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The Awareness of Vegetable Farmers About the Safe Use of Pesticides
in the Area of Ghor Al Safi /Karak — Jordan

Mohammed Ali Bdour
Abstract

This study aimed to identifying the personal characteristics of the
vegetable growers, in Gour al-Safi, and the relationship of these
characteristics, with the farmer's awareness of the safe use of pesticides and
developing the perceptions necessary, to raise this level of awareness. A
random sample of 137 vegetable growers was collected. The study relied on
preliminary data collection on the interview using the questionnaire tool,
which included a total of 45 questions, divided into four sections. The five-
digit Likert scale was used, with an arithmetic mean (3). Each variable of
the study was divided into three levels (high, medium, low) based on the
respondents’ understanding of the five-point scale. (Seldom), and (Never) to
the lower level. The descriptive statistical method used to extract the
averages and the ionic ratios, and to calculate Pearson's correlation
coefficient to determine the strength of the relationship between
Quantitative variables in the study, the Chi square test to assess the
deviation The results showed that the age variable has no effect on the safe
use of pesticides, while the variable of the educational level and the
experience in the field of work in the agricultural sector has a positive
effect, and the general level of the four axes together shows, that the general
level of knowledge level reached (74.6%), The results of the Chi square test
showed that there were differences in the level of knowledge of the safe use
of agricultural pesticides during spraying operations in the study sample at
the level of (a0 <0.01), according to the variable of the level And the number
of years of experience To study the development of a program of
measurable vegetable growers to determine the impact of the program on
changing the behavior of farmers towards the safe use of pesticides, and the
development of a collective spraying program to avoid the disadvantages of
individual spraying operations, and update the laws of manufacture and
import of pesticide Trading and good application within Jordan

Keywords: Farmers' Awareness, Vegetables, Pesticides,
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Our Facebook group was convenient when the national lockdown was
enforced in March and April 2020 during the COVID-19 outbreak.

Communication with students was effortless at the time of the
quarantine. Professors from the ophthalmology department gave lectures via
life sharing. Tutors shared their slides as Albums on Facebook, which
helped students prepare well before live lectures.

Strengths and limitations:

This study has many strengths represented by the considerable number
of participants and the disciplined selection of the surveyed group, which
reduces the possibility of participation from outside the group. About 47%
of responders had already graduated, which gave more credibility to their
answers. Moreover, the same module directors were responsible for
teaching over the last eight years. This fact provided all participants with the
same experience and decreased bias. There are some limitations to this
study. First, although responders' identities are unknown, some students
may try to satisfy their tutors rather than reflect their own opinions.

Second, other students may have a previous unfavorable experience
during the courses or exams. Therefore, their responses will be directed by
negative experiences. In either case, this may lead to a bias.

In conclusion, Facebook Closed groups might be a powerful tool in the
teaching process of short medical courses like ophthalmology. It helps
students to achieve great benefits from the material provided in a short
period.
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related to universities can make teaching very interactive and minimize the
time wasted on other unrelated stuff.

Having a Facebook group related to Mutah University gives it many
advantages. Firstly, students have confidence in the content, so there is no
need to question the material. Many previous studies mentioned the lack of
reference as a significant drawback on Facebook teaching in medical
groups. This lack creates confusion among students within the teaching
group (Alshiekhly, 2015 & Gonzalez, 2017 & Ali, 2016 & Alshiekhly, 2015
& Zanon, 2018 & Cole et al, 2018). Secondly, since the group is a part of
the ophthalmology curriculum, this will make students more formal and
reluctant to share personal and unnecessary contributions. As a result, peer
education will be more focused and fruitful.

Using the latest pixel technology offered by Facebook, university
professors can track each student's performance independently over three
months. By this, the tutor can monitor students who have a poor
performance during the course or who are inattentive (DUMAN et al, 2015
& Hootsuite 2019). Moreover, using Facebook gave tutors more time for
online teaching, as tutors are available to their students at any time. The
personal communication between the students and the tutor ensures better
educational results by providing a longer time to digest the material. In
contrast to creating an institutional website, creating a Facebook group for
teaching is cheap, rapid, and needs little technical follow up. Website
designing can be expensive and need advanced technical knowledge, which
can be very time-consuming.

Facebook, like any other social network, has drawbacks and
disadvantages. In our study, students mentioned that Facebook could be a
source of nuisance and distraction, which was limited to some degree by
asking tutors to post in certain hours of the day between 2 pm and 4
pm. Another concern regarding privacy rises since personal information
from students might be collected. Students' privacy was protected by
allowing group joining to the university students only. In order to ensure
this, some security questions were added to prevent other people from
getting access to vital information of the students (Jha et al., 2016 & Al-
Dubai et al., 2013)
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strongly support the idea of monitored Facebook groups as an effective tool
for teaching medicine.

A study similar to ours carried out at the University of Cardiff, the UK,
aimed to assess social media use to support the learning of a small group of
undergraduate medical students. It showed that social media, particularly
Facebook, was very beneficial for this purpose (Alshiekhly, 2015 &
Gonzalez, 2017 & Ali, 2016 & Alshiekhly, 2015 & Zanon, 2018 & Cole et
al, 2018). Besides, a recent study conducted at the University of Arkansas
for Medical Sciences was parallel to ours and found that Facebook
discussion groups were an effective and efficient way to develop a good
relationship between undergraduate medical students and teachers (Henry,
2020). Using social media as an educational tool needs more cooperation
from medical institutions. In 2018, a survey carried out in Europe (German-
speaking countries) showed that web-based media play a minor role in the
medical education process. The main reasons against using web-based
media in education were the lack of assistance staff and the amount of time
required to conduct the process (Nicolai et al, 2017). From our point of
view, using Facebook as an educational tool can overcome these limitations.

In 2016, A meta-analysis by Guraya SY et al. revealed that about 75%
of medical students admit using online social networking sites on a daily
basis, and approximately 20% of those students use it for educational
purposes (Alshiekhly, 2015 & Gonzalez, 2017 & Ali, 2016 & Alshiekhly,
2015 & Zanon, 2018 & Cole et al, 2018). Facebook use is wide spread
among health care professionals (45-96% have a Facebook profile) of all
academic levels, and they use it for preparation for exams, online sharing of
materials, information exchange, and organization of meeting for
educational purposes (Arnbjornsson, 2014). According to our study, 75.1%
of students spend much time daily (71.4% spend >1 and 26.5%> 4 hours a
day) on social media networks, and only 26.7% of them were involved in
educational programs. These results are alarming. Thus, the issue requires
prompt intervention from universities and teaching institutions to work hand
in hand to make this wasteful period more fruitful for students. Groups

86



Mu'tah Lil-Buhuth wad-Dirasat, Natural and Applied Sciences Series Vol. 37. No.1, 2022.

Evaluation Score

Key points in the Facebook
ophthalmology group [1-4] [5-7] [8-10]
evaluation

% n % n % n

information exchange

Contribution in improving
collaboration skills and 15.2% | 109 | 50.9% | 367 | 33.9% | 244
group study

Effect on exam performance | 12.5% | 90 | 45.6% | 328 | 41.9% | 302

Amount of distraction

35.7% | 256 | 30.6% | 220 | 33.9% | 244
compared to the classroom

Suitability for posting
personal rather than 37.7% | 271 | 38.6% | 278 | 23.7% | 171
educational issues

Discussion:

Our experience in using Facebook as a teaching tool was unique at
Mutah University. Strict privacy of the group allowed better control over
students' activity and better monitoring. To the best of our knowledge, this
is the most extended cohort having an institution using Facebook as a
teaching tool in medical universities, and the first to evaluate its efficacy in
teaching ophthalmology worldwide.

In Germany, a previous study conducted by Nicolai L et al. to identify
the role of using Facebook groups for studying purposes. It found that
Facebook groups appear to be a beneficial tool for undergraduate medical
students at the University of Ludwig-Maximilians to complete the
curriculum and to discuss contents related to medical topics (Vogelsang,
2018). Another study revealed that undergraduate medical students use peer
monitoring Facebook groups to seek help from their colleagues for many
issues related to studying and preparing for exams. Moreover, it encourages
formal mentoring programs to integrate social media into the educational
process (Pinilla, 2018). These studies are in the same line with ours and
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explanatory notes, videos, pictures (39.9%), and lectures and book guidance
(10.1%).

Few questions were designed to understand the effect of Facebook
group on the interpersonal relationship between colleges in a better way, and
whether Facebook can be a source of distraction during study time. About
83.6% of the students felt that the Facebook group facilitated the transfer of
the information regarding lecture notes and announcements, giving it a mark
of 5/10 or more. A comparable number (84.8%) felt that it facilitated group
discussion and group studying, and 41.9 % of students thought that it helped
them to achieve a high mark in the exam giving it a mark of 8/10 or more.
Finally, when students were asked about the Facebook group as being a
source of distraction, responses were evenly distributed. Around 33.9%
thought it was very distracting, giving it a mark of 8/10 or more (Being 10
as most distracting), 30.6% were equivocal, giving it a score of 5-7 out of
10, and 35.7% felt that it did not pose any source of distraction giving it 1-4
out of 10. Table 3.

Table (3) Students’ opinions regarding the
Facebook ophthalmology group

Evaluation Score

Key points in the Facebook

ophthalmology group [1-4] [5-7] [8-10]
evaluation

% n % n % n

The expediency of the course | 12.1% | 87 | 42.3% | 305 | 45.6% | 328

Students activity during the |\ ) 20| 103 | 43306 | 311 | 42.4% | 306

course

Feeling of privacy 55% | 40 | 40.8% | 293 | 53.7% | 387
_ Feasibilityofcase | 160001 74 | 3930 | 283 | 50.4% | 363
discussions

Contribution in interpersonal

L. 16.4% | 118 | 46.9% | 338 | 36.7% | 264
communication and
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times a week. Many students were optimistic about using the group after
graduation, 39.2% expected to visit the group once a week or more, and
36% once a month. Table 2.

Table (2) Interactivity of students with social network websites and the
Facebook ophthalmology group.

Frequency of the activities
More than Once or

Students’ Once a
P 5 times a Once a day more a Not at all
activities month
day week
% n % n % n % n % n

Checking social
network websites
Checking social
network websites
for educational

58.2% | 419 | 16.9% | 122 | 19.9% | 143 | 5% 36 0% 0

19.4% | 140 | 14.4% | 103 | 38.6% | 278 | 27.6% | 199 | 0% 0

purposes
Every 2-3 Once a
Everyday days Every week month Not at all
% n % n % n % n % n

Checking the
group during the | 20.4% | 146 | 28.3% | 204 | 16.9% | 122 | 18.9% | 136 | 15.5% | 112
course
Commenting on
posts from the
group during the
course
Participating in
posting
photo/video/status |, 8.7% | 63 |22.1% | 159 | 12.1% | 87 | 56.1% | 404
on the group if 7
they have the
option
Checking the
group after 0.4% 3 6.5% | 47 | 39.2% | 282 | 36% | 259 | 17.9% | 129
graduation

0.8% 6 | 13.9% | 100 | 27.2% | 196 | 10.3% | 74 | 47.8% | 344

The students found the group very useful during the course, as 87.9%
responded by giving the group 5/10 or more, being 1 as useless, and 10 as
very useful. Concerning privacy protection during the group use, 94.5%
gave a mark of 5/10 or more (one being uncomfortable and ten being very
comfortable regarding privacy protection). Around 50.0% of students
thought that case discussions were the most beneficial, followed by
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Table (1) Participants’ characteristics.

Demographic Overall (n: 720)
variable
Frequency Percentage
Age

21-23 514 71.4%

24-27 174 24.2%

>28 32 4.4%

Gender
Males | 397 | 55.1%
Estimated year of graduation

2018 52 7.2%

2019 137 19.1%

2020 193 26.8%

Already graduated 338 46.9%

It was found that 58.2 % of medical students were checking their social
media more than five times a day, and 75.1% were checking social media
platforms at least once a day. Approximately 71.3% of responders had their
friends on social media platforms. Despite the high number of students
involved in social media platforms, the likely hood of being involved in
educational programs was limited to 26.7%.

Regarding the time spent on social media platforms, 26.5% of medical
students spent more than four hours a day, 44.9% spent between one to three
hours a day, and 28.6% allotted only a few hours a week. Regarding the
ophthalmology group, it was found that 20.4% were daily users during the
ophthalmology course, while 15.4% never used the group. Stupendously,
the vast majority of students were very reluctant to send comments on the
group or add photos as 47.8% never entered a comment on the page, and
37.5% were good commenters, who used to comment from one to four
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from institutional guided Facebook groups and comparing it to peer-
monitored medical groups that do not have any institutional guidance. The
extent of benefit, privacy protection, and distraction from the group was
expressed on a scale from 1 to 10. It reflects that one being the least and 10
the most. For the sake of simplicity, the scale was presented as (1-4), (5-7),
and (8-10).

