




  .2022، الأولالعدد  الثلاثون،و السابع المجلدسلسلة العلوم الطبيعية والتطبيقية، مؤتة للبحوث والدراسات، 

  

  

  

  رقم الإيداع لدى مديرية المكتبات والوثائق الوطنية
)201/5/1986(  

  
  رقم الترخيص لدى دائرة المطبوعات والنشر

)6/15/3353(  
  22/10/2003تاريخ 

  
  الفهرس:

                
       

  

و سياسـة جامعـة   * ما ورد في هذا العدد يعبر عن آراء الكتاب أنفسهم ولا يعكس بالضرورة آراء هيئة التحرير أ
  مؤتة.



  .2022، الأولالعدد  الثلاثون،و السابع المجلدسلسلة العلوم الطبيعية والتطبيقية، مؤتة للبحوث والدراسات، 

  

 
  

  هيئة التحرير رئيس 
  عميد البحث العلمي

  عبداالله العديناتالأستاذ الدكتور 
  

  الأعضاء
  الأستاذ الدكتور عوني الحمـوري 
  الأستاذة الدكتورة رهـام الخرشة
  الدكتور سمــيح الصرايـــرة  

  

  الأستاذ الدكتور عماد الجـرادات   
ـــر ـــر جابـ ــدكتور ياسـ   ال

  أبـو الـــرز   الدكتور خالــد
  

  
 

  أمين السـر
  رزان المبيضين

  
  مدير دائرة المجلات العلمية

  د. خالد أحمد الصرايرة
  

  المطبوعات دائرة مدير
  
  

  والتحرير الإشراف
  د. محمود نايف قزق

  
  والطباعة الإخراج
  ة الصرايرةعروب

  
  التدقيق اللغوي

  د. فايز المحاسنة (اللغة العربية)
  د. عبير الرواشدة (اللغة الانجليزية)

  
  



  .2022، الأولالعدد  الثلاثون،و السابع المجلدسلسلة العلوم الطبيعية والتطبيقية، مؤتة للبحوث والدراسات، 

  

  
 

  الهيئة الاستشارية الدولية

 .، رئيس جامعة مؤتة، الأردنعرفات عوجانالأستاذ الدكتور  -
 .، جامعة مؤتة، الأردنعبد االله العديناتالأستاذ الدكتور  -
 .الأستاذ الدكتور مجدي محارب، جامعة اوتوا، كندا -
 .تاذ الدكتورة سلوى متولي، جامعة القاهرة، مصرالأس -
 أمريكا.الأستاذ الدكتور موسى عياش، جامعة شيكاغو الحكومية،  -
 .العربية المتحدة الإماراتالأستاذ الدكتور محمد بدر، جامعة الشارقة،  -
 .الأستاذ الدكتور خالد قراقع، جامعة تكساس (فرع قطر)، قطر -
 إنجلترا.جامعة غرب انجلترا،  هادي ابو الرب، الأستاذ الدكتور -
 .الأستاذ الدكتور راشد سلاغي، جامعة ابن زهر، المغرب -
 .الأستاذ الدكتور فارمارز دجافانرودي، جامعة الأمير محمد بن فهد، السعودية -
 .كارالامبوس اناستاسيوس، جامعة قبرص، قبرص الأستاذ الدكتور -
  

  
 
 
 
 
 
  

  

    
  

  
 
 
 



  .2022، الأولالعدد  الثلاثون،و السابع المجلدسلسلة العلوم الطبيعية والتطبيقية، مؤتة للبحوث والدراسات، 

  

  
 مؤتة للبحوث والدراسات

  الطبيعية والتطبيقيةالعلوم  سلسلة
  مجلة علمية محكمة ومفهرسة تصدر عن عمادة البحث العلمي في جامعة مؤتة 

  

 كلمة المحرر

منذ عام  الطبيعية والتطبيقيةالعلوم تصدر مجلة مؤتة للبحوث والدراسات في سلسلتها 
قع مجلد واحد في كل عام ، وهي مجلة علمية محكمة ومفهرسة، وتصدر بشكل منتظم وبوا1986

ساتذة ، ويشرف على تحريرها هيئة من الأعددينمنذ تأسيسها، يحتوي المجلد على 
ا ـم تصنيفهـ، ورقالتخصصات العلمية والتطبيقيةين في مختلف ـين والأكاديميـالمتخصص

معرفة تقوم المجلة بنشر الأبحاث الأصيلة التي تسهم بنشر العلم وال. (ISSN 1022-6812) يـالدول
بحاث المقدمة للنشر إلى معايير دقيقة وتخضع الأ .الطبيعية والتطبيقية العلوم في كافة تخصصات

   شر.ثنين للتحقق من صلاحية البحث للناتشمل التدقيق الفني والتحكيم العلمي من قبل محكمين 
أصبحت ف ،وقد حظيت المجلة بسمعة رائدة محلياً وإقليمياً على مدار الثلاث عقود الماضية

مجلة معتمدة لغايات النقل والترقية للباحثين في كافة الجامعات الحكومية والخاصة في الأردن، 
بحاث الذي يرد بشكل خاص، والعالم العربي، بشكل عام، وهذا يبرر العدد الكبير والمتزايد من الأ

بحاث ودة الأولضمان ج، قليمية ودوليةإلى المجلة من جامعات ومؤسسات ومراكز بحثية محلية وإ
  وتتضمن: جراءات تضمن جودة المنتج البحثيإالمنشورة في المجلة، فإنها تتبع معايير وضوابط و

