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The complexities of healthcare delivery present challenges to the follow-up of patients with positive results 
on cancer screening tests. We identified a set of 14 cases of lung and colorectal cancer that received timely 
follow-up, and interviewed the primary care providers about their management of the cases. Our analysis 
uncovered 8 different strategies for resilience that the providers used to address 3 types of barriers: patient 
non-adherence, lack of access to resources, and missing information. There were 14 instances of providers 
using resilience strategies to achieve timely follow-up for their patients. Half of the cases did not involve 
any instances, whereas half involved one or more instances. These results indicate that timely follow-up is 
not always due to an absence of barriers, but often due to providers using resilience strategies. These results 
also indicate that traditional measures of safety may underestimate risk by failing to account for the burden 
to providers as they work to ensure timely follow-up. The strategies for resilience, and means to support 
them, are discussed.

 
 
INTRODUCTION 

 
The healthcare system is known for its complexity 

(Kannampallil, Schauer, Cohen, & Patel, 2011; Nemeth, 
Cook, & Woods, 2004; Plsek & Greenhalgh, 2001). The 
process of obtaining a diagnosis of cancer is no exception. It 
involves a provider ordering a particular screening test (such 
as a laboratory test or imaging procedure) in response to 
symptoms, risk factors and/or guidelines. The result is 
returned to the provider, and if it is abnormal, the provider 
might need to refer the patient to a specialty clinic for 
diagnostic testing, where the patient receives diagnostic 
confirmation. 

This process does not always happen in a timely 
manner, which can present risks to patients. There are 
dependencies and dynamics in the system that can present 
challenges to the timely follow-up of abnormal results, such 
as: dealing with noise in the communication of test results 
(Murphy et al., 2012; Hysong et al., 2011); interruptions 
(Laxmisan et al., 2007); patient adherence to check-up and 
diagnostic appointments (Vermeire, Hearnshaw, Van Royen, 
& Denekens, 2001); and coordination challenges 
(Bodenheimer, 2008). 

For cases where follow-up occurs within the 
recommended timeframe, it may not always be because 
complicating factors or barriers to timely care were absent. 
Practitioners in complex domains can themselves develop 
adaptations to cope with the challenges with which they are 
confronted (Woods & Hollnagel, 2006; Ericsson & Lehmann, 
1996) and these adaptations can result in successful care that 
otherwise could have had a bad outcome.  

Understanding the adaptations involved in providing 
successful care can yield information on the nature of the 
challenges that confront providers. Furthermore, it can shed 
light on the means by which providers go beyond the basic 

normative process of follow-up, and help enable safe care in a 
complex, dynamic environment. 

The area of resilience engineering (Hollnagel, 
Woods, & Leveson, 2006) provides a framework for 
understanding how adaptations can contribute to systems 
safety. Resilience refers to the ability of a system to deal with 
and recover from disruptions that were not adequately 
accommodated for in the system as it was envisioned by 
planners (Furniss, Back, Blandford, Hildebrandt, & Broberg, 
2011; Hollnagel et al., 2006). Through anticipation, coping, 
and recovery strategies (Westrum, 2006), providers are able to 
accommodate changes for which the larger system is unable to 
adapt in time. This study explores successful cases of follow-
up for cancer diagnosis from the perspective of resilience 
engineering in order to outline future areas of study. 

 
METHODS 

 
This study is a secondary analysis of data collected as 

part of a larger research study on safety in follow-up for 
cancer diagnosis (Singh et al., 2011). Using tumor registry 
data for patients at two large institutions, cases of newly 
diagnosed lung and colorectal cancer were identified. Based 
on chart reviews and the time it took for follow-up actions on 
cancer-related abnormal findings, cases were categorized as 
receiving timely diagnosis or not. A sub-set of these cases 
were selected using maximum variation sampling (Patton, 
2002) based on the type of established indications of cancer. 
Semi-structured interviews were conducted with the providers, 
with the patient’s electronic record available to facilitate 
recall.  

