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“Evidence-based practice is an approach that enables clinicians to provide the highest quality of care in meeting the multifaceted needs of their patients and families.  When healthcare providers know how to find, critically appraise, and use the best evidence, and when patients’ are confident that their healthcare providers are using evidence-based care, optimal outcomes are achieved for all.”


The “Evidence Based Practice” project is a module within the course 
  NURS 4134:  Leadership in Nursing Practice, requiring students to investigate a clinical question obtained from area health care institutions, and present their findings as a formal presentation and as a poster presentation.  In the process, students focus on developing skills in questioning current nursing or medical practice, finding evidence, appraising the quality of evidence, and developing strategies for applying evidence in the practice setting. 


“The time has come for us to function as real professionals, which means basing our practice on empirical work, not tradition, directives from others or idiosyncratic preferences.”



                                                          









(Anderson, 1998)
	The University of Oklahoma College of Nursing – Tulsa gratefully acknowledges the support of St. Francis Hospital and St. Francis Health System for the Accelerated BSN program, for providing clinical sites for the students during their “journey.” 
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ABSTRACTS
EBP Group # 1

Clinical Question: In adult patients following cardiac arrest, is the use of a mechanical chest compression device more effective at maintaining perfusion and returning spontaneous circulation than manual compressions?
Student Presenters:  Rochelle Brown, Amy Cohlmia, Brice Harader-Pate, Jeremy Luu

Faculty Consultant:   Allen Nottingham, RN, MS
Background: According the American Heart Association more than 450,000 people die from sudden cardiac arrest each year. Methods: A literature review was conducted using Cochrane Database of Systematic Reviews, CINAHL, Medline, and Ovid. Key terms included: “mechanical chest compression device”, manual chest compressions”, “perfusion”, and “spontaneous circulation”.  Results: The review of the literature shows that there is insufficient evidence showing benefit or injury during cardiac arrest. Conclusion: In adult patients following cardiac arrest, there is insufficient evidence that mechanical chest compressions are more effective in perfusion than manual chest compressions.  The use of a mechanical chest compression device is recommended during percutaneous coronary intervention and coronary angiography procedures.  

EBP Group #2  
Clinical Question: Which is more effective for controlling pain during peripheral IV cannulation in pediatric patients aged 7-18 years:  J-Tip® (buffered lidocaine injected with air) or EMLA® (lidocaine/prilocaine cream application)?
Student Presenters:  Stephen Hughes, Kristen Warren, Devin Wisely and Ashley Vassilakos

Faculty Consultant:  Allen Nottingham, MS, RN

This presentation investigates the effective pain control interventions for IV cannulation in the pediatric population. This investigation involves a comparison of J-Tip® to EMLA® cream application in the reduction of pain, through the use of a visual analog scale (VAS), in patients 7-18 years of age.  Other factors including time, cost, implications, and ease of cannulation are discussed in our presentation.  Pharmacologic interventions are compared, and recommendations for effective treatment interventions are given based on the review of literature.  Through our review of literature, it is our recommendation that J-Tip® be used as an intervention to control pain in IV cannulation of pediatric patients based on the significant reduction in VAS rating (self-reported in randomized clinical trials, J-Tip® = 2.05, EMLA® = 0.02) (Pershad, Steinberg, & Waters, 2008).  Time and cost savings associated with administration of the 
anesthesia in the acute care setting were also significantly higher with the use of the J-Tip® (by unit, but also by figuring overhead costs associated with the EMLA® 60-90 minute application time) (Jimenez, Bradford, Seidel, Sousa, et.al, 2006).   

EBP Group #3

Clinical Question:  Does implementing prophylactic measures for hospitalized adult populations at high–risk for Clostridium difficile (C. diff) infection improve outcomes versus not implementing prophylactic measures?

Student Presenters: Justin Henson, Mathew Molton, Emily Shearer, and Taylor Troup

Faculty Consultant: Donna Fesler, MSN, RN, CPAN
Background: As much as 20 percent of hospitalized patients on antibiotics become infected with C. diff, making it one of the leading agents associated with nosocomial infection. Longer hospital stays translating into increased health care costs are associated with C. diff infections, which according to some estimates could be as high as $3.2 billion dollars annually.

Methods:  Initially, interviews were sought from major health care institutions such as the Mayo Clinic, Mount Sinai Medical Center, Scott & White, and Duke Medical Center. However, these attempts were unsuccessful in obtaining an interview or information indicating a specific protocol in place to prevent C. diff infection or to limit the spread before a definitive diagnosis was made. This led us to conduct a literature review utilizing an assortment of databases, including PubMed, CINAHL, Medline, and Cochrane using key search terms such as “Clostridium difficile infection”, “prophylaxis”, “prevention”, and “risk factor”.  

Results:  The review of the literature produced varying definitions for risk factors associated with C. diff, as well as several agreed-upon prophylactic treatments for C. diff infections. However, there was no literature found that screened patients who might be high-risk for developing a C. diff infection. Likewise, there was no research that noted the use of high-risk status and a protocol for either prophylaxis or prevention of the transmission of C. diff infections before the infection could be definitively confirmed. 

Conclusion:  Sufficient evidence was found related to prophylaxis and risk factors to develop a screening tool and an interdisciplinary protocol that could be used to identify patients at risk for C. diff infections.  Our protocol would apply a tiered approach involving prophylactic measures including the use of probiotics to prevent and control the infection and isolation of the patient to prevent the spread of C. diff before a definitive diagnosis is confirmed. 

EBP Group #4

Clinical Question:  Does home laundering of soiled surgical attire worn by personnel in perioperative units show an increase in pathogen presence when compared to commercially laundered attire?

Student Presenters: Emily McPeters, Shane Nitzel, Christina Rivera, Heather Wilkinson 

Faculty Consultant: Jackie Lamb, MS, RN
Background: Healthcare associated infections (HCAI) create significant burdens for hospital patients and staff.  Hospital attire has been shown to become progressively saturated with microbes throughout the workday.  Currently, the Association of periOperative Registered Nurses (AORN) suggests that soiled surgical attire be laundered in a commercial laundry setting.  Method: A review of literature was conducted using OVID and CINAHL.  Randomized control trials, quasi-experimental trials, various studies, and systematic reviews were used to compare items laundered under AORN approved methods with items laundered using residential techniques.  Results: The literature reviewed fails to substantiate AORN recommendations and suggests that home laundering processes produce comparable results to commercial laundering practices in terms of reduction of pathogens on scrubs.  Furthermore, there have been no confirmed cases of home laundered surgical attire causing healthcare-associated infections.  Conclusion: More research is needed, but the current body of evidence suggests that laundering of scrubs at home is a feasible means to remove pathogens from the attire and, potentially, reducing hospital costs.
EBP Group #5 

Clinical Question:   In women with term pregnancies, does nursing assessment and judgment impact the maternal and fetal outcome when using a cervical ripener versus the use of a labor inducer? 

Student Presenters:   Staci Dickerson, Debbie Brown, Lauren Gillette, Michele Baker

Faculty Consultant:   Emma Kientz, MS, RN, CNS, CNE
Background:  Since 1989, the rate of induction has increased by 125% and the rate of labor augmentation has increased by 64%.  This rapid increase raises the question of the nurse’s role in assessment and safe practice when administering cervical ripeners and labor inducers.  While misoprostol was originally used in treatment of GERD since the 1990’s, physicians have been utilizing misoprostol off label for cervical ripening.  This off-label use, which is controversial within the medical community, has been associated with many side effects, including uterine hyperstimulation/tachysystole.  Pitocin, an FDA approved method for labor induction and augmentation, has been in use since 1953.  Nurses caring for patients undergoing cervical ripening or labor induction need to be aware of the appropriate assessment needs for each pharmacological method used.  Along with assessment skills, nurses also need to ensure that patient education on the effects of induction on maternal and fetal wellbeing in being implemented.  









              Methods: A literature review was conducted using Cochrane Database of Systematic Reviews, CINAHL, Medline, EBSCO, and AWHONN resources.  Key terms included: nursing assessment, misoprostol, labor induction, cervix, labor augmentation, oxytocin, hyperstimulation, tachysystole, prostaglandin E1.  


  Results: The review of the literature shows that patients are not adequately educated as to the options and associated risks for cervical ripening and labor induction.  No consensus as to an appropriate assessment during administration of misoprostol was found.   







          Conclusion:  A more thorough patient and nurse education is recommended when administering medications for cervical ripening and labor induction.  Nursing assessment and judgment is a very important factor in assuring positive maternal and fetal outcomes.  Further studies on the safety of misoprostol should also be conducted as well as the development and implementation of new protocols for each specific drug used in labor induction and cervical ripening.

EBP Group # 6
Clinical Question: Do CHF patients 50 years and older who receive telemonitoring versus those who do not receive telemonitoring experience a decrease in hospital readmission rates? 
Student Presenters:  Lindsey Alig, Leticia Enriquez-Rojas, Bethany Krottinger, and Rachel Page

Faculty Consultant:  Shelly Wells, PhD, MBA, A-CNS, BC; Assistant Dean of Nursing - Tulsa Campus
Background:  Congestive Heart failure (CHF) is a complex and chronic illness seen in close to 5.8 million people in the United States.  An average of 670,000 new cases of CHF are diagnosed each year in the U.S.  Internationally, CHF exerts an even greater burden due to high utilization of human resources alongside lengthy readmission to hospitals.  In today’s technology, the use of telemonitoring to manage patients with CHF has emerged as a possible cost-effective approach to reduce hospital readmission rates. Methods:  A literature review was conducted using The Cochrane Database of Systematic Reviews, CINAHL, and Medline.  Key terms included: “telehealth”, “CHF”, “heart failure”, “telemedicine”, “telemonitoring”, and “adults with heart failure”.   Results:  A significant number of studies from the literature review report that telemonitoring appears to reduce CHF-related hospitalizations with an additional review suggesting telmonitoring to be a cost-effective intervention for CHF.  Conclusion:  CHF patients 50 years and older who receive telemonitoring experience a decrease in hospital readmission rates compared to those who do not receive telemonitoring.  Therefore, it is recommended that healthcare organizations consider design of pilot programs to further study the use of telemonitoring for patients with CHF and effects on hospital readmission rates.

EBP Group #7
Clinical Question:   In the neonate population (0-28 days) undergoing painful procedures, is oral sucrose effective at reducing pain compared to placebo treatment?
Student Presenters:  Erin Holder, Ali Sloan, Casey Goodwin, and Libby Francis

Faculty Consultant:  Janet Stewart, BSN, RN, Graduate Teaching Assistant
Background: Neonatal pain has historically been underestimated and undertreated. Due to the difficulty of quantifying pain in infants, neonatal nurses have an obligation to recognize and reduce the pain of procedures. Untreated procedural pain poses immediate problems and risks but can also result in emotional and behavioral consequences that can last into adulthood.  The use of oral sucrose for analgesia in neonates undergoing painful procedures is an intervention gaining popularity in many Neonatal Intensive Care Units (NICU)










 Methods: A literature review was conducted using Cochrane Database of Systematic Reviews, CINAHL, and Ovid.  Key terms included: “oral sucrose”, “neonatal pain management”, “sweeties”, “sucrose analgesia”, and “neonatal procedural pain”. 






  Results: The review of the literature determined oral sucrose as an effective method for pain reduction during minor painful procedures in neonates Conclusion: Guidelines and protocols regarding oral sucrose as an analgesic should be established and enforced in neonatal intensive care units. 

Group # 1:   Rochelle Brown, Amy Cohlmia, Brice Harader-Pate, Jeremy Luu
Clinical Question: In adult patients following cardiac arrest, are mechanical chest compressions more effective at maintaining perfusion and returning spontaneous circulation than manual compressions?
	Citation

(in APA format)
	Population Studied

(Who was studied? How many were in  the study)
	Results of Study

(What were the variables? What did the researchers find?)
	Threats to Validity of Study

(Where there significant problems with the study?  Where there reasons to doubt findings?)
	Implications of Study

(How can results help in caring for patients? Is more research required before we can draw conclusions?)

	Brooks, S.C., Bigham, B.L., Morrison, L.J. (2011). Mechanical versus manual chest compressions for cardiac arrest. Cochrane Database of Systematic Reviews 2011, Issue 1. Art No.: CD007260. DOI: 10.1002/14651858. CD007260.pub2. 
	Patients suffering cardiac arrest without an obvious cause, occurring in the out-of-hospital and in-hospital settings, with resuscitation attempted by trained medical personnel were considered for inclusion.  
	Conclusion:
There is insufficient evidence to conclude that the use of mechanical chest compression devices for cardiac arrest is associated with benefit or harm.


	
	Future studies should record and report patient cardiac arrest characteristics consistent with the Utstein style. Future protocols need to standardize and clearly define how the device is incporporated into the CPR process, specifically when the device should be applied to the patient. 

	Hallstrom, A., Rea, T., Sayre, M., Christenson, J., Anton, A., Mosesso, V., Ottingham, L., Olsufka, M., Pennington, S., White, L., Yahn, S., Husar, J., Morris, M., Cobb, L. (2006). Manual chest compression vs use of an automated chest compression device during resuscitation following out-of-hospital cardiac arrest. Journal of the American Medical Association. 295 (22): 2620-2628. 
	Adults with OHCA who received attempted resuscitation by a participating EMS agency were enrolled unless an exclusion criterion was present.
-Aged <18, Prisoner or Ward of State, DNR order, DOA with CPR only, Trauma, Recent surgery, No study vehicle or personnel at scene
Primary comparison population was defined as patients who were in cardiac arrest at time of EMS arrival and whose cardiac arrest was considered to be of cardiac origin
	Variables:

Independent: Use of an LDB device
Dependent: survival post-arest

Conclusion:

Use of automated LDB-CPR device as implemented in this study was associated with worse neurological outcomes and a trend toward worse survival than manual CPR. 
	