The authors directly sent messages containing the survey to all
members of the group who completed the ophthalmology course between
2011 and 2019. All participants were members of the closed Facebook
group. Over a thousand electronic surveys were distributed to participants
urging them to complete the survey.

Statistics

The results and statistics were automatically analyzed and generated,
in the form of bar and pie graphs by the Google forms software. (Google
LLC, CA 94043, United States).
Ethics

The medical ethics committee at Mutah University reviewed the
research design and exempted the study from additional ethical approval
(approval number 201832). The confidentiality and anonymity concerning
electronic data were maintained throughout the study. Any names or
potentially identifying information were removed before analyzing the data.

Results

The online survey conducted on medical students allowed us to
understand some of the problem's students encountered while using
technology to support their E-learning. Furthermore, it gave us feedback on
how to improve some critical points in the future.

Of the 1,364 group members, 720 members completed the survey
successfully, making a response rate of 52.8%. Males (55.1%) responded to
the survey more than females (44.9%). The majority of responders were
between 21 and 23 years (71.4%). Already graduated students constituted

46.9% of the total responders, and the majority of responders are expected
to graduate between 2019 and 2020. Table 1.
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University, we consider it tougher on students as the course duration is
slightly shorter than average. Therefore, the authors have created an
institutional monitored Facebook group to help the students adapt more
efficiently and comfortably to the course.

Herein, the authors are assessing this Facebook group as a method of
teaching ophthalmology for the last nine years. Assessing peer teaching and
peer's encouragement, tutor guidance, insight into lectures and cases, case
discussions, interpersonal communication, promoting group collaboration,
and language development.

Method and Materials

A cross-sectional study was conducted at Mutah University (Jordan)
between November 2019 and January 2020, using an online survey and
involved only the members of the Facebook closed ophthalmology group at
the Mutah University to assess the feasibility of using this social network in
teaching.

All group members are medical students or medical graduates from
Mutah University who took the ophthalmology course during their 5th year.
The tutors of the program started the group in 2011, and it currently
contains 1,364 medical students.

The study assessed the efficacy of Facebook as a teaching tool for the
undergraduate ophthalmology course. The questionnaire was developed by
authors and designed in a document form, using SPSS software. The survey
consisted of 20 questions and tackled three parts. The first part was
demographic information about the students, such as the age, year of
graduation, and the completion of high educational training in
ophthalmology. The Second part tackled the frequency of using the
Facebook group during the course or after. It assessed the positive impact of
the group on members and its role in improving their peer teaching and
peers’ encouragement, tutor guidance, insight into lectures, challenging
cases, case discussions, interpersonal communication, promoting group
collaboration, and language development. In addition, it assessed the
presence of any negative impact. The last part evaluates the level of benefit

80



Mu'tah Lil-Buhuth wad-Dirasat, Natural and Applied Sciences Series Vol. 37. No.1, 2022.

Introduction:

E- learning or web- based learning is an educational intervention or
program that is mediated electronically through the Internet (Vaona, 2018).
Social media is a daily growing platform nowadays that has a role in E-
learning. It has shaped the world we live in, from how we think and what we
see. It can influence and connect people regarding distance, ethnicity, age,
gender, and stances. Facebook is one of the leading top three most used
social networks worldwide. It has developed into a tool for exchanging
knowledge for many different fields. (Krishnamohan, 2017 & Guraya,
2018)

Millions of people use Facebook all over the world. Besides personal
use among users, many companies and commercial service providers
depend on their Facebook pages to attract more customers. This fact applies
to educational institutions as well, which are looking for a larger number of
students. The medical field is one example, as doctors and students
worldwide share the Facebook platform for delivering and receiving
information, cases, questions, and lectures. (Alsuraihi, 2016 & Alshiekhly,
2015)

In 2012, a study carried out in the USA showed that about 96% of
medical students use Facebook regularly, and about 50% of the health care
providers continue to use it after graduation (Muhlen, 2012). These rates are
expected to be higher nowadays. Many medical schools have their own
Facebook pages from which students can get up-to-date information. In
contrast to regular websites, students are easily notified about the upcoming
events, and a larger number of students are reached in a shorter time
(Vogelsang, 2018). Instructors on Facebook can create an open or closed
group for people with the same ideas, professionalism, or education to share
or exchange information and experiences. In closed groups, only members
who have the same interest can share their knowledge or ideas under the
supervision of the group admin. Moreover, to ensure that all members
suitable to join, security questions can be designed.

Unlike most medical branches, ophthalmology has a specific particular
jargon in medicine, and it is a very challenging and demanding course
during medical school. Besides, being only two weeks course at Mutah
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students. Questions were divided into general information about students,
information about social media use, and specific questions about students'
interaction with the teaching ophthalmology group. Moreover, other items
were designed to compare institutional guided Facebook groups' level of
benefit to peer-monitored medical groups.

Results: Over 87.9% of students felt that the group was useful. Besides,
73% of students thought the group helped them to achieve a better outcome
at the exam. The questionnaire return response rate was 52.8% (720
responses). 58% of medical students were checking their social media more
than five times a day. Nevertheless, only 26.7% were likely to get involved
in educational networks. Regarding Mutah's ophthalmology group teaching,
20.4% of students were daily users during the ophthalmology courses.
28.3% check it up every 2-3 days, and 16.9% check it once a week.
Concerning activity and comment sharing, 52.2% had good activity and did
their daily homework and assignments. However, 47.8% never entered a
comment on the group.

Points of strength were case discussion, explanatory videos, and
pictures. The group facilitated the transfer of the information regarding
lecture notes and announcements. However, some believed it was a source
of distraction.

Conclusion: Facebook closed groups monitored by tutors are a useful
educational asset tool for teaching minor courses in medical universities. It
facilitated the delivery of information, enhanced tutor-student and student-
student interaction.

Keywords: Education, e-learning, Facebook, social media, medical
students, ophthalmology course.
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Abstract

Aim: To assess E-learning's feasibility and efficacy in teaching
ophthalmology via a supervised Facebook closed group in a single medical
University program at Mutah University.

Design: A cross-sectional survey.

Methods: A cross-sectional study was conducted at Mutah University
by the article's authors between November 2019 and January 2020. An
online survey involved only the members of the ophthalmology Facebook
closed group (ophthalmology 2011-2012). The study assessed social
networks' feasibility as an added tool in teaching short medical courses like
ophthalmology. AIll of the participants were medical students who
successfully passed the ophthalmology course at Mutah University and were
members of the group at the time of study conduction. The 20-item
questionnaire was developed by authors and designed in a document form
using SPSS software.

The questionnaire was distributed by direct messaging to the group
members. At the study time, 1,364 questionnaires were sent via Facebook to
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The lack of correlation between participants’ demographic data and
their CONP in the current study can be explained by the fact that the culture
of CONP has not been implemented, enforced, or assured by nurses'
managers at Queen Rania Al Abdullah Hospital for Pediatrics. In addition,
pediatrics nurses are not trained enough to participate in decision making
and are not rewarded for such an action despite of the adopted strategies of
attracting and retaining nurses in the health organizations as autonomy and
control over practice

Nursing Implications

The findings of this study helps the administrators and managers at
Queen Rania Al Abdullah hospital for children to know the level of
CONP, job satisfaction and quality of children care among pediatric nurses
so they can initiate interventions and strategies that support CONP,
maintain the highest possible level of pediatric nurses’ job satisfaction and
patient care quality. More over the study add to the body of knowledge
about CONP and the healthy professional practice nursing environments
through explicating the importance and benefits of applying CONP at work
setting. The nursing educators have to highlights the importance of CONP,
job satisfaction and quality of child care and related decision making
strategies in nursing curriculum syllabus for the purpose of providing well-
prepared nursing students with useful professional practices in their future
career.

Conclusion and Recommendations

The results revealed that pediatrics nurses' control over their practices is
moderate and that they are slightly dissatisfied with their nursing job.
Generally, nurses seemed to perceive the level of the quality of childcare as
moderate in their work settings. Moreover, the results support the positive
correlation between CONP and both of pediatrics nurse’s job satisfaction
and the quality of childcare. This needs attention and necessary intervention
from nurses, nurse educators, and researchers, hospital administrators, and
policy makers to support CONP strategies and initiatives to maintain the
highest possible levels of nurses' job satisfaction, and quality of care to
children and their families.
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Control over Nursing Practice (CONP) and Perceived Quality Child
Care

The positive significant correlation between CONP and pediatric
nurses' perception of quality child care in our study is consistent with the
findings of (Castner et al., 2013) study that showed how nurses with more
control over practice perceived better quality of care in their institution. In
contrast, Chul et al (2013) concluded that the presence of CONP could not
predict good assessment for quality of patient care (B= -0.10, p= 0.617)
(Kitson et al., 2013).

The moderate positive correlation between CONP and perceived quality
of child care in Queen Rania Al Abdullah Hospital for Pediatrics in this
study can be explained by the continuous drive by this hospital to overcome
barriers of quality child care that include: (1) availability of equipment's
(zafiiga et al., 2015) (2) skillful nurses (Gurkova, Cép, Ziakova, &
Duriskova, 2012), and (3) opportunity for development (Yurek et al., 2015).

Control over Nursing Practice and Pediatric Nurses’ Demographic
Data

Our study results revealed no significant differences between participant
nurses' control over nursing practice according to their demographic data.
However, according to the multiple regression model the nurses' usual work
shift was the only demographic variable that influenced CONP indicators
statistically (R=0.188, R2=0.035, 0=0.077, P < 0.05).

This result is not consistent with results of some other studies which
examined the correlation between CONP among nurses and their
demographic variables such as El-Bialy & Abd Elaal, (2013) study. The
study was conducted to assess the magnetism attributes at Alexandria
German Hospital. The results reflected a significant correlation between
CONP and each of participants' age and years of experiences (F= 6.174, p=
0.003), (F=2.871, p= 0.041) respectively, at a good level of significance (p<
0.05), while ,similar to the current study result, no significant correlation
was found with type of unit and educational level of nurses (El-Bialy & Abd
Elaal, 2013).
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Control over Nursing Practice (CONP) and Pediatrics Nurses' Job
Satisfaction

The results of the current study were consistent with the results of
Marcelino et al study (2013) which demonstrated that nurses who had more
control over their practice in their work environment had 1.63 times higher
possibility to be satisfied in nursing job (p= 0.017)(Kitson, Wiechula,
Conroy, Muntlin Athlin, & Whitaker, 2013). Such association was also
found by Carla et al (2014) whose study revealed positive significant
correlation (r = 0.48, n= 150, p< 0.0001) between CONP and job
satisfaction among Brazilian nurses from two hospitals: a maternal-infant
hospital, and a tertiary hospital(Marcelino et al., 2014).

By looking at the items of CONP scale, it can be expected that there
will be a positive correlation between CONP and job satisfaction. It can be
also noticed that the highest means were reported regarding satisfactory
dimensions among nurses in their workplace. This study was conducted in
central pediatric hospital where the availability of resources, supplies, and
equipment allows nurses to perform their job in an easy manner. This in
turn give them more time to care for their patients without losing their time
and efforts searching for devices or carrying out different request procedures
which can interfere with accomplishing their assignments.

As for Queen Rania Al Abdullah Hospital for Pediatrics, the results
indicated that there is a moderate, rather than high, positive correlation
between CONP and job satisfaction. This result could be rationalized by
having a medium agreement scores related to CONP and medium job
satisfaction. This seems to be an indication of inadequate application of the
CONP strategy in military hospitals’ work environment. When pediatric
nurses perceive themselves as having control in their work settings and as
having a participation in decision making, they are more likely to be
satisfied in their jobs and thus more likely to stay in their jobs (Rastegari,
Khani, Ghalriz, & Eslamian, 2010; Saber, 2014)
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In contrast to the findings of the current study , Marcelino, et al (2014)
study findings showed that only 21.3% of nurses were unsatisfied and very
unsatisfied in their job (Marcelino, Alves, Gasparino, & Guirardello, 2014).
Similarly, high percentage of Brazilian nurses (70.7%) were satisfied with
their jobs. Also , 81% of Australian nurses reported high level of job
satisfaction (Desborough, Phillips, Banfield, Bagheri, & Mills, 2015).