Data was collected on 14 cases (7 lung cancer and 7 
colorectal cancer) of timely follow-up through interviews with 
13 primary care providers (12 physicians, 1 physician’s 
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assistant), with an average of 17 years in practice, 8 years at 
their respective facilities. 

For this study, we reviewed the interview transcripts 
for the cases of timely diagnosis, in order to identify instances 
of “resilience actions”. We define resilience actions as those 
that exceed the normative expectations related to testing and 
follow-up procedures at that facility. Thus, these actions 
would represent going “above and beyond” rather than 
performing regular duties and responsibilities, and an absence 
of taking these actions would not pose any disciplinary threat. 
An example would be a provider suspecting that a patient may 
not show up for the appointment at the specialty clinic, and 
calling them the day before to ensure that they do.  

Our analysis was aimed at identifying challenges and 
strategies for adapting to them, and to estimate how common 
were these challenges and the resilience strategies used to 
address them. We did not count actions that went beyond the 
minimal task process model, but were a de facto standard at 
that facility (such as calling the patient in case of an abnormal 
test result, or requesting an urgent consult). We also did not 
count resilience actions mentioned by the provider when 
referring to a different case than the one identified for 
analysis.  

The initial analysis was conducted by a team of 
researchers who, using framework analysis (Ricthie & 
Spencer, 1994), identified a theme of pro-active behaviors 
(Singh et al., 2011). Another researcher then analyzed the 
data, guided by a framework involving models of diagnostic 
processes and challenges (Raab & Grzybicki, 2010; Hysong et 
al., 2010), and typologies of resilience (Westrum, 2006; 
Woods, Roth, et al., 2006). This included the resilience marker 
framework (Furniss et al., 2011) which specifies three levels 
to describe resilience actions: specific examples or instances 
of resilience, the strategies that these instances embody, and 
the higher-level purpose driving the strategies (i.e., the nature 
of the risks or barriers to safety). The results of this analysis 
were reviewed with other team members, and differences in 
interpretation were discussed and resolved. 

 
RESULTS 

Overview 
 
Our analysis revealed 3 different types of barriers, 

and 8 different types of strategies related to those barriers, 
based on a total of 14 instances of resilience actions we 
detected from the accounts of the care provided in the 14 
cases. In half of the cases, the providers performed one or 
more resilience actions; and half did not require any resilience 
actions for diagnostic testing to happen in a timely manner. 
See Figure 1. 
 

Figure 1: Distribution of instances over cases 
 

N
um

be
r o

f I
ns

ta
nc

es
 in

 a
 c

as
e

Number of cases
0 2 4 6 8

None

1

2

3

4

 
 
Barriers and Strategies 

 
The three types of barriers are: patient non-

adherence, limits to access to clinics, and missing information. 
Below, we describe each barrier, and list the strategies 
associated with each barrier and the instances of those 
strategies. 

 
Non-adherence. Patients do not always follow their 

physician’s recommendations, even regarding showing up for 
appointments or preparing for tests that require fasting or other 
advanced preparation prior to the procedure. Being sick can 
impose challenges, making it more difficult for patients to be 
actively engaged in their care. Additionally, many patients at 
the institutions we studied had low socio-economic status. 
Thus, providers are challenged by patients not making or 
keeping appointments and not being pro-active in terms of 
seeking out healthcare.  

 
Strategy 1: Maintaining awareness of patient constraints, and 
trying to accommodate them. 

• A provider knew the patient lacked transportation, 
and took that into account when planning the clinic 
appointment. 

Strategy 2: Spending extra time and effort to explain the risks 
of not following-up with the diagnostic testing. 

• The patient was in denial about the possible 
reoccurrence of cancer, so the provider spent 
considerable time in helping the patient come to 
terms with that risk so as to undergo testing. 

• For a patient who was dependent on family members, 
a provider contacted the family members to persuade 
them of the importance of the patient’s follow-up 
care. 