 قواعد النشر .1

 المواصفات الفنية .2

 إجراءات النشر .3

  أخلاقيات النشر .4
  

  ميد البحث العلميع
  رئيس التحرير

  عبد االله العديناتد أ. 
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  .قواعد النشر .1
لى تحقيق معايير التصنيفات العالمية للجامعات، وانطلاقاً من الخطة الاستراتيجية لعمادة البحث إلجامعة مؤتة ورؤيتها للوصول  يةالاستراتيجانسجاماً مع الخطة 

ين بيئة قادرة تأم( ورسالتها التي تتضمن: )نحو عمادة حاضنة لبحث علمي متميز يرتقي بتصنيف الجامعة محلياً وإقليمياً وعالمياً( ى:العلمي ورؤيتها التي تنص عل
فقد ارتأت عمادة البحث العلمي تطوير مجلة مؤتة للبحوث  .)على إنتاج بحوث علمية تسهم في تعزيز دور الجامعة في البحث والابتكار محلياً وإقليمياً وعالمياً

) للمجلة، لوصول الانتاج البحثي Impact Factor(والارتقاء بعامل التأثير  SCOPUS, ISI, PubMed  :والدراسات للوصول إلى قواعد البيانات العالمية، مثل
  للمؤلفين إلى العالمية.

  وبناء عليه، وعند تقديم أبحاثكم للنشر في المجلة، يراعى الآتي:
التالي: لمزيد من الأمثلة، يرجي زيارة الموقع ، و، للاطلاع على الدليل المختصر لطريقة التوثيق(APA)النفس الأمريكية اعتماد نظام جمعية علماء  .1

http://www.apastyle.org/  :وموقع المجلة على الرابطhttps://ejournal.mutah.edu.jo 

 تكتب جميع المراجع العربية باللغة الإنجليزية في المتن وفي قائمة المراجع.  .2

   عربية) إلى اللغة الإنجليزية، مع ضرورة ابقاء القائمة العربية موجودة.ترجمة كافة المراجع غير الإنجليزية (بما في ذلك المراجع ال .3

ترجمة إنجليزية معتمدة (مثل: فقه السنه) فيتم عمل  اذا كان للمراجع العربية ترجمة إنجليزية معتمدة فيجب اعتماد ذلك، أما المراجع التي ليس لها  .4
Transliteration ة كتابة حرفية، (أي كتابة المرجع بالأحرف الإنجليزي Fiqih Alsunah( . 

  . APA ) بما يتناسب مع نظام  Alphabets الأحرف الإنجليزية ( إعادة ترتيب كافة المراجع (والتي يفترض أنها قد أصبحت باللغة الإنجليزية) حسب ترتيب  .5

يخضع للتدقيق الفني عند استلامه. وفي حال عدم الالتزام بهذه البحث المبينة على موقع المجلة، علماً بأن  لتحرير المخطوطيجب الالتزام بالمواصفات الفنية  .6
 .المواصفات الفنية يعاد البحث

  ة في الجدول التالي.والمبين /https://ejournal.mutah.edu.joعلى الموقع  اًـالكتروني اـوالنماذج الخاصة به ليم البحث والملفات المطلوبةـيتم تس .7
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)Alphabets.( 
ترجمة إنجليزية  كان للمراجع العربية ترجمة إنجليزية معتمدة فيجب اعتماد ذلك، أما المراجع التي ليس لها  إذا .2
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الأحرف الإنجليزية  إعادة ترتيب كافة المراجع (والتي يفترض أنها قد أصبحت باللغة الإنجليزية) حسب ترتيب  .3
) Alphabets  بما يتناسب مع نظام ( APA . 
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 يخضع البحث للتدقيق الفني عند استلامه، وفي حال عدم الالتزام بهذه المواصفات الفنية يعاد البحث.
  .إجراءات النشر .3

 .https://ejournal.mutah.edu.joالكترونياً على موقع المجلة  للنشر إلى عمادة البحث العلمي في جامعة مؤتة حثيقدم الب .1
  نموذج خاص تعتمده المجلة. يوقع الباحث على تعهد النشر وفق  .2
 .سجلات المعتمدةاليعرض البحث على هيئة تحرير المجلة، ويسجل في  .3
للتحكيم الخارجي، ويحق للهيئة أن  تحكيم الأولي من هيئة التحرير؛ لتقرير أهليتهالتدقيق الفني واليخضع البحث المرسل إلى المجلة إلى  .4

 و عن قبول البحث للنشر في أي مرحلة دون إبداء الأسباب.تعتذر عن السير في إجراءات التحكيم الخارجي أ
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 ثنين، وبعد أن يقوم الباحث بإجراء التعديلات المطلوبة، إن وجدت.يجابية من المحكمين الإإفي حالة ورود تقارير  للنشر البحث يقبل  . أ

 في حال ورود تقارير سلبية من كلا المحكمين يرفض البحث.  . ب
لبت في أمر صلاحيته يجابي من المحكم الثاني يرسل البحث إلى محكم ثالث لإسلبي من أحد المحكمين ورد ورود رد في حالة   . ج

 .للنشر
6. م البحث من قبل زميل يعمل في الجامعة نفسهاحكَّإذا كان الباحث من جامعة ما فلا يجوز أن ي. 
يجب على الباحث بعد إبلاغه بإجراء التعديلات أن يقوم بذلك وفق ملاحظات المحكمين في مدة أقصاها أسبوعين من تاريخه، وفي حال  .7

 لمدة المحددة يتم وقف إجراءات السير في نشر البحث.عدم استجابة الباحث ضمن ا
الباحث فرصة ثانية وأخيرة مدتها  يعطىإذا أفاد المحكم (مراجع التعديلات) أن الباحث لم يقم بالالتزام بإجراء التعديلات المطلوبة،  .8