	Device design or implementation strategies require further evaluation.

	Sunde, Kjetil. (2008). Experimental and clinical use of ongoing mechanical cardiopulmonary resuscitation during angiography and percutaneous coronary intervention. Society of Critical Care Medicine.36 (11): S405-S408. 
	Population Studied:

Literature review including:
Pigs in VF cardiac arrest
2 pt’s during PCI
1 pt post PCI
13 pt’s pre-hospital arrest
28 pt’s during PCI

	Coronary angiography and percutaneous coronary intervention is feasible during continuous mechanical chest compressions. This could be an alternative approach in cardiac arrest patients with suspected myocardial infarction who do not achieve return of spontaneous circulation with traditional resuscitation techniques.
	 Threats to validity:
Low volume of research specifically addressing the comparison between manual and mechanical chest compressions
	 The review indicates the application of a LUCAS device during PCI or coronary angiography is recommended in case of arrest. Prospective clinical studies on patients with out-of-hospital cardiac arrest are required for further evaluation.

	Duchateau, F.X., Gueye, P., Curac, S., Tubach, F., Broche, C., Plaisance, P., Payen, D., Mantz, J., Ricard-Hibon, A. (2010). Effect of the AutoPulse automated band chest compression device on hemodynamics in out-of-hospital cardiac arrest resuscitation. Intensive Care Medicine. 36: 1256-1260. 
	Population Studied:

Adult patients in Paris from January to December 2008 with refractory out-of-hospital CA despite having had adequate CPR. All patients had first received manual compressions, followed by the use of the AutoPulse device. 

	Variables
Independent: use of AutoPulse device in OHCA patients

Dependent: hemodynamics, specifically blood pressure
Findings:
In patients with OHCA, the use of an AutoPulse is associated with an increased diastolic BPO compared to manual chest compressions. While its benefit to survival has yet to be demonstrated, the increased in diastolic and mean BP is a promising outcome for AutoPulse use.
	Threats
The study could not be blinded.
Potential for temporal bias related to the design.
The sequence that all patients received manual CPR followed by A-CPR is a disadvantage of A-CPR because clinical conditions worsen as time elapses. 
Size of study is limited.
	Implications
Further research using the AutoPulse device is recommended.
Use of this research may justify the use of this device as a modern strategy for ALS. 

	Ong, M.E., Ornato, J.P., Edwards, D.P., Dhindsa, H.S., Best, A.M., Ines, C.S., Hickey, S., Clark, B., Williams, D.C., Powell, R.G., Overton, J.L., Peberdy, M.A. (2006). Use of an automated, load-distributing band chest compression device for out-of-hospital cardiac arrest resuscitation. Journal of the American Medicine Association. 295 (22): 2629-2637.
	Population Studied:

The study population included all adult patients with nontraumatic OHCA , defined as patients with absence of pulse, nonresponsiveness, and apnea who received either CPR, debrillation, or both, in Richmond during the study period. 783 patients included
	Variables

Independent: Use of an LDB in OHCA patients
Dependent: Return of Spontaneous Circulation (ROSC) and survival to hospital admission and hospital discharge

Findings:
Compared with resuscitation using manual CPR, a resuscitation stratedgy using LDB-CPR on EMS ambulances is associated with improved survival to hospital discharge in adults with OHCA nontraumatic CA
	Threats
3% of patients not accounted for in long-term results due to being unidentifiable at time of rescue 
	Implications
The results suggest that the addition of a automated CPR device may be a useful addition to current cardiac arrest treatment options, especially when used early for patients with cardiac arrest who do not respond immediately to a brief period of manual CPR, defibrillation, or both. Further research (large, adequately powered, prospective randomized clinical trial that blinds the rescuers to the intervention until they decide to initiate resuscitation) is needed.

	Perkins, G.D., Brace, S., Gates, S. (2010). Mechanical chest-compression devices: Current and future roles. Current Opinion in Critical Care. 16: 203-210.
	Study Population:
This does not apply to this publication. The research presented is a comparison of prior research studies of the effectiveness and background information on various chest compression devices. 


	Findings
Physiological and animal data suggest that mechanical chest-compression devices are more effective than manual CPR. There are specific circumstances where it may not be possible to perform manual CPR effectively for example, during ambulance transport to hospital, en-route to and during cardiac catheterization, prior to organ donation and during diagnostic imaging where using these devices may be advantageous.
	N/A


	

	Ward, K. R., Menegazzi, J. J., Zelenak, R. R., Sullivan, R. J., & McSwain, N. E. (1993).  A comparison of chest compressions between mechanical and manual CPR by monitoring end-tidal PCO2 during human cardiac arrest.  Annals of Emergency Medicine.  22:  669-674.
	Study Population:

15 adults aged 33-78 in nontraumatic cardiac arrest.
	Variables:

IV:  Type of chest compressions (mechanical vs. manual).  Mechanical CPR was performed using a pneumatically driven chest compressor called the Thumper.  The Thumper compression force as adjusted to produce sternal compressions of 2 in.  Both manual and mechanical compressions were performed at a rate of 80.

DV:  End-tidal PCO2 (monitors the state of pulmonary blood flow and cardiac output and thus perfusion).  End-tidal PCO2 was measured with a capnometer.

Findings:

The study suggests that cardiac output produced with mechanical chest compressions is greater than that produced with manual compressions AEB significantly higher end-tidal PCO2 levels during mechanical CPR.


	Threats to validity:

Manual chest compressions may have been more effective during this study because CPR providers were able to monitor end-tidal PCO2 during CPR and thus adjust and optimize compression depth.

CPR provider fatigue may have influenced effectiveness of manual compressions.

Also, this study population was only 15.
	More research is needed prior to drawing conclusions from this study.  The results show that end-tidal PCO2 is greater during mechanical CPR, but the reasons for this are unclear, so further research is needed.  Also, a larger study population is needed prior to drawing conclusions.

	Dickinson, E. T., Verdile, V. P., Schneider, R. M., Salluzzo, R. F. (1998).  Effectiveness of mechanical versus manual chest compressions in out-of-hospital cardiac arrest:  A pilot study.  American Journal of Emergency Medicine.  16: 289-292.
	Study Population:

20 adults over the age of 16 in out-of-hospital cardiac arrest.
	Variables:

IV:  Type of chest compressions administered (mechanical vs. manual CPR).  Mechanical CPR was performed using a pneumatically driven device (Thumper), at a set rate of 80 compressions per minute.

DV:  End-tidal CO2 measurements.  End-tidal CO2 was monitored with a digital monitor (Capnogard Model 1265).

Findings:  

The Thumper device appears superior to manual CPR in maintaining cardiac output (as measured by end-tidal CO2).
	The actual application of the Thumper device was not well controlled.  

Also, the study population was only 20.
	A larger study population is required before conclusions can be drawn from this research.

	Steen, S., Sjoberg, T., Olsson, P., & Young, M.  (2005).  Treatment of out-of-hospital cardiac arrest with LUCAS, a new device for automatic mechanical compression and active decompression resuscitation.  Resuscitation.  67:25-30.
	Study Population:

100 adults aged 22-94 with all types and causes of cardiac arrest that are witnessed by bystanders.
	Variables:

IV:  Use of mechanical compression device (LUCAS).

DV:  Return of spontaneous circulation (ROSC).

Findings:

43 of the 100 cases were treated with the LUCAS device within 15 minutes of cardiac arrest and of these 43, 15 achieved a stable ROSC.  This study indicates that the LUCAS device provides a stable ROSC when used within 15 minutes of cardiac arrest.
	This study does not clearly define how ROSC was measured.
	


Group #2:  Stephen Hughes, Kristen Warren, Devin Wisely and Ashley Vassilakos







 Clinical Question: Which is more effective for controlling pain during peripheral IV cannulation in pediatric patients aged 7-18 years, or J-Tip® (buffered lidocaine injected with air) or EMLA® (lidocaine/prilocaine cream application)?

	Citation

(in APA format)
	Population Studied

(Who was studied? How many were in  the study)
	Results of Study

(What were the variables? What did the researchers find?)
	Threats to Validity of Study

(Where there significant problems with the study?  Where there reasons to doubt findings?)
	Implications of Study

(How can results help in caring for patients? Is more research required before we can draw conclusions?)

	Jimenez, N, Bradford, H., Seidel, K., Sousa, M., & Lynn, A. (2006). A comparison of a needle-free injection system for local anesthesia versus EMLA ® for intravenous catheter insertion in the pediatric patient.  Anesthesia & Analgesia, 102, 411-414.
	Children 7-19 who required IV cannulation at Children’s Hospital and Regional Medical Center in Seattle, WA. 116 patients were included in the study.
	 The variables were the type of anesthetic used, J-Tip® or EMLA®.

VAS pain scores were significantly lower for the patients utilizing the J-Tip®, compared with the patients on whom EMLA® was used. 

89% of cannulations were rated as easy with J-Tip®, compared with 72% with EMLA®.
	The proportion of patients in the EMLA® group who did not receive the suggested 60 minutes of application was significant.

Sample size was small.

Sample was composed of many preteens and adolescents.
	Less pain during IV cannulation can be expected in pediatric patients age 7-19 with use of J-Tip® prior to the procedure.

More research could help verify the results are translatable to other pediatric populations.

	Lander, J., Weltman, B., & So, S. (2010). EMLA and amethocaine for reduction of children’s pain associated with needle insertion. The Cochrane Collaboration, 1-30.
	Children three months to 15 years of age. 534 children were included in the six trials studied for this review.
	The variables again were  the use of anesthetic agent prior to needle insertion.

Use of amethocaine significantly reduced risk of pain during needle insertion when compared with EMLA®.


	All but one of the random controlled trials utilized were lacking in establishing randomness. 

Quality of measurement in the RCTs utilized was poor.

There was a lack of double blinding in the trials utilized.
	Amethocaine is more effective at reducing pain during needle insertion than EMLA®.

More research would help to verify the findings of the authors regarding the effectiveness of amethocaine during needle insertion, but the RCTs studied clearly showed that amethocaine was more effective.

	Lysakowski, C., Dumont, L., Tramer, M.R., & Tassonyi, E. (2003). A needle-free jet-injection system with lidocaine for peripheral intravenous cannula insertion: A randomized controlled trial with cost-effectiveness analysis. Anesth Analg, 96. 215-219.

	400 adult surgical patients.
	Variables were no treatment, injection with 0.5 mL normal saline using J-Tip®, injection of 0.5 mL 1% lidocaine using J-Tip®, and 0.5 mL 2% lidocaine injected using J-Tip®.

Pain scores were lowest in the 2% lidocaine group, followed by the 1% lidocaine group.
	The sample was an adult population and we cannot ensure that the results will translate to the pediatric population.
	J-Tip® injection of lidocaine decreases pain during intravenous cannulation.

More research in the pediatric population is needed to ensure the results of this study translate to children.

	Pershad, J., Steinberg, S.C., & Waters, T.M. (2008). Cost-effectiveness analysis of anesthetic agents during peripheral intravenous cannulation in the pediatric emergency department. Arch Pediatr Adolesc Med 162(10). 952-961.
	Children ages 3 to 18 years of all ethnicities, and both sexes. Seventeen trials that enrolled 1287 children were included in this review.
	The variables were no anesthetic, J-Tip®, buffered lidocaine injected with a needle, iontophoresis, nitrous oxide, lidocaine-tetracaine patch, sonophoresis with lidocaine cream, lidocaine 4%, and EMLA®. 

The results were that the most cost-effective method was J-Tip® followed by buffered lidocaine injected with a needle.


	Not all studies were based in the emergency department. 

Relying on self-reported VAS scores.

Varying experience of physicians.

Studies on J-Tip® included children age 7-19, whereas the other methods included children as young as 4.


	J-Tip and buffered lidocaine injected with a needle are the preferred methods of anesthetic for children undergoing PIV cannulation when considering cost. More research would strengthen the statements made in the review.

	Pesaturo, K.A. & Matthews, M. (2009). Topical anesthesia use in children. U.S. Pharmacist, 34(3). HS-4-HS-7.
	This article was not a study and was an informational article on the types of anesthesia used in children.
	EMLA® has on onset of 45-60 minutes and can cause blanching and erythema. J-Tip® has an onset that is specific to active ingredient used and creates a loud noise that may cause some fear in children.


	The authors used 27 references to give credence to their claims about the various anesthetics given.
	EMLA® must be left on for 45-60 minutes to be effective. J-Tip was found to be more effective in the study referenced by our group written by Jimenez, et. al. (2006).

	Spanos, S., Booth, R., Koenig, H., Sikes, K, Gracely, E. & Kim, K. (2008). Jet injection of 1% buffered lidocaine versus topical ELA-Max for anesthesia before peripheral intravenous catheterization in children. Pediatric Emergency Care, 24(8), 511-515.
	70 children, ages 8-15 years, who sought treatment at a pediatric emergency room
	The variables were the type of anesthetic used prior to intravenous cannulation. 

