
Hidden danger in Pathology 
The recent study done by the Royal College of Pathologists Australasia (RCPA) and the various 
commissions of inquiry relating to pathology in Canada have shown that Professional Quality 
Assurance (QA) activities in pathology are essential to providing safe quality medical laboratory 
services.1,2,3,4  Professional QA activities and ongoing professional development help ensure 
that  consultations and reports generated by the pathologists are of the highest quality, meeting 
national and international standards. Never has this been more important than in this age of 
“onomics”, where pathologists are responsible for integrating new complex test results into 
patients’ reports, providing a pivotal proactive role in patient care. 

As indicated before 5 – “Pathology is unique because the workload of each pathologist is 
determined mainly by other physicians and users of laboratory services, and there is no inherent 
limiting factor for individual pathologist workload. For most physicians, time is the limiting factor, 
for example, availability of operating room time for surgeons, physician’s office hours, and the 
operating time for magnetic resonance imaging machines. In specialties with inadequate human 
resources, there are long waiting periods, which is quite common in Canada.”  The pathologists, 
due to professionalism, maybe unwisely, tries to complete the increasing clinical workload at the 
expense of other duties such as quality assurance, professional development and personal time, 
results in no “wait time” in pathology.  This allows funding agencies to ignore human resources 
needs in pathology unless a critical incident occurs, which has resulted in multiple commissions 
in pathology recently.  A survey done in early 2000 showed that a high percentage (74%) of 
departments were understaffedv.  Recently Pollet and Colgan6 have shown that the population to 
pathologist ratio from 1998 to 2008 has increased in spite of the growing workload related to an 
increase in the number of elderly people in our population and the growing complexity of 
pathology work.  

The RCPA studied the relationship between adverse impacts on quality and safety as defined 
by: 

• an increase in turnaround time;  
• not always completing QA;  
• quality compromises;  
• patient care compromises; and  
• health and well being of pathologists being compromised.  

The RCPA study found a direct relationship between number of hours worked per week and the 
proportion reporting adverse quality and safety impacts. The adverse quality and safety impacts 
increased sharply when the pathologists worked more than 39 hrs/week. (Please see Table 1 
and Figure 1)  Their study also showed that pathologists devote 60% of time to testing, 20% to 
other medical work (case conferences, autopsies, quality assurance and grossing), and 20% in 
non-medical work.  This is similar to the data found in a  Calgary study, which showed that direct 
clinical work occupies 57.5% of an anatomic pathologist’s time7 and a PathFocus survey where 
service work (AP+CP consulting) varies from 47% (University hospital) to 63% (Hospital without 
residents)8. 
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Table 1. Quality & Safety index by capacity  

Number of 
adverse Q&S 

impacts 

Total (96) % Working below 
full capacity 

(20) % 

Working at full 
capacity (52) 

% 

Working above 
full capacity 

(22) % 

Yes to 3 or more 45 5 50 68 

Yes to 1-2 32 45 31 28 

None 24 50 19 9 

 

 
Figure 1: Quality and safety by hours worked 
 

It has been proposed that work which requires complex cognitive tasks is ill suited for longer 
shifts as opposed to work with limited cognitive demands.9  This may account for some of the 
inconsistencies between different studies.   

The importance of fatigue on complex tasks is also stressed by Dr. Matthew B. Weinger10 who is 
the Director, Center for Research and Innovation in Systems Safety (CRISS), Vanderbilt 
University Medical Center.  He states that “Fatigue is particularly dangerous in situations where 

(1) A rare, but very salient signal has to be detected;  
(2) Multitasking and prioritization are key elements of work;  
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(3) There is a time gap between when information becomes available and when it has to be 
used; and  

(4) Creative thought is required.”  

More than one of these circumstances can exist concurrently.” 

Although most of the work done by pathologists may be routine “textbook” diagnoses, all 4 
situations can be encountered at any time making fatigue especially dangerous when a 
pathologist is looking down a microscope and is required to render a diagnosis. A mis-diagnosis 
could have a significant impact on patient management. 

