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DIAGNOSTIC UNCERTAINTY DRIVES 
ANTIBIOTIC OVERUSE
Antibiotic overuse contributes to the 
growing threat of antimicrobial resist-
ance (AMR). Despite local, national and 
global initiatives to target the problem, 
reducing overuse is challenging. Levels of 
antibiotic prescribing in hospitals in the 
UK are still rising year on year.1 Pandolfo 
et al’s2 study in this issue of BMJ Quality 
& Safety provides new insights into this 
problem by studying clinician decision- 
making about antibiotic prescribing in 
intensive care units, using a framework 
from psychology: the Necessity Concerns 
Framework. They explored how clini-
cians balanced the perceived necessity 
of antibiotics to protect the patient from 
deteriorating or dying from severe infec-
tion, against concerns about the actual or 
potential adverse consequences (including 
toxicity and the longer- term threat of 
AMR). Their findings highlight that clin-
ical uncertainty is a complicating factor in 
this balancing act. When clinicians were 
unsure about the underlying cause of 
symptoms, they preferred to ‘err on the 
side of caution’ and give the patient anti-
biotics just to be safe.

Research into antibiotic prescribing 
across a range of healthcare settings has 
previously identified diagnostic uncer-
tainty as a driving factor for overuse.3 
Broom et al’s4 qualitative study of 
pulmonary clinicians found that uncer-
tainty drove reliance on antibiotics for 
hospital patients with respiratory symp-
toms. Aspects of uncertainty that played 
into these decisions included difficulty 
distinguishing between different possible 
diagnoses that could explain the patient’s 
presenting symptoms and between bacte-
rial and viral infection. When faced with 
a patient with a suspected infection, clini-
cians have a number of options. They can 

choose to order microbiology testing to 
inform their decision- making, or delay 
or withhold antibiotics and monitor the 
patient to see if symptoms resolve. But a 
common response to uncertainty about a 
suspected infection is to take action, by 
prescribing antibiotics ‘just in case’, to 
protect the patient from the immediate 
risk of deterioration.5 Reliance on anti-
biotics under conditions of uncertainty is 
widely reinforced by social norms in the 
local settings and among colleagues, and 
perceived patient expectations for active 
treatment.6 7

Pandolfo et al2 look primarily to 
improved microbiology testing as a way 
of reducing uncertainty and avoiding 
antibiotic overuse. Testing, however, 
does not necessarily provide certainty. 
Broom et al4 also point to uncertainties 
arising from difficulties in interpreting 
the test results, in terms of distinguishing 
between the presence of a pathogen in a 
sample and colonisation causing infec-
tive symptoms. While improved testing 
can help inform decision- making, uncer-
tainty can never be fully eliminated from 
the medical decision- making process. 
Rather than simply looking to technical 
solutions to try to remove uncertainty, 
efforts to reduce antibiotic overuse need 
to acknowledge uncertainty and identify 
ways of reducing reliance on antibiotics as 
a quick solution for managing uncertainty.

FEATURES OF DECISION-MAKING 
UNDER UNCERTAINTY
The reliance on active treatment as a 
response to uncertainty is grounded in 
fundamental features of human decision- 
making that have proved adaptive over 
millennia. Clinicians routinely have to 
make decisions under time pressure. 
Under these conditions, mental shortcuts 
(or heuristics) are effective at reducing 
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cognitive load, and make decision- making more effi-
cient when the right course of action is not imme-
diately clear. But the use of heuristics can introduce 
decision errors resulting from cognitive biases. Some 
of these biases have particular relevance for antibiotic 
decision- making,8 including ‘action bias’,9 which refers 
to people’s general preference for action over inaction 
even if the action is likely to result in poorer outcomes. 
Action bias is most commonly attributed to widespread 
social norms that interpret active choices as effortful 
and valuable, while labelling non- active choices as lazy 
alternatives that require little independent thought. 
Action bias is likely to increase if a decision- maker has 
had negative experiences in the past. Research shows 
that regret is higher for acts of omission than for those 
of commission. In other words, after negative decision 
outcomes, people experience higher levels of regret 
associated with actions they failed to take.10 In the 
context of antibiotic decision- making this means that 
negative patient outcomes following non- prescribing 
are likely to produce disproportionately large levels 
of regret. Doctors who previously chose an approach 
of watchful waiting for a patient with suspected infec-
tion, over immediate antibiotic prescribing, may expe-
rience emotionally painful regret associated with that 
decision. It is the anticipation of further regret that 
ultimately discourages similar, inactive choices in the 
future.