Nurses job satisfaction level in the current study was close to the level
of job satisfaction of mental health nurses in Jordan (Hamaideh, 2011). This
dissatisfaction can be explained by many factors: heavy workload and time
consuming bedside paper work for the purpose of accreditation was also
another reason for dissatisfaction at Queen Rania Al Abdullah hospital for
children. Children and their families pressure for counseling is expanding,
especially that they are becoming more health-educated and are aware of
their rights and their child diagnoses, medications, and complications This
consumes the time and effort of pediatric nurses and requires them to be
more skillful and up to date with regard to professional knowledge.

Quiality of childcare

Pediatrics nurses reported that the level of quality childcare was good
with a mean of 2.79. This result is consistent with the results of other studies
in other countries such as: England, U.S.A, and Germany in that nurses
perceived quality of patient care as good (2.9). Similarly, nurses' perception
of quality patient care in the Swiss region was good (ZUfiga et al., 2015).
The study included 4311 nurses from 402 hospitals and a four-points single
global item scale was used ; 70.3% of nurses reported good level of quality
child care, 20% of nurses reported excellent levels of quality child and Only
9.7% reported poor level of quality child care (Zdfiga et al., 2015).

However, Canadian (2.75) and Korean (2.45) nurses had reported
slightly lower levels of quality childcare. On the other hand Chinese nurses
had reported the highest level of quality child care with a mean of (3.35)
(Aiken et al., 2012).
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Northeastern metropolitan area, USA, nurses reported higher level of
CONP with a mean of 3.

To the best of the researchers knowledge, few studies have searched the
concept of CONP in the Middle East region. Within this context, one
descriptive study was conducted in Egypt at Alexandria German
Hospital(El-Bialy & Abd Elaal, 2013). The study aimed to assess the staff
nurses’ perceptions towards the essentials of magnetism. The result of the
study revealed that the majority of participants (85.1%) believe that CONP
in their hospitals is moderate and only about 13.8% of participants
believed that they have high levels of control over nursing practice. Nurses
less than 30 years old reported the highest level CONP with a mean of 2.73
(El-Bialy & Abd Elaal, 2013).

In Lebanon, a cross-sectional survey aimed to investigate the CONP of
1,793 registered nurses in 69 hospitals. Nurses reported moderate level of
CONP with a mean of (2.56) (El-Jardali, Dimassi, Dumit, Jamal, & Mouro,
2009).

Then the two dimensions of CONP, content, and context, have been
applied well to have one attribute of positive work environment, and then
positive outcomes (pediatrics nurses' job satisfaction and quality child care).
These results were supported by Papastavrou et al international study that
concluded that positive work environment, which magnetizes nurses and
fosters quality in work, improves nurses' turnover and provides safe patient
care (Papastavrou et al., 2015).

Pediatrics Nurses’ Job Satisfaction Level

This study revealed that pediatric nurses working at Queen Rania
hospital for children were slightly dissatisfied with their current job with a
mean level of job satisfaction of 2.39 out of 4. Such a result is comparable
with the results of a previous studies. In A study in Egypt the findings
showed that about 62% of nurses have low job satisfaction ( Elsherbeny,
2018). Similarly, Shanghai and Pakistani nurses were found to be
dissatisfied with their current job (Hamid, Malik, Kamran, & Ramzan,
2014; Liu et al., 2012)
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perceived by pediatrics nurses (R=0.189, R*=0.036, B =0.270, P < 0.05).
Pearson linear correlation revealed a week and positive relationship between
CONP and quality childcare (R= 0.189, df =177, P<0.05); the higher levels
of CONP the higher the levels of quality childcare. The results showed that
CONP helps to explain the (4.0%) of the variance in the participants’ score
on quality patient care scale (R?=0.036, F-test=6.521, P < 0.05). Data about
CONP and quality of childcare relationship are presented in Table 7.

Table (7) CONP and quality of child care Using Simple
Linear Regression

Variable B SEB B R2 F
Total of 270 .106 189 .036 6.521*
CONP
*p< 0.05
Discussion

Control over Nursing Practice (CONP)

The purpose of this study was to measure and to describe the level of
CONP and to find out the relationship between CONP and pediatric nurse’s
satisfaction, and the quality of childcare. In general, the results of this study
showed that Jordanian Pediatric nurses have a moderate level of CONP
(2.42 out of 4), SD= (0.609). These findings are similar to the findings of
other studies that were conducted in different countries. Laschinger & Fida,
(2015), in a cross sectional provincial survey study ,which included 723
critical care staff nurses in Ontario, Canada, examined the relationship
between perceived empowerment, perceived magnet hospital traits, and
mental health. The researchers found out that the nurses have moderate level
of CONP with a mean of 2.52; they concluded that CONP is one of
important magnet hospital attributes .

In Patrician et al. (2011) study, US nurses reported also a moderate
level of CONP with a mean of 2.61. However, in Castner et al., (2013)
study which included 456 registered nurses from 5 different hospitals in
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The results showed that there is a significant relationship between the
nurses usual work shift and CONP (R=0.188, R®=0.035, 0=0.077, P <
0.05). Table 5 demonstrate the relationship between demographics and
CONP.

Table (5) Multiple Regression (Stepwise Method) examining
CONP and nurses’ demographical variables

Variable B SEB B R2 F
Usual 0.077 0.030 0.188 0.035 6.461*

work shift

*p< 0.05

The relationship between CONP and pediatrics nurses job satisfaction.

There were a significant, medium and positive relationship between
CONP and pediatric nurse job satisfaction (R= 0.300, df =177, P<0.05).
There is a shared variance between variables (R?), CONP help to explain
about (9.0 %) of the variance in the pediatrics nurses job satisfaction (B
=0.369 F=12.337, P < 0.05) . Data about CONP and nurse' job satisfaction
relationships are presented in Table 6.

Table (6) Simple Linear Regression Correlation Coefficient
examining CONP and job satisfaction relationship

Variable B SEB B R2 F
Total of .369 105 256 .090 12.337*
CONP

*p< 0.05

The relationship between CONP and quality of child care

Simple Linear Regression correlation was used to assess if there is
relationship between control over nursing practice and pediatrics nurses’
perception of quality childcare in their hospitals. The results illustrate that
there is a significant relationship between CONP and quality of childcare as
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Table (3) Mean Standard Deviation, Frequencies and Percentages for
Pediatrics Nurses' Job Satisfaction:

Quiality of Child Care

The rank order of the participants' response to the quality patient care
scale was as following: excellent (20.8%; n=37), good (45.5%; n=81), fair
(25.3%; n=45), poor (8.4%; n=15). Data about the mean and standard

The item The response No. %
"How satisfied are you with | gyrongly dissatisfied | 31 | 17.4
your current primary job?" —

Dissatisfied 63 35.4

Satisfied 68 38.2

Strongly satisfied 16 9.0
Total 178 | 100.0

N=178 Mean (SD) 2.39 (.877)

deviation for quality patient care scale are presented in Table 4.

The relationship between each of nurses’ demographical variables and
CONP

Table (4) Mean and Standards Deviation for Quality Child Care

Scale

The item The response | NO. %
Poor 15 8.4
Fair 45 25.3

In gene_ral, how would you de_scrlbe Good 81 455

the quality of nursing care delivered

to patients on your unit?” Excellent 37 20.8
Total 178 100.0

N=178 64 | Mean (SD) | 2.79 (.870)
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Item Mean | SD Rank CONP Level
Patient assignment foster )
o 2.47 | .903 3 Medium
continuity of care
A nurse manager who is a )
2.77 | .835 2 Medium
good manager and leader
Enough staff to get the work )
2.00 | .974 7 Medium
done
Adequate support services
allow me to spend time with | 2.38 901 4 Medium
my patients
Enough registered nurses on 100
staff to provide quality | 2.02 0 6 Medium
patient care
Total of CONP 2.42 .609 - Medium

Pediatrics Nurses’ Job Satisfaction

Participants’ job satisfaction was measured by the following single
global item: “How satisfied are you with your current primary job? The
Results indicated that nurses’ have different levels of job satisfaction and
they were ranked as following: strongly satisfied (9.0%; n=16), satisfied
(38.2%; n=68), dissatisfied (35.4%; n= 63), strongly dissatisfied (17.4%;
n=31). Data about the mean and stander deviation of nurses’ job satisfaction

are presented in Table 3.
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Work setting

Surgical pediatrics wards 22 12.4%
Medical pediatrics wards 20 11.2%
Pediatric dialysis unit 8 4.5%
Pediatric intensive care units | 34 19.1%
Pediatrics operation | 13 7.3%
department 8 4.5%
Pediatric recovery 16 9%
Pediatrics emergency | 13 7.3%
department 44 24.7%
Pediatrics clinics

Other

Average of assigned patients:

(1-3) patients 50 28.1%
(4-6) patients 24 13.5%
>6 patients 104 58.4%

Control over Nursing Practice (CONP)

The descriptive statistics for control over nursing practice scale’s data
showed that nurses have a mean CONP of 2.421 (SD=0.609). Data about the
mean, standard deviation, and level for the different CONP items are
presented in Table 2.

Table (2) Mean, Standard Deviation, and Level for Each Item in CONP

Scale

Item Mean | SD Rank CONP Level
Opportunity to work on a ]
. o . 3.02 628 1 High
high specialized unit
Enough time and opportunity
to discuss patient care| 2.30 778 5 Medium
problems with other nurses
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Table (1) Demographic data for participant nurses (n=178)

Participants’ characteristics | N Mean SD
Age 27.79 years 3.852
Years of experience in 4.80years 3.196
current position
Percent (%)
Gender
Male 5 2.8%
Female 173 97.2%
Marital status
Single 61 34.3%
Married 116 65.2%
Divorced 1 0.6 %
Educational level
Post graduate Diploma 6 3.4%
Baccalaureate 166 93.3%
Master 3 1.7%
Other 3 1.7%
Work position
Staff nurse 136 76.4%
In charge nurse 35 19.7%
Second senior 7 3.9%
Shift patterns
Regular rotating shifts 54 30.3%
7.30 am-3pm (A shift) 50 28.1%
3pm-10pm (B shift) 19 10.7%
10pm-7.30 am (C shift) 21 11.8%
(Only first shift) 7.30 am- 4 | 34 19.1%
pm
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they have the right to refuse to participate or withdraw from the study. The
participants confidentiality was also preserved.

Data Analysis

The collected data were organized and analyzed by using the Statistical
Package for Social Sciences (SPSS), version 20. Descriptive statistics were
used to describe the socio-demographic data and to determine the frequency
distribution for each variable in the study. Demographic data were analyzed
to describe the sample, using frequency, percentage, mean and standard
deviation.

Simple and Multiple Regression Correlation was used to determine the
relationships between CONP and pediatric nurses' job satisfaction, and to find
out the relationship between CONP and pediatric nurses' perceptions about
quality child care. The level of significance was set at 0.05.

Results

One hundred and seventy-eight registered nurses participated in the
study; with a return rate of 100%. The mean age was 27.8 years with an
average of clinical experience of 4.80 years, the majority of the nurses had a
Baccalaureate degree in nursing (n=166; 93. 3%). More than half of the
participants were women (n= 173; 97.2%), most of them were married
(n=116; 65.2%). Regarding the working position, most of the participants
were registered nurses who works as direct care provider (n=136; 76.4%)
while thirty-five nurses (19,7%) were working as in charge nurses.
Participants worked in a variety of departments, including medical-surgical
wards (n = 42; 32.6%), intensive care units (ICUs) (n = 34; 19.1%),
operation/recovery room (n = 21; 13.5%) and others (n=44; 24,7%).
Approximately half of the participants (n = 104; 58.4%) provided nursing
care for more than 6 patients during a shift. The participant's characteristics
are presented in Table 1.
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to very satisfied (4), higher scores indicate greater satisfaction (Lin., Wang.,
& Huang, 2007).

Child Quality Outcomes Scale

This is a 4-point-one item scale. The item sentence was: “In general,
how would you describe the quality of nursing care delivered to patients on
your unit?”. The nurses' responses range from excellent (1) to poor (4)
(Harms., Clifford& Cryer, 2005)

Data Collection Procedure

The study was recommended by Queen Rania Al Abdullah Hospital
administaration unit for accreditation purposes. A meeting was conducted
to discuss the purpose of the study and to motivate the nurses to participate.
The head nurses of wards were informed to facilitate the study condution.
All participants who met the inclusion criteria for the study were invited to
participate in the study. Those who agreed to participate were asked to sign
an informed consent which included a detailed description of the purpose,
benefits, and duration of the study. Confidentiality and participants' right of
voluntary participation was also clarified.

