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Email Alerts for Pending Test Results  
 

 

We’ve often discussed the issue of test results pending at discharge (see our March 1, 

2011 Patient Safety Tip of the Week “Tests Pending at Discharge” and the list of other 

columns below). In our August 21, 2012 Patient Safety Tip of the Week “More on 

Missed Followup of Tests in Hospital” we discussed barriers to using computer 

technology to alert physicians to test results pending at discharge. One barrier was that 

the physician had to remember to log into a site to see if any test results had come back. 

A second barrier was that the list of pending tests was often long, including many results 

that were not deemed important. That, of course, led to alert fatigue when we attempted 

to alert physicians they had results when they logged on to CPOE. 

 

In that column we noted a potential solution developed by Dalal and colleagues (Dalal 

2012) that utilized automated email alerts as pending test results came in after discharge. 

Their preliminary results were encouraging. That group now reports on longer term 

results (Dalal 2013). Their methodology was a cluster randomized controlled trial. 

Intervention attending physicians and PCPs were significantly more aware of results of 

tests that were pending at discharge (76% vs 38% for attending physicians and 57% vs 

33% for PCP’s). Attending physicians tended to be more aware when the test results were 

actionable TPAD results. Satisfaction with the system was high for both attendings and 

PCP’s. 

 

This is an excellent and practical intervention for helping to avoid significant test results 

from falling through the cracks at a key transition of care. 

 

 

 

See also our other columns on communicating significant results: 

http://patientsafetysolutions.com/docs/March_1_2011_Tests_Pending_at_Discharge.htm
http://www.patientsafetysolutions.com/docs/August_21_2012_More_on_Missed_Followup_of_Tests_in_Hospital.htm
http://www.patientsafetysolutions.com/docs/August_21_2012_More_on_Missed_Followup_of_Tests_in_Hospital.htm
http://jamia.bmj.com/content/19/4/523.full
http://jamia.bmj.com/content/19/4/523.full
http://jamia.bmj.com/content/early/2013/10/23/amiajnl-2013-002030.abstract


 Patient Safety Tip of the Week May 1, 2007 “The Missed Cancer” 

 Patient Safety Tip of the Week February 12, 2008 “More on Tracking Test 

Results” 

 Patient Safety Tip of the Week October 13, 2009 “Slipping Through the Cracks” 

 What’s New in the Patient Safety World July 2009 “Failure to Inform Patients of 

Clinically Significant Outpatient Test Results 

 Patient Safety Tip of the Week March 9, 2010 “Communication of Urgent or 

Unexpected Radiology Findings” 

 Patient Safety Tip of the Week March 1, 2011 “Tests Pending at Discharge” 

 Patient Safety Tip of the Week August 21, 2012 “More on Missed Followup of 

Tests in Hospital” 

 What’s New in the Patient Safety World October 2013 “New AHRQ Toolkit: 

Improving Your Office Testing Process” 
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It MEOWS But Doesn’t Purr 
 

  

We’ve done several columns on early warning systems or scores using physiologic 

parameters to help identify patients with early clinical deterioration (see list at the end of 

today’s column). Most have been used in adult medical/surgical populations and have 

http://patientsafetysolutions.com/docs/May_1_2007_The_Missed_Cancer.htm
http://www.patientsafetysolutions.com/docs/February_12_2008_More_on_Tracking_Test_Results.htm
http://www.patientsafetysolutions.com/docs/February_12_2008_More_on_Tracking_Test_Results.htm
http://www.patientsafetysolutions.com/docs/October_13_2009_Slipping_Through_the_Cracks.htm
http://www.patientsafetysolutions.com/docs/July_2009_Failure_to_Inform_Patients_of_Clinically_Significant_Outpatient_Test_Results.htm
http://www.patientsafetysolutions.com/docs/July_2009_Failure_to_Inform_Patients_of_Clinically_Significant_Outpatient_Test_Results.htm
http://www.patientsafetysolutions.com/docs/March_9_2010_Communication_of_Urgent_or_Unexpected_Radiology_Findings.htm
http://www.patientsafetysolutions.com/docs/March_9_2010_Communication_of_Urgent_or_Unexpected_Radiology_Findings.htm
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http://www.patientsafetysolutions.com/docs/August_21_2012_More_on_Missed_Followup_of_Tests_in_Hospital.htm
http://www.patientsafetysolutions.com/docs/August_21_2012_More_on_Missed_Followup_of_Tests_in_Hospital.htm
http://www.patientsafetysolutions.com/docs/October_2013_New_AHRQ_Toolkit_Improving_Your_Office_Testing_Process.htm
http://www.patientsafetysolutions.com/docs/October_2013_New_AHRQ_Toolkit_Improving_Your_Office_Testing_Process.htm
http://jamia.bmj.com/content/19/4/523.full
http://jamia.bmj.com/content/early/2013/10/23/amiajnl-2013-002030.abstract
http://www.patientsafetysolutions.com/docs/January_2014_Email%20Alerts_for_Pending_Test_Results.htm