Strategy 3: Utilizing the patient being on site. 
• A provider had a nurse escort the patient to radiology 

to ensure that the patient had their x-ray taken. 
• A provider called the specialty clinic from the exam 

room, while the patient was in the room, to make an 
appointment and to facilitate coordination, 
expectations, and commitment. 
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Strategy 4: Calling patients to manage follow-up. 
• A provider contacted the patient in response to the 

patient failing to show up for a CT-scan appointment. 
• A provider contacted the family of a patient with 

cognitive decline to coordinate follow-up steps with 
them. 
 
Limits to Access. Each specialty clinic constitutes a 

resource for which there are usually no alternatives, and which 
is shared by all providers. In order to manage utilization, the 
specialty clinics have requirements that must be met for a 
referral to the clinic to be accepted, such as a positive fecal 
occult blood test (FOBT) prior to a colonoscopy. Additionally, 
there were backlogs for the specialty clinics at these facilities 
at the time of this study. For some of the specialty clinics 
during the time of this study, there was too much demand 
relative to the clinic’s resources, and controversial 
requirements were in place to limit resource utilization, and 
there were long wait times. Requirements for preliminary 
testing (such as barium enema x-rays or chest x-rays) led to 
heavy demands for these resources. These presented 
challenges to the providers who were trying to obtain timely 
diagnostic confirmation for their patients. 

 
Strategy 5: Being sensitive to what is required to get a referral 
accepted. 

• The radiologist who read the patient’s x-ray 
recommended a CT-scan; the provider made sure to 
include that recommendation in the form requesting 
the CT-scan. 

• A provider knew that a colonoscopy referral for this 
particular patient would be rejected without a recent 
barium enema test, so the provider ordered one, 
without waiting for the referral to be rejected. 

Strategy 6: Using informal or alternate channels to obtain 
access. 

• A provider was able to get an x-ray for a patient 
despite a backlog because of having maintained a 
good relationship with the x-ray unit (through trying 
to avoid requesting unnecessary x-rays). 

• A provider got a patient admitted to the hospital in 
order to obtain a colonoscopy more quickly. 

 
Missing Information. Both a patient’s medical 

situation and the situation of the patient’s planned medical 
care evolve over time, sometimes rapidly. Information about 
either of these situations will become inaccurate over time. In 
addition, at any given time the provider is managing multiple 
patients with different care plans and at different stages. These 
factors present challenges to providers in trying to keep track 
of all this dynamic information, including information about 
omissions of tasks. 

 

Strategy 7: Being aware of a shortage of up-to-date 
information 

• A provider noticed the patient had not received an x-
ray that was ordered a year earlier. 

• A provider noticed the patient had not been seen by 
primary care in two years, and made the patient come 
in for a check-up (instead of simply issuing a 
prescription renewal). 

Strategy 8: Reminders to self regarding follow-up. 
• A provider created an unsigned note in the EHR as a 

reminder about the patient’s need for a CT-scan. 
	  

DISCUSSION 
 
Support for Providers’ Resilience Strategies 

 
Resilience strategies signify actions that are used by 

providers to enhance safety. By identifying these actions, and 
the resources they depend on, the value they contribute can be 
recognized. Additionally, these strategies can suggest systems 
features that support these actions, and thereby decrease the 
burden on providers and facilitate resilience.  

The strategies used to cope with the barriers of 
patient non-adherence are based on utilizing access to the 
patient, including via communication lines (telephone, etc.) 
and physical presence. Therefore it is important for follow-up 
safety to ensure that policies and IT systems facilitate the 
maintenance of the relationship with the patient (e.g., having a 
direct phone number for patient to contact the provider’s staff; 
sending periodic reminders from the provider’s office to the 
patient). Additionally, it will be important to provide the 
resources and flexibility to allow providers and other staff to 
fully utilize the patient being on site. 