One hundred and seventy-eight questionnaires were distributed to
participants. The researchers provided the participants with the needed
instructions on how to fill the questionnaires, and then, the data were
collected from each participant. The total session time ranged from 15-20
minutes for each participant to fill out the questionnaires.

Ethical Considerations

The study was conducted after authorization from the hospital
management. Then ethical scientific research approvals from the Royal
Medical Services Center and Queen Rania Al Abdullah Hospital for
Pediatric were obtained. Several steps were taken to ensure that participants
were protected; the head nurses and other nurses were invited by the
researcher to participate in the study and they were informed about the
purposes and significance of the study. All participants were informed that
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recruited over different work shifts. The nurses who agreed to participate
filled the questionnaires and the response ratio was 100%. The inclusion
criteria were as follow: Male and female registered nurses with at least a
bachelor degree, working full time on both day and night shifts and have at
least one-year clinical experience or more.

Instruments
The Socio-Demographic Data

This part of questionnaire was developed by the researcher who asked
the participants to report information about: age, gender, marital status,
educational level, experience, family status, type of shift work, type of the
workplace, and working position.

Revised Nursing Work Index (NWI-R)

Revised Nursing Work Index is a self-report measure which is used to
measure CONP of the nurses. The NWI-R consists of 57 items, divided into
25 subscales; autonomy, control over the environment, the relationship
between doctors and nurses and organizational support. A team of experts
examined the content validity and were consulted for their suggestions for
any modifications (Slater, & McCormack, 2007). The instrument was
translated into Arabic, and then back translated into English for comparison
with the original version. Then, it was reviewed by three experts who have
good experience in the nursing field. After that, a comparison between the
two versions was conducted to avoid misinterpretation and to insure face
validity (Hamed, 2016). In addition, the instruments were piloted with 15
nurses before data collection to assess the clarity and appropriateness of
items, to determine the needed time to fill the questionnaire, and to assess
the readability of the instrument.

Nurses' Job Satisfaction Scale

This scale was used to measure the staff nurse's perception of their job
satisfaction. The following question was asked: “How satisfied are you with
your current primary job?” The responses ranged from very dissatisfied (1)
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specialized care for children and their families. The working environment in
this hospital reinforce the CONP and job satisfaction; support the
teamwork and the educational preparation for pediatric nurses.

The study aims to measure the level of CONP and to find out the
relationship between CONP and pediatric nurse’s satisfaction and the
quality of childcare.

Research questions
1. What is the level of CONP among pediatrics nurses?

2. What is the relationship between CONP and job satisfaction, and
childcare quality from the pediatrics nurses' perceptions?

3. s there relationship between nurses' demographics and CONP?
Methods
Study design and setting

A descriptive, cross-sectional design was used. This study was
conducted at Queen Rania Al Abdullah Hospital for Pediatrics in Jordan at
Amman. This hospital is the first medical specialized hospital for children
in Jordan, which is located within the campus of Al-Hussein Medical city of
Royal Medical Services. The Hospital's capacity is 200 beds distributed over
three floors and sections. The hospital receives around 213,940 child
patients annually; 75, 082 of them are referred to emergencies, 133, 534 of
them are referred to specialized clinics, and 5324 child are referred to dental
and other clinics (Royal Medical Services, 2018). The military health sector
serves the military and the civilian population. The leadership and
managerial style combines democratic and autocratic styles. The health
care environment is conducive for professional development and continuous
self-learning.

Population and sample

A convenience sampling method was employed to select the subjects
for the study. A Sample size of 178 registered pediatric nurses was
estimated using G power system at o = .05, medium effect size 0.15 and
Power of 0.85. The available nurses who agreed to participate were
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enhance effective management; it also supports health care organizations to
enforce compliance to the prescribed standard norms of the quality of child
care (Armstrong, Rispel, & Penn-Kekana, 2015).

Many definitions have been used to explain the quality of childcare.
These multifaceted definitions encompasses all kinds of health services
which are provided for children and their families to reach the required
level of outcomes based on current professional knowledge (Castner,
Ceravolo, Foltz-Ramos, & Wu, 2013; Kutney-Lee, Wu, Sloane, & Aiken,
2013). The American Academy of Nursing Expert Panel defined childcare
quality in term of indicators. The quality of care indicators of positive
nursing practice involve: quality of life, demonstration of health-promoting
behaviors, perception of being well-cared for, and achievement of
appropriate self-care. On the other hand, mortality, morbidity, and adverse
events showed to be indicators of the negative nursing input (Kramer,
Schmalenberg, & Maguire, 2010). Patient's safety and quality of care are
linked to nurses' satisfaction. When nurses are happy in their work, they
focus on their professional tasks instead of being distracted from negative
workplace environment (Asegid, Belachew, & Yimam, 2014). Previous
studies have concluded that unsatisfied health care employees negatively
affect the quality of care which in turn adversely affects patient satisfaction
and loyalty to a hospital (Van Bogaert, van Heusden, Timmermans, &
Franck, 2014). Job satisfaction among health care professionals have been a
topic of global interest for a long time as it is related to CONP. It reflects the
pediatric nurses general attitude or perception towards his/her work (Chien
& Yick, 2016). Job satisfaction is defined as the degree of pleasure that the
working employee could get from their job in both emotional and cognitive
components. This, in essence, includes intrinsic components such as the
individual's perceptions and emotions towards advancement, recognition,
the responsibility level. The extrinsic components are job related factors
such as work setting environment, salary, and supervision (Negussie &
Demissie, 2013).

The current study was conducted at Queen Rania Al Abdullah Hospital
for Children which is the only specialized military hospital that provide
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Introduction:

Pediatric nursing is the practice of nursing care with children and their
families across the health illness continuum including health promotion,
illness management, and health restoration (Taylor, 2006). Pediatric nurses
should have strong evidence based scientific knowledge, good interacting
skills, empathy, and immense love for children; they should also have
flexibility, control over their emotions, and stress management skills. These
characteristics will increase the ability of the pediatric nurses to have control
over their practice (American Nurses Association, 2014).

Control over nursing practice describes how pediatric nurses influence
decisions related to their practice. Control over nursing practice is prevalent
in professional practice environments that foster pediatric nurses'
satisfaction and quality child outcomes. Additionally, nurses CONP build a
healthy work environment that impact positively on the quality and safety of
children outcomes and nurse satisfaction (Al-Hamdan, Smadi, Ahmad,
Bawadi, & Mitchell, 2019)

Studies found that CONP is one of the most important features of the
magnet hospitals that positively affect the levels of job and professional
satisfaction and leads to greater children care quality (El-Bialy & Elaal,
2013). At an individual level, Yurek, Havens, Hays, and Hughes (2015)
described CONP as an professional vital component to have a healthy
nursing work environment and as an approach for involving knowledgeable
nurses in autonomous health care decisions for the good of their patients and
organizations. At a unit level, CONP is concerned with a group of nurses
working together to deliver quality child care and reflects the degree of
their freedom to make decisions and to practice their career autonomously
as determined by the rules of empowerment set by their organizations
(Laschinger & Fida, 2015).

Quality of childcare is a central global priority for pediatric nurses that
aim to improve the quality of delivered healthcare to children and their
families (American Academy of Pediatrics, 2018). The Office of Health
Standard Compliance (OHSC), which aims to protect and to enhance the
quality of healthcare and patient's safety, supports health organizations to
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Abstract

Background: Control over Nursing Practice (CONP) is one of the main positive
attributes of workplace environment. When the Jordanian pediatric nurses have
CONP, out comes related to child care such as improving child and family
satisfaction and safety might improve. Having CONP will also decrease length
of stay and child mortality rates, improve nurses job satisfaction, decrease
turnover and burnout and improve quality child care.

Aim: To measure the level of CONP and its relationship with both job satisfaction
and quality of childcare based on Jordanian pediatric nurses’ perception.

Methods: A descriptive cross-sectional correlational study design was adopted. A
convenience sample of 178 pediatrics nurses was selected from Queen Rania
Al-Abdullah Hospital for Children. Self- administered questionnaires
consisting of three survey instruments related to demographics of the
participants, CONP level, job satisfaction level, and child quality care.

Results: Pediatric nurses have a moderate level of CONP with mean of (2.42, SD =
0.609). Nurses' control over practices is positively correlated with their job
satisfaction (r = 0.300, p = 0.001), and with their perception toward quality of
child care (r = 0.189, p < 0.05).

Conclusion: CONP among pediatric nurses is moderate and nurses appeared
slightly dissatisfied with their job. They perceived the quality child care in their
work settings as a moderate quality. Moreover, results supported a positive
correlation between CONP and both of pediatrics nurse’s job satisfaction and
quality of childcare.

Keywords: Control over Nursing Practice, Job Satisfaction, and Quality of Care.
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Determinants of Not Breastfeeding and Delaying the Early Initiation of Breastfeeding in
Agaba City, Jordan: A Cross-Sectional Study

Ibrahim Rajab Dabbour

Table (7) Effect of breastfeeding practices and patterns characteristics
associated with delaying the beginning of BF by >1 h among

participants

Characteristics 5_1 hr >_1 hr x? p-Value
(N=326) (N=122) OR (95%Cl)
N % N %
Staying with mother 251 0.113
(Rooming-in)
In the same room 277 85 | 96 | 78.7 1
Separate room 49 15 | 26| 21.3 1.53(0.90-2.59)
Beginning of BF 13.7 0.001
<1hr 258 | 79.1| 76 | 62.3 1
>1 hr 68 | 20.9 | 46 | 37.7 | 2.44(1.50-3.98) **
The pacifier uses 9.05 0.003
Yes 133 | 40.8 | 31 | 25.4 | 0.49(0.31-0.78) *
No 193 | 59.2 | 91 | 74.6 1
Mother knowledge
about breastfeeding
importance 256 | 78.5| 81 | 66.4 1
Yes 70 | 21.5| 41| 33.6 1.85(1.16-2.93)
No

x?: chi- square; Cl: confidence interval; OR: odds ratio; * Statistically
significant at level P< 0.05; * * statistically significant at level P<

0.01.
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Table (6) Effect of Reproductive health characteristics of mothers and
infants associated with delaying the beginning of BF by >1 h among
participants

Characteristics <1hr >1 hr
(N=326) (N=122) x? p-Value
N % N % OR(95%CI)
Current birth 5.14 0.161
1% 87 26.7 | 36 |29.5 1.60(0.89-2.88)
2" 79 24.2 | 39 |32.0 1.91(1.06-3.43)
31 63 19.3 | 22 |18.0 1.35(0.70-2.60)
4" or more 97 |29.8| 25 |20.5 1
Age of infant 14.6 <0.001
(month)
<g™" 6 1.8 11 9 2.44(0.57-10.4) **
o 312 |95.7 | 105 |86.1 1
>10" 8 2.5 6 4.9 0.44(0.15-1.32)
Childbirth weight 2.82 0.419
(Kg) 80 245 | 26 |21.3
<25 90 27.6 | 36 |29.5 1.53(0.74-3.16)
2.6-3 106 |32.5| 47 |38.5 1.70(0.84-3.43)
3.1-35 50 15.3 | 13 |10.7 1
>3.6 1.25(0.58-2.65)
Delivery type 13.9 < 0.001
Caesarean section 80 245 | 52 |42.6 2.28(1.47-3.54) **
Normal 246 |755| 70 |57.4 1
Chronic disease(s) of 4.42 0.035
mother
Yes 13 4 11 9 2.38(1.03-5.48) *
No 313 96 111 | 91 1
Mother smoking 0.53 0.466
Yes 46 14.1 14 11.5 0.78(0.41-1.49)
No 280 |85.9 | 108 |88.5 1

x?: chi- square; Cl: confidence interval; OR: odds ratio; * Statistically
significant at level P< 0.05; * * statistically significant at level P< 0.01

51



Determinants of Not Breastfeeding and Delaying the Early Initiation of Breastfeeding in
Agaba City, Jordan: A Cross-Sectional Study
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Table (5) Effect of Demographic characteristics associated with
delaying the beginning of BF by >1 h among participants