 سبوعين للقيام بالتعديلات المطلوبة، وإلاّ يرفض البحث ولا ينشر في المجلة.أ
 .تمنح رسالة القبول بعد إجراء التدقيق الفني المترتب على البحث بعد التعديل .9
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 ما ينشر في المجلة يعبر عن وجهة نظر الباحث ولا يعبر بالضرورة عن وجهة نظر جامعة مؤتة، أو هيئة التحرير، أو القائمين عليها.  .11

 .نشرخلاقيات الأ .4
 تلتزم هيئة التحرير والمحكمون والباحثون بأخلاقيات النشر التالية:

 هيئة التحريرواجبات : ولاًأ 
ر على أساس الأهمية والأصالة وصحة الدراسة ووضوحها وأهميتها شيقوم المحررون بتقييم المخطوطات المقدمة للنَّالعدالة والاستقلالية:  .1

مؤلفين أو جنسيتهم أو معتقدهم الديني بحيث يتمتع رئيس التحرير بسلطة كاملة على كامل لنطاق المجلة، بغض النظر عن جنس ال
 المحتوى التحريري للمجلة وتوقيت نشره.

فشاء هذه المعلومات إلى أي شخص إالتحرير مسؤولون عن سرية أية معلومات حول البحث المقدم وعدم  وموظفو هيئة التحريرالسرية:  .2
 .والهيئة الاستشارية كلٌ وفقاً لاختصاصه مينآخر غير المؤلف والمحك

هيئة التحرير مسؤولة عن عدم استخدام معلومات غير منشورة موجودة في البحث المقدم لأغراض النشر  الإفصاح وتضارب المصالح: .3
من  أي ويجب على عضو هيئة التحرير الإفصاح عن وجود أي تضارب في المصالح مع دون موافقة خطية صريحة من المؤلفين،

للتعامل مع  خارجيمن ذلك، سوف يطلبون عضو  المؤلفين. مثل علاقات تنافسية أو تعاونية أو علاقات أخرى مع أي من المؤلفين؛ بدلاَ
 المخطوطة.

على أن تخضع جميع الابحاث المقدمة للتحكيم من قبل اثنين على الأقل من المحكمين الذين هم  هيئة التحريرحرص تقرارات النشر:  .4
سيتم نشرها، بعد التحقق من أهميتها  التي عن تحديد أي من الابحاث المقدمة إلى المجلة وتعتبر الهيئة مسؤولةراء في مجال البحث. خب

  .للباحثين والقراء
  .: واجبات المحكمينثانياً

 .المساهمة في صنع قرارات هيئة التحرير .1
على الفور  هيئة التحريرسبب كان يجب عليه إخطار  لأيجعة البحث الوقت: أي محكم يشعر بعدم قدرته على مرا والدقة فيالسرعة  .2

 ورفض الدعوة للتحكيم بحيث يمكن الاتصال بالمحكمين البدلاء.
اث وردت للمجلة للتحكيم والنشر هي وثائق سرية؛ لذا يجب ألا تظهر أو تناقش مع الآخرين إلا إذا أذن بها رئيس حبأ السرية: أي .3

 ا على المحكمين المدعوين الذين رفضوا الدعوة للتحكيم.التحرير وينطبق هذا أيض
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بحيث يمكن للمؤلفين  ،صاغ الملاحظات بوضوح مع الحجج الداعمةبحاث بموضوعية وأن تُمعايير الموضوعية: يجب مراجعة وتحكيم الأ .4
 عن النقد الشخصي للمؤلفين. بحاثهم بعيداًأاستخدامها لتحسين 

ن لديه تضارب في المصالح ناجم أعلى الفور ب هيئة التحرير رطِّخَى أي محكم مدعو للتحكيم أن يالإفصاح وتضارب المصالح: يجب عل .5
 عن علاقات تنافسية أو تعاونية أو علاقات أخرى مع أي من المؤلفين بحيث يمكن الاتصال بالمحكمين البدلاء.

 وعدم استخدامهابحاث المقدمة للتحكيم تم الكشف عنها في الأعلى سرية المعلومات أو الأفكار المتميزة غير المنشورة والتي  المحافظة .6
 على المحكمين المدعوين الذين يرفضون دعوة التحكيم. وينطبق هذا أيضاَ دون موافقة كتابية صريحة من المؤلفين

  .ثالثا: واجبات المؤلفين
 ات الفنية وأخلاقيات النشر الموجودة على موقع المجلة.الالتزام بالقواعد والإجراءات والمواصف: يجب على المؤلفين ثمعايير إعداد البح .1
السرقة الأدبية: لا يجوز بأي حال من الأحوال الاعتداء على حق أي مؤلف آخر بأي صورة من الصور فالقيام بهذا العمل يعتبر سرقة  .2

 أدبية ويتحمل من قام بهذا العمل كامل المسؤولية القانونية والأدبية عن ذلك.
الآخرين التي تم الرجوع اليها في  كلمات الباحثينعمال أو أعلى المؤلفين التأكد من تقديم أعمال أصيلة تماما، وتوثيق  الأصالة: يجب .3

شكل بجميع أشكاله ي فأخذ المعلومة دون توثيق المصدربحثهم. وينبغي أيضا الاستشهاد بالمنشورات المؤثرة في مجال البحث المقدم. 
نه للمؤلف نفسه، نسخ أو إعادة صياغة أجزاء كبيرة من بحث أخر أعديدة، مثل اعتماد بحث على  ويأخذ أشكالاًغير أخلاقي للنشر  سلوكاً
 الإسناد).(دون 