utilized the MEWS (modified early warning score) or in pediatric populations utilizing 

PEWS (the pediatric early warning score). 

 

In the UK a modified early obstetric warning system (MEOWS) has been used in 

obstetric inpatients to track maternal physiological parameters, and to aid early 

recognition and treatment of clinical deterioration after recommendation by the 2003–

2005 Confidential Enquiry into Maternal and Child Health report (Lewis 2007). 

 

MEOWS tracks the following parameters: 

 temperature 

 blood pressure 

 heart rate 

 respiratory rate 

 oxygen saturation 

 conscious level 

 pain scores 

 

Trigger thresholds are set for “red” (most serious) and “yellow” (somewhat less serious) 

triggers and algorithms describe what responses are indicated for each type trigger. The 

MEOWS was subsequently validated in 676 consecutive obstetric adminssions at one UK 

hospital (Singh 2012). 30% of the patients triggered and 13% had morbidity, which 

included things like haemorrhage, hypertensive disease of pregnancy, and suspected 

infection. The MEOWS was 89% sensitive and 79% specific, with a positive predictive 

value 39% and a negative predictive value of 98%. The authors suggest that MEOWS is a 

useful bedside tool for predicting morbidity. They attributed the high sensitivity to the 

fact they used morbidity rather than mortality or ICU admissions as their primary end 

point because the latter are relatively rare in obstetric populations (in fact, there were no 

admissions to the intensive care unit, cardiorespiratory arrests or deaths during their study 

period). They suggest that adjustment of the trigger parameters may improve positive 

predictive value. 

 

So MEOWS has been used in UK obstetrical settings for about a decade now. A recent 

study, however, has called into question its practical usefulness, impact on workload, and 

overall adherence (Mackintosh 2014). The Mackintosh study actually provides excellent 

insight into the contextual, cultural, hierarchical, organizational and practical barriers to 

implementing EWS programs. They did interviews and chart reviews on maternity wards 

at 2 UK hospitals, both of which presumably had guidelines which included use of the 

MEOWS. At one hospital the MEOWS chart was used in only 22% of postnatal cases. 

 

The authors point out that a big barrier was lack of a sound evidence base for MEOWS 

and fact that it was often perceived as being foist upon staff by outside forces for 

“political” and economic reasons despite lack of demonstration that it actually improved 

outcomes. Many staff apparently felt that MEOWS might have some value in high-risk 

cases but that it was of little value in the much more prevalent “healthy” pregnancies and 

deliveries. It was felt that the potential gains from MEOWS in this “healthy” population 

http://www.publichealth.hscni.net/sites/default/files/Saving%20Mothers%27%20Lives%202003-05%20.pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2044.2011.06896.x/full
http://qualitysafety.bmj.com/content/23/1/26.abstract


would likely be small. Many of the midwives felt that it resulted in a number of 

unnecessary interventions and took away some of their autonomy and clinical judgment. 

 

A major problem at one of the hospitals was that even when the algorithm called for the 

midwives to “call a doctor”, those doctors often either did not respond or did not listen to 

the midwives. Lack of timely responsiveness by such physicians obviously is a 

significant barrier to implementation of a system like MEOWS that requires escalation of 

care based upon physiological triggers. 