VAS reported pain scores were much lower in the J-Tip® group, compared with the ELA-Max® group.


	Limitations include lack of standardization of cannula size, lack of follow up for complications after cannulation, and a disproportionate amount of African-Americans in the ELA-Max® group when compared with the J-Tip® group.
	J-Tip® reduces pain in children prior to intravenous cannulation better than ELA-Max®. 

More study would help to solidify this claim and ensure errors were not made in the research.



	Young, K.D. (2005). Pediatric procedural pain. Annals of Emergency Medicine, 45(2). 160-171.
	This article is not a randomized control trial, therefore no samples were given. The article is a summary of the long-term negative effects of procedural pain in children.
	There are no variables as this article does not summarize a study, but the results of procedural pain on children is discussed. The effects of procedural pain include becoming more sensitive to pain and greater stress.


	No threats to validity because this was not a study. The author utilized 156 references to give validity to the statements made about pain and its effect on children.
	Although not a study this article shows that procedural pain has significant, long-lasting effects on children. This shows that if we can decrease the pain felt during procedures such as IV cannulation we should.

	Zempsky, W. (2008). Pharmacologic approaches for reducing venous access pain in children. Pediatrics, 122(3), 140-153.
	Three separate RCTs.

1. 360 adult surgical inpatients.

2. 72 adult surgical patients.

3. 116 pediatric patients 7-19 years of age.
	1. Significantly lower VAS scores with J-Tip® compared with either saline or no pretreatment. 

2. Pain was significantly less with J-Tip® than with 25 gauge needle for injection of lidocaine, but pain relief was greater during cannulation with the 25 gauge needle.

3. Pain scores lower in the J-Tip® group compared with EMLA®.


	Small sample size in the second and third RCT.

Two of the trials were on adults, who might have different concepts of pain than children.
	J-Tip® is effective at minimizing pain during IV cannulation in adults and pediatric patients when compared to saline or EMLA®.

More research is needed to ensure validity of studies and ensure the results can translate to other populations.


Group #3:  Justin Henson, Mathew Molton, Emily Shearer, Taylor Troup







           


 Clinical Question: Does implementing prophylactic measures for hospitalized adult populations at high risk for Clostridium difficile infection improve outcomes versus not implementing prophylactic measures?
	Citation

(in APA format)
	Population Studied

(Who was studied? How many were in  the study)
	Results of Study

(What were the variables? What did the researchers find?)
	Threats to Validity of Study

(Where there significant problems with the study?  Where there reasons to doubt findings?)
	Implications of Study

(How can results help in caring for patients? Is more research required before we can draw conclusions?)

	Avadhani, A., & Miley, H. (2011). Probiotics for prevention of antibiotic-associated diarrhea and Clostridium difficile-associated disease in hospitalized adults: A meta-analysis. Journal of the American Academy of Nurse Practitioners, 23, 269-274. 
	Who: Meta-analysis of eight randomized controlled trial studies on adult (18-80 years old) hospitalized populations on antibiotics. 

Number:  Not specified
	Variables: Diarrhea, Clostridium difficile (C. diff) infections, and probiotics.

Findings: Probiotics are efficacious in preventing C. diff associated-diarrhea among hospitalized adults. 
	Strengths: Data extracted using standardized form. All results were screened by independent investigators. Reliable and respectable databases (PubMed, MedLine, CINAHL, JBI, Cochrane) were used for data collection.

Weakness: Due to the meta-analysis, publication bias may be present, no unpublished studies were used, small sample size of some studies, and differences in populations and probiotics studied. 
	Application: C. diff causes extended hospital stays, readmissions, and higher costs. The use of probiotics concurrently with antibiotics can reduce the occurrence of C. diff and therefore reduce the above factors. 

Additional Research: Further research with randomized clinical trials is needed. 

	Chaudhry, R., Joshy, L., Kumar, L., & Dhawan, B. (2008). Changing pattern of Clostridium difficile associated diarrhea in a tertiary care hospital: A 5 year retrospective study. Indian Journal of Medical Research, 127, 377-382.
	Who: All patients at a New Delhi hospital diagnosed with a suspicion of C. diff associated diarrhea (CDAD) admitted from 2001-2005.

Number: 524 stool samples were used in this study.
	Variables: N/A. This study was of retrospective design.

Findings: 7.1% of all cases contained C. diff. toxin. Of those, 67.5% were hematology/oncology patients, followed by significant numbers of GI surgery patients, neurology, and then nephrology patients.


	Strengths: This study is of a novel design in that it isolated high-risk groups by admitting diagnosis into the hospital. This gives a unique perspective of identifying those at high-risk for contracting C. diff Infection (CDI). 

Weaknesses: Results could have been skewed toward the year 2005 due to the change in protocol as more doctors were recognizing high-risk patients. This introduces the possibility of false results into the study.
	Application: Cancer and hematology patients should be regarded as high-risk patients for developing CDA, along with GI surgery, neurology, and nephrology patients. 

Additional research: The study should be replicated at other hospitals to verify the results of this study. 

	Cohen, S.H., Gerding, D.N., Johnson, S., Kelly, C.P., Loo, V.G., McDonald, L.C., Pepin, J., & Wilcox, M.H. (2010). Clinical practice guidelines for Clostridium difficile infection in adults: 2010 update by the Society for Healthcare Epidemiology of America (SHEA) and the Infectious Diseases Society of America (ADSA).  Infection control and hospital epidemiology, 31(5), 431–455.
	Who: n/a 

Number: n/a 
	Variables: n/a 

Findings: This article established guidelines for clinicians in the diagnosis, treatment, management, prevention, and continued research on C. diff.. Probiotic therapy for the treatment or prevention of C. diff is not recommended at this time due to lack of data on their efficacy.

Prevention measures such as hand hygiene, contact precautions, education for visitors and staff, and environmental cleaning (with chlorine), judicious antibiotic use, as well as identifying factors placing patients at increased risk for CDI were recommended. 
	Strengths: This review helped identify gaps in research pertaining to C. diff. Additionally, it identified important questions to be considered when establishing clinical guidelines for the diagnostics, management, prevention and continued research on C. diff. This article contained 233 references.

Weakness:  As a review we felt this article was strong. However, a more diverse data set on the probiotic type and dosage would be beneficial. 
	Application: The recommended guidelines could be implemented by most hospitals. Several of the key strategies, such as hand hygiene with soap and water, are policies that currently need increased compliance. 

Additional Research: 
Additional areas to be explored include: the role of asymptomatic carriers in C. diff transmission, best diagnostic testing methods for hospital laboratories, best treatment practices for recurrent C. diff infection, the role of probiotics in prevention strategy, vaccine availability, biology of spores that lead to infection and what would cause the C. diff colonization to end. 

	Dubberke, E. R. (2010). Prevention of healthcare-associated Clostridium difficile infection: What works? Infection Control and Hospital Epidemiology, 31(1), S38–S41. 


	Who: n/a. This was a study of current practices and their efficacy.

 
Number: A total of sixteen practices were analyzed in this study. 
	Variables: Each practice was given a grade. The grade was assigned  according to strength of evidence to support the recommendations and evidence from opinions

of respected authorities, clinical experience, or descriptive studies.

 
Findings: Out of the sixteen practices identified in this study, two were regarded as having the highest level of evidence supporting their use in C. diff prevention and control. These practices are proper use of gloves and antimicrobial stewardship. 
	Strengths: This study utilized a grading system based on strength of evidence to support its practice. Evidence is defined as data obtained from clinical experience, recommendations from respected authorities, and results from descriptive studies.

 
Weaknesses: Of the sixteen cases reviewed, none were deemed as having inadequate evidence to support its usage. Only the strengths of these practices were highlighted and judged.
	Application: Prudent antimicrobial stewardship and educating employees on proper hand washing techniques are practices that have good evidence to support their use. 

 
Additional Research: An analysis should be done to isolate current practices that are not useful in preventing C. diff infections. Patients should not be subjected to hospital practices that have no evidence backing them up.

	Dubberke, E.R.; Gerding, D.N., Classen, D., Arias, K.M., Podgorny, K., Anderson, D.J., …Yokoe, D.S. (2008a). Strategies to prevent Clostridium difficile infections in acute care hospitals.  Infection Control and Hospital Epidemiology, 29,(1), S81-S82. 
	Who:  n/a 

Number: n/a 
	Variables: n/a 

Findings: Increased C. diff infection rates lead to increased hospital stays, attributable costs, and mortality. Identifying risk factors such as antibiotic use and gastric acid suppressors may help practitioners use a more judicial approach to these therapies. Surveillance is necessary to ensure hand hygiene and precautions (gloves and gowns) are being utilized properly. Identifying patients with C. diff quickly is key to decreasing the spread and severity of infection. Preventative guidelines were given in this article. An emphasis was placed on infection reporting, education and accountability. 
	Strengths: This article expanded on issues presented in the SHEA/IDSA guidelines and gave more detailed recommendations for C. diff prevention and control. Sixty-one references were used to establish evidenced based practice.

Weakness:  While increased compliance was recommended in this review, specific methods to monitor compliance were not reported.  
	Application: This article recommended using a CDI risk assessment to identified locations or populations in a hospital with higher rates of CDI, and steps to address these issues. Instituting an antibacterial stewardship program, along with internal and external reporting policies were recommended. Increased compliance with the recommendations is needed. 

Additional Research: 

Areas for further research include: best practice of using sodium hypochlorite cleaning solutions (use in infected patient’s rooms or hospital- wide), visitor compliance with contact precautions, and the efficacy of establishing standing orders for nurses dealing with patients suspected of C. diff infection.

	Dubberke, E. R., Reske, K.A., Olsen, M.A., McDonald, L.C., & Fraser, V.J. (2008b). Short- and long- term attributable costs of Clostridium difficile – associated disease in nonsurgical inpatients. Clinical Infectious Diseases, 46, 497–504. 
	Who: All nonsurgical patients admitted for more than forty-eight hours at Barnes- Jewish Hospital in St. Louis, Missouri from January 1, 2003 to December 31, 2003.

Number: A total of 24,691 patients were identified as meeting the selection criteria. Of these patients, 439 were found to have an ICD – 9 code for C. diff infection, while 24,252 did not.
	Variables: A number of variables were utilized in this study looking at attributable costs of C. diff. These included length of hospital stay, status (surgical vs. non- surgical patients), age, sex, race, albumin levels, receipt of gastric acid suppressor, receipt of chemotherapy treatment, cancer diagnosis, bacteremia, septicemia, fungemia, treatment with fluoroquinolone, treatment with third- or fourth-generation cephalosporin, admitting diagnosis, and presence of  C. diff upon admission.

Findings: Authors suggest C. diff infection is associated with an increase in healthcare costs of $2,454 - $3,240 for patients compared to non-C. diff control patient population. When hospitalization and care extended over 180 days, the attributable costs increased to $5,042 - $7,179 per patient.  
	Strengths: A variety of factors were assessed when identifying attributable costs of C. diff infection. This retrospective cohort study utilized multivariable linear regression in addition to propensity-score matched-pairs analysis to determine the costs C. diff diagnoses added to each patient’s healthcare bill. Using the two methods to calculate attributable costs gave a more valid estimate. The figures from both showed consistency. 

Additionally, a large number of patients were identified and utilized in this study, adding to the validity of the results. 

Weakness: This study took place only at one location and included patients only from one demographic area. By the author’s admission, the estimates of attributable costs were conservative, and the real costs of CDAD may not be known. Costs associated with C. diff not looked at in this study include outpatient antibiotic therapy, office visits, and missed days at work.  
	Application: There are a limited number of studies done on the costs associated with C. diff infection, but it is clear that CDAD significantly increases the overall costs per patient. For members of the healthcare profession, it is important to understand the realities of these costs and the role each individual plays in controlling these costs while preventing the spread of C. diff to others in the healthcare setting. 

Additional Research: 

The authors suggest that the increasing severity of CDAD will result in increased attributable costs. Further research should be done to evaluate the attributable costs of C. diff infection, and provide a cost/benefit analysis to healthcare facilities that will guide in building and disinfection practices, as well as highlight the need for hand hygiene and contact precaution adherence. 

	Eddi, R., Malik, M., Shakov, R., Baddoura, W., Chandran, C., & Debari, V. (2010). Chronic kidney disease as a risk factor for Clostridium difficile infection. Nephrology,15(4), 471-475. 
	Who: Retrospective study conducted in a 700-bed tertiary care, teaching hospital in New Jersey. This hospital is the facility for 360 dialysis patients. The study reviewed all patients of this hospital from January 2006 to December 2007 who met the inclusion criteria. The criteria were either having Chronic kidney disease (CKD) stage 3-5 or having end stage renal disease (ESRD).

Number: A total of 564 cases were included in the study.
	Variables: Age, gender, CKD stage, antibiotic use, fluoroquinolones use, gastric acid reducing drug use, and proton pump inhibitor (PPI) use.

Findings: It was found that while there was no significant correlation between CKD and CDI, there was a significant correlation between ESRD and CDI.
	Strengths: Use of univariate analysis was constructed and analyzed by Fisher’s exact test model for clinical relevance. Using this model, researchers were able to prove significant correlation between ESRD and CDI. 