و نشر نفس البحث في أكثر من مجلة واحدة. أرسال إن: يجب على المؤلف عدم تزاملى مجلات مختلفة وبشكل مإعدم إرسال البحث  .4
ن مع أكثر من مجلة واحدة هو ن تقديم بحث بالتزامخرى وذلك لأموا مخطوطة سبق نشرها في مجلة أُقدأن يوبالتالي، لا ينبغي للمؤلفين 

 خلاقي وغير مقبول.أسلوك غير 
ن يتم إدراج الأشخاص الذين يستوفون معايير التأليف التالية كمؤلفين في البحث بحيث يكونوا قادرين على تحمل أتأليف المخطوطة: يجب  .5

) 2و تفسير الدراسة؛ (أو تنفيذ أو الحصول على البيانات أو تحليل أ) تقديم مساهمات كبيرة في تصميم 1ة العامة عن المحتوى: (المسؤولي
النسخة النهائية من البحث والموافقة عليها وعلى تقديمها  مراجعة )3( .ث أو مراجعتهـة وكتابة محتوى البحـاهمة في صياغـالمس

جوا كمؤلفين، ولكن يجب ذكرهم في قسم "شكر وتقدير" ردشخاص لا يستوفون معايير التأليف فيجب ألا يأناك لى ذلك هإضافة إللنشر. 
 بعد الحصول على إذن كتابي منهم.

ن يكون أيمكن  مع جهات لا تعلمها هيئة التحرير ب في المصالحبلاغ عن أي تضارالإفصاح وتضارب المصالح: يجب على المؤلفين الإ .6
على البحث. ومن أمثلة التضارب المحتمل في المصالح التي ينبغي الإفصاح عنها مثل العلاقات الشخصية أو المهنية، له تأثير 

في البحث.  تْشَوالانتماءات، والمعرفة في الموضوع أو المواد التي نوق  
أو إجراءات أو معدات لها أي مخاطر غير  لمخاطر والمواد البشرية أو الحيوانية: إذا كان العمل ينطوي على استخدام مواد كيميائيةا .7

و أجراء تجارب على البشر إو أفيجب على المؤلفين تحديدها بوضوح في البحث. وكذلك إذا كان العمل ينطوي على استخدام  عادية،
ذات الصلة وأن المؤلفين قد للقوانين والتعليمات  الحيوانات في بحثهم، فيجب على المؤلفين التأكد من أن جميع الإجراءات تم تنفيذها وفقاً

  صوص. وكذلك ويجب مراعاة حقوق الخصوصية الخاصة بالمشاركين من البشر.خحصلوا على موافقة مسبقة بهذا ال
ررين بشأن البيانات الأولية والتوضيحات وإثبات حلطلبات الم والاستجابة الفوريةيجب على المؤلفين التعاون بشكل كامل التعاون:  .8

تعديلات الضرورية على ال بشأن إجراءلاقية وموافقات المرضى وأذونات حقوق الطبع والنشر. وفي حالة اتخاذ قرار أولي الموافقات الأخ
عادة تقديمها إلى المجلة إالتعديلات المطلوبة و بإجراءالبحث، يجب على المؤلفين الاستجابة لملاحظات المحكمين بشكل منهجي ويقوموا 

  دد.بحلول الموعد النهائي المح
لأخطاء الأساسية في الأعمال المنشورة: عندما يكتشف المؤلفون أخطاء كبيرة أو عدم دقة في أعمالهم المنشورة، فإن عليهم الالتزام ا .9
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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 (α ≤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 (Arnbjörnsson, 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 
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Key points in the Facebook 

ophthalmology group 

evaluation 

Evaluation Score 

[1-4] [5-7] [8-10] 

% n % n % n 

information exchange  

Contribution in improving 

collaboration skills and 

group study 

15.2%  109 50.9%  367 33.9%  244 

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

Amount of distraction 

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

Suitability for posting 

personal rather than 

educational issues  

37.7%  271 38.6% 278 23.7%  171 

 

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 

Key points in the Facebook 

ophthalmology group 

evaluation 

Evaluation Score 

[1-4] [5-7] [8-10] 

% n % n % n 

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

Students activity during the 

course 
14.3%  103 43.3%  311 42.4%  306 

Feeling of privacy 5.5%  40 40.8%  293 53.7%  387 

 Feasibility of case 

discussions  
10.3%  74 39.3%  283 50.4%  363 

Contribution in interpersonal 

communication and 
16.4%  118 46.9%  338 36.7% 264 
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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. 

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 

Students’ 

activities 

Frequency of the activities 

More than 

5 times a 

day 

Once a day 

Once or 

more a 

week 

Once a 

month 
Not at all 

% n % n % n % n % n 

Checking social 

network websites 
58.2%  419 16.9%  122 19.9%  143 5%  36 0%  0 

Checking social 

network websites 

for educational 

purposes 

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

 
Everyday 

Every 2-3 

days 
Every week 

Once a 

month 
Not at all 

% n % n % n % n % n 

Checking the 

group during the 

course 

20.4%  146 28.3%  204 16.9% 122 18.9%  136 15.5%  112 

Commenting on 

posts from the 

group during the 

course 

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

Participating in 

posting 

photo/video/status 

on the group if 

they have the 

option 

1%  
     

7 
8.7%  63 22.1%  159 12.1%  87 56.1%  404 

Checking the 

group after 

graduation 

0.4%  3 6.5%  47 39.2%  282 36%  259 17.9%  129 
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Table (1) Participants’ characteristics. 

