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Title:  Minimizing Blood Culture False Positive Rate by Educational Intervention 
on Proper Collection Techniques at Caritas Baby Hospital 
 
Prepared by: Suhair Qumsiyeh 
 
Supervisor: Dr. Sumaya Sayej 
 
Abstract  
 
 
Hospitals have a problem that is the rate with which bacteria external to the patient 
contaminate blood cultures (BCs). If specimen collectors use poor collection technique, 
they can introduce organisms into BC bottles that mislead physicians into thinking that 
patients have bacteremias. The results can add more cost for treatment, lead to 
unnecessary antibiotic therapy, prolonged hospital stay, and monitor the patients with 
more tests. Thus the practice of aseptic technique in the collection should be emphasized. 
The goal of this study was to determine the effectiveness of the education intervention 
program on the proper procedure of blood collection in minimizing false positive (F+) 
rates of BC samples collected by nurses ward 'A' at Caritas Baby Hospital (CBH). 
 

The aim of the study was to determine the effect of the educational intervention on 
nurses' ward 'A' knowledge, attitudes, and practices (KAP).  
And To determine the effect of the educational intervention in minimizing and making 
the move towards zero BC F+ rates for the intervention ward. 
 
 
A hospital based quasi-experimental study with intervention and control group modalities 
was carried out in two pediatric wards at CBH in southern West Bank-Palestine. 
The study targeted two populations, nurses working in the pediatric wards and BC sets.  
A 51-items questionnaire developed by the researcher was given to 41 participants nurses 
in ward 'A' as intervention group and ward 'B' as control group before (pretest) and one 
month after (posttest) the educational intervention. The questionnaire included items 
related to updated BC practices and procedures, was pre-tested for validity and reliability 
in addition to pilot testing prior to data collection.  
A total of 1117 BC samples were obtained from patients admitted at ward 'A and B' from 
May till July 2009, three months pre-intervention, and from September-October till 
November-December 2009, three months post-intervention. The BC F+ rates for the 
intervention and control wards were compared between the two periods. 
 
The findings showed that the majority of the participants were PN (83%) with long 
experience and assessment for the intervention nurses revealed lack of knowledge and 
poor practices regarding BC collection technique. The findings of the study illustrated 
that the mean grades in the pretest for nurses' ward 'A' and 'B' was similar, and there was 
no significant difference between the two mean grades (p= 0.51). Thus the need for 
educational intervention emerged. 
Comparing the posttest mean grades for the intervention (92.8) and the control nurses 
(50.3), the findings illustrated that there was significant difference between the two 
groups (p=0).  
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Pre-test and post-test grades for the control group were the same, while for the 
intervention group showed significant difference (p=0) with mean grades of 48.4 VS 92.8 
respectively indicating that their knowledge and practice improved post-intervention. 
The clinical findings of this study indicated changes in nurses ward 'A' intended 
behaviors on-the-job concerning BC collection technique that been noted by the 
observation.  
 
The BC findings revealed that the intervention ward 'A' had a baseline average F+ rate of 
(1.9%) and the control ward 'B' had a rate of (3%) from a total of 555 BC specimens 
collected pre-intervention. There were no significant differences in F+ rate for both wards 
from the baseline data (p= 0.37).  
 
The average F+ rate decreased from 1.9% pre-intervention to 0.3% post-intervention for 
the intervention ward and from 3% to 1.5% for the control ward. Although there were no 
significant differences between the two wards post-intervention (p= 0.07) from 562 BCs 
drawn, however; a significant reduction in the BC F+ rate (p=0.04) was achieved in the 
intervention ward using new protocol for BC procedure. This indicates the effectiveness 
of the educational intervention program. 
 
The recommendations for the Ministry of Health, to adopt polices to ensure Laboratory 
Information System to calculate the BC F+ rates are initiated in each laboratory of the 
different health settings to keep track on the contamination rates.  
For the nursing academic institutions, to add the BC collection technique in the 
curriculum, and to emphasize on training in the clinical field as well as teaching the 
theoretical context of the process. 
For the managers of the hospitals in general and CBH in specific, to consider the 
utilization of standard protocol for drawing BCs including use of proven disinfectants as 
skin prep. Adopt variety of strategies as continuously educating staff members on the 
correct procedure and provision of appropriate resources.  
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تقليѧل نѧسبة الاحتمѧال الايجѧابي الخѧاطئ لزراعѧة الѧدم عبѧر التѧدخل فѧي التعلѧيم حѧسب مجموعѧة تقنيѧات                             :العنوان
  .مناسبة في مستشفى الكريتاس للأطفال

