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olorectal cancer (CRC) is a major global health

problem, with survival varying according

to stage at diagnosis. Routine CRC screen-
ing identifies precursor lesions at an earlier stage and
reduces the risk of death from CRC.' Follow-up after
a positive screening test is key, but the probability of
undergoing diagnostic colonoscopy after a positive
fecal test plateaus at approximately 80% after 6 months
in systems with highly organized screening and at
lower levels in systems with less organized follow-up.??
There is consistent evidence that time to follow-up
diagnostic testing after a positive screen is suboptimal,
and unequally distributed in many of the European
national CRC screening programs, as well as within the
United States and Canada.>'® Thus, CRC is still likely
to be diagnosed at a late stage after symptoms develop.

The conventional wisdom has been to deliver

diagnostic follow-up for a positive screening and
subsequent treatment, called the total diagnostic
interval (TDI), with minimal delay. In fact, reducing
diagnostic and treatment delays has been an axiom of
recent national cancer control policies in many west-
ern countries, Canada, and Australia, as well as across
major health care systems in the United States. As a
result, over the past 20 years, policies to reduce the
total diagnostic interval have proliferated, particularly
at the national level in Europe. The paper by Charles
(C. W.) Helsper et al' in this issue of Aunals of Family
Medicine contributes to the discussion of diagnostic
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and treatment delay among primary care clincians

by exploring the reasons for long time to referral for
Dutch patients diagnosed with colorectal cancer who
presented to general practitioners between 2007-2011.
In a retrospective cohort of 309 Dutch patients, the
authors analyzed anonymized free text and coded
routine primary care data from electronic medical
records, linked to the Netherlands Cancer Registry.
The paper rests on the Aarhus model' that defines
the key time points for diagnostic and treatment
pathways, from date of first presentation to diagnosis
and treatment, thus enriching the potential generaliz-
ability of the findings. For example, the primary care
interval is defined as “duration from first consultation
with cancer-related signs and/or symptoms in primary
care to referral to secondary care.” Alongside clinician
assessments, well-tested patient and health care system
evaluations may contribute to better understanding

of diagnostic and treatment delay in this model. And,
while questionnaire items from the Aarhus model have
been difficult to interpret by patients and clinicians, a
more inductive and qualitative approach to collecting
these data, as found in this paper, may increase valid-
ity of the findings."

Using open coding, axial coding, and selective
coding, the authors identified 2 major themes to
describe the diagnostic routes to referral of patients
with the “longest durations” (290% of the primary
care interval, or 2219 days): “alternative working diag-
nosis” and “suboptimal diagnostic strategies”; as well as
subthemes of "omitting to reconsider an initial diagno-
sis" and “lacking follow-up” as reasons for delay. The
authors conclude that the long time to referral of CRC
in primary care—longer than European benchmarks—
is primarily related to a low cancer suspicion. Interest-
ingly, given the dominance of the initial hypothesis
to medical intervention, they suggest that clinicians
consider alternative hypotheses over time. Policy ini-
tiatives may increase clinician awareness of the variety
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of CRC symptoms, provide more resources for diag-
nosis, and offer audit and feedback to providers on
compliance with benchmarks for timely referral and
follow-up. Technology may assist with the implemen-
tation of strict follow-up consultations, as proposed by
the authors.

Policy-level interventions to reduce the total diag-
nostic interval have been implemented across national
health care systems in Europe, Australia, Canada,
and within large health care systems in the United
States. One example of this effort is the International
Cancer Benchmarking Partnership, constituted to
inform cancer policy in Australia, Canada, Denmark,
Norway, Sweden, and the United Kingdom, including
reducing delays in diagnosis and treatment.'*'* Thus
far, guidelines have not been uniformly implemented,
but, in 2000, the United Kingdom instituted a two-
week wait rule (TWW) for general practitioners to
reduce delay,'® in 2015, the Swedish government initi-
ated a national reform to standardize cancer patient
pathways and thereby eventually speed up treatment
of cancer.” In 2011-2012, Denmark implemented
urgent referral pathways to diagnostic centers for
nonspecific symptoms, supplementing pathways for
alarm symptoms.'® Thus far, the results of these policy
initiatives on the TDI and cancer mortality have
been mixed. The two-week wait is diagnosing a low
proportion of patients with CRC overall, although
more of these patients are diagnosed with late-stage
disease. During the time of the TWW (2000-2006),
age-standardized European mortality rates decreased,
but these may have been due to the coincident roll-
out of the national English Bowel Cancer Screening
Programme.'* The Swedish program has no systematic
evaluation yet; in the Danish program, the risk of can-
cer among patients referred to the urgent referral for
nonspecific symptoms was higher than found in pre-
vious studies.'®! These programs have not yet been
fully implemented across the population.