<1hr >1 hr 2 I
Characteristics (N=326) (N=122) X p-Value
N % N % OR (95%CI)
Age
category(years)
<18 11 3.4 5 4.1 7.25 0.123
19-24 67 |20.6 | 21 | 17.2 1.77 (0.55-5.66)
25-29 94 | 28.8 | 50 |41.0 1.22 (0.61-2.42)
30-34 72 | 22.1 | 25 |20.5 2.07 (1.15-3.74)
>35 82 |[25.2 |21 |17.2 1.35 (0.70-2.62) 1
Family size
<5 231 | 70.9 | 99 | 81.1 4.84 0.058
> 6 95 |29.1 | 23 |18.9 1.77(1.06-2.95) 1
Mother's education
Iliterate 1 0.3 0 0 1.48 0.687
Read and Write 17 5.2 8 6.6 0
Intermediate 153 | 46.9 | 51 | 41.8 1.15(0.47-2.81)
University degree | 155 | 47.5 | 63 | 51.6 0.82(0.53-1.26) 1
Mother works
Yes 92 |28.2 | 43 | 35.2 2.08 0.149
No 234 | 71.8 | 79 | 64.8 1.38(0.88-2.15) 1
Income of family
(ID)
<200 20 6.1 2 1.6 9.41 0.062
200-500 128 | 39.3 | 38 | 31.1 0.27(0.06-1.25)
500-800 107 | 32.8 | 56 | 45.9 0.81(0.45-1.44)
>800 71 |21.8 | 26 |21.3 1.42(0.82-2.48) 1
BMI category
(Kg/m®)
Underweight 5 1.5 2 1.6 4.42 0.219
Normal 125 | 38.3 | 60 | 49.2 0.83(0.15-4.42) 1
Overweight 143 | 43.9 | 43 | 35.2 0.62(0.39-0.99)
Obese 53 |16.3 | 17 | 13.9 0.66(0.35-1.25)

x?: chi- square; CI: confidence interval; OR: odds ratio
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Chronic
disease(s) of
mother

Yes

No

10
324

3.0
97.0

14

100

12.3
87.7

4.53(1.95-10.5) **1

14.4 < 0.001

Mother

smoking
Yes
No

31
303

9.3
90.7

29
85

25.4
74.6

3.33(1.90-5.84)** 1

19.1 < 0.001

x?: chi- square; Cl: confidence interval; OR: odds ratio; * Statistically
significant at level P< 0.05; * * statistically significant at level P<

0.01

Table (4) Effect of breastfeeding practices and patterns characteristics
of mothers and infants associated with not BF among participants.

BF Not BF 2 Value
Characteristics (N =334) (N=114) OR(9r5)fV cI)
N[ % [ N[ % °
Staying with mother
(Rooming-in)
In the same room 287 | 85.9 86 |75.4 |6.70 0.010
Separate room 47 141 |28 |24.6 |11.98(1.17-3.36) *
Beginning of BF
<1hr 258 | 77.2 |68 |59.6 |13.2 <0.0011
>1 hr 76 | 22.8 |46 |40.4 | 2.29(1.46-3.61) **
The pacifier uses
Yes 99 129.6 |65 |57.0 |27.4 <0.001
No 235 | 70.4 |49 |43.0 | 3.14(2.03-4.88) ** 1
Mother knowledge
about breastfeeding
importance 252 | 754 |85 |74.6 |0.036 0.8501
Yes 82 |246 |29 |25.4 |1.04(0.64-1.71)
No

x?: chi- square; Cl: confidence interval; OR: odds ratio; * Statistically
significant at level P< 0.05; * * statistically significant at level P< 0.01
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Table (3) Effect of Reproductive health characteristics of mothers and
infants associated with not BF among participants

Characteristics BF Not BF X2 o-Value
(N =334) (N =114) OR(95%CI)
N % N %
Current birth
1 88 26.3 | 35| 30.7 | 1.19  0.754
2" 87 26.0 31| 27.2 | 1.33(0.751-2.37)
3" 65 19.5 20 | 17.5 | 1.19(0.664-2.15)
4" ormore | 94 28.1 28 | 24.6 | 1.03(0.536-1.98) 1
Age of infant
(month)
<g" 8 2.4 9 | 7.9 7.17  0.028
o 316 94.6 10 | 88.6 | 2.81(0.62-12.6) *1
>10" 10 3.0 14 3.5 0.79 (0.24-2.60)
Childbirth
weight (Kg)
<25 77 23.1 29 25.4 1.73 0.630
2.6-3 90 26.9 36 | 31.6 | 1.31(0.634-2.74)
3.1-35 118 35.3 35| 30.7 | 1.40(0.689-2.84) 1
>3.6 49 14.7 14 | 12.3 | 1.03(0.514-2.09)
Delivery
type
Caesarean
section 81 24.3 51| 44.7 | 17.1 <0.001
Normal 253 75.7 63 | 55.3 | 2.52(1.61-3.95)**1
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Income of family
(D) 17 |51 | 5 | 44 |584 0.119
<200 134 | 40. | 32 | 28.1 | 0.725(0.244-2.15)
200-500 124 | 1 | 49 | 43.0 |0.588(0.328-1.05)
500-800 69 3f- 28 | 24.6 |1.05(0.610-1.84) 1
>800
20.
7
BMI 2 1.63  0.652
category(Kg/m°) 5 | 15| 2 | 1.8 |1.24(0.23-6.63)
Underweight 140 | 41. | 45 | 39.5 | 1
Normal 141 | 2 | 45 | 39.5 | 0.99 (0.61-1.59)
Overweight 48 42?- 22 | 19.3 | 1.42(0.77-2.61)
Obese
14,
4

x?: chi- square; Cl: confidence interval; OR: odds ratio
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Table (2) Effect of demographic characteristics associated with not BF
among participants

2

Characteristics BF Not BF x“ p-Value
(N =334) (N =114) OR(95%CI)
N % N %
Age category(years) 1.58 0.811
<18 10 3.0 6 5.3 1.777 (0.588-5.36)
19-24 66 19.8 | 22 19.3 | 0.987 (0.512-1.90)
25-29 110 | 329 | 34 29.8 | 0.915 (0.509-1.64)
30-34 71 21.3 | 26 22.8 | 1.08 (0.576-2.04)
>35 77 23.1 | 26 22.8 |1
Family size
<5 239 | 716 | 91 79.8 | 2.99 0.084
>6 95 28.4 | 23 20.2 | 1.573(0.939-2.63) 1
Mother's education
lliterate 1 0.3 0 0.0 1.83 0.608
Read and Write 17 5.1 8 7.0 0.00(0.00)
Intermediate 157 | 47.0 | 47 41.2 | 1.26 (0.520-3.09)
University degree 159 | 47.6 | 59 51.8 | 0.807 (0.518-1.25) 1
Mother works
Yes 94 | 28.1 41 36.0 | 2.46 0.116
No 240 | 71.9 73 64.0 | 1.43 (0.914-2.251)1
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Age of infant (month) <g™ 17 3.8
9" 417 93.1

>10" 14 3.1

Childbirth weight (Kg) <25 106 23.7
2.6-3 126 28.1

3.1-35 153 34.2

>3.6 63 14.1

Delivery type Caesarean section 132 29.5
Normal 316 70.5

Chronic disease(s) of mother Yes 24 5.4
No 424 94.6

Mother smoking Yes 60 13.4
No 388 86.6

- Breastfeeding practices and patterns:
Staying with mother (Rooming-in)

In the same room 373 83.3
Separate room 75 16.7
Feeding type for infants

Breastfeeding only 334 74.6
Formula feeding only 114 25.4
Beginning of breastfeeding <1hr 326 72.8
>1 hr 122 27.2
The pacifier uses Yes 164 36.6
No 284 63.4

Mother knowledge about breastfeeding
importance Yes 337 75.2
No 111 24.8

JD: Jordanian dinar; BMI, body mass index
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Table(1) The study characteristics of
Jordanian mothers in the Agaba city

- Total (N=448)
characteristics
Frequency %
- Demographic characteristics: Age category
(years) <18 16 3.6
19-24 88 19.6
25-29 144 32.1
30-34 97 21.7
>35 103 23.0
Family size <5 330 73.7
>6 118 26.3
- Mother's education
Illiterate 1 0.2
Read and Write 25 5.6
Intermediate 204 455
University degree 218 48.7
- Mother works Yes 135 30.1
No 313 69.9
- Income of family (JD) <200 22 4.9
200-500 166 37.1
500-800 163 36.4
>800 97 21.7
- BMI category(Kg/m?) Underweight 7 1.6
Normal 185 41.3
Overweight 186 415
Obese 70 15.6
- Reproductive  health  characteristics  of
mothers and infants:
Current birth 1%
2nd
31 123 27.5
4™ or more 118 26.3
85 19.0
122 27.2
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2015); it also promotes the establishment of longer period of EBF(UNICEF
& WHO, 2017; UN, 2017; Munn et al., 2016).

Finally, mothers who did not get information about the significance of
BF had 1.85 times higher odds of delaying BF by more than an hour as
compared to informed mothers. Our results were consistent with those found

by Azzah et al. (2017) and Ahmad & Salih( 2019), who reported that

uneducated mothers regarding the importance of BF significantly resulted
in delays in BF beginning. Therefore, it is critical that women at
childbearing age in Agaba city and generally in Jordan are targeted for BF
educational campaigns to promote their awareness of the value of BF for
them and their infants.

Additionally, this study highlights the importance of adopting the
BFHTI’s policies in all Jordan hospitals to promote BF practices. The (BFHI)
slowly gained momentum in Jordan. Four hospitals are currently certified as
baby-friendly hospitals. These hospitals comprise 25% of public hospitals
while they provide services to 40% of deliveries in the country (DOS, 2018;
Abuidhail et al.2014). So, it seems to us, these hospitals require further
assessment.

5. Conclusion:

In conclusion, it was found that the infant age (<8th month), mothers
who delivered cesarean section, mother smoking, placement of the baby in a
separate room immediately after birth, and the pacifier use are determinants
for not BF in Agaba city. While, initiation of bottle feeding, mothers who
did not receive information about the importance of BF, infant age (<8th
month), mothers who delivered cesarean section, and the pacifier use are the
most determinants to delay in the EIBF more than an hour among
participants. Those factors collectively with the lack of Baby-Friendly units
at our hospitals diminish the likelihood to initiate BF in the first hour of life.
Unfortunately, so far, there are no effective programs and laws in Jordan
through which awareness, guidance, and follow-up of mothers of
childbearing age is achieved. Therefore, lay the foundations of hospital
policies and health staff training as a necessary action in improving BF
practice.
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factors affecting EIBF, found that start of bottle feeding, not rooming-in
infants, uneducated mothers about the BF and cesarean sections were strong
barriers to BF. Regarding the cesarean section and/or delivering a preterm
infant, these studies have concluded that the delay in early beginning of BF
was attributable to physiological and health reasons. It is likely that mothers
who deliver through a cesarean section often experience postoperative pain,
weakness, the use of anesthesia, and in some cases tend to perceive
insufficient milk supply, in that way impeding BF; this also possibly
explained by the hospital policy of separating infants from their mothers
after cesarean section as reported in studies in south Sudan (Tongun et
al.,2018) and Jordan (Khasawneh W. & Khasawneh A., 2017; Abu
Shosha,2015).

The other determinant to not BF in our study was mother smoking.
Mothers who were smoked were less likely to practice BF. This issue has
been widely studied in the literature (Bailey &Wright, 2011; Leung et al.,
2002; Mclnnes et al., 2001; Yang et al., 2004). One of the explanations
founded in these literatures was that mothers who smoke were choosing to
formula feed because of their belief that their breast milk is unsafe to the
infant. Another important result reported in this study, the effect of initiation
of bottle-feeding among 25.4 % of mothers on delay in the early initiation of
BF(>1 hr), it could be linked to BF practices in Jordan such as the low rate
(less than 36 %) of EBF up to 6 months of age, the lack of firm control
system for registration and marketing of infant formulas from the Jordanian
authorities, and the noncompliance with the world legislation of Marketing
Breast-Milk Substitutes (Dabbour, 2019; Khasawneh W. & Khasawneh A.,
2017).