The strategies used to address the limits on access to 
resources are based on utilizing relationships and informal 
channels. This points to the importance of supporting the 
maintenance of common ground across organizational 
boundaries (Klein, Feltovich, Bradshaw, & Woods, 2005).  

The strategies used to address the risk of missing 
information are based on maintaining sensitivity to missing or 
out-of-date information, and working to keep information 
current. Design features that can support these behaviors 
include cues in medical records for what information is 
missing, and for the staleness of information. The risk of 
losing awareness of the status of future tasks is managed via 
providers being sensitive to this risk, and through the use of 
external memory aids to support prospective memory 
(Dismukes, 2010). Systems for helping to alert providers 
about abnormal alerts that lack follow-up may help with this 
(Smith, Murphy, Laxmisan, Reis, Sittig, & Singh, 2011). 

 
Assessing Systems Safety 

 
The systems features described above can help 

providers as they use resilience strategies. Other efforts aimed 
at reducing the barriers (such as more resources for over-
burdened clinics) can also help reduce burden and enhance 
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safety. However, there will always be some burden born by 
the providers, resulting from differences between the 
capabilities of the larger system (the infrastructure, the 
organizational policy, etc.) and the demands presented by the 
complexities of the various situations. In a complex domain, it 
is not possible to envision all the potential challenges that will 
confront a system (Hollnagel et al., 2006). Those challenges 
that cannot be efficiently and effectively designed for in 
advance will need to be managed in real time by the sharp-end 
practitioners (Woods, Dekker, Cook, Johannesen, & Sarter, 
2010). 

The additional work these gaps or barriers generate 
for providers can be considerable, and our sample indicates 
that these barriers present problems in half of these abnormal 
result follow-up cases (not counting cases that did not receive 
timely follow-up). Traditional measures of safety, such as 
counts of adverse events, do not account for these barriers to 
safety, nor for the resulting burden on providers and other staff 
(because they do not result in detectable adverse events). 

Additionally, adaptations to these barriers can result 
in burdens on other parts of the system as well. The ways 
providers influence the disposition of patients in the system 
can have positive or negative effects on other parts of the 
healthcare system (Stephens, Woods, Branlat, & Wears, 
2011). In the example of the provider who got the patient 
admitted to the hospital in order to get a colonoscopy more 
quickly, this may have presented a burden to the hospital. It is 
possible that the decision was still best for the overall system, 
given the potential costs of delayed cancer diagnosis, but the 
added burden to the hospital should still be taken into account. 
In the case of the provider who counseled the patient in denial 
about a possible recurrence, this likely helped the downstream 
clinic by reducing the chance of the patient not being prepared 
or not showing up for a scheduled test. 

 
Limitations 

 
Because this was a secondary analysis, looking at 

control cases, our sample was small. The sample includes a 
variety of clinical situations, but it does not explicitly 
incorporate a variety of socio-economic factors, time frames, 
etc. that would likely be relevant to follow-up rates and 
barriers. It includes only two institutions. However, in being 
focused on these two institutions and these patient 
demographics, a rich set of cases with resilience actions was 
captured. 

Our analysis of the cases was limited by dependence 
on the retrospective account of the provider him- or herself. 
However, this was mitigated to some extent by analysis of the 
medical record, which included documentation of the visits 
with the primary care provider, but other care episodes as 
well.  

 
CONCLUSION 

 
This study demonstrates the utility of the approach of 

looking at successful cases from a perspective of resilience 
engineering. We analyzed cases of timely follow-up of 
abnormal results, and identified barriers to timely follow-up, 

resilience strategies used by providers in addressing those 
barriers, and examples of those strategies in use. We have 
identified risks to safety, in the form of burdens on providers 
and on other parts of the system, which might otherwise go 
unrecognized. We have also identified functions that 
contribute to resilience, whose value might otherwise go 
unrecognized. Furthermore, we have produced a rough 
estimate of the extent of these barriers and strategies—how 
often providers encounter these barriers, and have to go 
“above and beyond” in order to achieve timely follow-up for 
their patients. 
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