  سهير قمصية: اعداد
  ايجصال الدآتورة سمّية :المشرفة

  
  ملخص الدراسة

  
  

تخدم جѧامع   اذا اسѧ  فѧ . ية التي تفѧسد زراعѧة الѧدم       خارجل البكتيريا ا   تواجد وهي نسبة , تتعرض المستشفيات الى مشكلة   
 فستدخل الكائنات الحية في زجاجات زراعة الدم والتي تضلل الأطباء الى الاعتقѧاد            غير صحيحة العينة تقنية جمع    

والتѧي تѧؤدي الѧى      ,  النتيجة المزيد من تكاليف العلاج      هذه ويمكن أن تضيف  . بأن ذلك المريض لديه بكتيريا في الدم      
لتالي يجب  وبا . بفحوصات أآثر  متابعتهلمضاد الحيوي الغير الضروريّ واطالة مدة بقائه في المستشفى و         العلاج با 

  .   الدمعجم التعقيم في عملية ة تقنييتم الترآيز علىأن 
  

  مѧن الطفѧل المѧريض      جمع الدم عملية   للاجراءات المناسبة في     وتدريبي يتحديد تأثير برنامج تعليم   ل الدراسة   تهدف
فѧѧي مستѧѧشفى ) أ(عѧѧة الѧѧدم التѧѧي جمعتهѧѧا ممرضѧѧات قѧѧسم  نѧѧسبة الاحتمѧѧال الايجѧѧابي الخѧѧاطئ فѧѧي عينѧѧات زرا لتقليѧѧل 

  . الكريتاس للأطفال
  

  .)أ(لممرضات قسم   في التعليم على المعرفة والسلوك و الممارسةلتأثير التدختحديد  •
لخاطئ لزراعة الدم باتجاه تحديد تأثير التدخل في التعليم في تقليل وتحريك نسبة الاحتمال الايجابي ا •

 . معدل الصفر
 

 
 نماذج مجموعة التدخل والتحكم التѧي تѧم تنفيѧذها    على الكريتاس للأطفال تستند الدراسة شبه التجريبية في مستشفى   

  . زراعѧة الѧدم    وعينѧات ) أ و ب  (ضات قѧسم الأطفѧال      راستهدفت الدراسة مم  .  مستشفىال  هذا لأطفال في لفي قسمين   
) أ( فѧي قѧسم    يعملѧن ممرضѧة ٤١ بئتѧه  فقѧرة حيѧث شѧارآت فѧي تع    ۵ والمكѧون مѧن ا  ذج استطلاعنمو طورت الباحثة

أي الفحѧص   شѧهر الاولѧى  : وتمѧت تعبئѧة النمѧوذج علѧى مѧرحلتين     . تحكѧم ة آمجموع) ب( قسم فيآمجموعة تدخل و 
 قѧرات لهѧا علاقѧة   فوتضمن الاستطلاع .  ) التدخلبعد الاختبار البعدي، أي ما    ( التدخل في التعليم      بعد وشهرالقبلي  

 تهѧا   تجريبالاضѧافة الѧى    ،المصداقية والمعوليةاختبارها لتحديد  وقد تم ، زراعة الدمعيناتمحدثة لجمع  اجراءات  ب
  .قبل جمع المعلومات

 
مѧن  ) أ و ب  (ي  تѧم ادخѧالهم الѧى قѧسم       الѧذين   مرضѧى   الزراعѧة الѧدم مѧن       ل نة عي ١١١٧ على ما مجموعه     تم الحصول 

  أي,٢٠٠٩ آѧانون أول  -تѧشرين أول الѧى تѧشرين ثѧاني    -أيلولمن و,شهور قبل التدخل ٣ أي ,٢٠٠٩أيار الى تموز
 .ترتينفخل والتحكم بين المعدل الايجابي الخاطئ لزراعة الدم لأقسام التدوفقد تم مقارنة ال. شهور بعد التدخل٣
  
  
خبѧѧرات  وذات )(PN العملييѧѧات الممرضѧѧاتهѧѧم مѧѧن  % 83بالدراسѧѧة  أغلѧѧب المѧѧشارآين  آѧѧشفت النتѧѧائج بѧѧـأن  و 