Demographic 

variable 

Overall (n= 720) 

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 
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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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تعلين طة العيوى تاستخذام هجووعاخ هغلقح وهحكوح هي قثل الجاهعح عثر قٌاج التواصل 

 كأداج هكولح لتذريس طلاب الطة Facebookالاجتواعي علي  

 

 خليل السالن

 حوسٍ هحوذ الرواشذج
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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. All 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 

(Zúñiga et al., 2015) (2) skillful nurses (Gurková, Čáp, Žiaková, & 

Ďurišková, 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 

 

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.  
    

Quality 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 (Zúñiga 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 (Zúñiga 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
2
=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
2
=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 SE B β R 2 F 

Total of 

CONP 

.270 .106 .189 .036 6.521* 

*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
2

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 SE B β R 2 F 

Usual 

work shift 

0.077 0.030 0.188 0.035 6.461* 

*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
2
), 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 SE B β R 2 F 

Total of 

CONP 

.369 .105 .256 .090 12.337* 

*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: 

Quality 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 

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

The relationship between each of nurses’ demographical variables and 

CONP 

% No. The response The item 

"How satisfied are you with 

your current primary job?" 
17.4 31 Strongly dissatisfied 

35.4 63 Dissatisfied 

38.2 68 Satisfied 

9.0 16 Strongly satisfied 
100.0 178 Total  

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

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

Scale 

% NO. The response The item 

 

 

"In general, how would you describe 

the quality of nursing care delivered 

to patients on your unit?” 

8.4 15 Poor 

25.3 45 Fair 

45.5 81 Good 

20.8 37 Excellent 

100.0 178 Total 

2.79 (.870) Mean (SD) N= 178 
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                           Item  Mean SD Rank CONP Level 

Patient assignment foster 

continuity of care  
2.47 .903 3 Medium 

A nurse manager who is a 

good manager and leader 
2.77 .835 2 Medium 

Enough staff to get the work 

done 
2.00 .974 7 Medium 

Adequate support services 

allow me to spend time with 

my patients 

2.38 .901 4 Medium 

Enough registered nurses on 

staff to provide quality 

patient care 

2.02 
1.00

0 
6 Medium 

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 (54.%; n=16), satisfied 

(38.2%; n=68), dissatisfied (5345%; n= 55), strongly dissatisfied (8745%; 

n=58). 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 

Medical pediatrics wards 

Pediatric dialysis unit 

Pediatric intensive care units 

Pediatrics operation 

department 

Pediatric recovery 

Pediatrics emergency 

department 

Pediatrics clinics 

Other 

 

22 

20 

8 

34 

13 

8 

16 

13 

44 

 

 

 

 

 

 

12.4% 

11.2% 

4.5% 

19.1% 

7.3% 

4.5% 

9% 

7.3% 

24.7% 

 

Average of assigned patients:  

(1-3) patients 
(4-6) patients 

>6 patients 

 

50 

24 

104 

  

28.1% 

13.5% 

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 

high specialized unit 
3.02 .628 1 High 

Enough time and opportunity 

to discuss patient care 

problems with other nurses 

2.30 .778 5 Medium 
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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 

current position  

  4.80 years 3.196 

 Percent (%) 

Gender 

Male 
Female 

 

5 

173 

 

 

 

 

2.8 % 

97.2 % 

 

Marital status 

Single 

Married 

Divorced 

 

61 

116 
1 

 

 

 

 

34.3% 

65.2% 

0.6 % 

 

Educational level 

Post graduate Diploma  

Baccalaureate 

Master 

Other 

 

6 

166 

3 

3 

 

 

 

 

 

 

3.4% 

93.3% 

1.7% 

1.7% 

 

Work position 
Staff nurse 

In charge nurse 

Second senior 

 

136 

35 

7 

 

 

 

 

 

76.4% 

19.7% 

3.9% 

 

Shift patterns 
Regular rotating shifts  

7.30 am-3pm (A shift) 

3pm-10pm (B shift) 

10pm-7.30 am (C shift) 

(Only first shift) 7.30 am- 4 

pm 

 

54 

50 

19 

21 

34 

  

30.3% 

28.1% 

10.7% 

11.8% 

19.1% 

 



The Relationship between Control over Nursing Practice, Job Satisfaction, … 

                                                                      Hala M. Obeidat,   Neeveen M.  Al-Zerieny  

             Abdullah M.  Khamaiseh,  Doa'a A. Dwairej 

5. 

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. Is 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 α = .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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CONP

871

2452SD = 0.609

r = 0.300p = 0.001r = 0.189p.4.3
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The Relationship between Control over Nursing Practice, Job 

Satisfaction, and Quality of Care as Perceived by Jordanian Pediatric 

Nurses 
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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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Table (7) Effect of breastfeeding practices and patterns characteristics 

associated   with delaying the beginning of BF by >1 h among 

participants 
 

 Characteristics 

 

≤ 1 hr 

(N=326) 

>1 hr 

(N=122) 
x

2           
p-Value      

OR (95%CI) 
N % N % 

Staying with mother 

(Rooming-in) 

In the same room 

Separate room 

 

 

277 

49 

 

 

85 

15 

 

 

96 

26 

 

 

78.7 

21.3 

2.51    0.113 

 

1 

1.53(0.90-2.59) 

Beginning of BF 

≤ 1 hr 

>1 hr 

 

258 

68 

 

79.1 

20.9 

 

76 

46 

 