Weakness: While the study was done to link CKD to CDI, the researcher states in his discussion that the reason for a significant association between ESRD and CDI could be a variety of underlying factors not identified in this study. 
	Application: Clinicians should consider those with advanced renal failure at higher risk for acquiring C. diff infections and should implement aggressive strategies to prevent this infection. 

Additional Research: Further studies are needed to establish the association between CKD and CDI.

	Gao, X.W., Musbasher, M., Fang, C.Y., Reifer, C., & Miller, L.E. (2010). Dose-response efficacy of a proprietary probiotic formula of Lactobacillus acidophilus CL1285 and Lactobacillus casei LBC80R for antibiotic-associated diarrhea and Clostridium difficile-associated diarrhea prophylaxis in adult patients. The American Journal of Gastroenterology, 105, 1636-1641. 


	Who: All patients admitted and undergoing antibiotic treatment who consented to this single-center, randomized, double-blind, placebo-controlled dose-ranging study.

Number: 255 patients were involved in the study.
	Variables:  In this placebo-controlled study variables include hospitalized patients grouped into three categories regarding treatment received placebo, probiotic and placebo, and only probiotic.

Findings: Patients given two probiotic pills (1.2%) had a lower CDAD incidence vs. those given one probiotic pill (9.4%). Each treatment group had a lower CDAD incidence vs. placebo (23.8%).
	Strengths: This study carried with it a high standard of validity due to the placebo control that was part of the design.

Weaknesses: It is unfortunate there was not another group given three probiotic pills. Results from such a group would have strengthened the data set. 
	Application: Probiotics can be used to prevent not only the occurrence of CDAD in a hospital stay but also any antibiotic associated diarrhea.

Additional research: Further research should be done to target the optimal dose of probiotics for preventing CDI. There was a trending nature to the results of this test and it could be hypothesized there would be a lower incidence of CDAD with a higher dose than two probiotic pills.

	Garey, K.W., Dao-Tran, T.K., Jiang, Z.D., Price, M.P., Gentry, L.O., & DuPont, H.L. (2008). A clinical risk index for Clostridium difficile infection in hospitalized patients receiving broad-spectrum antibiotics. The Journal of Hospital Infection, 70, 142-147. 
	Who: Hospitalized (>48hrs) adults (18+yrs), that were given a broad-spectrum antibiotic (glycopeptides, fluoroquinolones, penicillins, cephalosporins, and/or carbapenems) during March 2005 to October 2007.

Number: 54,226 patients. 
	Variables: Risk factors, Positive C. diff status, Hospitalized patients receiving broad-spectrum antibiotics. 

Findings: Factors that place patients at high-risk were identified (advanced age, hemodialysis, hospitalization, antibiotic use). Development of Simple and OR-Derived Risk Index. 
	Strengths: Large sample size, Data was collected electronically, first study to design and test risk assessment index tool. 

Weakness:  The type of antibiotic used was not account for and the study was conducted at only one hospital. There was also a limited amount of risk factors include although others are known. 
	Application: Identification of patients that are considered to be at high-risk for C. diff infection would allow for prevention interventions to be developed and implemented. 

Additional Research: Further research is needed on types/classes of antibiotics and length of time of antibiotic use. Additional research is also needed at larger facilities. 

	Ghantoji, S., Sail, K. Lairson, D., DuPont, H., & Garey, K. (2010). Economic healthcare costs of Clostridium difficile infection: A systematic review.  Journal of Hospital Infection, 74(4), 309-318. 


	Who: This was a systematic review. Only peer-reviewed studies were used in the review. 

Number: Thirteen studies met inclusion and exclusion criteria. These were used in the review.
	Variables: All articles were on the subject of costs of hospitalization in association with C. diff.

Findings: Analysis showed estimates ranged from $2,871 to $4,846 per case for primary CDI and from $13,655 to $18,067 per case for recurrent CDI.
	Strengths: The review done was a systematic review, conducted under high standards of excellence. Only peer-reviewed articles were used to collect data.

Weaknesses: Three of the 13 studies used were non-U.S. based and did not express a true reflection of medical costs within a privatized medical system.
	Application: The high cost associated with CDI justifies the use of additional resources for CDI prevention and control.

Additional Research: A review of longitudinal studies is needed to get a more accurate account of the cost of recurrent CDI.

	Gould. C.V. & McDonald, L.C. (2008). Bench-to-bedside review: Clostridium difficile colitis.  Critical Care, 12(1). Retrieved June 27, 2011 from http://ccforum.com/content/12/1/203. 
	Who: n/a 

Number: n/a 
	Variables: n/a 

Findings: Authors suggest placing emphasis on evidence-based strategies for infection control and prevention, early detection, and effective treatment for C. diff.  Major risk factors for C. diff were found to be advanced age, hospitalization, underlying disease, immune compromising conditions, chemo drugs, GI surgery, NG tubes, gastric acid suppression, and antibiotic use. Authors also state that there is some benefit of yogurt, probiotics, and donor stool in the treatment and prevention of C. diff infections. 
	Strengths: Strengths include information related to pathogenesis, epidemiology, diagnosis, treatment, and prevention strategies. 

Weakness:  Although probiotics were recommended to treat C. diff recurrence, in later paragraphs the author’s state insufficient evidence exists supporting probiotics as preventative therapy. More clarification is needed on this issue. 


	Application: General information about C. diff that all healthcare employees should be aware of where discussed in this article. Major risk factors for C. diff were identified and emphasis is placed on the need for high level suspicion of diarrhea in patients as well as early detection. 

Several treatment recommendations were made for nurses and other healthcare providers that should be implemented. 

Additional Research: More research is needed on the efficacy of prevention and treatment strategies. There should also be more gathering of data on the epidemiology of C. diff and the use of donor stools. 

	Keske, L.A. & Letizia, M. (2010). Clostridium difficile infection: Essential information for nurses. Medsurg Nursing, 19(6), 329-332.
	Who: n/a

Number: n/a
	Variables: n/a. This article does not follow an experimental design.

Findings: Essential information regarding C. diff, including pathogenesis, risk factors, patient presentation, diagnosis, and treatment approaches are reviewed in this article. 
	Strengths: This article is a concise reference for important patient information regarding C. diff infection.

Weaknesses: Infection containment protocol is limited in this study. There is mention of devoting a stethoscope and blood pressure cuff to each patient contaminated, but no mention of using a devoted disposable thermometer. 
	Application: Nurses are able to use this information not only to identify those with CDI and those at risk for developing CDI, but also use it as a teaching tool for patients.

Additional research: Additional research on the new drug Fidaxomicin and its option as a treatment for recurrent CDI.

	Louie, T., Miller, M., Mullane, K., Weiss, K., Lentnek, A., Golan, Y., Gorbach, S., Sears, P., & Shue, Y. (2011). Fidaxomicin versus vancomycin for Clostridium difficile infection. New England Journal of Medicine, 364(5), 422-431.
	Who: Prospective, multicenter, double-blind, randomized, parallel-group trial. U.S. and Canadian patients with presence of diarrhea and presence of C. diff. toxin A, B, or a both. All patients were older than sixteen years of age.

Number: Total of 629 patients (302 received Fidaxomicin, and 327 received vancomycin)
	Variables: Certain participants received Fidaxomicin and the others received vancomycin. 

Findings: Both antibiotic treatments are equally effective for the treatment of acute diarrheal disease due to C. diff., however Fidaxomicin is superior in preventing a recurrent infection. 
	Strengths: The integrity of this study was of the highest standards being a multicenter, double-blind, randomized, parallel-group trial.

Weakness: The use of   PPI’s was not notes on either side of the trial. Such use could have skewed the results.
	Application: Because of the bactericidal effects and narrow antimicrobial spectrum, Fidaxomicin quickly and specifically attacks C. diff., Treatment with Fidaxomicin is associated with a lower infection recurrence rate than vancomycin.

Additional Research: Further studies along the same lines should be conducted, but with serum antibody levels to C. diff. assessed within the groups to identify participants possessing similar humoral immune responses to the exposure.

	McFarland, L.V. (2009). Evidence-based review of probiotics for antibiotic-associated diarrhea and Clostridium difficile infections. Anaerobe, 15, 274-280. 


	Who: Patients with antibiotic associated diarrhea and/or C. diff infections. Also noted studies involving different strains of probiotics 

Number:  Not specified. 
	Variables: Diarrhea, C. diff infections, and probiotics. 

Findings: In multiple studies reviewed, the use of probiotics in patients with C. diff infections along with an antibiotic reduced the risk of infection and reduced rate of C. diff infection recurrence rates. 
	Strengths: Use of randomized controlled clinical trials in regards to probiotics and diarrhea. 

Weakness: Lack of large randomized confirmatory placebo-controlled trials regarding C. diff and probiotics. 
	Application:  Nurses can recommend probiotic-containing food to patients at risk for or with current C. diff infection to help to provide better outcomes.  

Additional Research: More research needed on different strains and specific dosages of probiotics related to C. diff prevention and treatment. Also, additional research is needed on standardized protocols, risks/benefits, and cost/benefit analysis. 

	Oake, N., Taljaard, M., Van Walraven, C., Wilson, K., Roth, V., & Forster, A. J. (2010). The effect of hospital-acquired Clostridium difficile infection on in-hospital mortality. Archives of Internal Medicine, 170(20), 1804–1810. 


	Who: This was a retrospective study done at a hospital in Ottawa, Ontario. Patients admitted after July 1, 2002 and discharged before March 31, 2009 were used in this study.

Number: A total of 136,877 cases were looked at in this study.
	Variables: The risk of hospital-acquired CDI and  patient mortality.

Findings: Hospital-acquired CDI is associated with patient death. For every ten patients infected with C. diff, one patient died.
	Strengths: By far, the biggest strength of this study was the large number of cases included in this study. 

Weaknesses: The major weakness of this study is that all information was taken from a single facility. In theory, patient mortality could be associated with any number of administrative fallacies, inadequate staff education, etc. 
	Application: This study serves to prove a correlation between death and CDI and stresses the severity of the infection. 

Additional Research: This study needs to be replicated in other hospitals and in other countries to verify the accuracy of its claims.

	Rhode, C.L., Bartolini, V., & Jones, N. (2009). The use of probiotics in the prevention and treatment of antibiotic-associated diarrhea with special interest in Clostridium difficile-associated diarrhea. Nutrition in Clinical Practice, 24(1), 33-40. 
	Who: n/a. This is a descriptive article on the use of probiotics and their role in preventing antibiotics associated diarrhea. 

 
Number: No numbers were given in this article. It was not an experimental study. 
	Variables: None

 
Findings: C.diff infection can increase mortality rates by 10%-30%. Probiotic supplementation, however, may prevent and treat antibiotic-associated diarrhea. Specific probiotics may allow for the production of intestinal mucosa by preventing growth of pathogens through the production of antimicrobial compounds and chemicals.
	Strengths: This article highlights the need for further study on the potential benefits of supplementing antibiotic therapy with a probiotic treatment.  
 
Weaknesses: There were no correlations mentioned in this study between the use of probiotics and how they can aid in the prevention of diarrhea caused by antibiotic-associated diarrhea that is not CDI related.
	Application: This article provides nurses with pertinent information to make recommendations to doctors on the concurrent use of probiotics with antibiotic therapy.

 
Additional Research: More research should be done on the application of probiotics for treating the side effects of antibiotic therapy, types of strains, and dosages. 

	Vaishnavi, C. (2009). Established and potential risk factors for Clostridium difficile infection. Indian Journal of Medical Microbiology, 27(4), 289-300. 

	Who: n/a 

Number: n/a 
	Variables:  n/a 

Findings: C. diff is a spore-forming, anaerobic, Gram-positive bacillus that produces toxins A and B. Nearly 20% of all hospitalized patients will become infected with C. diff, which carries a mortality rate of 24 – 38%. Early identification of high- risk patients is key to controlling and preventing the spread. Lists of risk and prevention factors that will help in the screening of high-risk patients were given. These include hand hygiene, isolation, and environmental disinfection practices. Treatment of C. diff involves vancomycin or metronidazole. Other therapies include replacing intestinal C. diff with Saccharomyces boulardii, and fecal implants.
	Strengths: This article gave an overview of C. diff from pathology to control/prevention measures. Combining fifty different references, this article provided a good general picture of C. diff, the impact on health statistics and costs, and the best methods to prevent/control outbreaks.

Weakness: As a review, we felt this article was strong. However, information regarding aggressive surveillance activities was not included. 

Although information on Proton Pump Inhibitors (PPIs) were discussed, there was no mention of H2 inhibitors. 
	Application: The list of risk factors will help practitioners identify high- risk patients at hospital admission. Guidelines for prevention/ outbreak control allow healthcare workers to be proactive in decreasing the nosocomial spread of C. diff. 

Additional Research: The authors suggest several medication options that either need increased study or are shown to be effective, but cost prohibitive at this time. Additionally, the authors report treatments with limited success that could be researched further including giving IV gamma globulin, probiotics, and fecal transplants.
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Clinical Question: Does home laundering of soiled surgical attire worn by personnel in perioperative units show an increase in pathogen presence when compared to commercially laundered attire?
	Citation

(in APA format)
	Population Studied

(Who was studied? How many were in  the study)
	Results of Study

(What were the variables? What did the researchers find?)
	Threats to Validity of Study

(Where there significant problems with the study?  Where there reasons to doubt findings?)
	Implications of Study

(How can results help in caring for patients? Is more research required before we can draw conclusions?)