Moreover, the present study results found that infants who were placed
in a split room after labor were more likely not to be BF when compared to
infants roomed-in with their mother’s immediately after birth. In the UAE a
study informed that mothers who set aside their infants in the same room
after delivery had a rate of BF 6 times higher than mothers who kept their
infants in split rooms (Radwan, 2013). They explained that the rooming -
in, number of BF at night and BF on demand were the most significant
determinants affecting BF. Rooming - in promotes demand and night
feeding, and this permits the practice of skin-to-skin care immediately after
birth between the mother and the infant (Munn et al., 2016; Khanal et al.,
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colleague reported that 87% of Jordanian women-initiated BF after birthand
76 % had breastfeed. In Saudi Arabia, the rate of beginning of BF among
Saudi mothers was around 90% (ElI Mouzan et al., 2009). While, in UAE; in
total 88% of Emirati mothers initiated BF. Of mothers who tried to
breastfeed in the hospital, 80.6% set their infants on their breast within one
hour following delivery (Radwan, 2013). In the latest UNICEF report,
among those countries, the data showed that the percentage of infants ever
being breastfed was above 89%, nearly nine in ten in fants (UNICEF,
2018). In 2020, Chipojola and colleagues showed that the majority of
Malawian mothers (95.4%) initiated BF within one hour after birth, and
71.3% sustained exclusive BF in the first 6 months. On the other hand, our
results were not consistent with studies from the other countries, where BF
rates remained far from the target set by the international health agencies.
For example, in Bahrain, initiation and continued BF rates among infants
below 6 and 20—23 months old were 34% and 41%, respectively (Al-Nuaimi
et al., 2017).While, in Iran, a study reported that 42% of infants were
exclusively breastfed during the first month of life, but this rate decreased to
44% and 2% at 4 and 6 months of age, respectively (Koosha et al., 2008).In
general, when comparing our results with those studies, we consider that the
percentage of BF is fairly good, but it did not reach the rates suggested by
international health agencies. To clarify that, determinants related to not BF
and the delay in the early start of BF were determined by binary logistic
regression, and the odds ratio (OR) and 95% confidence interval (CI) were
determined. Our results showed that the infant age (<8th month),mothers
who delivered cesarean section, chronic diseases of mother, mother
smoking, placement of the baby in a split room immediately after birth, the
pacifier use, initiation of bottle feeding and mothers who did not get
information about the significance of BF were statistically the most
significant factors, as other studies in the region supported that effect;
Alzaheb concluded that delivering a preterm infant or low birth weight
infant as well as cesarean section deliveries were among the main factors
associated with high prevalence of BF in Saudi Arabia (Alzaheb,2016).
More recently, another cross-sectional study involving 814 mothers from
Saudi Arabia published by Azzeh and his colleagues (2018) about the
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demographic characteristics, the reproductive health and BF practices and
patterns characteristics of mothers and infants associated with delaying the
beginning of BF more than an hour among participants are highlighted in
Tables5, 6 and 7, respectively. Table 5 describes the effect of demographic
characteristics associated with delaying the beginning of BF more than an
hour among participants. No significant differences were found between
these characteristics and delaying the beginning of BF more than an hour.
The most surprising aspect of the data in table 6 is the infant age and
delivery type, where there was a strong association (P<0.001) between
infant age <8th month (OR: 2.44; 95% CI: 0.57-10.4) and mothers who
delivered cesarean (OR: 2.28; 95% CI. 1.47-3.54) with delaying the
beginning of BF more than an hour. Moreover, in table 7, the same effects
were observed for feeding type for children, mothers who did not
breastfeed their infants immediately after birth (formula feeding only) were
more likely to delay the beginning of BF more than an hour than those who
did breastfeed only (OR: 2.44; 95% CI: 1.50-3.98). Also, mothers who used
a pacifier for their children showed an OR of 0.49 (95% CI: 0.31-0.78)
compared to mothers who did not use a pacifier. Interestingly, Data in Table
7 shows that mothers who did not receive information about the importance
of BF (OR: 1.85; 95% CI: 1.16-2.93) was the significant factor (p < 0.01)
associated with delaying BF by more than an hour.

4- Discussion:

The present study assessed the determinants and their association with
not BF and delaying the beginning of BF (>1h) among mothers attending
at 3 primary health care clinics in Agaba city. Overall, 114 mothers (25.4%)
did not breastfeed their infants for any duration, while 334(74.6%)
breastfeed their infants, the early initiation of BF (<1 h) was observed in 326
(72.8%) mothers and 122 (27.2%) mothers delayed the initiation of BF for
>1 h. This result was comparable to recent data on BF indicators from 153
countries that showed the prevalence of early initiation of breastfeeding
(EIBF) to range from 30% to 60% in low, middle, and high- income
countries (UNICEF & WHO, 2017). In Jordan, and as in other Arab
countries, the numbers about BF and EIBF are not well reported and most
data are collected by cross-sectional studies. In 2017, Khasawneh and his
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in this table, the mothers in the age category of 25-29 years were 144
(32.1%), the family size ranged from 1-11 members and 73.7% of their
family size was <5 members, and 218 (48.7%) mothers had a university
degree. The majority of the surveyed mothers were unemployed (n = 313;
69.9%). The low-income category was the majority, 37.1% at around 200—
500 Jordanian Dinar (JD). The BMI for mothers ranged between normal
weight (41.3%) and overweight (41.5%). Regarding the reproductive health
characteristics of mothers and infants, 27.5%of mothers had the first infant,
93.1% of mothers had infants aged 9 months. A considerable proportion of
births were normal (34.2%). The most common type of delivery was vaginal
(70.5%) and most of the mothers (94.6%) do not have a chronic disease,
also 86.6% of the mother's nons mokers. One of the important
characteristics of this study is the patterns and practices of BF. The results
showed that the infant's stay with their mother in the same room (Rooming-
in) was 83.3 %. Infants with BF only were 334(74.6%) while 114 (25.4%)
did not BF their children for any duration (formula feeding only) and the
beginning of BF (< 1 hr) was 72.8% while 27.2% (>1 hr). Regarding the
use of a pacifier for Children and important information to mothers about
BF were 36.6% and 75.2 respectively.

Table 2 describes the effect of demographic characteristics associated
with not BF among participants. All variables in this table were not
significantly associated with not BF. Tables 3and 4 represent their
productive health characteristics and BF practices and patterns of mothers
and infants as determents for not BF, respectively. There were significant
association (p < 0.05) between not BF and seven variables: age of the infant,
delivery type, chronic disease(s) of mother, mother smoking, staying infant
with mother (rooming-in), beginning of breastfeeding and the pacifier use.
The ORs were 2.81(95% ClI: 0.62-12.6) for infant age <8" , 2.52(95%
Cl: 1.61-3.95) for caesarean section, 4.53(95% CI: 1.95-10.5) for
mother suffers from chronic disease(s), 3.33(95% CI: 1.90-5.84) for
mother smoking, 1.98(95% CI: 1.17-3.36) for placement of the baby in a
separate room immediately after birth, 2.29(95% CI: 1.46-3.61) for
delaying BF by >1 h and 3.14(95% CI: 2.03-4.88) for mothers who used
a pacifier during the first 6 months of the infant’s life. Effect of
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2.2. Questionnaire:

A well designed and pre-tested questionnaire with closed-ended
questions was used to collect data. The questionnaire was designed and
discussed in a previous study by Dabbour (2019). The first section included
information about demographic characteristics including age, weight,
height, body mass index (BMI) of mothers, family size, mother's education
level, occupation of the mother’s and; the family income. The second
section collected information about the reproductive health characteristics of
mothers and infants(the current birth, the type of delivery, the age of birth,
childbirth weight, the mother’s diseases, and mother smoking).The last
section included factors that describe BF practices and patterns like the
immediate place of the infant after birth, feeding type for infants, beginning
of BF (the time of the first BF) ,the use of a pacifier, and whether mothers
were informed about the importance of BF or not.

2.3 Statistical analysis:

Data were analyzed using the Statistical Package for Social Sciences
(SPSS) software version 22 (IBM Corp., Armonk, NY, USA). Descriptive
statistics were performed using frequencies and proportions for categorical
variables. The results of each variable were subjected to cross-tabulation
and Chi-square test (y 2) to find the association between categorical
variables as the first-round test for regression analysis. Binary logistic
regression was performed to find the possible determinants, independent
variables, included (demographic characteristics, reproductive health
characteristics of mothers and infants and breastfeeding practices and
patterns of mothers and infants) of not BF and delayed early initiation of BF
by estimate odds ratios (ORs) and associated 95% confidence interval for
those different independent variables. A p-value of less than 0.05 was
considered statistically significant.

3-Results:

A total of 448 mothers were included in the study. All characteristics
(demographic, reproductive health and breastfeeding practices and patterns)
of Jordanian mothers in the Agaba city are presented in Table 1. As shown
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94.9% and 9.1% compared to 2005 by 97.5 % and 31.3 % respectively,
knowing that the Omani hospitals implemented the baby-friendly’ hospital
initiative (BFHI) since 1990 (Al-Nuaimi et al. ,2017). The poor outcome of
the EBF rate in Lebanon, where a report showed that there was a remarkable
drop in the rate reached 40% in 1-month-old infants and only 2% in 4-5
months old infants (Batal et al., 2006; Al-Akour et al., 2014).The same
decline in Lebanon was recorded in Saudi Arabia through a study conducted
in 2008 where it showed that the prevalence rate of EBF was extremely low
1.7% (Al-Hreashy et al.,2008).In Jordan, as a Middle Eastern country, most
Jordanian mothers start BF their babies soon after delivery due to the
religion and culture in Jordan support BF, but still, the BF practices are not
optimal (Dabbour, 2019). In 2002, a study showed that only 40% of infants
in Jordan were BF within the first hour of birth and 80% were BF during the
first 24hours of delivery (DHS, 2012). We, therefore, conducted this study
to provide new and comprehensive data that will be recorded for the first
time regarding the possible determinants of not BF and the delay in the early
initiation of BF in Agaba city. Therefore, Knowledge about the type and
importance of the determinants for BF is essential for building effective
promotion programs.

2. Materials and Methods
2.1. Subjects and Study Design

A cross-sectional descriptive study was performed, between June 2018
and November 2019, in3 major primary health care centers in the Agaba
city, Jordan. A total of 448 Jordanian mothers visiting those centers were
interviewed for their acceptance to participate in this study. The selected
mothers, ranged in age from 18 to 48 years, had an infant for one year or
less, were giving birth to a healthy newborn infant through normal vaginal
delivery or cesarean section. The exclusion criteria was; infants with genetic
diseases that interfere with the lack of BF. The study was accepted by the
Research Ethics Committee of the College of Agriculture, Mut'ah
University and written informed consent was obtained from all mothers who
agreed to participate.
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1. Introduction:

Breastfeeding (BF) is the first protection for infants that is attributed to
the health and nutritional importance of breast milk throughout their lifetime
(Black et al., 2013). Therefore, the American Academics of Pediatrics
(AAP) and the World Health Organization (WHQO) recommended that breast
milk is taken from the delivery of the children until the age of 6 months. BF
greatly benefits both the children and the mother. Children are breastfed
have defense from a number of acute and chronic diseases during child
hood (WHO, 2017; AAP, 2005). Also, there is aconfirmation that BF
protects mothers by reducing risks of breast and ovarian cancer, two leading
causes of death among women. Infants demand for breast milk regulates the
milk deliver, the more the infant suckles at the breast, and the more the
mother produces milk to satisfy baby’s needs (UN, 2017).The first hours of
BF for the infant are particularly important, so the infant should be placed
directly on the mother's breast after birth to guarantee that the infant has the
colostrum that contains all the necessary nutritional and immunological
components of the infant's health and development. Therefore, the infant
does not need any food, water or other liquids during the first 6 months of
his life, as the AAP and WHO recommended during this period of life (Al-
Jawaldeh & Abul-Fadl, 2018; WHO, 2017). Numerous studies have been
conducted to assess the prevalence and duration of BF in several countries
around the world. These studies vary among those countries. International
monitoring indicates that only 41 % of all infants worldwide are BF. In
developed countries, the rate of BF has been rising (UN, 2017). In the USA,
the BF mothers were about 83% in most of the states with 24.9% of
exclusive breastfeeding (EBF) at six months (UNICEF & WHO, 2017).
While in England, one of the lowest rates of BF in Europe, the BF mother's
rate for 2016-17 was 44.4% with1% of EBF at six months (Oakley et al.,
2016; Khan et al., 2015).BF rates in the Middle East are poor and do not
meet the target set by the WHO, with BF rates dropping from 30% in 1990
to 26% in 2006 (Black et al.,2013). A recent report conducted by UNICEF
and WHO for the Middle East (2017) indicated that the rates of EBF for
children at six months of age in this region have declined. In Oman the rates
of BF at birth and EBF decreased significantly in 2012 where they recorded
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Abstract

This study aimed to find out the determinants of not BF and delaying
the EIBF in Agaba city, Jordan. Determinants associated with not BF
included the infant age <8M(OR:2.81;95% Cl: 0.62-12.6),caesarean
section ( OR:2.52;95% CI: 1.61-3.95),mother smoking (OR:3.33;95%
Cl: 1.90-5.84),placement of the baby in a separate room (OR:1.98; 95%
Cl: 1.17-3.36), delaying BF by >1 h (OR:2.29; 95% ClI: 1.46-3.61)and
mothers who used a pacifier (OR: 3.14;95% CI: 2.03-4.88).While, the
significant factors of the delaying EIBF were the infant age <8th month
(OR: 2.44; 95% CI: 0.57-10.4), cesarean section (OR: 2.28; 95% ClI: 1.47-
3.54), formula feeding only (OR: 2.44; 95% CI: 1.50-3.98), mothers who
used a pacifier (OR :0.49 (95% CI: 0.31-0.78) and uninformed mothers
regarding the importance of BF (OR: 1.85; 95% CI: 1.16-2.93). In
conclusion, there is a distinct need for promotion of BF, to increase the

initiation, the exclusiveness, and the extended duration of BF.
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system in this work are effective for producing distilled water in reasonable
commercial amounts. The main idea of this system and its almost costless
production can be used commercially due to the effective quantities of
distilled water produced. Therefore, after proving that this system can work
and produce distilled water, it is possible to build a system consisting of, for
example, 500 evacuated tubes with an estimated monthly production of
~37000 Liter/month of distilled water.