  .صحيحة لجمع عينات زراعة الدمالممارسة  والالمعرفةهم نقصي ممرضات التدخل وأن.طويلة
  

  ولا يوجѧد دلالѧة احѧصائية        آانѧت متѧشابهة   ) أ و ب   (نيقѧسم ال في   لممرضات ا علاماتتوسط  أن م  ب  الدراسة أظهرت
  . ثقت الحاجة الى التدخل في التعليموبالتالي انب .تدريبيالو يتعليمالبرنامج اعطاء ال قبل )P=۵١,٠(هما بين
  : لقد تمت مقارنات عدة بعد التدخل وقد آانت النتائج التاليةو

ممرضѧات الѧتحكم    وبقيѧت علامѧات      ) ٨,٩٢(  الѧى  لممرضѧات التѧدخل    معѧدل العلامѧات   لقد ارتفعت نѧسبة      •
  . )٠(P=  وهوالمتوسطان بين ا واضح، وهذا الفارق آان)۵٠,٣(

  
ولكѧن أظهѧرت مجموعѧة التѧدخل فѧرق          , مѧا بعѧده لمجموعѧة الѧتحكم  متѧساوية          خل و دآانت نتائج ما قبل الت     •

 تحѧسنت  تهمممارسѧ و والتѧي بينѧت ان معѧرفتهم    ٨,٩٢  مقابѧل ٤,٤٨مѧع متوسѧط الѧدرجات   ) ٠=P(واضح 
  .بعد التدخل
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لعمѧل   لهذه الدراسة تغيرواضѧح فѧي الѧسلوك فيمѧا يتعلѧق بتقنيѧات تجميѧع زراعѧة الѧدم علѧى ا                       العمليةأظهرت النتائج   
  .راقبةتابعة والمالذي لوحظ من قبل الم

  
  : أما بالنسبة للمقارنة بين عينات الدم لنسبة احتمال الايجابية الخاطئة وقد آانت النتائج التالية

%) ٩,١(الخاطئѧة   لديه معدل خط اسѧاس متوسѧط الايجابيѧة          ) أ(آشفت نتائج زراعة الدم بأن قسم التدخل         •
ولѧم يكѧن هنالѧك اي تغييѧر         . عينѧة تجميѧع زراعѧة الѧدم  قبѧل التѧدخل            ۵۵۵مѧن مجمѧوع     ) ب(و قسم التحكم    

  )٣,٠(P= حوظ من البيانات الاساسية مل
  

بعد التѧدخل لقѧسم التѧدخل و        % ٣,٠قبل التدخل الى    % ٩,١انخفضت نسبة متوسط الايجابية الخاطئة من        •
مين قبѧل التѧدخل   رق واضѧح بѧين القѧس   بالرغم مѧن انѧه لѧم يكѧن هنالѧك فѧ         . لقسم التحكم % ۵,١الى  % ٣من  

=P) دل    , عينة زراعة دم مسحوبة  ۵۶٢          من ) ٠٧,٠ѧي معѧح فѧبينما حققت النتائج تخفيض واض
. فѧي قѧسم التѧدخل باسѧتخدام نظѧام جديѧد لتجميѧع زراعѧة الѧدم                 ) ٠٤,٠=P(الايجابية الخاطئة لزراعة الѧدم      

 .وهذا يوضح مدى تأثير برنامج التدخل في التعليم
  
 

وزارة الصحة سياسات لضمان مختبر نظام المعلومات لحساب معدل الايجابية الخاطئة            بنىأن تت توصي الدراسة ب  
  . في آل مختبر في مختلف الاماآن الصحيّة لتتبع مسار معدلات التلوثبدأعلى ان تلزراعة الدم 

  
جمѧع  فѧي   لتدريبيةها التعليمية وامناهجالى  الاآاديمية أن تضيف تقنيات جمع زراعة الدم        التمريض مؤسساتعلى  

  عينات زراعة الدم 
  

نظѧام موحѧد     النظѧر فѧي اسѧتخدام     ،  لمدراء المستشفيات بصفة عامة وبصفة خاصة في مستѧشفى الكريتѧاس للأطفѧال            
  .لسحب عينات الدم بما في ذلك استخدام المطهرات

  
 علѧى جمѧع عينѧات        بѧالاجراء الѧصحيح     المعنيѧين   المѧوظفين  وتѧدريب علѧيم   اعتماد مجموعة من الاستراتيجيات مثل ت     

  .ةح لهم لجمعها بالطريقة الصحيزراعة الدم وتوفير الموارد المناسبة
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



viii 
 

Table of Contents 

 

Content                                                                                                                     Page 

 