 

Part of the problem also had to do with workload and efficiency. Midwives might be 

required to enter vital signs in up to 4 separate places. 

 

Interestingly, they found that obstetrical units were often treated differently by the 

organization than med/surg units, a feeling often embraced by the obstetrical units 

themselves. 

 

As an aside, both the Mackintosh and Singh papers make mention of respiratory rate 

being a vital sign often incompletely monitored. Given our numerous columns on the 

hazards of opioid-induced respiratory depression, one might argue that respiratory rate 

could be extremely valuable in detecting patients at risk of clinical deterioration in a 

population of patients who may be receiving opioids. 

 

There were, however, some positive impressions of the MEOWS program. Many staff 

commented on how the MEOWS charts made things like vital signs visually apparent, 

compared to previously being “hidden” in the medical record, and hence making it easier 

to see trends. And they were able to cite individual cases where early recognition of 

deterioration likely provided interventions necessary to prevent adverse outcomes. 

 

The Mackintosh paper could really be a sociology paper about change management in 

general since so many of the barriers noted are encountered almost any time we look to 

change the way things are done. But the insights point out that despite the MEOWS 

concept being “simple” and “intuitively attractive” one needs to look hard at the evidence 

base and demonstrate that it actually improves outcomes, not just creates more work. 

(Note that studies like the Singh study demonstrated that MEOWS can identify patients at 

risk of deterioration but was not designed to show that implementation of MEOWS 

improved actual patient outcomes). Programs where we can clearly demonstrate a 

positive impact after implementation are much easier to maintain. Some very good 

lessons here! 

 

 

Some of our other columns on MEWS or recognition of clinical deterioration: 

 

 February 26, 2008 “Nightmares: The Hospital at Night” 

 April 2009 “Early Emergency Team Calls Reduce Serious Adverse Events” 

 December 15, 2009 “The Weekend Effect” 

 December 29, 2009 “Recognizing Deteriorating Patients” 

http://www.patientsafetysolutions.com/docs/February_26_2008_Nightmares_The_Hospital_at_Night.htm
http://www.patientsafetysolutions.com/docs/April_2009_Early_Emergency_Team_Calls_Reduce_Serious_Adverse_Events.htm
http://www.patientsafetysolutions.com/docs/December_15_2009_The_Weekend_Effect.htm
http://www.patientsafetysolutions.com/docs/December_29_2009_Recognizing_Deteriorating_Patients.htm


 February 22, 2011 “Rethinking Alarms” 

 March 15, 2011 “Early Warnings for Sepsis” 

 October 18, 2011 “High Risk Surgical Patients” 

 March 2012 “Value of an Expanded Early Warning System Score” 

 September 11, 2012 “In Search of the Ideal Early Warning Score” 

 May 2013 “Ireland First to Adopt National Early Warning Score” 

 September 17, 2013 “First MEWS, Now PEWS” 
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Trigger Tools to Prevent Diagnostic Delays 
 

 

In our March 2013 What’s New in the Patient Safety World column “Diagnostic Error in 

Primary Care” we highlighted a study by Singh and colleagues (Singh 2013) on 
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diagnostic errors in primary care that used a trigger tool methodology. Now Singh and 

colleagues (Murphy 2014) have gone a step further and used trigger tool methodology to 

identify cases in ambulatory care where certain red flags for possible cancers have not 

been acted upon. 

 

The beauty of trigger tool methodology (See our Patient Safety Tips of the Week for 

October 30, 2007 “Using IHI's Global Trigger Tool” and April 15, 2008 “Computerizing 

Trigger Tools”) is that it allows you to screen a large number of records that potentially 

have the item you are really looking for. Then in the subset of records that contain the 

“trigger” you can then do manual chart review to verify details. It basically streamlines 

what would otherwise be a very labor- and time-intensive process that would not 

otherwise be practical. 

 

One of the diagnostic errors we’ve talked about most frequently is the missed diagnosis 

due to failure to follow up on test results (see the list of our prior columns on this topic at 

the end of today’s column). The Murphy study identified 4 markers (or “red flags”) of 

potential cancer (elevated PSA level, positive fecal occult blood test, hematochezia, and 

iron deficiency anemia) to be used as the “triggers” and then did data mining of almost 

300,000 electronic patient medical records at two facilities looking for these triggers. 

