The enigma of the weekend effect
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Increased mortality associated with weekend patient
admissions is a global and pervasive phenomenon.
Particularly in the UK, this has recently been the subject
of intense media, political and scientific scrutiny (1,2).
The “weekend effect” has often been highlighted with far-
fetched conclusions regarding the likely causes. Specifically,
it has been implied that the weekend effect is a result of the
failure of healthcare management organizations to improve
processes of care, including ensuring 24/7 accessibility to
life-saving diagnostic and therapeutic procedures 2-4). As
such, the body of evidence that has emerged over the last
few years on the weekend effect has resulted in the UK
government implementing a series of changes to facilitate
the adoption of 24/7 hospital care across the National
Health Services (1,4), engendering much controversy.
The true existence of the “weekend effect” itself has been
disputed (5). Although it is possible that variations in care
and mortality do exist depending on the time of admission
(6,7), there is limited consensus on the possible aetiologies
and ramifications. Conceivably, the evidence behind the
weekend effect is complex, multi-faceted and difficult to
prove. This is where the paper by Walker and colleagues,
regarding the weekend effect, is fascinating. Whilst the
findings are not novel, they examine the subject with a
greater granularity than the previously published research
from the UK (8).

Recent meta-analyses and population based surveys
indeed show an increase in mortality among patients
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admitted out of hours (9,10), including among those
admitted over the weekend (7-11). Out of hours mortality,
has been used interchangeably with “weekend mortality”,
although the definitions and the level of risk have varied
across studies (12). A number of plausible explanations exist
to point out why we should not simplistically attribute the
“weekend effect” to variations in staffing or accessibility to
diagnostic and interventional procedures alone.

Sicker patients are admitted over the weekend as
compared to weekdays and hence patient level factors
may explain differences in outcomes (8-13). Interestingly,
as demonstrated by Walker et 4/., commonly measured
biochemical and haematological blood test results, as
markers for disease severity, can account for about half of
the residual excess mortality risk associated with weekend
emergency admissions after adjustment for standard
patient characteristics (8). Similarly, a study which used
arrival by ambulance as a surrogate for illness severity,
found that adjustment with this method alone corrected
for any increase in mortality associated with out of hours
admissions (14). Previous research had adjusted for
patient level factors contributing to mortality utilising
co-morbidities and demographics rather than using bio-
markers (15). Another problem in assessing the weekend
effect is that often, a lesser proportion of patients who
attended Emergency services on weekends are admitted to
hospital, thereby creating a selection bias (16). The reasons
driving this change in admission threshold are not apparent,
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although, hospital bed availability may in part dictate this,
and concurrently, patients with milder symptoms are likely
to elect to be at home. For instance, a review of heart failure
admissions found Mondays had the highest admission rates,
and Fridays the highest discharge rates (17). Interestingly,
Friday discharge was also associated with the highest rate of
re-admission (17). These findings could offer one possible
insight into weekend mortality, as patients desire to be at
home on weekends, and these preferences, in combination
with bed availability pressures, are likely to influence
physician decisions regarding admission and discharge.

Weekend effect on mortality is apparent only in a
minority of diseases, and not across entire gamut of disease
presentations (10,11). Consequently, variations in the case-
mix, between weekends and weekdays, could explain the
differences in outcomes (13). Malignancies account for 7 of the
top 10 diagnostic conditions having the strongest association
between out of hours admission and mortality (10). In the
case of malignancies, reduced availability of end-of-life care
in the community over weekends could possibly be the cause
behind the phenomenon where cancer patients with more
critical illnesses are admitted over the weekend (11-13,15-18).
However, malignancies do not surface in the 10 most prevalent
admission diagnoses in the cohort analysed by Walker
et al. (8) and hence it is not clear how the case mix contributed
to the association with mortality in this study. Conversely,
other research has shown that cancer patients have a steady
risk pattern with a relatively constant mortality risk across the
week after admission (11).