Dictation                  i 
Declaration                 ii 
Acknowledgment                 iii 
Abstract (English)                                                                                                iv 
Abstract (Arabic)                vi 
List of abbreviations                x 
List of tables                 xi 
List of figures                 xii 
List of annexes                xiii 
 

Chapter 1                   Introduction 

 

1.1 Introduction…………………………………………………………………..       1 
1.2 Problem statement……………………………………………………………        3 
1.3 Significance of the study………………………………………………………      4 
1.4 Purpose of the study………………………………………………………….        5 
1.5 Research questions……………………………………………………………        6 
1.6 Hypotheses……………………………………………………………………        6 
1.7 Feasibility of the study…………………………………………………………      7 
1.8 Background of the study……………………………………………………….      8 
1.8.1 Background of study settings…………………………………………………     10 
1.8.2 Short portray about CBH…………………………………………………….       10 
1.8.3 Building and infrastructure…………………………………………………….     12 

 
Chapter II                 Review of Literature 

 

2.1 Definitions……………………………………………………………………..      14 
2.2 Clinical importance of blood cultures…………………………………………...    16 
2.3 Indications for blood cultures…………………………………………………..     16 
2.4 BC specimen collection and transport…………………………………………..    17 
2.4.1 Timing of blood cultures…...………………………………………………….    17 
2.4.2 Number of blood cultures…………………………………………………….     18 
2.4.3 Volume of blood for culture………………………………………………….     19 
2.4.4 Blood culture collection and transport………………………………………..     19 
2.4.5 Blood culture specimen criteria……………………………………………         21 
2.5 Blood culture methods………………………………………………………..        21 
2.6 Contamination………………………………………………………………..        21 
2.7 Factors that have a critical bearing on drawing a blood-specimen……………..    22 
2.8 Protective measures and quality assurance……………………………………      29 
2.9 Health education…………………………………………………………….         33 
 



ix 
 

Chapter III               Theoretical framework 

 
3.1 Integrating intervention theory………………………………………………        37 
3.2 A heuristic framework……………………………………………………..           39 
3.3 Stages in program development and implementation………………………..        41 
3.4 Theoretical approach in the development of educational intervention………..      42 
3.5 Operational definitions of the research variables…………………………….        46 
 

Chapter IV                 Methodology 

 

4.1 Study design………………………………………………………………          48 
4.2 Study setting………………………………………………………………          49 
4.3 Study population………………………………………………………….           50 
4.4 Study period………………………………………………………………           50 
4.5 Eligibility criteria…………………………………………………………...         51 
4.6 Sampling method and approach……………………………………………         51 
4.7 Sample size………………………………………………………………..           52 
4.8 Data collection…………………………………………………………….           52 
4.8.1 The Pre-intervention data collection………………………………………        52 
 4.8.2 The post-intervention data collection……………………………………..        53 

   4.9 Research instrument……………………………………………………….           54 
4.10 Reliability and validity of the study instrument……………………………..     56 
4.11 Ethical matters and procedures……………………………………………         57 
4.12 Statistical analysis…………………………………………………………         58 
4.13 Response rate……………………………………………………………            58 
4.14 Limitations of the study…………………………………………………..          59 
 
 
Chapter V                  Findings 

 

5.1 Description of the sociodemographic data……………………………………..     63 
5.1.1 Description of the intervention group………………………………………...     64 
5.1.2 Description of the control group……………………………………………..     65 
5.1.3 Comparison between characteristics of the control and intervention group         66   
5.2 The pre-test data analysis of the questionnaires………………………………...    67 
5.2.1 Comparing pre-tests for the intervention and control groups………………….   67 
5.2.2 Findings of the pre-test for the intervention group…………………………….   68 
5.3 Pre-intervention data analysis of the BC F+ rates……........................................    77 
5.4 The education intervention program…………………………………………...      79 
5.5 Post-intervention data analysis of the questionnaires…………………………...     83 
5.5.1 Post-test data analysis for the intervention group…………………………….     83 
5.5.2 Post-test data analysis for the control group…………………………………      86 
5.5.3 Comparing the post-tests for the intervention and control groups…………….    88 
5.6 Post-intervention data analysis of the BC F+ rates…………………………….      90 
5.6.1 BC F+ rates pre- and post-intervention for the intervention ward 'A'………...    91 
5.6.2 BC F+ rates pre- and post-intervention for the control ward 'B'……………..     93 
5.6.3 BC F+ rates post-intervention for the intervention and control wards………...   93 



x 
 

5.6.4 BC F+ rates for inpatients at CBH during the year 2009…………………….      95 
 
 
Chapter VI                 Discussion and Policy Implications 

 