Some examples include: 

(1) A rare, but very salient signal has to be detected; not recognizing a desmoplastic melanoma 
in a spindle cell lesion, overlooking adenoma malignum of cervix; 

(2) Multitasking and prioritization are key elements of work;  when work is interrupted by a phone 
call from a physician regarding another case and/or a technologist regarding equipment 
malfunction;  

(3) There is a time gap between when information becomes available and when it has to be 
used; when a clinician cannot be reached for more information to clarify a clinical situation and 
the case is signed out without proper clinical history and information; and  

(4) Creative thought is required; - finding an unusual case with which one is not familiar.  

Double blind studies to assess the  significance of fatigue and its impact on work are not 
ethically possible for obvious reasons.  Nevertheless there are some studies related to fatigue 
and its impact on work and on the individual: 

• Studies have shown that the 12-hour shifts are associated with difficulties staying awake 
on duty, reduced sleep times, and nearly triple the risk of making an error.11 12   The 
same studies show that working overtime or working more than 40 hours in a week was 
associated with a statistically significant increase in the risk of making an error. 

• Nurses who worked >8.5 to <12.5 are 1.4 times, and those >12.5 hrs. are 1.84 times 
more like to have Motor Vehicle Crash (MVC) or near MVC compared with shifts less 
than 8.5 hrs. 13  

• The National Institute of Occupational Safety and Health (NIOSH),14 states that working 
more than 40 hours per week (overtime), working extended shifts (more than 8 hours), 
and working both extended shifts and overtime can have adverse effects on workers’ 
health. They found that there were deteriorating performance on psychophysiological 
tests as well as injuries across the studies particularly with long shifts combined with 
overtime (>40 hrs/week).  Physicians are also noted to have deterioration in cognitive 
performance with long shifts. 

• Accident rates increase with the length of work15 , with accident rates rising after 9 hours, 
doubling after 12 consecutive hours,16 17 and tripling by 16 consecutive hours of work.18 
Data from the National Transportation Safety Board aircraft accident investigations also 
show higher rates of error after 12 hours.19  

• Hanecke et al found accident risk increased exponentially after the 9th hour at work and 
was highest among workers whose shift began in the evening or nightxviT. The authors 
concluded that shifts that last longer than 8 hours might lead to more worker fatigue and 
higher risk of accidents. Nurses working 12.5 hours or longer were significantly more 
likely to report difficulties remaining alert than nurses working fewer hours per day, 14 and 
they obtained on average 30 minutes less sleep.  
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• Study on 34 pediatric residents showed that their performance following a night of heavy 
call was quite similar to performance after drinking alcohol. Reaction times were slowed, 
errors of commission increased 40%, and on simulated driving test, lane variability and 
speed were significantly increased after a night of heavy call.20 

• Interns made 35.9% more serious medical errors during the traditional schedule 
(extended hours and every third night call) than during the intervention schedule 
(restricted schedule that reduced work shifts to 16 hours). Both the rate of serious 
medication errors and diagnostic errors were significantly increased by 20.8% and 5.6 
times during the traditional schedule compared to the intervention schedule21. 

• Working a job with overtime was associated with a 61% higher injury rate compared to 
jobs without overtime. Working ≥ 12 hours per day was associated with a 37% increase 
in hazard rate, and 60 hr/week with 23% increase in hazard rate. Injury rates increased in 
a dose-response fashion according to the number of hours per day (or week) that were 
worked. Injury rates were not affected by type of job or other factors such as gender.22 

• Meta-analysis of 21 studies showed that there is a link between hours of work and ill 
health, and that working long hours can be detrimental to health of an individual and 
his/her family. There was a mean correlation of 0.13 between weekly work hours and ill 
health.23 

• Analysis of 27 empirical studies showed that long work hours were associated with 
adverse health effects (cardiovascular disease, diabetes mellitus, disability retirement, 
physiological changes, and health-related behavior).24 

• Two significant nuclear power plant accidents (Three Mile Island and Chernobyl) and the 
environmentally disastrous grounding of an oil tanker (Exxon Valdez) occurred at night, 
during early morning hours when vigilance is at its lowest. 

• Fatigue-related problems are believed to cost the United States an estimated $18 billion 
dollars per year in lost productivity and accidents. More than 1,500 fatalities, 100,000 
crashes, and 76,000 injuries annually are attributed to fatigue-related drowsiness on the 
highway. 25  

These studies underscore the obvious; extended shifts, overtime and fatigue at the workplace, 
especially with tasks demanding constant attention to detail and where the consequences of 
errors are high, should be avoided if at all possible.  The ever changing standards of care with 
integrated consultation reports, the proactive role in multidisciplinary patient care and the 
requirement for continuous professional quality assurance to ensure safe, high quality patient 
care increase the pathologists’ workload. 