	Al-Benna, S. (2010). Laundering of theatre scrubs at home. Journal of Perioperative Practice, 20(11), 392-396.
	Purpose: 

To gather information on whether institutional or home laundering is better in providing infection control 

Design: 

PubMed literature search using the MeSH terms ‘Laundry Service, Hospital and Clothing’

Sample:

49 articles were reviewed for this article


	Variables:

The independent variables in the literature reviewed included garment material, bacteria type, and institutional and home laundering techniques/processes, water temperature, detergents, and use of bleach. 

Results:

Both home and hospital laundered scrubs were free of pathogens and that differing home washing procedures made no difference. Hospitals that have implemented home laundering have not experienced an increase in infections and have gained the financial rewards for the policy change

Using 60-65 degree Celsius water for normal wash periods was sufficient if combined with tumble drying or ironing to further reduce bacteria. It is also recommended to wash in the last load but before underwear to avoid possible cross-contamination and to use the highest possible temperatures for the fabric.

Scrubs should also be stored in a manner to avoid contamination as well. Bleach could be added to any laundry to add a higher degree of safety.
	Strengths:

Draws similar conclusions from studies that we have used as evidence

Threats: 

Evidence is limited 

Most studies on the effects of water temperature on bacterial elimination are results of clothing inoculated with pure cultures


	Implications: 

Available research shows that there is no increase in infection rates due to home laundering scrubs so there is little evidence to support that hospital laundering is more beneficial for infection control



	Association  of periOperative Registered Nurses. (2010). 2010 Perioperative standards and recommended practices. Denver: Association of periOperative  Registered Nurses, Inc.
	Purpose: 

These recommended practices provide guidelines for attire worn within the semi-restricted and restricted areas of the surgical environment.

Design:

Review of literature

Sample:

39 article were cited fir these recommendations


	Results: 

Home laundering of surgical attire is not recommended. Without clear evidence about the safety for patients, health care workers, and their family member, AORN does not support the practice of home laundering of surgical attire.

Home laundering of surgical attire that is not visibly soiled is controversial, and there is no concrete evidence to either support or refute the practice. Surgical attire becomes soiled or contaminates with microorganisms during wear. Taking worn, soiled, or contaminated surgical attire into the home can result in the spread of contamination to the home environment.

AORN is aware that some provider facilities require personnel to launder scrub attire at home. Although AORN does not support this practice, steps should be taken to minimize contaminants to the home environment; therefore, laundering practices similar to regulations and professional standards for commercial laundries are recommended.
	Threats:

Bias-misleading information that leads to incorrect recommendations

There are two articles cited that directly contradict AORN’s recommendations.
	Implications:

The Association of Perioperative Registered Nurses currently does not recommend home laundering of scrubs. This dissenting opinion does not support the current trend of home laundering. AORN believes that home laundering of scrub attire may result in the transport of microorganisms into processing areas which in turn increases the risk of environmental contamination and harm to the patient.

	Belkin, N. L. (2001). Home laundering of soiled surgical scrubs: Surgical site infections and the home environment. American Journal of Infection Control, 29, 58-64.
	Purpose:

To bridge the gap between AORN’d recommendations and the CDC’s lack of recommendations regarding the laundering practices for soiled surgical scrubs.

Design:

Review of practice guidelines

Sample:

41 published recommended practices, articles, or studies dealing with the laundering of soiled articles
	Results:

There is no strong evidence to substantiate the assertion that home laundered scrubs are unacceptable
	Strengths:

General, fair, and concise breakdown of current practices and recommendations

Threats:

None identified
	Implications:

Hospital staff can launder soiled surgical attire home instead of commercially laundered them

	Jurkovich, P. (2004). Home-versus-hospital: a pilot study. The American Journal of Maternal Child Nursing, 29(2), 106-110.
	Purpose: 

To determine the presence of pathogens on scrub attire that had either been laundered at home or at the hospital

Design: 

Quasi-experimental research design

Sample: 

Convenience sample of 50 operating room personnel wearing home or hospital laundered scrubs from a community hospital in Boulder, CO.
	Variables: 

Dependent: Pathogenic growth, normal skin flora, or no growth

Independent: Water temperature, donning procedure, pets at home, and washing procedure

Results: 

There was no pathogenic growth on either home or hospital laundered scrubs
	Strengths: 

This gave real world experimental results

Threats: 

This was only a pilot study and consisted of a small sample to base results and there were multiple independent variables that could not be controlled.
	Implications: 

None except to continue on until more research can be done

Further Research: 

More studies with greater control should be completed for more definitive evidence based answers

	Patel, S., Murray-Leonard, J., Wilson, A. (2006). Laundering of hospital staff uniforms at home. Journal of Hospital Infection 62, 89-93.
	Purpose: 

To assess the effectiveness of home laundering

of scrub suits in reducing viable counts of Staphylococcus aureus to below detectable levels.

Design:

Experimental

Sample: 

Hospital scrub suits were cut into ten 5 cm squares and inoculated in a culture of S. aureus. Five squares were laundered in a 40 degree Celsius wash cycle using non-biological washing powder without bleach. The other five squares were laundered in a 60 degree Celsius wash cycle with the same powder. They were not placed in a standard load and the procedure was only performed once. One square from each cycle was removed at the end of the cycle and sent to the lab. Two squares from each cycle were air dried and the remaining two squares from each cycle were tumble dried separately for 30 min. The dried squares were either ironed or not ironed, resulting in one square with each possible combination of washing and drying.

An uninoculated square of material from scrubs was tested directly from the hospital laundry. Another uninoculated single square was tested after being transported in the same way and for the same time at room temperature as the other squares.

Six Different types of cloth were inoculated with S. aureus and placed in a wash cycle at 40 degree C followed by tumble drying for 30 min to assess whether the type of fabric affected retrieval of organisms.  

To assess whether contamination was common to other machines, four uninoculated squares of hospital-laundered theatre scrubs were washed in four different machines using a 60 degree C cycle. The fabric squares were not tumble dried or ironed.
	Variables: 

Dependent: Level of viable S. aureus count found to be detectable on scrub suits.

Independent: Laundering process: machine type, water temperature, and type of cloth material

Results: 

All organisms retrieved off the scrubs after the 40 degree C and 60 degree C wash cycle were derived from the washing machine and not the initial inoculum of S. aureus. Washing was sufficient to remove heavy contamination with S. aureus. However, the washing process itself resulted in contamination of the fabric with a mixture of environmental bacteria. Tumble drying and/or ironing were sufficient to remove these process-related bacteria.

The two uninoculated control squares of scrub suit did not show any evidence of S. aureus. However, environmental organisms other than S. aureus were detected.

S. aureus was not isolated from any of the fabrics after the washing process. The environmental organisms isolated were similar to those isolated previously and were found in similar numbers for the different fabrics.

Washing uninoculated squares in different machines resulted in contamination with a mixture of coagulase-negative staphylococci, Gram-positive bacilli and Gram-negative bacilli. Washing machine two had automatically been set to tumble dry for 10 min after the wash and contained the fewest number of organisms.

The results demonstrate that scrubs or workers’ own clothing can be safely washed at 40 degree C if tumble dried for 30 minutes and/or ironed.
	Strengths: 

This study was not performed with bleach or with water over 60 degrees Celsius. It took into account that the typical home laundering process is done at lower water temperatures and without the use of bleach.

Threats: 

Small sample size

The study did not specify the exact washing and drying machines that were used. It is not known if they came from one manufacturer or from multiple manufacturers


	Implications: 

The results of this study demonstrated that home laundering of scrub attire can be effective in reducing pathogen presence to below detectable levels. The results showed that scrub suits can be washed with other personal clothing and transfer of pathogens will not occur. Also, the type of fabric did not show to have a great affect in retrieval of organisms during the laundering process. This would provide hospitals a reduction in cost and allow staff the convenience of having their scrub attire at home with them. However a particular laundering process should be followed that includes drying and/or ironing, this would be difficult to regulate in the home setting.

Further Research: 

There is still little information available on home laundering of staff uniforms. Further research is needed to assess potential pathogens other than S. aureus and the effect that home laundering will have on reducing their viable count to below detectable.

	Springer, R. (2008). Laundering Scrubs. Plastic Surgical Nursing, 28(1), 45-46.
	Purpose: 

Discussion of debate as to whether institutional laundering or home laundering provides any difference in results of infection control. 

Design: 

Correlational study

Sample: 

7 published trials investigating institutional laundering vs. home laundering with comparison of infection control.


	Variables:  

This study was based on a literature review of published trials, no experimental variables were used.

Results: 

No definitive results were reported. Research results have led to some recommendations for home laundering and are as follows: Use laundry detergents for low-temperature washing with bleach added, put in dryer immediately using the highest temperature possible, iron scrubs, and store in a manner that will ensure cleanliness. Surgical scrubs should also be the last load laundered and completely submerged. The laundry lid should be cleaned before removing cleaned items. 


	Strengths: 

Research has shown that water temperature lower than 160° F, such as home washing machines, can effectively reduce microbial contamination, provided that the recommended detergents are used according to manufacturer’s instructions. 

Threats: 

4 of the articles reviewed are more than 5 years old. 


	Implications: 

Although the article was unable to find a definitive answer as to whether institutional laundering provides any difference results in infection control compared to home laundering, research has shown that home laundering can effectively reduce microbial contamination. This provides safety for patients in the hospital by reducing chances of infection from microbes. 

Further Research: Further research is needed for determination if there is any difference of infection control in institutional laundering versus home laundering.



	Stanton, C. (2010). Thinking about safe surgical attire. Association of periOperative Registered Nurses Journal. Retrieved from http://www.aorn.org/News/June2010News/Attire

	Purpose: 

Reconfirm standard operating practices of laundering surgical attire 

Design:

Informative 


	Variables:  

This study was based on a literature review of published trials, no experimental variables were used.

Results: 

The article supports adhering to the guidelines of the Health Care Laundry Accreditation Council (HLAC). The guidelines include surgical personal changing into surgical attire provided from an institutional laundering service in a designated dressing are of the perioperative suite before entry into restricted areas. 


	Strengths: 

Numerous hospital systems follow AORN’s recommendations with little to no increase in infection rates 

Threats: 

There was no evidence of an opposing position or procedure and no research was conducted or reviewed
	Implications:  

Long history of preventing spread of infection to staff and patients by using current industry practices. 

Further Research: 

Further research needs to be done to reduce the cost of current practice recommended by HLAC.

	Wilson, J. A., Loveday, H. P., Hoffman, P. N., & Pratt, R. J. (2007). Uniform: An evidence review of the microbiological significance of uniforms and uniform policy in the prevention and control of healthcare-associated infections. Report to the Department of Health (England).  Journal of Hospital Infection, 66, 301-307.
	Purpose:

Establish current knowledge on the role of healthcare works uniforms’ as vehicles for the transfer of nosocomial infections

Design:

Systematic review

Sample:

118 published studies concerning healthcare workers’ uniforms as vehicles of pathogen transmission and the efficacy of different laundry practices were appraised.  Of the 118 studies, 24 were reviewed by two experienced reviewers.  
	Results:

Though guidelines suggest that professionally laundered uniforms are superior to uniforms laundered at home in terms of decontamination of pathogenic organisms, there is no strong scientific evidence to substantiate the assertion.  
	Strengths:

The studies were appraised and data was extracted by one reviewer and then agreed upon by a second reviewer

24 quality studies were used

Threats:

Studies were not double-blind appraised.  The studies were appraised and data was extracted by one reviewer and then agreed upon by a second reviewer.

Detergents used were never identified or thoroughly described.
	Implications:

Hospitals with policies requiring that scrubs be laundered using commercial procedures can require employees to launder their own scrubs at home.  This will relieve the hospital of the cost associated with laundering scrubs without increasing health care associated infection rates

Further Research:

Additional large scale studies need to be completed




Group #: 5    Staci Dickerson, Debbie Brown, Lauren Gillette, Michele Baker








                                          Clinical Question: In women with term pregnancies, does the nursing assessment and judgment impact the maternal and fetal outcome when using a cervical ripener versus the use of a labor inducer?

	Citation

(in APA format)
	Population Studied

(Who was studied? How many were in  the study)
	Results of Study

(What were the variables? What did the researchers find?)
	Threats to Validity of Study

(Where there significant problems with the study?  Where there reasons to doubt findings?)
	Implications of Study

(How can results help in caring for patients? Is more research required before we can draw conclusions?)

	Castaneda, C., Puente, J., Ochoa, R., Plasse, T., Powers, B. & Rayburn, W. (2005). Misoprostol dose selection in a controlled-release vaginal insert for induction of labor in nulliparous women. American Journal of Obstetrics & Gynecology, 193, 1071-1705.
	Hispanic nulliparous women ≥ 37 weeks gestation, scheduled for cervical ripening and induction of labor who were 18 yrs of older with singleton gestation.  Underlying condition warranting induction of labor had to be stable and baseline FHR pattern had to be reassuring.
	Independent Variables:

Misoprostol in dose reservoirs of: 25, 50, 100, 200 and 300 mcg

Dependent Variables:

Hyperstimulation, tachysystole w/non-reassuring FHR; cesarean delivery

Findings:

25 mcg - >24 hrs to delivery and required oxytocin augmentation.  4/6 required cesarean delivery

50 mcg – 1/6 failed to progress and required cesarean delivery

100 mcg – 1/6 failed to progress and required cesarean delivery

200 mcg – 4/6 failed to progress & non-reassuring FHR required cesarean delivery

300 mcg – 2/6 hyper-stimulation and required cesarean delivery


	Strengths:

All study records were critically reviewed to validate the date for regulatory reporting purposes.