Table (1) The daily collected amount of distilled water during the
observation period

Date Climate | Sunset to sunrise Hours Quantit\;l/vgti;(rjistilled
3/June | Sunny | 05:29t019:36 | 14.07 ~52 L/day
4/June Sunny | 05:29t019:37 | 14.08 ~51 L/day
5/June | cloudy | 05:291t019:37 | 14.08 ~32 L/day
6/June | Sunny | 05:29t019:38 | 14.09 ~54 L/day

Conclusions

A new simple and efficient solar distillation system were presented. The
idea of using an evacuated tube collector to directly produce distilled water
from the tap water augmented by the heat recovery principle was verified to
work effectively. The recovery of energy raised by condensation has
improved the efficiency of the system and the leadership of the amount of
distilled water produced. The introduced system can operate efficiently in a
similar environment of Mafrag. A commercial version of the system would
be produced for different applications.
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Figure (9) The temperature readings at different locations in the
system: temperature sensors 1(TS1), temperature sensors 2 (TS2),
and temperature sensors 3 (TS3).

It is worth noting that the recorded temperature depends also on the
flow rate of both streams. As mentioned earlier, the flow rate of the fed
water was controlled by the feed pump which is governed by the
temperature of the water inside the manifold to ensure that the collected
energy is sufficient to cause vaporization of the supplied amount of water.
The flow rate amount value of the feed water stream is not so significant in
these measurements, only the total amount of the collected distilled water is
measured daily. It is obvious from the theory that the rate of the distilled
water production is in variations with the solar intensity during the day
hours as well as weather conditions. Studying the effect of this variation is
not in the mind of the authors in this work because it is well addressed in the
literature (Shafii et al., 2016). The main aim of this study is to prove the
performance of the newly suggested approach for distillation and to measure
the daily amount of produced distilled water. For this purpose, the amount
of the collected distilled water is tabulated in Table 1. The results in Table 1
inevitably indicate and prove that the introduced distillation approach and
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Figure (7) The temperature readings at different locations in the
system: temperature sensors 1(TS1), temperature sensors 2 (TS2), and
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Figure (8) The temperature readings at different locations in the
system: temperature sensors 1(TS1), temperature sensors 2 (TS2), and

temperature sensors 3 (TS3).
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of the system. Since the scope of this work is to prove the concept, as

mentioned earlier, we focused on providing observations that support the
scope of the work.

The most important observation is the temperature of water vapor in the
manifold. It is known that the temperature of water evaporation at
atmospheric pressure is equal to ~100 °C. Therefore, the recorded
temperatures range is between ~90- 130 °C is an indicator of the success of
the system to generate steam because it reaches the necessary evaporation
degrees. This steam is condensed later through the condensing unit and
flows to the collecting tank.
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Figure (6) The temperature readings at different locations in the
system: temperature sensors 1(TS1), temperature sensors 2 (TS2), and
temperature sensors 3 (TS3).
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Figure (5) The global irradiance measured at the location of the
exdperiment, Latitude of ~32.343° N, and Longitude of ~36.208° E. (az
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of June/2019.

Comparing the amount of the produced amounts of distilled water on
different days, we can see that approximately in the sunny days, similar
amounts of water would be produced. Whereas, in a partially cloudy day ~
64% of that of the sunny day production can be achieved. These
observations, readings, and measurements shed a light on the performance
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hours daily with sampling intervals of 10 seconds. The obtained results from
the period of observation of the experiment are summarized in Figures 6-9.
It can be observed from Figures (6-9) that the heat recovery process is very
efficient. The produced distilled water temperature remains ~40 C° which is
~12 C° above the supply water temperature, (the measured ambient
temperature is 28 C°). The recovered energy is transferred into the feedwater
during the implied heat exchanger. As a result, the preheated feedwater
temperature raised from ~28 to ~50 C°.

To investigate the irradiance and the amount of distilled water the solar
irradiance is measured. Figure 5 shows the global irradiance measurements
during the experiment observation days. One can see that quite a large
amount of irradiance, and hence energy, is available in the location
experiment, as expected. If this amount of energy gathered and recycled
efficiently, it would be sufficient and effective to produce a large amount of
clean water by solar distillation.

It can be seen that even in the cloudy days, the distillation process
continues with some reasonable amounts of water being produced. This can
be seen by correlating Figure (5,c) and Figure (8), where the cloudy weather
during the morning hours does not prevent the distillation to proceed.
However, the amount of collected distilled water is not as that on sunny
days. Despite this, system production of distilled water continues afternoon

due to partially cloudy weather.
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To select the optimal tilt angle of the evacuated tube collector, the
conventional estimation method which equates inclination angle to latitude
angle is not adopted here. Reasonably, the tilt angle was calculated
analytically using the equations in (Duffie and Beckman, 2013). The
optimum tilt angle is defined at the maximum averaged efficiency. The
yearly averaged maximum efficiency was calculated by a C++ program,
developed for this purpose, and the results are shown in Figure 4. Based on
these calculations, the evacuated tubes array optimal tilt angle is ~40° with
azimuth angle to true south.

70

60

50

Efficiency (% )
N w B
[=] o o

=
o
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Tilt angle ( degree )
Figure (4) The average yearly efficiency of the evacuated tube collected

as a function of tilt angle calculated at Mafraq location: Latitude of
~32.343° N, and Longitude of ~36.208° E.

Experiments were carried in June 2019 and the results of various
parameters recorded for several days. The system is installed under realistic
conditions, and real-time measurements of temperature are conducted.
Thermocouples of K-type are installed at points as shown in Figure 3.
Temperature sensor 1 (TS1) is assigned for tap water temperature, the
temperature sensor 2 (TS2) is assigned for distilled water temperature
(TS2), and the temperature sensor 3 (TS3) is assigned for steam
temperature. The measurements have been recorded for approximately 4-5
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Celsius. Rising water temperature and changing its states from liquid to
vapor state requires a sufficient quantity of gained energy obtained from
solar radiation. In this design shown in Figure 3, the condensed steam
exchange energy with the feed water through the heat exchanger. The

energy recovery is
distilled water.

Heat exchanger

the reason for increasing the amount of produced

Z

P-4
g

Solar radiation

Heat Pipe Evacuated Tube Collector

Bbad
ﬂ‘“‘A

. TS1: Tap water temperature sensor after the condensation process,

Y Distilled e P P
[ETTE T52: Distilled water temperature sensor.
LELL 753: Steam temperature sensor,

UV: Unidirectional Valve.

Figure (3) Layout and components of the distillation system, where TS1 is
temperature sensor number 1, TS2 is temperature sensor number 2, TS3

is temperature sensor number 3.

Results and Discussion
The experiments were carried out on the premises of Al al-Bayt

University, Mafraq

- Jordan. The measurements were taken for four days

from 3/June to 6/June as per the environmental and climatic conditions of

Mafraqg city which

is located 80 km to the north from the capital Amman.

Mafraq located at the latitude of ~32.3429° North, the longitude of ~36.208°
East, and the altitude of 686 m.
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System components and the principle of operation

The working principle of the system depends on the absorption of solar
radiation by the evacuated tubes collectors, where the absorption layer of the
collectors absorbs solar radiation and converts it into heat. This generated
heat is absorbed by the heat pipe liquid which in turn evaporates at a
temperature below 32 degrees Celsius due to decreased pressure inside the
pipe. The collected heat is transferred to the radiation bulb at the end of the
pipe which serves as a condenser and heat radiation element, as Figure 2
illustrates.

Heat pipe condenser Brass heat exchanger manifold
Heat pipe Stezm
\ X .
._“ ." I 3 :
Heat transfer liquid \ Cold watef —s ! s i

E—

Heat pipe head
Evacuated tube I
Evacuee tube
(@) (b)

Figure (2) A schematic diagram shows a depiction of the: (a) The
evacuated tube with heat pipe, and (b) the assembly of the heat pipe, the
evacuated tubes, and the steam generator manifold.

The passage of water inside the manifold is done through a control
process and this process is based on a thermocouple sensor and water pump,
the sensor is connected inside the manifold to measure the water
temperature. When the water temperature reaches 100 degrees Celsius, the
controls give the pump a command to start pumping the water. By this
control method, the pump will stop working if the solar radiation decreases,
and the water temperature in the manifold becomes less than 100 degrees
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(a) (b)

Figure (1)Different views of the solar distillation system showing the
main components: tube collector and the heat exchanger (condenser)

The heat recovery heat exchanger has been designed, fabricated, and
integrated with the distillation system. Coil and shell-type heat exchanger is
designed and manufactured with a coil diameter of 12.7 mm and a length of
~10,000 mm, and the shell dimension 70*36*31 mm. In this manner, the
condensed steam will pass its heat to the relatively cold feedwater in the
heat recovery heat exchanger.

Measurement’s devices and electronics

Arduino Mega board equipped with a chip microcontroller is used for
signal processing. A data storage module that using an SD card shield with
an embedded time clock and a display module of LCD are used for
monitoring and registering the acquired data. The card adapter stores the
data of sensor readings every 30 seconds in the form of text files (*.txt).
Such equipment is quite enough for conducting reliable measurements on
the different physical quantities in this work, where more details about using
Arduino for such research can found in (Louis, 2016)

A lead-acid battery,12-volt with and 7.2Ah capacity, is utilized to
operate the Arduino electrical system and also to run a 12-volt DC water
pump. The hardware implementation of the system has been done on the
breadboard.
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compound parabolic concentrators. Recently, (Nabil et al., 2019)
investigated experimentally the effect of water film thickness inside the
ETC, the condenser’s diameter and the condenser’s inclination angle on the
performance of the system considering the daily desalinate yield and the
system’s efficiency.

Finally, researchers may find in the great work of (Ali et al., 2011) a
full and comprehensive review, 118 references, of all the indirect solar
desalination technologies. They also reviewed a lot of publications
addressing the economic feasibility and parameters that affect the cost of
each desalination technology.

In this study, a new non-complicated and efficient solar distillation
system coupled with a set of 20 evacuated tubes are employed with one
manifold. The direct transfer of the absorbed solar energy to the tab water,
with heat recovery principle to improve the performance of the system, is
aimed to be verified experimentally. To this end, this work is divided into
four sections: Introduction, Experiment and Measurements setup, Results
and Discussion, and finally Conclusions.

Experiment and Measurements Setup
Solar distillation system

The system in the experiment mainly consists of evacuated tubes array,
supply tap water tank, distilled water collecting jar, coil and shell condenser,
Arduino electronics-based measurement components, water circulation
pump, and power supply batteries.