They also applied an algorithm to exclude instances where the marker had already been 

followed up, or where the patient already had a known cancer, or where the patient had a 

known terminal illness. They then did a random chart audit of records identified by the 

above process to see how often those markers had not, in fact, been appropriately 

followed up. The positive predictive value (PPV) for each of these triggers was in the 60-

70% range. They estimate that this system could pick up 1048 instances of delayed or 

missed followup at their facilities. 

 

Note that the time interval set in their trigger tool was important. If the interval is too 

short many cases where followup had already been planned would be falsely identified as 

outliers. If the interval is too long, the delay in followup might lead to progression of a 

cancer. 

 

Their findings came from retrospective application of the trigger tool to a patient 

population. But the real potential value would be to apply the tool prospectively and 

identify cases in which intervention could still be taken to identify cancer sooner. 

 

The authors expect that the tool may yet be further refined. In many cases where the 

trigger was positive, chart review revealed information in the free text areas of charts that 

indicated appropriate action had already been taken or scheduled. They speculate that use 

of tools such as natural language processing might be able to identify those cases, further 

narrowing the number of charts identified by the trigger tool to an even more manageable 

number of cases needing manual chart review. 

 

The accompanying editorial (Schiff 2014) notes how use of such electronic screens can 

be used to identify other potential diagnostic errors. By linking laboratory and pharmacy 

databases, Schiff and colleagues uncovered patients who did not undergo follow-up for 

http://qualitysafety.bmj.com/content/23/1/8.full.pdf+html
http://patientsafetysolutions.com/docs/October_30_2007_Using_IHIs_Global_Trigger_Tool.htm
http://www.patientsafetysolutions.com/docs/April_15_2008_Computerizing_Trigger_Tools.htm
http://www.patientsafetysolutions.com/docs/April_15_2008_Computerizing_Trigger_Tools.htm
http://qualitysafety.bmj.com/content/23/1/1.full


abnormal TSH results, helping to avoid failure or delay in diagnosing hypothyroidism 

(Schiff 2005). 

 

In our April 15, 2008 Patient Safety Tip of the Week “Computerizing Trigger Tools” we 

speculated how computerized trigger tools might be used to identify opportunities to 

intervene before harm came to patients. The Murphy study has pushed that one step 

closer to reality. 

 

 

 

Some of our prior columns on trigger tool methodology: 

 October 30, 2007  “Using IHI's Global Trigger Tool” 

 April 15, 2008  “Computerizing Trigger Tools” 

 January 2011   “No Improvement in Patient Safety: Why Not?” 

 May 2011   “Just How Frequent Are Hospital Medical Errors?” 

 March 2013   “Diagnostic Error in Primary Care” 

 January 2014   “Trigger Tools to Prevent Diagnostic Delays” 

 

 

Some of our prior columns on diagnostic error: 

 September 28, 2010  “Diagnostic Error” 

 November 29, 2011  “More on Diagnostic Error” 

 May 15, 2012   “Diagnostic Error Chapter 3” 

 May 29, 2008     “If You Do RCA’s or Design Healthcare Processes…Read 

Gary Klein’s Work” 

 August 12, 2008  “Jerome Groopman’s “How Doctors Think” 

 August 10, 2010 “It’s Not Always About The Evidence” 

 January 24, 2012  “Patient Safety in Ambulatory Care” 

 October 9, 2012  “Call for Focus on Diagnostic Errors” 

 March 2013    “Diagnostic Error in Primary Care” 

 May 2013   “Scope and Consequences of Diagnostic Errors” 

 August 2013   “Clinical Intuition” 

 January 2014   “Trigger Tools to Prevent Diagnostic Delays” 

 And our review of Malcolm Gladwell’s “Blink” in our Patient Safety Library 

 

 

 

See also our other columns on communicating significant results: 

 May 1, 2007 “The Missed Cancer” 

 February 12, 2008 “More on Tracking Test Results” 