62.3 

37.7 

13.7    0.001 

1 

2.44(1.50-3.98) ** 

The pacifier uses 

Yes 

No 

 

133 

193 

 

40.8 

59.2 

 

31 

91 

 

25.4 

74.6 

9.05     0.003 

0.49(0.31-0.78) * 

1 

Mother knowledge 

about breastfeeding 

importance 

Yes 

No 

 

 

256 

70 

 

 

78.5 

21.5 

 

 

81 

41 

 

 

66.4 

33.6 

 

 

1 

1.85(1.16-2.93) 

 x
2
: chi- square; CI: 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 

 

≤ 1 hr 

(N=326) 

>1 hr 

(N=122) 

 

x
2            

p-Value      

OR(95%CI) 
N % N % 

Current birth 

1
st
 

2
nd

 

3
rd

 

4
th

 or more 

 

87 

79 

63 

97 

 

26.7 

24.2 

19.3 

29.8 

 

36 

39 

22 

25 

 

29.5 

32.0 

18.0 

20.5 

5.14     0.161 

1.60(0.89-2.88) 

1.91(1.06-3.43) 

1.35(0.70-2.60) 

1 

Age of infant 

(month) 

≤8
th

 

9
th

 

≥10
th
 

 

 

6 

312 

8 

 

 

1.8 

95.7 

2.5 

 

 

11 

105 

6 

 

 

9 

86.1 

4.9 

14.6    < 0.001 

 

2.44(0.57-10.4) ** 

1 

0.44(0.15-1.32) 

Childbirth weight 

(Kg) 

≤ 2.5 

2.6-3 

3.1-3.5 

≥3.6 

 

80 

90 

106 

50 

 

24.5 

27.6 

32.5 

15.3 

 

26 

36 

47 

13 

 

21.3 

29.5 

38.5 

10.7 

2.82    0.419 

 

1.53(0.74-3.16) 

1.70(0.84-3.43) 

1 

1.25(0.58-2.65) 

Delivery type 

Caesarean section 

Normal 

 

80 

246 

 

24.5 

75.5 

 

52 

70 

 

42.6 

57.4 

13.9   < 0.001 

2.28(1.47-3.54) ** 

1 

Chronic disease(s) of   

mother 

Yes 

No 

 

 

13 

313 

 

 

4 

96 

 

 

11 

111 

 

 

9 

91 

4.42     0.035 

 

2.38(1.03-5.48) * 

1 

Mother smoking 

Yes 

No 

 

 

46 

280 

 

 

14.1 

85.9 

 

 

14 

108 

 

11.5 

88.5 

0.53     0.466 

0.78(0.41-1.49) 

1 

x
2
: chi- square; CI: confidence interval; OR: odds ratio; * Statistically 

significant at level P< 0.05; * * statistically significant at level P< 0.01 
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Table (5) Effect of Demographic characteristics associated with 

delaying the beginning   of   BF by >1 h among participants 

Characteristics 

≤ 1 hr 

(N=326) 

>1 hr 

(N=122) 
x

2     
p-Value    

   OR (95%CI) N % N % 

Age 

category(years) 

          ≤ 18 

         19-24 

         25-29 

         30-34 

         ≥ 35 

 

 

11 

67 

94 

72 

82 

 

 

3.4 

20.6 

28.8 

22.1 

25.2 

 

 

5 

21 

50 

25 

21 

 

 

4.1 

17.2 

41.0 

20.5 

17.2 

 

 

7.25      0.123 

1.77 (0.55-5.66) 

1.22 (0.61-2.42) 

2.07 (1.15-3.74) 

1.35 (0.70-2.62) 1 

Family size 

         ≤ 5  

         > 6  

 

 

231 

95 

 

 

70.9 

29.1 

 

 

99 

23 

 

 

81.1 

18.9 

 

4.84       0.058 

1.77(1.06-2.95) 1 

Mother's education 

  Illiterate 

  Read and Write 

Intermediate 

University degree 

 

 

1 

17 

153 

155 

 

 

0.3 

5.2 

46.9 

47.5 

 

 

0 

8 

51 

63 

 

 

0 

6.6 

41.8 

51.6 

 

 

1.48      0.687 

0 

1.15(0.47-2.81) 

0.82(0.53-1.26) 1 

Mother works 

       Yes 

        No 

 

92 

234 

 

28.2 

71.8 

 

43 

79 

 

35.2 

64.8 

 

2.08        0.149 

1.38(0.88-2.15) 1 

Income of family 

(JD) 

     < 200 

       200-500 

       500-800 

     >800 

 

 

20 

128 

107 

71 

 

 

 

6.1 

39.3 

32.8 

21.8 

 

 

 

2 

38 

56 

26 

 

 

 

1.6 

31.1 

45.9 

21.3 

 

 

 

9.41        0.062 

0.27(0.06-1.25) 

0.81(0.45-1.44) 

1.42(0.82-2.48) 1 

BMI category 

(Kg/m
2
) 

    Underweight 

    Normal 

    Overweight 

    Obese 

 

 

5 

125 

143 

53 

 

 

1.5 

38.3 

43.9 

16.3 

 

 

2 

60 

43 

17 

 

 

1.6 

49.2 

35.2 

13.9 

 

 

4.42       0.219 

0.83(0.15-4.42) 1 

0.62(0.39-0.99) 

0.66(0.35-1.25) 

 x
2
: 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 

 

 

 

14.4    < 0.001 

4.53(1.95-10.5) **1  

Mother 

smoking 

    Yes 

     No 

 

 

 

31 

303 

 

 

 

9.3 

90.7 

 

 

29 

85 

 

 

 

25.4 

74.6 

 

19.1     < 0.001     

3.33(1.90-5.84)** 1 

 x
2
: chi- square; CI: 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. 