In the United States, a transdisciplinary team
of cancer-specific experts in the Population-Based
Research Optimizing Screening Through Personalized
Regimens (PROSPR) Consortium has reviewed the
literature and developed a consensus statement around

the TDI. Using US data in a large organized health
care system for CRC?® and modeling estimates,??!
investigators found evidence of an increased risk

after delays of 180 days, and a monotonic increase in
risk over time.?' A consensus recommendation of 90
days for positive CRC screening results is proffered,
depending on the resources available and colonoscopy
capacity. Based on the available data, wait times longer
than 180 days should be avoided.? A 60-day threshold

has been set by the Veterans Health Administration

(VHA) and the Canadian panels.??** Evaluations of the
VHA policy suggest that access to services has been
increased and wait time reduced, but their outcomes
on morbidity and mortality are not yet known. The
Canadian program has had limited evaluation.?32*

Within the context of the consensus statement
and these policy initiatives, clinicians who have a high
index of suspicion of cancer are encouraged to use
diagnostic technologies and fast-track pathways for
assessment.?’ Short Message Services (SMS) remind-
ers on cell phones may engage patients and prompt
follow-up behaviors. Patient navigation programs have
demonstrated effectiveness on CRC screening comple-
tion in a recent literature review.?° There is some
evidence for the cost effectiveness of patient naviga-
tion for CRC follow-up, but little is known about the
impact of navigation on TDI.?¢

The underlying assumption of these policy, clini-
cian, and patient initiatives is that there is a causal
relationship between reduced wait time and reduced
mortality. This assumption is not yet consistently sup-
ported by the evidence. Because of ethical concerns
about withholding treatment from patients with a
potential diagnosis of cancer, prospective randomized
clinical trials are not possible to test this assumption.
Several recent large, prospective, population-based
observational studies using newer analytic approaches
and adjustments for relevant confounds, seem to sug-
gest the expected relationship across certain time
intervals. Tarring et al*” assessed data from general
practitioner's questionnaires, interviewer-administered
patient questionnaires, and primary care records in 3
population-based studies in Denmark and the United
Kingdom. The association between the length of the
diagnostic interval and 5-year mortality rate after the
diagnosis of CRC was the same for all three types of
data, displaying a U-shaped association with decreas-
ing and subsequently increasing mortality with longer
diagnostic intervals. The authors conclude that longer
diagnostic intervals lead to higher mortality in patients
with CRC. Tgrring et al,?® reviewing several differ-
ent cancers collected prospectively from a Danish
county registry, found a negative association in length
of diagnostic interval and survival in CRC as well as
prostate, lung, melanoma skin, and breast cancers. For
colorectal cancer in particular they found the same
trend when using different sources of information, for
different time periods and in two different health care
systems (Denmark and the United Kingdom).?” They
infer from the increasing trends in mortality that a few
weeks can make a difference—that time matters.

On the contrary, several systematic reviews of
observational studies of CRC, and a recent prospective
observational study in Spain with multiple data sources,
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have shown that the diagnostic interval is positively cor-
related with survival 2% This relationship is an example
of the "waiting time paradox,” in which systematic
observation of patients with shorter wait time intervals
are diagnosed with more advanced disease and poorer
outcomes. Other systematic reviews,?” and a study with
data from the Danish Cancer in Primary Care cohort,
on a sample of nearly 1,000 patients diagnosed with
colorectal cancer in Scotland,** suggest that there is no
association between diagnostic and therapeutic delay
and survival in colorectal cancer patients.

While definitions of the TDI, measures, and meth-
ods differ across these studies, numerous authors have
sought to explain the "waiting time paradox” by the
presence of certain confounders, such as cancer prolif-
eration rate or tumor aggressiveness.3'324% Confound-
ing by indication could also influence the findings*';
this type of masking occurs when the clinical reason
for an intervention or treatment (the predictor) is
related to the outcome under study. In this case, clini-
cians may prioritize follow-up testing for more severe
screening findings. Or, diagnostic imaging centers may
give priority to more seriously ill patients, and those
with “alarm symptoms” such as rectal bleeding,* fol-
lowing them more quickly. These patients may also be
at higher risk of more advanced or fatal disease. This
type of confounding would distort a positive associa-
tion between time to diagnostic testing and cancer
mortality, such that estimates from analyses are attenu-
ated, null, or even reversed to falsely suggest that a
longer wait time is protective.? The presence of patient
comorbidities and emergency department admission
may also be possible confounders responsible for the
waiting time paradox.*0*?

The data that are collected to assess both TDI and
mortality outcomes may also introduce measurement
bias. A recent systematic review of psychosocial fac-
tors that may impact help-seeking behavior among
patients experiencing symptoms found few valid and
reliable measurement tools and inconclusive findings
across the 35 studies.** Additionally, discrepancies in
date of diagnosis between patient and clinician recall
self-report and electronic medical record data suggest
that there may be substantial measurement error in
the primary outcome in these studies.?” Patient and
clinician data may be especially subject to recall bias.
There may be differences in registration practices for
diagnosis from site-to-site,'* and mortality is not always
measured as an outcome of policy-level interventions.
To address some of these biases, measure selection and
future measure development should be guided by psy-
chometric principles. Measures of TDI from more than
one source, and by more than one method are optimal,
including the systematic application of natural lan-

guage processing programs for categorizing narrative
data in medical records, and the use of mixed methods
to triangulate qualitative and quantitative findings.
Overall, the evidence suggests that the risk for
poorer CRC cancer outcomes may rise with longer
wait times, which supports performing diagnostic test-
ing as soon as feasible after a positive result. While
evidence for specific times for diagnostic testing is
limited, benchmarks have been established for varied
national and large organized health care systems. Lon-
ger diagnostic and treatment wait times may differen-
tially affect disadvantaged groups, leading to increased
morbidity and mortality,'***° suggesting possible
benefit of targeted interventions for these population
subgroups. More research is needed to address the
methodological weaknesses in current studies. Reduc-
ing diagnostic and treatment delay in CRC is progress-
ing across multiple levels, but there is more work to do.

To read or post commentaries in response to this article, see it
online at http://lwww.AnnFamMed.org/content/17/5/386.
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