 October 13, 2009 “Slipping Through the Cracks” 

 July 2009 “Failure to Inform Patients of Clinically Significant Outpatient Test 

Results 

 March 9, 2010 “Communication of Urgent or Unexpected Radiology Findings” 

 March 1, 2011 “Tests Pending at Discharge” 

http://archinte.jamanetwork.com/article.aspx?articleid=486445
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http://patientsafetysolutions.com/docs/November_29_2011_More_on_Diagnostic_Error.htm
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http://www.patientsafetysolutions.com/docs/March_2013_Diagnostic_Error_in_Primary_Care.htm
http://www.patientsafetysolutions.com/docs/May_2013_Scope_and_Consequences_of_Diagnostic_Errors.htm
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 August 21, 2012 “More on Missed Followup of Tests in Hospital” 

 October 2013 “New AHRQ Toolkit: Improving Your Office Testing Process” 

 January 2014 “Email Alerts for Pending Test Results” 
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A Tool to Assess Pre-op Briefings 
 

 

We’ve long been strong advocates of using pre-op “huddles” (also known as preoperative 

briefings) and post-op debriefings as patient safety tools. And don’t forget: huddles are 

not just for the OR! Our December 9, 2008 Patient Safety Tip of the Week “Huddles in 

Healthcare” also discussed how huddles and briefings can be useful in a variety of 

healthcare situations, not just the preoperative one. Such huddles have benefits far 

beyond just remembering things that need to be done. The mere performance of the 
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briefings and debriefings fosters a sense of belonging to teams, empowerment for all 

members, and better communication. These lead not only to a culture of safety but they 

also significantly improve job satisfaction for all involved. 

 

Preoperative briefings and postoperative debriefings are tools we have strongly 

recommended since we first began talking about the TeamSTEPPS™  training program 

back in 2007 (see our our May 22, 2007 Patient Safety Tip of the Week “More on 

TeamSTEPPS™” and our March 2009 What’s New in the Patient Safety World column 

“Surgical Team Training”). Briefings and debriefings are also core components of many 

of the crew resource management programs such as the VA’s Medical Team Training 

Program (see our January 11, 2011 Patient Safety Tip of the Week “NPSA (UK) ‘How to 

Guide’: Five Steps to Safer Surgery”). 

 

Checklists have been utilized more often for the preoperative briefings or huddles than 

for postop debriefings. We previously noted a study by Lingard et al (Lingard 2008) that 

used a checklist to structure short team briefings and documented reduction in the 

number of communication failures. Another group (Paull 2010) demonstrated that 

implementation of preoperative checklist-driven briefings was associated with increased 

compliance with antibiotic prophylaxis and DVT prophylaxis. Our April 2012 What’s 

New in the Patient Safety World column “Operating Room Briefings and Debriefings” 

highlighted a study (Bandari 2012) that demonstrated how structured tools for OR 

briefings and debriefings can identify a whole host of patient safety issues. The online 

version of the article provides copies of the tools used. Our December 9, 2008 Patient 

Safety Tip of the Week “Huddles in Healthcare” discussed an article by Nundy and 

colleagues at Johns Hopkins (Nundy 2008) that found a very simple format for pre-

operative briefings led to a 31% reduction in unexpected delays in the OR and a 19% 

reduction in communication breakdowns that lead to delays. Other examples of checklists 

for the preoperative briefings may be found on either the NHS Patient Safety First 

website or the VA website. Video examples of preoperative briefings may also be found 

at the NHS website or the VA website. 

 

Now the patient safety group at Johns Hopkins (Fabian 2013) has developed a tool to 

audit preoperative briefings and finds something we have also encountered: any checklist 

for the pre-op huddle should be customized for the particular service in which it is 

being utilized. 

 

Their tool was developed with 4 domains: briefing logistics, briefing basics, specific 

briefing content, and briefing participation. The audits with the tool showed wide 

variation across surgical services in both content of the briefings and participation in the 

briefings. They conclude that the variation across service lines suggests the need for 

service-specific customization of the briefing tool in surgery. 