Threats:

Too small of a sample (6 subjects per dose group = 30 subjects) to conclusively demonstrate efficacy or to establish safety.  Observer bias from the unblended nature of the study
	This is an exploratory, maximum tolerable dose, dose-ranging study.  None of the women in the 25 mcg group delivered vaginally by 24 hours compared with 83% in the 100 mcg and 67% in the 300 mcg group.  The overall cesarean rate was 39% in this study highlighting the risk for inducing nulliparae.  A phase III clinical trial will test the efficacy and safety of the 100 mcg dose.

Because there is no controlled delivery of misoprostol, labor nurses must use assessment skills to ensure maternal and fetal safety of care when ripening agents are used for an unfavorable cervix.

	Crane, J., Young, D., Butt, K., Bennett, K., & Hutchens, D. (2001). Excessive Uterine Activity Accompanying Induced Labor. The American College of Obstetricians and Gynecologists, 97(6), 5.
	519 women at term (40 weeks) who had labor induced and 86 women at term (40 weeks) in spontaneous labor.
	Independent: Misoprostol, Dinoprostone, or Oxytocin

Dependent Variables: Hyperstimulation, Tachysystole, time (in minutes) to excessive uterine activity, number of doses

Findings: Tachysystole occurred more often with Dinoprostone. Hyperstimulation occurred significantly more often with vaginal administration. There was also a shorter time to tachysystole with increasing doses of Misoprostol
	All cohorts were not part of a single randomized controlled trial but compromised three randomized controlled trials plus a spontaneous labor cohort.

Also, with the small sample size, the study did not have the ability to research rarer outcomes.
	This study presented interesting findings about common adverse events when inducing labor with both Misoprostol and Dinoprostone.  Further research needs to be completed to determine effective and safe dosing, educating pt’s on the S/E’s of these drugs, and educating nursing staff on proper and safe dosing of these drugs.

	Diro, M., Adra, A., Gilles, J., Nassar, A., Rodriguez, A., Salamat, S., Beydoun, S., O’Sullivan, M., Yasin, S., Burkett, G. (1999). A Double-Blind Randomized Trial of Two Dose Regimens of Misoprostol for Cervical Ripening and Labor Induction. The Journal of Maternal-Fetal Medicine, Volume 8. Retrieved from Informalhealthcare.com
	Two groups of term pregnancy women. 126 in one and 125 in the other for a total of 251 participants
	Independent: The dose of misoprostol given to each patient. 50 mg. 

Dependent: Cervical ripening as shown by the Bishops Score.

 Patients in the 50ug group had a shorter first stage of labor. Shorter delivery intervals and decreased need for oxytocin than the 25ug group.
	None found.
	By giving the lowest dose possible with the best results the horrible side effects can be eliminated or greatly reduced making it a more safe drug for the induction of labor.

	Fonseca, L., Wood, H., Luca, M., Ramin, S., Phatak, D., Gilstrap, L. & Yeomans, E. (2008). Randomized trial of preinduction cervical ripening: misoprostol vs oxytocin. American Journal of Obstetrics & Gynecology. 199:305.e1-305e5


	336 women who were hospitalized for induction ≥24 weeks gestational age.  Add’l inclusion criteria: Bishop’s score <5, singleton gestation, cephalic presentation. Exclusion criteria: prev. uterine surgery, placenta previa/abruption, dx intraamniotic infection, HSV infection, multi gestations, PROM, active labor or any other m/f conditions that precluded induction
	Independent Variables:

Misoprostol; oxytocin

Dependent Variables:

Increased delivery rate

Findings:  Use of oxytocin alone decreases time intervals from tx to active labor and tx to delivery when compared to preinduction cervical ripening with misoprostol.

Preinduction with misoprostol did not improve vaginal delivery rate & prolonged time to delivery
	Strengths:

Randomized to groups;

Continuous fetal heart rate and contraction monitoring was preformed;

Reliable data collection and comparison

Inferential statistics and hypothesis testing used to analyze data

Threats:

Small sample size.  Sample size of 540 divided equally is needed to test primary hypothesis
	Because misoprostol did not improve vaginal delivery rate, study proposes misoprostol use be eliminated.  If misoprostol is augmented with oxytocin, labor is prolonged.



	Hofmeyr, G., Gulmezoglu, A. & Alfirevic, Z. (1999). Misoprostol for induction of labour: a systematic review. British Journal of Obstetrics and Gynaecology, 106, pp. 798-803. 


	31 trials were reviewed
	Independent Variables:

Misoprostol for cervical ripening

Dependent Variables:

Uterine hyperstimulation; Cesarean section;

Findings:  While misoprostol has a beneficial effect  on cervical ripening and decreased need for oxytocin, hyperstimulation was more common both without and with associated FHR changes
	Strengths:

Systematic review

Threats:

Trials were not sufficiently large to assess the likelihood of uncommon, serious adverse perinatal and maternal complications.  Bias because of the unblended nature of these studies.
	The use of misoprostol requires labor nurses to keep laboring women under constant supervision.  Use of misoprostol is preferable in only controlled trials.

	Kramer, M., Rouleau, J., Baskett, T., Joseph, K.S. (2006).  Amniotic-fluid embolism and medical induction of labour:  A retrospective, population-based cohort study.  The Lancet, vol. 368, issue 9545.  DOI: 10.1016/50140-6736(06)69607.4
	
	
	
	

	Majoko, F., Nystrom, L., Lindmark, G.  (2002).  No benefit, but increased harm from high dose misoprostol for induction of labour: a randomized trial of high vs. low dose misprostol.  Journal of Obstetrics and Gynaecology, 22(6), 614-617.
	127 women admitted for induction of labor with a singleton live fetus in cephalic presentation after 37 weeks gestation.
	Independent variable: high and low dose misoprostol

Dependent variable: effectiveness and safety in induction of labor at term

Findings:  It had to be discontinued early because of complications in the high dose group.  They found that the lower dose was just as effective but did not have as many complications.
	Strengths:  single blinded

Threats:  The misoprostol tablets were scored and broken so dosage was not verifiable.  The study was discontinued early.  The sample size was small.
	High doses of misoprostol were associated with higher incidence of uterine hyperstimulation, low apgar scores, meconium staining, uterine rupture, still births, and higher NICU admission.

	Nicholson, J., Cronholm, P., Kellar, L., Stenson, M., Macones, G. (2009). The association between increased use of labor induction and reduced rate of cesarean delivery. Journal of women’s health, Volume 18. DOI: 10.1089/JWH.2007.0449
	400 women retrospectively chosen. Women at term pregnancy through delivery.
	Independent: Alternative methods of obstetric care.

Dependent: Cesarean Rate. 

 Alternative obstetrical care leads to a higher rate of induction. And a more frequent use of prostaglandins.
	Retrospective studies cannot always gather all of the information necessary to meet conclusions.
	A lower rate of c-section was associated with the group and if surgery can be prevented it is better for the patient and infant outcomes.

	Nigam, A., Singh, V., Dubay, P., Pandey, K., Bhagoliwal, A., Prakash, A.  (2004).  Misoprostol vs. oxytocin for induction of labor at term.  International Journal of Gynecology and Obstetrics, 86, 398-400.
	70 women between 37-42 weeks gestation with a favorable fetal  presentation.
	Independent variable:  misoprostol, oxytocin

Dependent variable:

Induction of labor at term

Findings:  They found isoprostol to be an effective agent for induction in carefully selected patients and that it took half the time of oxytocin to induce delivery.
	Strengths: The  authors said that this result may represent important racial differences.

Threats: This was a small sample size.  The misoprostol tablets were scored and broken so dosage was not verifiable.
	Low dose misoprostol was effective in augmenting labor in specific patients with no worsening maternal or fetal outcomes.

	Tan, T.C., Yan, SY., Chua, TM., Biswas, A.,& Chong,Y.S. (April 13,2010). A Randonmized controlled trial of low-dose misoprostol and dinoprostone vaginal pessaries for cervical priming. General Obstetrics. DOI: 10.1111/J.1471-0528.2010.02602.X
	171 women with term pregnancies and a bishops score <6.
	Independent: Double Dose of Misoprostol as compared to a Single Dose

Dependent: Number of women who achieved active labor in <6 hours. 

More women in the double dose group achieved primary outcome than those that received the single dose.
	None found
	More research is required however the implications of the study are that the double dose is more effective and should be used to get the best results.

	Wing, D. & Gaffaney C. (2006). Vaginal misoprostol administration for cervical ripening and labor induction. Clinical Obstetrics & Gynecology, 49(3), 627-641.
	Randomized Trial: 64 women >28 weeks gestation

2 large Meta-analyses: 70 trials and over 9,000 women

Trial of 251 women comparing 25 mcg vs. 50 mcg of intravaginal misoprostol

Trials as to dosing regimens
	Independent Variables:

25 mcg vs. 50 mcg dose of intravaginal misoprostol

Dependent Variables:

Decreased delivery time;

Hyperstimulation; tachysystole; uterine rupture

Non-reassuring FHR

Cesarean birth

Findings:

50 mcg dose resulted in increased uterine tachysystole and increased neonate cord pH <7.18 and increased hyperstimulation as well as meconium stained amniotic fluids.  25 mcg dose of misoprostol appears to be a safe dose for cervical ripening.
	Strengths:

Referenced several randomized trials and meta-analyses 

Threats:

Some of the trials represented small sample sizes


	Misoprostol is only available in 2 doses – 100 mcg and 200 mcg, both of which are unscored.  This can lead to administration confusion.  There is no agreement as to appropriate dose and dosing regimen.  Although there is a growing body of data regarding the ambulatory use of intravaginal misoprostol for cervical ripening, its use for this purpose cannot be recommended outside of investigational protocols at this time because of concerns for maternal and neonatal safety.

	Wing, D, Miller, H., Parker, L., Powers, B., Rayburn, W. (2011). Misoprostol vaginal insert for successful labor induction. American College of Obstetricians & Gynecologists, 117(3), 533-541.
	374 women with Bishop score of 4 or lower before induction of labor.  Women were at least 18 yrs of age, low parity (3 or lower) with singleton pregnancies and at least 36 0/7 weeks of gestation. 60% were nulliparous and 40% were parous women.  Participants required cervical ripening as defined by baseline Bishop score of 4 or lower.  Participants were excluded if they presented with conditions requiring urgent delivery.
	Independent Variables:

Misoprostol (Dose reservoirs: MVI-100, MVI-150 and MVI-200)

Dependent Variables:

Tachysystole; non-reassuring FHR; increased cesarean births

Findings:

MVI-100 made no significant difference in delivery time and patients had to be augmented with oxytocin; While MVI-200 significantly decreased time to delivery and mothers used less oxytocin, MVI 200, resulted in tachysystole, non-reassuring FHR & increased cesarean deliveries..  A great percentage of the women achieved vaginal delivery w/i 24 hrs when exposed to MVI100, 150 & 200.  


	Strengths:

Randomized, double-blind control trial; baseline established; participants randomly assigned to receive misoprostol vaginal insert (MVI) 100, MVI 150, MVI 200; MVI 150 arm used to ensure lowest effective dose would be identified;

Threats:

Limited sample size and potential lack of generalizability due to restrictions imposed by inclusion criteria
	Even if the misoprostol was removed after achieving onset of active labor, many women may require cesarean delivery as a result of non-reassuring FHR patterns associated with MVI 200.  If MVI is in situ for more than 24 hours, a disproportionate percentage of women will require cesarean delivery. 

Until large scale investigations in various clinical settings are performed, nurses must assess the safety and efficacy of MVI 200.


Group #6:  Bethany Krottinger, Lindsey Alig, Rachel Page, Leticia Enriquez-Rojas
Clinical Question:   Do CHF patients 50 years and older who receive telemonitoring versus those who do not receive telemonitoring experience a decrease in hospital readmission rates?
	Citation

(in APA format)
	Population Studied

(Who was studied? How many were in  the study)
	Results of Study

(What were the variables? What did the researchers find?)
	Threats to Validity of Study

(Where there significant problems with the study?  Where there reasons to doubt findings?)
	Implications of Study

(How can results help in caring for patients? Is more research required before we can draw conclusions?)

	Arya, A., Block, M., Kautzner, J., Lewalter, T., Mortel, H., Sack, S., Schumacher, B., Sogaard, P., Taborsky, M., Husser, D., … Hindricks, G.  (2008). Influence of home monitoring on the clinical status of heart failure patients: Design and rationale of the in-time study.  The European Journal of Heart Failure, 10, 1143-1148.
	620 patients with heart failure over the age of 18 years old, NYHA Class II or III for 1 month prior to screening, LVEF ≤35% within 3 months prior to screening, and indication for therapy with diuretics
	Independent Variable:

Implantable cardioverter

defibrillator (ICD) or a cardiac resynchronization

therapy device with defibrillator backup (CRT-D)

Dependent Variable:

A composite endpoint of death, re-hospitalization, NYHA class

and quality of life

Findings:

This article suggests that the findings of the report will be in the future of the article, which would have been late 2010.
	Strengths:

Randomized groups

Blinded or concealed process

Threats:

Participants in other centers outside of U.S.