6.1 The study population………………………………………………………...      98 
6.2 Pre-intervention data………………………………………………………...      99 
6.2.1 Pre-tests for the intervention VS control groups……………………………    99 
6.2.2 Pre-test for the intervention group………………………………………….    100 
6.2.3 Pre-intervention BC F+ rates………………………………………………     103 
6.3 Intervention period…………………………………………………………..     103 
6.4 Post-intervention data………………………………………………………..     104 
6.4.1 Comparing pre- with post-tests for the intervention group………………….. 104 
6.4.2 Comparing pre- with post-tests for the control group……………………….  105 
6.4.3 Comparing the post-tests for the intervention and control groups…………... 105 
6.4.4 Post-intervention data of the BC F+ rates………………………................    106 
 
 
Chapter VII               Conclusions and Recommendations 

    
   Conclusions……………………………………………………………………...     109 

Recommendations……………………………………………………………….     111 
 

Chapter VIII              References ……………………………………………..     114 

 

Annexes ………………………………………………………………………..     118 

 

 

 

 

 

 

 

 

 

 

 

 



xi 
 

List of Abbreviations 
 

BC                                  Blood culture  
BCC                               Blood Culture Contamination  
BCT                                Blood Culture Team 
CBH                               Caritas baby hospital  
CE                                  Continuous Education  
CLSI                              Clinical and Laboratory Standards Institute 
Dr                                   Doctor 
ET-CH                           Ethanol-Chlorhexidine  
F+                                  False positive 
KAP                               Knowledge, Attitude, and Practice  
MOH                             Ministry Of Health 
NGOs                            Non Governmental Organizations 
P/N                                Practical Nurse 
QA                                Quality Assurance 
RN                                Registered Nurse 
SPS                               Sodium polyanetholsulfonate 
SUHT                            Southampton University Hospitals NHS Trust  
SUMC                           Soroka University Medical Center  
VS                                 Versus 
WB                                West Bank  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 
 

List of Tables 
 

  Table                                                                                                                       Page 

 

Table 5.1:    Summary of the demographic characteristics of the participants………     63 
Table 5.1.3:  Comparison of the demographic characteristics of the participants……      66 
Table 5.2:    The mean grades for the intervention (ward A) and control group 
                    (ward B) at pre-test…………………………………………………           67 
Table 5.3:    Ward 'A' participants responses to question 1, 2 reflecting their  
                     knowledge toward BC……………………………………………..           69 
Table 5.4:    Ward 'A' participants responses to question 3, 12, and 13 reflecting 
                     their knowledge toward false positive rate and contamination………..      70 
Table 5.5:    Ward 'A' participants responses to question 5, 6, and 9 reflecting their 
                     knowledge toward the importance of practicing aseptic technique,  
                     disinfectants used, and the most important factor in collecting  
                     uncontaminated BC…………………………………………………          72 
Table 5.6:   Ward 'A' participants responses to questions 4, 7, and 8 reflecting their  
                    practice toward preparing: materials for BC procedure, venipuncture  
                    site, and choosing collection site………………………………………       73 
Table 5.7:   Ward 'A' participants responses to questions 10, 11, and 14 reflecting  
                    their practice concerning BC collection……………………………….       75 
Table 5.8:    Comparison of BC results between ward A and B prior to intervention...  78       
Table 5.9:    BC F+ rates for ward A and B………………………………………..       79 
Table 5.10:  Comparison between the mean grades at pre- and post-test for 
                     ward 'A'…………………………………………………………….           84 
Table 5.11:  Comparison between the total mean grades at pre and post-test for 
                     ward  'A'……………………………………………………………           85 
Table 5.12:  Comparison between the mean grades at pre and post-test for ward B...   87 
Table 5.13:  Comparison between the total mean grades of the control group pre  
                     and post-test………………………………………………………...          88  
Table 5.14:  Comparison between posttest mean grades for the control and 
                     intervention group (ward A and B)…………………………………...      89    
Table 5.15:  Post-intervention BC results in ward A and ward B…………………..    90 
Table 5.16:  Comparing BC F+ average rates for the intervention ward pre and  
                     post-intervention…………………………………………………….         92 
Table 5.17:  BC F+ average rates for ward 'A' and 'B' post-intervention…………..     94 
 

 

 

 

 

 

 

 