 

We often implement interventions that make sense and have been demonstrated to 

improve outcomes but then we neglect to ensure that the intervention is being used and 

actually working. The pre-op briefing is one such intervention. In our July 31, 2012 

Patient Safety Tip of the Week “Surgical Case Duration and Miscommunications” we 

http://patientsafetysolutions.com/docs/May_22_2007_More_on_TeamSTEPPS.htm
http://patientsafetysolutions.com/docs/May_22_2007_More_on_TeamSTEPPS.htm
http://www.patientsafetysolutions.com/docs/March_2009_Surgical_Team_Training.htm
http://www.patientsafetysolutions.com/docs/January_11_2011_NPSA_UK_How_to_Guide_Five_Steps_to_Safer_Surgery.htm
http://www.patientsafetysolutions.com/docs/January_11_2011_NPSA_UK_How_to_Guide_Five_Steps_to_Safer_Surgery.htm
http://archsurg.jamanetwork.com/article.aspx?articleid=401280http://archsurg.jamanetwork.com/article.aspx?articleid=401280
http://www.ajsfulltextonline.com/article/S0002-9610%2810%2900454-X/abstract
http://www.patientsafetysolutions.com/docs/April_2012_Operating_Room_Briefings_and_Debriefings.htm
http://www.ingentaconnect.com/content/jcaho/jcjqs/2012/00000038/00000004/art00002
http://patientsafetysolutions.com/docs/December_9_2008_Huddles_in_Healthcare.htm
http://archsurg.ama-assn.org/cgi/content/abstract/143/11/1068
http://www.patientsafetyfirst.nhs.uk/ashx/Asset.ashx?path=/Intervention-support/Quick%20guide%20to%20briefngs%20and%20debriefings.pdf
http://www.patientsafetyfirst.nhs.uk/ashx/Asset.ashx?path=/Intervention-support/Quick%20guide%20to%20briefngs%20and%20debriefings.pdf
http://www.patientsafety.gov/mtt/VHAPreopBrief.pdf
http://www.patientsafetyfirst.nhs.uk/Content.aspx?path=/interventions/Perioperativecare/briefings/
http://www.patientsafety.gov/mtt/PreopBriefing.asx
http://ajm.sagepub.com/content/early/2013/11/12/1062860613509402.abstract
http://www.patientsafetysolutions.com/docs/July_31_2012_Surgical_Case_Duration_and_Miscommunications.htm


noted an article (Gillespie 2012) on factors involved in prolonging surgery. They noted 

that preoperative briefings occurred in only 12.5% of cases, despite that practice having 

been “mandated” at the study hospital. 

 

The tool in the current study from Hopkins is a practical way to audit your briefing 

implementation. 

 

In our April 2012 What’s New in the Patient Safety World column “Operating Room 

Briefings and Debriefings” we listed many of the issues that might be discussed in a pre-

op briefing/huddle. The pre-op briefing should be kept as simple as possible. Anticipate 

things and try to discuss the most serious things that might happen, but don’t make the 

process so complex and long that team members lose their attention. A typical pre-op 

huddle or briefing ordinarily takes no more than 3-4 minutes. We’ve found that simple 

checklists help the team complete those briefings. But we also noted that checklists that 

are too complicated are not good. We do have a tendency to add too many things to the 

checklists. Generally you should keep checklists to fewer than 10 items. Checklists 

should also be reviewed and revised as needed. Items that are not providing useful 

information can be deleted.  

 

So don’t just “mandate” pre-op briefings. Make sure they are useful to the services you 

design them for, that they are used, and that they improve care. 

 

 

See our prior columns on huddles, briefings, and debriefings: 

 April 9, 2007 “Make Your Surgical Timeouts More Useful” 

 May 22, 2007 “More on TeamSTEPPS™” 

 December 9, 2008 “Huddles in Healthcare” 

 March 10, 2009 “Prolonged Surgical Duration and Time Awareness” 

 January 11, 2011 “NPSA (UK) ‘How to Guide’: Five Steps to Safer Surgery” 

 March 2009 “Surgical Team Training” 

 April 2012 “Operating Room Briefings and Debriefings” 

 July 31, 2012 “Surgical Case Duration and Miscommunications” 
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