Publication bias may exist especially in studies reporting
adjusted odds ratio of the association between weekend
effect and mortality (19). Survival analysis models that
take only the day of admission into account often fail to
account for the effect of confounders including other
key milestones in the clinical pathway (14). For example,
the timing of surgery (Sunday surgery) and the timing of
discharge (Sunday or out of hours discharges) can impact
outcomes (14). Hospital workload and staffing patterns
do not seem to explain the association between weekend
admissions and mortality. In one study, although there was
reduced specialist staffing across weekends, this was likely
compensated for by the significant increase in time spent
evaluating emergency admissions. As a result, there was no
statistically significant correlation between weekend staffing
pattern of specialists and mortality risk for emergency
admissions (20). This finding is echoed in the intensive care
unit setting as well (21). Much of these analyses are based
on administrative data and optimal adjustment of baseline
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illness severity is vital. A recent clinical registry based audit
showed no difference in 30-day survival between stroke
patients admitted over the weekends when compared to
those admitted on weekdays (22). Contrastingly, earlier
studies based on administrative data showed a 26% increase
in in-hospital mortality for patients admitted with stroke
on Sundays compared to weekdays (23). Baseline patient
characteristics, including severity scores like the National
Early Warning Score and routinely available blood test
results have been used across various studies to match the
baseline risk of patients admitted over the weekend and
on weekdays. However, coding may be inaccurate. Acute
medical admissions are especially vulnerable to coding
inaccuracies and can be subjective, at times (24). Erroneous
coding is especially a problem in patients with multiple co-
morbidities, where elective admissions for management of
co-existing diseases are often miscoded as acute medical
admissions. An analysis of systematic biases, inherent in
evaluating the effect of weekend admissions on stroke
mortality in the UK, revealed that coding inaccuracies
abound in administrative data, especially the practise of
coding false positive cases as weekday admissions resulting
in a low case fatality rate in this group (25). These biases
cannot be easily adjusted for, and could possibly explain the
discordance in the association between weekend admission
and stroke mortality across studies using administrative
data and adjudicated clinical data (25). Data-duplication is
another possible artefact that is especially a problem with
meta-analyses (18).

Big data is being increasingly adopted as a tool to better
understand the weekend effect on patient outcomes.
However, these studies should call for improving coding
standards and embracing more refined parameters to
account for baseline disease severity, case-mix and hospital
workload. There-in lies the biggest limitations with studies
addressing the weekend effect from the UK and one
that applies to Walker er al.’s paper too: the utilisation of
routinely available administrative data. These large data-
sets have pre-defined fields ranging from demographics,
diagnoses and co-morbidities cross-linked to robust
mortality data from the Office of National Statistics.
Beyond this, there is very limited information specifically
in relation to such large numbers of patients and given that
the weekend effects is multi-factorial, a multitude of factors
such as availability of staff, the quality of staff, patient level
data such as blood pressure, heart rate—to list a few, are
all likely to play significant roles in the adjustment of the
death rates just like blood test results. This data is difficult
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to compile and Walker er 4/. must be congratulated in their
efforts to incorporate blood test results in their model.

Even though the weekend effect is restricted to specific
disease conditions (26), it has been implied as being
ubiquitous across multiple healthcare systems (18). The
weekend effect can be expected in the case of uncommon
diseases requiring emergent and highly specialized
diagnostic and interventional procedures. For instance,
in the case of patients presenting with an impending
rupture of an aortic aneurysm, issues with the availability
of a vascular surgeon or an interventional radiologist may
influence outcomes. Not surprisingly, aortic aneurysms
have the strongest association between weekend admission
and mortality (26-28). On the contrary, while we do not
expect a weekend effect in the case of commoner conditions
where emergent treatment is the standard of care, it is
interesting to note that even in the case of ST-segment
elevation myocardial infarction, out-of-hours presentation
is associated with increased mortality and worse clinical
performance measures (9). Additionally, it is important to
consider that although weekend mortality effects have been
replicated across various healthcare configurations including
the United States (18), geographic variations do exist (9).

Research is now moving on, from debating the existence
of the crude weekend effect, to better understanding the
reasons and implications of this effect and addressing
them. Walker er al.’s article sheds further light on some
of these factors, particularly in the UK. However, the
disappointing aspect of research addressing the weekend
effect is the tendency to compile data across all diseases/
conditions into a common weekend effect and suggest
blanket strategies across all conditions. As discussed, the
weekend effect is likely to be far greater in conditions such
as aortic aneurysms and acute coronary syndromes rather
than amongst rehab patients, for example. Therefore,
whilst research encompassing millions of patients pointing
to a weekend effect can be hypotheses generating, care
should be taken before generalising and making expensive
healthcare delivery changes based on these findings.

Going forward, innovative solutions like centralizing
critical steps in healthcare delivery (29) and pre-hospital
delivery of therapies (30), may improve outcomes and
possibly negate the effects of weekend admissions on
mortality. To analyse the effect of weekend admissions on
outcomes, the focus of attention has to shift from unadjusted
mortality rates to clinical performance and quality
indicators. In addition, the natural experiment proposed by
the provision of 24/7 hospital care services, across health
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systems like in the UK, affords us the opportunity to
analyse the impact of this heath infrastructure improvement
on the outcomes of patients admitted over the weekend.
Deciphering the weekend effect in a transparent and
systematic manner would likely improve the confidence of
the key stakeholders, the patients, in the health care system.
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