Characteristics 

BF 

(N =334) 

Not BF 

(N=114) 
x

2           
p-Value      

OR(95%CI) 
N % N % 

Staying with mother 

(Rooming-in) 

In the same room 

Separate room 

 

 

287 

47 

 

 

85.9 

14.1 

 

 

86 

28 

 

 

75.4 

24.6 

 

 

6.70      0.010                           

1 1.98(1.17-3.36) * 

Beginning of BF 

         ≤ 1 hr 

         >1 hr 

 

258 

76 

 

77.2 

22.8 

 

68 

46 

 

59.6 

40.4 

 

13.2     <0.001 1 

2.29(1.46-3.61) **                

The pacifier uses 

          Yes 

           No 

 

99 

235 

 

29.6 

70.4 

 

65 

49 

 

57.0 

43.0 

 

27.4    <0.001                        

3.14(2.03-4.88) ** 1               

Mother knowledge 

about breastfeeding 

importance 

         Yes 

          No 

 

 

252 

82 

 

 

75.4 

24.6 

 

 

85 

29 

 

 

74.6 

25.4 

 

 

0.036     0.850 1 

1.04(0.64-1.71) 

 x
2
: chi- square; CI: 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 

(N =334) 

 Not BF 

(N =114) 
x

2            
p-Value      

OR(95%CI) 

N % N % 
 

Current birth 

   1
st
  

   2
nd

 

   3
rd

 

   4
th
 or more  

 

 

88 

87 

65 

94 

 

26.3 

26.0 

19.5 

28.1 

 

 

35 

31 

20 

28 

 

30.7 

27.2 

17.5 

24.6 

 

1.19      0.754 

1.33(0.751-2.37) 

1.19(0.664-2.15) 

1.03(0.536-1.98) 1 

Age of infant 

(month) 

     ≤8
th
  

     9
th
  

     ≥10
th
  

 

 

 

8 

316 

10 

 

 

 

2.4 

94.6 

3.0 

 

 

9 

10

14 

 

 

 

7.9 

88.6 

3.5 

 

 

7.17     0.028 

2.81(0.62-12.6) *1 

0.79 (0.24-2.60) 

Childbirth 

weight (Kg) 

    ≤ 2.5 

    2.6-3 

    3.1-3.5 

    ≥3.6 

 

 

77 

90 

118 

49 

 

 

 

23.1 

26.9 

35.3 

14.7 

 

 

 

29 

36 

35 

14 

 

 

 

25.4 

31.6 

30.7 

12.3 

 

 

 

1.73     0.630      

1.31(0.634-2.74) 

1.40(0.689-2.84) 1 

1.03(0.514-2.09)             

Delivery 

type 

Caesarean 

section  

Normal 

 

 

 

81 

253 

 

 

 

24.3 

75.7 

 

 

 

51 

63 

 

 

 

44.7 

55.3 

 

 

 

17.1    < 0.001 

2.52(1.61-3.95) ** 1 
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Income of family 

(JD) 

     < 200 

     200-500 

     500-800 

     >800 

 

 

17 

134 

114 

69 

 

 

5.1 

40.

1 

34.

1 

20.

7 

 

 

5 

32 

49 

28 

 

4.4 

28.1 

43.0 

24.6 

 

 

5.84      0.119 

0.725(0.244-2.15) 

0.588(0.328-1.05) 

1.05(0.610-1.84) 1 

BMI 

category(Kg/m
2
) 

    Underweight 

    Normal 

    Overweight 

    Obese 

 

5 

140 

141 

48 

 

 

1.5 

41.

9 

42.

2 

14.

4 

 

 

2 

45 

45 

22 

 

 

1.8 

39.5 

39.5 

19.3 

 

1.63      0.652 

1.24 (0.23- 6.63) 

 1 

 0.99 (0.61-1.59) 

1.42(0.77-2.61) 

 

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

among participants 

 

Characteristics 

 

     BF 

(N =334) 

  Not BF 

(N =114) 

x
2   

p-Value     

   OR(95%CI) 

N % N % 

Age category(years) 

≤ 18 

19-24 

25-29 

30-34 

≥ 35 

 

10 

66 

110 

71 

77 

 

3.0 

19.8 

32.9 

21.3 

23.1 

 

6 

22 

34 

26 

26 

 

5.3 

19.3 

29.8 

22.8 

22.8 

1.58         0.811 

1.777 (0.588-5.36) 

0.987 (0.512-1.90) 

0.915 (0.509-1.64) 

1.08 (0.576-2.04) 

1 

Family size 

         ≤ 5  

         > 6  

 

239 

95 

 

71.6 

28.4 

 

91 

23 

 

79.8 

20.2 

 

2.99        0.084 

1.573 (0.939-2.63)   1 

Mother's education  

      Illiterate  

      Read and Write  

      Intermediate  

     University degree 

 

1 

17 

157 

159 

 

0.3 

5.1 

47.0 

47.6 

 

0 

8 

47 

59 

 

0.0 

7.0 

41.2 

51.8 

 

1.83      0.608 

0.00(0.00) 

1.26 (0.520-3.09) 

0.807 (0.518-1.25) 1 

Mother works 

       Yes 

        No 

 

94 

240 

 

28.1 

71.9 

 

41 

73 

 

36.0 

64.0 

 

2.46     0.116 

1.43 (0.914-2.251)1 
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    Age of infant (month)              ≤8
th
  