People under the age of 18

People with uncontrolled hypertension


	When the report is completed the results could possibly help patients in getting treatment sooner and help in quality of life.



	Berkley, R., Bauer, S.A., & Rowland, C. (2010). How telehealth can increase the effectiveness of chronic heart failure management.  Nursing Times, 106(26), 14-15.
	18 patients were studied who had severe or more advanced heart failure in a British partnership with Tunstall Healthcare, with a mean age not listed for the sample
	Independent variable:

Telehealth unit

Dependent variable:

tailored care for patients with long term

conditions at home, helping to improve

quality of life, prevent avoidable hospital

admissions, & provides support for community caseworkers/clinicians, helping them to

better manage large caseloads in patients’

homes and other community settings

Findings:
The main findings were that hospital admissions decreased by 46%; accident and emergency attendances were reduced by 67%; and the number of visits to the GP surgery decreased by 16%, but ultimately it found that proactive telehealth

monitoring enables healthcare professionals

to manage CHF more effectively and

support patients in their own homes.
	Strengths:

It was a pilot study which in England was an innovative way to help healthcare

It was said to be effective by patients’ satisfaction

Threats:

Small sample size

Cost
	The results of this study may produce different ways to telehealth that may be less costly but create same great benefits to patients while reducing healthcare costs at the same time.

Further question:

If the cost is high for this innovation of this small pilot study, would this results be as effective?

	Chaudhry, S., Mattera, J., Curtis, J., Spertus, J., Herrin, J., Zhenqiu, L., Phillips, C., Hodshon, B., Cooper, L., … Krumholz, H. (2010). Telemonitoring in patients with heart failure. The New England Journal of Medicine, 363(24), 2301-2309.
	1,653 hospitalized heart failure patients. Median age: 61 years.

Telemonitoring care: 826 patients

Usual care: 827

CHF patients classified according to the New York Heart Association Classes I, II, III and IV were included in the study. 819 patients out of 1,653 had class III heart failure. 1,135 heart failure patients had a left ventricular ejection fracture of < 40 %
	Independent: home telemonitoring, usual care

Dependent: 

hospital readmission rates of heart failure patients for any reason or death from any cause

Results: 49.3 % of home telemonitoring patients were readmitted to the hospital compared to 47.4 % of usual care patients who were readmitted to the hospital. (95% CI: -3 to 6.7; P = 0.45 by chi square test)

Findings: 
Home telemonitoring did not improve outcomes for heart failure patients. A reduction in hospital readmission rates for any reason was not found.
	None.
	Implications of this study suggest that independent and thorough disease-management strategies be evaluated before adopting the home telemonitoring intervention.

	Dansky, K.H., Vasey, J., & Bowles, K. (2008). Impact of telehealth on clinical outcomes in patients with heart failure. Clinical Nursing Research, 17(3), 182-199.
	284 patients with primary or secondary diagnosis of heart failure; mean age 77 years old


	Independent variables: Telehomecare monitoring used in conjunction with routine home health visits, routine home health visits alone

Dependent variables: Hospital readmission rates, emergency department visits, and death
Findings:
Overall tendency for telehomecare patients to have fewer hospitalizations at both 60 days and 120 days, was only statistically significant at 60 days
	Strengths:

Randomized to groups

Interviewers were blinded 

Self-report of patient hospitalizations were verified by hospital records

Threats: 

Small sample size reduced statistical power; a power analysis revealed a sample size of 394 would achieve statistical power of .80 

Study does not specify classifications of congestive heart failure with regard to inclusion criteria; only refers to “primary or secondary diagnosis of heart failure” 

No control over which type of monitoring system patient received in the intervention group because it was dependent on which HHA the patient used

Only examined those patients receiving home health care visits; the equipment was removed once the home health care certification period ended
	Patients who used telehomecare monitoring experienced fewer hospitalizations or readmissions than those who only received home health visits for a defined period of time.

The authors suggest that telemonitoring provides a feedback mechanism that supports appropriate behaviors to manage heart failure.

Further question: What type of telehomecare monitoring system provides the most benefit (e.g. one-way monitoring system versus two-way video monitoring system)?

	Darkins, A., Ryan, P., Kobb, R., Foster, L., Edmonson, E., Wakefield, B., & Lancaster, A. (2008). Care coordination/home telehealth: The systematic implementation of health informatics, home telehealth and disease management to support the care of veteran patients with chronic conditions. Telemedicine and E-Health, 14(10), 1118-2.
	10,800 patients with specific heart failure diagnosis among cohort of 17,025 being monitored through Care Coordination Home Telehealth (CCHT) program; mean age 65 years, 96% male
	Independent variables: 

Veteran enrollment within CCHT program versus those Veterans enrolled within the VHA system not enrolled in CCHT program who receive usual care following discharge from hospital (includes clinic visits and/or home health visits)

Dependent variables:

Hospital admissions from six months postenrollment, hospital bed days of care

Findings: 
Of those enrolled in CCHT with specific diagnosis of heart failure, 25.9% experienced a reduction in utilization of health care (grouped together as reduction of readmissions and hospital bed days of care).  Overall reduction of hospital readmissions for all patients was 19.7%
	Strengths: 

Large sample size

Systems approach to management of telehealth program

Conducted cost benefit analysis which shows average cost to be $1600 per patient per year resulting in significant cost savings to the VHA

Threats: 
Potential difficulty in replicating this type of program and related studies in smaller healthcare systems/private sector

Article states that “a computerized patient record is a fundamental prerequisite to establishing a viable CCHT program at an enterprise level”

No statistical significance noted in between intervention groups and control groups
	Patients with heart failure alone as well as those with heart failure and other comorbid conditions enrolled in the CCHT program within the VHA healthcare system experienced a statistically significant reduction in hospitalizations and bed days of care

	Giordano, A., Scalvini, S., Zanelli, E., Corra, U., Longobardi, G. L., Ricci, V.A., Baiardi, P., … Glisenti, F. (2007). Multicenter randomized trial on home-based telemanagement to prevent hospital readmission of patients with chronic heart failure. International Journal of Cardiology, 131, 192-199.
	460 congestive heart failure patients. Median age: 57 years + or – 10 years.

New York Heart Association classes II, III, and IV. 124 home based telemonitoring patients had class II heart failure and 106 had either class III or IV.  Among usual care patients, 150 had class II heart failure and 80 had either class III or IV heart failure

Left ventricular ejection fraction with < 25 %: 97 home telemonitoring patients, 121 usual care patients
	Independent: 

Home-based telemanagement, usual care follow up program

Dependent: 

Hospital readmissions, hospital costs

Findings: 
Home-based telemonitoring significantly reduced the risk of heart failure patients being readmitted to the hospital when compared to patients who received usual care. 43 Home-based telemanagement patients were readmitted to the hospital and 73 usual care patients were readmitted to the hospital for heart failure reasons. (RR = 0.49, 95 % CI: 0.31-0.76; p = 0.0001)


	The study had several limitations. Patients were selected among a population of CHF patients who had been discharged from hospitals who have a comprehensive HF management organization. Also, randomization of the groups was compared to demographic and clinical characteristics so a multivariate analysis was used to adjust baseline variables. This analysis did not change the results. Lastly, the cost analysis was limited to only the cost of the hospital readmission. Costs for other health services that either directly or indirectly related to HF were not studied.
	Home-based telemanagement holds promise for the reduction of hospital readmission rates. This study helps clarify the role telemanagement plays in the quality of life in HF patients. Overall conclusion is that a one-year home-based telemonitoring program not only reduces hospital readmission rates but also reduces health care costs for CHF patients as well. 

	 Inglis, S., Clark, R., McAlister, F., Ball, J., Lewinter, C., Cullington, D., Stewart, S., … Cleland, J. (2011). Structured telephone support or telemonitoring programmes for patients with chronic heart failure. Cochrane Database of Systematic Reviews 2010, 11(8). doi: 10.1002/14651858.CD007228.pub2
	25 studies and five published abstracts were included, samples included 5613 subjects with CHF diagnosis for structured telephone support and 2710 subjects with CHF for telemonitoring.  
	Independent:

Structured telephone support, home telemonitoring, usual care

Dependent:

CHF-related hospitalizations, all-cause mortality, quality of life factors

Findings:

Pertinent to our topic of interest was that both structured telephone support and telemonitoring (both are included in our definition of telemonitoring) reduced readmissions for CHF patients; structured telephone support – (RR 0.77, 95% CI 0.68-0.87, P < 0.0001) and remote telemonitoring (RR 0.79, 95% CI 0.67-0.94, P = 0.008)
	Strengths:

Large sample size from systematic review (gold standard of research) shows statistical significance of intervention compared to usual care

Quantitative approach to studying telemonitoring as an intervention in the absence of home visits or standard clinic follow-up 

Allows healthcare service planners and providers alike to observe the value in alternative CHF disease management programs.

Took into account multiple factors including mortality, hospitalizations, length of stay, cost, and quality of life

Threats:

The research study is conducted in parallel to the existing service on patients who are willing to participate in research and by staff that are usually super-numerate to the service that delivers routine clinical care.
	Telemonitoring appears to be effective in reducing all-cause mortality and CHF-related hospitalizations in patients with CHF.  Organizations have an incentive to invest in more intensive discharge programs where telemonitoring may play a significant role in reducing potentially preventable readmissions.

	Koehler, F., Winkler, S., Schieber, M., Sechtem, U., Stangl, K., Bohm, M., Boll, H., Baumann, G., Honold, M., Koehler, K., Gelbrich, G., Kirwan, B., … Anker, S. (2011, March 28).  Impact of remote telemedical management on mortality and hospitalizations in ambulatory patients with chronic heart failure:  The telemedical interventional monitoring in heart failure study.  Circulation, 123, 1873-1880.  doi:  10.1161/CIRCULATIONAHA.111.018473 


	710 ambulatory patients with stable chronic heart failure in NYHA functional class II or III and with a mean age of 66 +/- 10 years, and sample size divided into two groups (1:1) RTM and usual care. 
	Independent Variable:

Remote telemedical management

Dependent Variable:

All-cause mortality, composite of cardiovascular mortality and hospitalizations; days lost, rate of hospitalizations.

Findings:
RTM compared with usual care did not result in a significant effect on all-cause mortality (hazard ratio, 0.97; 95% confidence

interval, 0.67 to 1.41; P_0.87) or on cardiovascular death or HF hospitalization (hazard ratio, 0.89; 95% confidence

interval, 0.67 to 1.19; P_0.44).
	Strengths:

Trial design using randomized, multicenter, and controlled intervention

Threats:
Low statistical power to detect a clinically relevant difference in mortality between the compared patient groups.

Limitation to clear understanding of the telemonitoring procedures and processes implemented for each trial concerned.


	Even though the results were not significant enough to show a difference between the groups, it did decrease some admissions and mortalities.  So in a way it helps with managing mortalities and readmissions, even if it is just one life it would be worth it, especially in this case it did not talk about cost being a factor.



	Lehmann, C., Mintz, N., & Giacini, J. (2006).  Impact of telehealth on healthcare utilization by congestive heart failure patients. Disease Management and Health Outcomes, 14(3), 163-169. 
	20 patients aged ≥65 years, have both Medicare parts A & B,  have class III or IV CHF, be functional (assessed by a  home health nurse), have 
a Folstein Mini Mental Score of at least 24, have had at least three doctor visits or one hospitalization in the previous 12 months
	Independent:

Telehealth management of congestive heart failure patients

Dependent:

Improvement of quality management and reduction of physician office visits, emergency department visits, and hospital readmissions

Findings: 
The findings demonstrated that patients managing CHF via telehealth technology decreased overall utilization of healthcare resources by 41%, physician visits by 43%, emergency department visits by 33%, and hospital readmission by 29%.
	Sample size was too small

The study did not address in depth issues such as compliance, satisfaction, health economics, and caregiver burden. 
	Patients who used telehealth monitoring experienced fewer physician office visits, emergency department visits, and hospital readmissions than those who did not. 



	Polisena, J., Tran, K., Cimon, K., Hutton, B., McGill, S., Palmer, K., … Scott, R. (2010). Home telemonitoring for congestive heart failure: A systematic review and meta-analysis. Journal of Telemedicine and Telecare, 16, 68-76. doi: 10.1258/jtt.2009.

090406
	3,082 congestive heart failure patients. Mean age > 55 years. 

The mean New York Heart Association classification of heart failure patients in this study were between class III and IV.  

Out of 21 studies, 10 studies reported left ventricular ejection fractions that were < 40%.  The other 11 studies did not report LVEF percentages.
	Variables: CHF patients

Independent variable:
 home telemonitoring, usual care

Dependent variable:

Hospital admissions, mortality rates, quality of life

Findings: 
Home telemonitoring helped reduce mortality compared to usual care.  (RR = 0.64; 95 % CI: 0.48-0.85). Home telemonitoring also helped reduce the number of hospitalizations and other health care service uses.


	Limitations: results were limited to published articles from 1998 to 2008. For some of the outcomes measured, sample sizes and the number of studies were low.  Also, generalizability of the patient population may be limited due to  patients with characteristics such as cognitive impairment, mental illness, language barrier, no computer or telephone line to transmit home telemonitoring data or life expectancy is less than one year were all excluded from the studies that were researched. 
	More research and studies of higher methodological quality are needed in order to get more specific information about the clinical effectiveness of home telemonitoring interventions.