A commercial evacuated tube solar collector with a heat pipe allows for
rapid heat transfer. The heat pipe itself is a copper tube that maintains a
vacuum and contains a small amount of liquid. In this work, we utilize a
commercial collector consists of 20 tubes array, a heavily insulated single
manifold header through which steam passes to the coil and shell condenser,
stainless steel support frame, and standard mounting frame package with
rubber gaskets. Each evacuated tube has the dimensions of 58mm x
1800mm, for radius and length respectively. The overall dimensions of the
solar collecting panel are 1760x1500x180mm. Figure 1 shows two different
views demonstrating the main components of the system: Solar radiation
collecting tubes, manifold, condenser, and feedwater tank.
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Introduction:

Due to the fast growth of the world population, improving living
standards, changing consumption patterns, and expansion of irrigated
agriculture, the need for freshwater has been raised globally (Ercin &
Hoekstra, 2014). The Middle East, especially Jordan, is facing great
challenges due to limited natural resources of drinking water. By the year
2025, if current trends continue, per capita water supply will fall by 50 %,
putting Jordan in the category of having an absolute water shortage, Mohsen
(Mohsen, 2007). To solve the problem of freshwater resources, several
desalination technologies have been employed. Among these; Reverse
Osmosis (RO), Vapor compression (VP), and Electrodialysis (ED) are the
most common method (Mahian et al., 2015). Distillation is the most
developed method and can be applied for the production of large quantities
of water. The phase change of water from liquid to vapor is the basis of all
forms of distillations. The methods commonly used are the multi-effect
(ME) and multi-stage flash (MSF) processes (Mohsen & Al-Jayyousi,
1999). Solar distillation can be used to produce distilled water for industrial
and laboratory applications, and also for small communities at average daily
water consumption around 0.4 m® per person (Howe, 1986). Many
researchers have been investigating solar desalination systems.
(Hunashikatti et al., 2014) developed a desalination unit using solar still
coupled with evacuated tubes for domestic use. (Kalogirou, 2005) studied
seawater desalination using renewable energy sources. He also makes a
review of various desalination systems that use renewable energy sources.
(Jafari Mosleh et al., 2015) proposed a new desalination system, which
makes use of a heat pipe, ETC, and a sun-tracking PTC system. They
verified that the efficiency can be increased to up to 65.2%. (Kedar et al.,
2019) carried out an experimental investigation for the softening of hard
water by using a solar desalination system with an evacuated tube collector.
They reported that the evacuated tube solar collector system gives 27-28
liters of soft water per day. (Shafii et al., 2016) present a new passive solar
desalination system, which benefits from twin-glass evacuated tube
collectors. In this system, results show a significant increase in the rate of
desalinated water production, and the highest production reaches up to 0.83
kg/(m2:h). A solar still for water distillation using an evacuated tube
collector was designed and developed by (Kalbande et al., 2016). In this
study, the radiative and convective heat transfer coefficient was calculated
and discussed. The paper of (Kedar et al. 2018) mainly focuses on thermal
analysis of evacuated tube collectors as well as the design and analysis of
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Experimental Study on Direct Water Distillation System using Solar
Evacuated Tube Collectors

Omar H. Al- Zoubi

Rebhi A. Damseh
Rashed Barakh

Abstract

In this work, experimental study and investigation are carried out to examine a
solar distillation system that uses solar evacuated tube collectors. The proposed
thermal distillation system is based on the use of heat pipes solar evacuated tube
collectors, which is very efficient in absorbing solar thermal energy and with high
thermal insulation efficiency. The energy produced by the condensed steam is
reused by a heat recovery system to serve as an additional input of energy to
preheat the inlet water stream. The evacuated tubes collector is an array composed
of 20 evacuated tubes, and a heavily thermally insulated manifold header, stainless
steel support frame, and standard mounting frame package. Each tube has a
diameter of 58mm and a length of 1800mm, and the overall dimensions of the
panel are 1760x1500x180mm. The distillation system is monitored and controlled
through Arduino electronics and a waterproof temperature sensor. The passage of
water inside the manifold is done through a control process is based on
thermocouple sensors and a water pump. The experiment was carried out in June
and for several days. The system was operated from sunrise to sunset and data
recorded from 9:00 am to 2:00 pm every day. The collected pure water quantities
were 52, 51, 32, and 54 L/day during four consecutive days. These produced
guantities indicate the feasibility of using this method in the distillation of water in
different applications in reasonable commercial quantities.

Keywords: solar distillation, heat pipes, solar thermal, heat recovery
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must clearly identify them in their work. In addition, if it involves the use or
experimentation of humans or animals, the authors must ensure that all actions have
been carried out in accordance with the relevant laws and regulations and that the
authors have obtained prior approval of these contributions. Moreover, the privacy
rights of human must also be considered.

8. Cooperation: Authors must fully cooperate and respond promptly to the requests of
the Editorial Board for clarifications, corrections, proof of ethical approvals, patient
approvals, and copyright permissions.

9. Fundamental Errors in Submitted or Published Work: If authors find significant errors
or inaccuracies in their submitted or published manuscripts, they must immediately
notify the Editorial Board to take the action of correcting or withdrawing their work.
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Second: Duties of the Reviewers
1. Contributing to the decisions of the Editorial Board.

2.

Punctuality: Any reviewer who is unable to review the submitted manuscript for any
reason should immediately notify the Editorial Board, so that other reviewers can be
contacted.

. Confidentiality: Any manuscript received by the Journal for reviewing and publishing

is confidential; it should not appear or discussed with others unless authorized by the
Editorial Board. This also applies to the invited reviewers who have rejected the
invitation for reviewing.

. Objectivity: The reviewing process of the submitted manuscript should be objective

and the reviewer comments should be clearly formulated with the supporting
arguments so that the authors can use them to improve the quality of their manuscript
away from the personal criticism of the author(s).

. Disclosure and Conflict of Interests: Any invited reviewer must immediately notify the

Editorial Board that he/she has a conflict of interest resulting from competitive,
cooperative or other relations with any of the authors so that other reviewers may be
contacted.

. The confidentiality of information or ideas that are not published and have been

disclosed in the manuscript submitted for reviewing should not be used without a
written permission from the author(s). This applies also to the invited reviewers who
refuse the reviewing invitation.

Third: Duties of the Authors

1.

Manuscript preparation: Authors should abide by publishing rules, technical
specifications, publication procedures, and publication ethics available at the Journal
website.

Plagiarism: Authors must not in any case steal the rights of other authors in any
manner, as doing so is considered plagiarism, which entails burdening the legal and
ethical responsibilities.

Originality: Authors must ensure that their work is original and relevant work of other
authors is documented and referenced. Absence of documentation is unethical and
represents  plagiarism  which  takes many forms, as mentioned at
https://www.elsevier.com/editors/perk/plagiarism-complaints

The author(s) should not send or publish the manuscript to different journals
simultaneously. Also, authors should not submit a manuscript that has already been
published in another journal, because submitting the manuscript simultaneously to
more than one journal is unethical and unacceptable.

Authorship of the Manuscript: Only persons who meet the following authorship
criteria should be listed as one of the authors of a manuscript as they should be
responsible for the manuscript content: 1) present significant contributions to the
design, implementation, data acquisition, analysis or interpretation of the study; 2)
critically contribute to the manuscript writing and revision or 3) have seen and
approved the final version of the manuscript and agreed to submit it for publication.
Disclosure and Conflict of Interest: Authors must report any conflict of interest that
can have an impact on the manuscript and its reviewing process. Examples of
potential conflicts of interest to be disclosed such as personal or professional
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3. Publication Procedures

1.

2.

3.

o

The author(s) submit the research manuscript to the Deanship of Scientific Research at
mut'ah University at the Journal’s website https://ejournal.mutah.edu.jo/

The author(s) signs a publication pledge in an official form available at the Journal’s
website.

The manuscript is registered in the Journal special records.

The submitted manuscript is technically checked and initially reviewed by the
Editorial Board to determine its eligibility for peer review. The board is entitled to
assign peer reviewers or to reject the manuscript without giving reasons.

If initially accepted by the Editorial Board, the manuscript will be sent to two
reviewers, who should reply within a maximum period of one month. In case of
failure to reply within the specified time, the manuscript shall be sent to another
reviewer. Once receiving the reports of the reviewers, the Editorial Board decide the
following:

The manuscript should not be reviewed by a peer who works at the same institution.
The author must make the suggested corrections of the reviewers within a maximum
period of two weeks. Failing to meet this requirement will stop the procedure of
publishing the manuscript.

If the reviewer rejects the required corrections, the author will be given a period of
two weeks to make the necessary corrections, otherwise, the paper will be rejected.
Even if the reviewers approve the required corrections, the author(s) must abide by
completing the essential technical specifications to be eligible to obtain the letter of
acceptance.

10. The accepted manuscripts in the Journal are arranged for publication in accordance

with the policy of the Journal.

4. Publication Ethics

1.

First: Duties of the Editorial Board

Justice and independence: The Editorial Board evaluates the manuscripts submitted
for publication on the basis of importance, originality, validity, clarity and relevance
of the journal, regardless of the gender of the authors, their nationality or religious
belief, so that they have full authority over the entire editorial content and timing of
publication.

Confidentiality: The Editorial Board and editorial staff are responsible for the
confidentiality of any information about the submitted manuscripts and not to disclose
this information to anyone other than the author, reviewers, and publishers, as
appropriate.

Disclosure and Conflicts of Interest: The Editorial Board and editorial staff are
responsible for the non-use of unpublished information contained in the research
submitted for publication without the written consent of the authors. The Editorial
Board themselves avoid considering research with which they have conflict of
interest, such as competitive, cooperative, or other relationships with any of the
authors.

Publishing Decisions: The Editorial Board shall ensure that all manuscripts submitted
for publication are subject to reviewing by at least two reviewers who are experts in
the field of manuscript. The Board is responsible for determining which of the
research papers will be published, after verifying their relevance to researchers and
readers, and the comments of the reviewers.
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1. Publishing Rules

In accordance with the Strategic Plan of mut'ah University and its vision to meet the
international standards of world university rankings and classifications, and following the
Strategic Plan and the Vision of the Deanship of Scientific Research, which states
“Towards a Deanship of Scientific Research, which promotes the classification of the
university locally, regionally and globally,” and its Mission of “Creating an environment
capable of producing scientific research that contributes to enhancing the role of the
university in research and innovation locally, regionally and globally.” The Deanship of
Scientific Research has decided to develop the journal of Mu’tah Lil-Buh Gth wad-Dirasat
to be indexed and included in international databases such as Scopus, I1SI and PubMed, and
to improve its Impact Factor (IF) so as to internationalize its research product.
Subsequently, when submitting a manuscript for publication in the Journal, the followings
shall be considered:
1. Adopting the American Psychological Association (APA) Style, for more information

visit https://www.apa.org or https://ejournal.mutah.edu.jo/
2. All Arabic references should be written in English in the body of the article and in the

bibliography.
3. Translation of all Arabic references into English, keeping the original Arabic list
available for peer reviewing and technical checking.
Rearrange all references in an alphabetical order, in accordance with APA Style.
The technical specifications for manuscript editing (available at the journal website)
should be strictly followed, as submitted articles are subject to accurate technical
review. If the required technical specifications are not followed, the submitted
manuscript will be returned.
6. All  required documents and forms should be submitted online at

https://ejournal.mutah.edu.jo/, as shown in the table below.
7. Violating any of the above-mentioned requirements will lead to rejecting the submitted

manuscript.

oa s

Num | File Name

Cover Letter

Title Page

Abstract

Research Document
References
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2. Technical Specifications for publication

The technical specifications for manuscript editing (available at the journal website
https://ejournal.mutah.edu.jo/) should be strictly followed, as submitted articles are subject
to accurate technical review. If the required technical specifications are not followed, the
submitted manuscript will be returned.
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"Natural and Applied Sciences Series"'
A refereed and indexed research Journal
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The Journal of Mu’tah Lil-Buh ath wad-Dirasat; Natural and Applied
Sciences Series, is a scholarly, peer reviewed, and an indexed scientific
journal. It has been published regularly by the Deanship of Scientific
Research since 1986 in one volume each year since its establishment. The
volume contains two issues. It is supervised by an International Editorial
and Advisory Boards that have specialized in different fields of natural and
applied science. It has an International Standard Serial Number (ISSN 1022-
6812).

The Journal publishes original articles that contribute to promoting
knowledge in all disciplines of Natural and Applied Sciences Series. All
submitted manuscripts are subject to strict criteria that include technical
editing and peer reviewing by two reviewers to assure research originality
and validity.

The Journal has a leading reputation locally and regionally over the past
three decades. It has become an accredited Journal for the purpose of
promotion of researchers in all public and private universities, in Jordan in
particular, and in Arab World in general. This justifies the large number of
submitted papers to the Journal from various local and regional universities
and institutions.

To ensure the quality of research published in the Journal, it follows
strict criteria and procedures that guarantee the quality of the research
product. This includes the following:

1. Publishing rules

2. Technical specifications for publication

3. Publishing Procedures
4. Publishing Ethics

Dean of Scientific Research
Editor-in-Chief
Prof. Dr. Abdullah Odienat
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