                                                      9
th
  

                                                     ≥10
th
 

17 

417 

14 

3.8 

93.1 

3.1 

    Childbirth weight (Kg)              ≤ 2.5 

                                                       2.6-3 

                                                       3.1-3.5 

                                                       ≥3.6 

106 

126 

153 

63 

23.7 

28.1 

34.2 

14.1 

    Delivery type              Caesarean section  

                                                 Normal 

132 

316 

29.5 

70.5 

   Chronic disease(s) of mother                 Yes 

                                                                   No 

24 

424 

5.4 

94.6 

   Mother smoking                                      Yes 

                                                                    No 

60 

388 

13.4 

86.6 

- Breastfeeding practices and patterns:  

      Staying with mother (Rooming-in)           

       In the same room                                                                         

Separate room 

 

 

373 

75 

 

 

83.3 

16.7 

      Feeding type for infants                     

Breastfeeding only 

      Formula feeding only 

 

334 

114 

 

74.6 

25.4 

      Beginning of breastfeeding                 ≤ 1 hr 

                                                                  >1 hr 

326 

122 

72.8 

27.2 

  The pacifier uses                                       Yes 

                                                                     No 

164 

284 

36.6 

63.4 

Mother knowledge about breastfeeding 

importance                                               Yes 

                                                                   No                                                                                                                                                                                        

 

337 

111 

 

75.2 

24.8 

 JD: Jordanian dinar; BMI, body mass index 
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Table(1) The study characteristics of  

Jordanian mothers in the Aqaba city 

characteristics 
Total (N= 448) 

Frequency % 

- Demographic characteristics: Age category 
(years )                                              ≤ 18 

                                                           19-24 

                                                           25-29 

                                                           30-34 

                                                            ≥ 35 

 

16 

88 

144 

97 

103 

 

3.6 

19.6 

32.1 

21.7 

23.0 

      Family size                                  ≤ 5  

                                                           > 6 

330 

118 

73.7 

26.3 

- Mother's education            

Illiterate  

Read and Write  

Intermediate  

University degree 

 

1 

25 

204 

218 

 

0.2 

5.6 

45.5 

48.7 

- Mother works                                Yes 

                                                         No 

135 

313 

30.1 

69.9 

- Income of family ( JD)                  < 200 

                                                        200-500 

                                                        500-800 

                                                          >800 

22 

166 

163 

97 

4.9 

37.1 

36.4 

21.7 

 -     BMI category(Kg/m
2
)            Underweight 

                                                       Normal 

                                                       Overweight                   

                                                       Obese 

7 

185 

186 

70 

1.6 

41.3 

41.5 

15.6 

- Reproductive health characteristics of 

mothers and infants: 

     Current birth                          1
st
  

                                                    2
nd

 

                                                    3
rd

 

                                                    4
th
 or more  

 

 

 

 

 

123 

118 

85 

122 

 

 

27.5 

26.3 

19.0 

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 Aqaba 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 

BFHI’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 Aqaba 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; McInnes 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% (El 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 Aqaba 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% CI: 0.62-12.6) for infant age ≤8
th

 , 2.52(95% 

CI: 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 (χ 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 Aqaba 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 Aqaba 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 Aqaba 

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 (WHO) 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 Aqaba city, Jordan. Determinants associated with not BF 

included the infant age ≤8
th

(OR:2.81;95% CI: 0.62-12.6),caesarean 

section ( OR:2.52;95% CI: 1.61-3.95),mother smoking (OR:3.33;95% 

CI: 1.90-5.84),placement of the baby in a separate room (OR:1.98; 95% 

CI: 1.17-3.36), delaying BF by >1 h (OR:2.29; 95% CI: 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% CI: 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. 

Keywords: Breastfeeding,delaying the EIBF,formula feeding, Jordan 
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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.  

 

 

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 Mafraq. A commercial version of the system would 

be produced for different applications. 

 

 

 

 

 

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

observation period 

Date Climate Sunset to sunrise Hours 
Quantity of distilled 

water 

3/June Sunny 05:29 to 19:36 14.07 ~52 L/day 

4/June Sunny 05:29 to 19:37 14.08 ~51 L/day 

5/June cloudy 05:29 to 19:37 14.08 ~32 L/day 

6/June Sunny 05:29 to 19:38 14.09 ~54 L/day 
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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 

temperature sensors 3 (TS3). 

 

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 
o
C. Therefore, the recorded 

temperatures range is between ~90- 130 
o
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.  

 

 

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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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 

 

 
        

(c)   

 

 

 

        

(d)  

 

Figure (5) The global irradiance measured at the location of the 

experiment, Latitude of ~32.343º N, and Longitude of ~36.208º E. (a)  

3
rd

 of June/2019, (b) 4
th

 of June/2029, (c) 5
th

 of June/2019, and (d) 6
th

 

of June/2019. 
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(a) 

 

  

 

 (b) 
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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
o
 which is 

~12 C
o
 above the supply water temperature, (the measured ambient 

temperature is 28 C
o
). 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
o
.   

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
o
 with 

azimuth angle to true south.  

 

Figure (4) The average yearly efficiency of the evacuated tube collected 

as a function of tilt angle calculated at Mafraq location: Latitude of 

~32.343º N, and Longitude of ~36.208º 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 the reason for increasing the amount of produced 

distilled water.  

  
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 

Mafraq city which is located 80 km to the north from the capital Amman.  

Mafraq located at the latitude of ~32.3429
o
 North, the longitude of ~36.208

o
 

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. 

 

 

       

 

(a) 

 

(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 3 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
3
/ 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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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 

quantities 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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