Although Renshaw and Gould26, 27 concluded that workload does not correlate with medical 
errors, they pointed out some limitations of their study and indicated that ‘‘it is possible that 
workload does effect error rate, but at workloads significantly higher than those studied here”. 
The Renshaw study did not address the full scope of quality and safety - unlike the Australian 
study (RCPSA)1.  The limitations of the study were highlighted by Raab28.  Other issues related 
to the study are: 

• The workload measurement is the number of cases per day, and does not between 
differentiate type of cases.  All of us will agree, efforts to sign out a routine biopsy are 
quite different from signing out resections for malignant lesion or cases that need 
synoptic reporting.  As Raab indicated other work done by the pathologists was also not 
taken into account.   

• For an accurate comparison, work done during regular hours should be compared with 
work done after regular hours to understand the impact of fatigue on errors.  To show 
statistically significant difference in error rate based on monthly case load will be difficult 
as the errors committed after hours (i.e. after regular 8 hour work, when the pathologist 
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is fatigued) will be masked by the relatively higher volume of work done during regular 
hours, unless the error rates are vastly different.  

• The study did not indicate if the comparison was between the total work done by all 5 
pathologists or between the work done by an individual pathologists during “regular” 
versus “high” work volume as the “error rate” of individual pathologists in the study 
varied from 0.1 to 4%. These variables and the small sample making definite 
conclusions based on the study difficult. 

• A high annual workload, much higher than the CAP-ACP guideline based on L4E will 
result in a sustained daily high work volume and a significant portion of the cases will be 
signed out when the pathologist is tired. 

The CAP-ACP recognizes the essential role of Academic pathology translating basic and clinical 
research into clinical practice, pioneering new tests and technology, and training much needed 
pathologists and laboratory medicine professionals. Pathologists with academic appointments 
and an expectation of academic productivity should have a portion of their time contractually 
assigned to academic activities.  Their service commitment should be reduced to reflect these 
academic commitments. 

The airline industry, using proactive preventive actions, has achieved a situation where 
accidents are newsworthy due to their rarity unlike in health care.29  Although health care has 
emulated that industry to some degree, to reduce medical errors, by introducing check lists and 
lean principles, we need to take further steps to reduce our error rates.  Pathology must continue 
to follow the lead of the airline industry and define an appropriate workload and hours of work to 
ensure safe high quality patient care.30 CAP-ACP Human Resources document(s) have taken 
such a lead providing recommended appropriate workload for the average pathologist.  The 
original CAP-ACP study has shown that it is the best parameter to measure Pathology 
workload5, and has been tested and validated at multiple sites. For the updated 2014 document, 
the CAP-ACP Human Resources committee scanned the various models (2011 CAP-ACP31, 
Ontario32, Manitoba33, UK34 and Australasia35) and made revisions to include quality assurance, 
academic (research and education) and administrative work into the workload assessment.  The 
revisions  will provide a flexible guide to determine the proper human resources (Full Time 
Equivalent, FTE) needed to meet the multiple demands placed on a pathology department.   

The CAP-ACP acknowledges that there are individual variations in work capacity and speed, 
and stresses that when calculating the human resources required to meet a laboratory’s needs, 
the CAP-ACP recommends an average workload  be closely followed.   If the workload is 
consistently high, fatigue is inevitable increasing the likelihood of medical errors.  We know that 
according to recently published studies, Canada has the worst pathologist to population ratio.  In 
Australia there is one pathologist serving a population of 17,8295, in the US a population of 
19,23136 and in Canada a population of 27,9916.  

As stated by Jha et al7, “given that medical personnel, like all human beings, probably function 
suboptimally when fatigued, efforts to reduce fatigue and sleepiness should be undertaken, and 
the burden of proof should be in the hands of the advocates of the current system to 
demonstrate that it is safe.” In BC, the Government insisted that the workload be 18.75% more, 
and in Quebec 67.46% more than the recommended to meet budget targets. The understaffing 
of pathology is widespread nationally (and internationally) and needs to be remedied before the 
next “commission of inquiry relating to pathology” is established in yet another province.  
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