	Scherr, D., Kastner, P., Kollmann, A., Hallas, A., Auer, J., Krappinger, H., Schuchlenz, H., Stark, G., Grander, W., Jakl, G., Schreier G., … Fruhwald, F.M. (2009). Effect of home-based telemonitoring using mobile phone technology on the outcome of heart failure patients after an episode of acute decompensation: Randomized controlled trial. Journal of Medical Internet Research, 11(3), e34.


	120 patients diagnosed with heart failure (utilized NYHA functional class II  – IV), median age 66 years
	Independent variables:

Pharmalogical treatment group (control group - no planned interaction between study and those in the control group)

Pharmalogical treatment plus received telemedical surveillance for six months (intervention group) 

Dependent variables:

Hospitalizations or death

Findings:
Study was stopped after randomization of 120 patients despite statement of need for 240 patients to achieve statistically significant difference at an error of .05 with a power of 80%.

Home-based telemonitoring improved outcome in CHF patients by reducing frequency and duration of hospitalizations; 18 control group patients reached primary endpoint (17 hospitalizations and 1 death) versus 11 intervention group patients (11 hospitalizations) RR = 0.50, CI 95%   0.03-0.74, P = 0.06)
	Strengths: 

Randomized to groups

Threats: 
There were a number of patients recruited for the study that were unable to operate the mobile device and so could not participate (described as “never beginners” and not part of the analysis) which resulted in the investigators stopping randomization at 120 patients
	Telemonitoring has the potential to reduce frequency and duration of hospitalizations.

Further question:

What type of user interface would be most efficient for elderly patients for daily data acquisition?

	Schwarz, K., Mion, L., Hudock, D., & Litman, G. (2008). Telemonitoring of heart failure patients and their caregivers: A pilot randomized controlled trial. Progress in Cardiovascular Nursing, 23, 18-26.
	102 patients aged 65 years and older with heart failure. Mean age is 78.21 years.

New York Heart Association classification of heart failure: 21 had class II, 49 had class III, 32 had class IV. 

No information was reported for LVEF.
	Independent variables: home telemonitoring (electronic home monitoring) by an advanced practice nurse

Dependent variables: hospital readmissions, emergency department visits and costs, risk of hospital readmission for heart failure patients.

Findings: 
No difference has been determined in hospital readmissions between home telemonitoring group and the usual care group. No significant difference was found between home telemonitoring and usual care groups in hospital costs.
	Limitations: The study used patients were classified in NYHA classes II, III, and IV. 31 % of the patients in the study were classified as NYHA IV. Therefore, a study that replicates this study using patients who are not as severely ill could produce results that have greater differences between groups. Also, patient visits with cardiologists or primary care physicians and their responses to nursing assessments of the HF patients were not obtained. Health care providers verbally noted concerns about the amount of paperwork involved in monitoring patients using the EHM system. Therefore, information about patients in the study may have been minimized during physician decision-making and could have affected actions that may have lead to hospitalizations and or early readmissions. Another limitation is lack of control over usual care that was provided by home health care agencies.
	More research is needed to determine which target population would most benefit from home telemonitoring by EHM. EHM developments in the future may lead to enhanced self-management of heart failure and lead to improved clinical outcomes.

	Seto, E. (2008). Cost comparison between telemonitoring and usual care of heart failure: A systematic review. Telemedicine and E-Health, 14(7), 679-86.
	11 articles met inclusion criteria,

describing 10 different heart failure telemonitoring systems; Nine of the 10 studies

analyzed the direct costs to the healthcare system
	Independent variables:

Studies that included patients with diagnosis of heart failure utilizing a functional telemonitoring system with a component of home physiological measurements compared to groups of patients receiving usual care

Dependent variables:

Direct costs and indirect costs

Findings:

All studies meeting inclusion criteria found

cost reductions from telemonitoring compared to usual care, which ranged

between 1.6% and 68.3%; Cost reductions were mainly attributed to reduced hospitalization expenditures
	Strengths:

All studies found reduction in hospital associated costs

Threats:

Small number of studies that reviewed the economic data among larger amount of studies looking at heart failure patients and telemonitoring

Telemonitoring requires an initial financial investment
	Available data suggest HF telemonitoring

will substantially reduce costs in

the long term, particularly by reducing rehospitalization and travel costs. 

Further question: Determine the economic impact of

HF telemonitoring, on indirect costs, so that informed decisions can be made on whether to implement HF telemonitoring,

based on full cost–benefit analyses

	Woodend K.A,. Sherrard H., Fraser M., Stuewe L,. Cheung T, &. Struthers C.  (2008). Telehome monitoring in patients with cardiac disease who are at high risk of readmission. Heart and Lung, 37(1), 36-45.

	249 patients (121 with heart failure and 128 with angina), mean age 66 years; utilized NYHA functional classes II - IV
	Independent variables:

telehome monitoring

Dependent variables:

Readmissions to a hospital; other outcomes the study looked at included health care resource use (ER visits, physician office visits, home care use), morbidity, and quality of life

Findings:

There was no significant difference in hospital readmission rates between patients with heart failure receiving telehome monitoring or usual care at the three month and one year time intervals;  Patients with angina did have significantly fewer hospital readmissions at the three month and one year time intervals
	Strengths:

Describes telehealth innovations to be practical method of providing in-home monitoring to patients with major cardiac conditions such as angina

It is possibly cost effective and could assist healthcare organizations in managing chronic illness

Threats:

Small sample size

Health care resource use data was based on patient recall  

Study did not intend to determine what features of the telehome monitoring affected the outcomes
	Based solely on this study, the only potential benefit would be to focus on patients with angina which is not our EBP topic of concern

Further research results are needed to make a more sound determination when considering resource allocation and implementation of telehealth program into practice


Group #7:   Ali Sloan, Casey Goodwin, Erin Holder, Libby Francis



Clinical Question:   In the neonate population (0-28 days) undergoing painful procedures in the Neonatal Intensive Care Unit (NICU), is oral sucrose effective at reducing pain compared to placebo treatment?
	Citation

(in APA format)
	Population Studied

(Who was studied? How many were in  the study)
	Results of Study

(What were the variables? What did the researchers find?)
	Threats to Validity of Study

(Where there significant problems with the study?  Where there reasons to doubt findings?)
	Implications of Study

(How can results help in caring for patients? Is more research required before we can draw conclusions?)

	 Elserafy, F.A., Alsaedi, S.A., Louwrens, J., Sadiq, B.B., & Mersal, A.Y. (2009). Oral sucrose and a pacifier for pain relief during simple procedures in preterm infants: a randomized controlled trial. Annals of Saudi Medicine, 29(3), 184-188. 
	Preterm infants (ranging from 27 to 36 weeks gestational age) in the neonatal intensive care unit. There were 36 total newborns in the population studied.
	Interventions:1.) No intervention, 2.) pacifier only, 3.) pacifier with saline, 4.) sucrose only, 5.) sucrose with pacifier, and 6.) saline only. Dependent variables: Pain response (PIPP score)

Findings: of all regimens, the lowest pain scores occurred with the use of 24% sucrose solution combine with pacifier.  The mean pain score for the combination of sucrose with pacifier was 0.7 as compared to 1.4 for the sterile water with pacifier group (P<.05)


	Limitations: Small population size; possible limitations from use of only 1 hospital; multiple factors being studied (6 regimens); looking at both sucrose and non-nutritive sucking rather than just effects of sucrose alone.
	Implications: Results from this study can aid in determining the most effective use of sweeties to reduce pain for newborns (specifically preterm).  The study states that the lowest pain score was associated with the use of 24% sucrose solutions combined with pacifier. This could lead to use of pacifiers with sucrose in NICU protocols.  Further Study: However, more studies need to be done to determine adequate sucrose doses alone for pain relief as well as synergistic effects of sucrose combination with non-pharmacologic measure such as pacifier use or swaddling, etc. 

	Stevens, B., Yamada, J., & Ohlsson, A. (2010). Sucrose for analgesia in newborn infants undergoing painful procedures (Review). The Cochrane Colaboration, 1-114.
	There were 44 studies reviewed, 3,496 participants. (systematic review)
	The review concluded oral sucrose effective for reducing perceived pain of infants during painful procedures. The variables were sweeties, breast-feeding, positioning, water, and pacifiers.
	Limitations: The review stated not many studies exist for the authors to review and include in the study. The population and material available are limited.
	Further Study: More research is required to determine the effectiveness of oral sucrose, however, completing studies on pediatric populations is somewhat difficult.  Many of the studies included were more than 10 years old. Implications: The results state sweeties can help reduce pain in neonates during painful procedures.

	Taddio, A., Shah, V., Hancock, R., Smith, R. W., Stephens, D., Atenafu, & ... Katz, J. (2008). Effectiveness of sucrose analgesia in newborns undergoing painful medical procedures. CMAJ: Canadian Medical Association Journal, 179(1), 37-42. 


	The population included 240 newborns 

(≥ 36 weeks gestation)

of diabetic mothers and nondiabetic mothers.
	Independent variables:

2 mL of a 24%-sucrose solution11 or 2 mL

of sterile water (placebo)

Dependent variables:

Pain response (PIPP score) and Adverse effects

Findings: modest reduction of pain in newborns

of both diabetic and nondiabetic mothers when sucrose was used for all medical procedures performed in the first 2 days after birth. However, when each procedure was analyzed separately, the effectiveness of sucrose was limited to venipuncture for the newborn screening test

Non significant adverse events noted


	Strengths:

Large sample size

Randomized to groups 

Participants were double blinded 

PIPP tool has strong validity 

Limitations:

Increased variability in pain responses by unsettling the newborns with the application of physiologic monitors.
	Implications:

Current pain management guidelines should be updated to reflect that sucrose can be used to reduce pain in newborns undergoing

Venipuncture for the newborn screening test but not for intramuscular injection of vitamin K. Not only does sucrose reduce pain in newborns undergoing painful procedures such as venipuncture but subsequently reduced responsiveness during routine care procedures. This is clinically significant for ill and preterm infants because handling procedures are associated with greater pain responses including behavioral and physiologic instability and significant increases in energy expenditures

Further question:

Further studies are needed to elucidate the mechanisms

responsible for the effectiveness of sucrose immediately

after birth.



	Gaspardo, C.M., Miyase, C.I., Chimello, J.T., Martinez, F.E., & Martins Linhares, M.B. (2007).  Is pain relief equally efficacious and free of side effects with repeated doses of oral sucrose in preterm neonates? Pain 137, 16-25.
	33 pre term neonates
	No side effects of using sucrose were detected .  The efficacy fo sucrose was maintained for pain relief in pre-term neonates with no side effects.  
	no specific limitations were detected. Small sample size
	Implications: ability to use sucrose for pain relief in simple procedures in preterm neonates.

Further study: size and amount of sucrose for efficacy in pain relief

	4. Harrison, D., Johnston, L., Loughnan, P. (2006). Oral sucrose for procedural pain in sick hospitalized infants: A randomized-controlled trial. Paediatrics. 39, 591-597.
	The study included 549 infants admitted to the NICU and 95 infants under the age of 2 months postnatal age admitted to the Cardiac Unit.
	This Study demonstrated that sick hospitalized infants in whom oral sucrose was administered prior to a blood collection by heel lance, exhibited reduced behavioral responses to pain in the period following the completion of the procedure, compared to a group receiving placebo. 
	Limitation to this study is that the examination of the efficacy of oral sucrose was limited to a single episode of heel lancing. Also, severity of illness was different between groups. 
	Implications: oral sucrose can be administered for analgesia prior to painful procedures to infants. 

Further study: More research needs to be performed on the quantity of sucrose given. 

	Mokhnach, L., Anderson, M., Glorioso, R., Loeffler, K., Shinabarger, K., Thorngate, L., Yates, M., Diercks, K., Berkan, M., Hou, S.S., Millar, A., Thomas, K.A., Walker, W., & Zbirun, I. (2010). NICU procedures are getting sweeter: Development of a sucrose protocol for neonatal procedural pain. Neonatal Network, 29, 271-279.
	This study reviewed sucrose studies involving both term & preterm neonates. The review included over 400 neonates.
	Results from this study indicate the effectiveness of oral sucrose in analgesia for preterm and term neonates 
	The were few apparent limitations to this study.  The interventions (sucrose vs. placebo) as well as the population were well defined. There was the possibility of bias of evaluation of response to sucrose and its effectiveness. 
	 Implications: The need for development of sucrose protocol as part of NICU operations

Further Study: There are several risks and areas of concern regarding sucrose use in neonates. One of the main issues concerning clinicians is development of necrotizing enterocolitis (NEC).  Further studies need to be performed in order to decrease these fears and resistance to sucrose use. More research is needed to address associations of sucrose administration and NEC.

	Gaspardo, C.M., Miyase, C.I., Chimello, J.T., Martinez, F.E., & Martins Linhares, M.B. (2007).  Is pain relief equally efficacious and free of side effects with repeated doses of oral sucrose in preterm neonates? Pain 137, 16-25.
	There were 33 preterm neonates in the population.
	No side effects of using sucrose were detected .  The efficacy of sucrose was maintained for pain relief in pre-term neonates with no side effects.  
	No specific limitations were detected however on problem was the small sample size.
	Implications: The ability to use sucrose for pain relief in simple procedures in preterm neonates.

Further study: The size and amount of sucrose for efficacy in pain relief requires further study.
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