Risk aversion is another cognitive bias that drives 
decision- making under uncertainty. Risk aversion 
involves a preference for a sure or certain outcome 
over uncertainty, even if there are more potential gains 

to be had from tolerating uncertainty.11 Prescribing 
antibiotics ‘just in case’ is a risk- averse decision. In 
contrast, a decision not to prescribe, for the benefit 
of avoiding overtreatment and the long- term conse-
quences of AMR, requires a clinician to be more 
tolerant of uncertainty and less risk- averse. Being 
comfortable with uncertainty comes with experience; 
evidence suggests that more experienced clinicians are 
better able to tolerate uncertainty and to make deci-
sions that are less risk- averse.12

An additional important feature of clinical decision- 
making is that clinicians are making treatment recom-
mendations and decisions for their patients; people 
think differently about risks and potential outcomes 
when making decisions for others. Preferences for 
risk- reducing, active, treatments are higher when 
people make treatment decisions for others as opposed 
to themselves.13 And evidence suggests that clinicians 
recommend treatments for their patients different from 
those they would choose for themselves—prioritising 
survival rates for their patients over other outcomes 
such as the risk of adverse side effects.14

In summary, there are fundamental human tenden-
cies towards action in the face of uncertainty, a pref-
erence for certainty even at a cost and a desire to 
protect one’s own patients from the risk of serious 
harm (figure 1). These tendencies underpin a reliance 
on active treatment, such as antibiotic prescribing, as 
a way of managing uncertainty. Psychosocial strategies 
that could have value in mitigating against antibiotic 
overuse as a response to uncertainty are outlined in 
figure 1 and described below. These include strategic 
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Figure 1 Diagnostic uncertainty and antibiotic overprescribing
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framing of options, substitution, documentation of 
decision- making processes and social support.

HOW CAN WE REDUCE ANTIBIOTIC OVERUSE?
Avoiding overtreatment is a common problem in medi-
cine and requires clinicians to refrain from action, by 
not initiating tests or treatment when, on balance, 
these are not in the best interests of the patient or 
incur unnecessary costs (including costs to society). 
Efforts to reduce treatment overuse have used strategic 
framing15 to label certain treatments as ‘low value’ 
forms of care. Specific directives, such as those in the 
Choosing Wisely campaign,16 provide guidelines to 
support avoidance of certain forms of treatment under 
certain circumstances. The campaign’s ‘do not do’ 
directives encourage the avoidance of active treatment 
where it would be of low value or potentially cause 
patient harm. Drawing on this approach, formalising 
antibiotic prescribing guidelines to clearly outline the 
conditions under which antibiotic prescribing is likely 
to be of low value could play a role in supporting reduc-
tions in antibiotic overuse. Such guidelines and direc-
tives can encourage and legitimise decisions to avoid 
active treatment, but can be difficult to implement in 
practice: evidence about treatment value at population 
level may be seen as uninformative for individual- level 
decisions.17 Here, shared decision- making can play an 
important role. For example, in cancer treatment deci-
sions, conversations supported by decision tools can 
help in assessing the value of treatment for an indi-
vidual patient and can enable discussion about goals of 
care and the appropriateness of active (or more aggres-
sive) intervention.18 In the case of antibiotic overuse, 
shared decision- making with patients or their rela-
tives (when feasible) can provide an opportunity for 
a balanced discussion of uncertainties, risk and prefer-
ences.19 Shared decision- making approaches can also 
play a role in addressing clinicians’ tendencies towards 
more risk- averse approaches to treatment when 
making decisions for others. Judgements about the 
value of antibiotic use are complicated, however, by 
tensions between the potential value of an antibiotic to 
an individual patient and the potential harm to society 
as a whole through AMR.5 The value to identifiable 
patients is likely to take precedence over agent- neutral 
harms—harms that are incurred by non- identifiable 
members of society.20 This holds particularly true in 
clinical cases characterised by extreme urgency (eg, 
patients presenting with symptoms of sepsis), where 
a sense of moral obligation to rescue the patient may 
be evoked (the so- called rule of rescue),21 outweighing 
any other considerations. The role of guidelines and 
shared decision- making in resolving these tensions is 
limited, as decision- making requires balancing of indi-
vidual and collective risks and moral reasoning.22

A more promising line of enquiry might be to explore 
the strategic reframing of alternatives to active treat-
ment. A choice not to prescribe an antibiotic could 

present a threat to the doctor–patient relationship if a 
patient views this as failure to provide necessary treat-
ment and feels the clinician has not responded to their 
need for care. This issue is evident in other areas of 
medicine and has received particular attention in rela-
tion to end of life care, where efforts to reduce over-
treatment to avoid patient harm have been problematic 
when interpreted as ‘not doing’. Perkins and Fritz23 
describe the reluctance of clinicians to discuss do not 
attempt resuscitation (DNAR) orders with patients and 
relatives because of a misconception that this equates 
with not providing any treatment. They argue for the 
need to frame these discussions in terms of goals of 
care and alternative actions, and to rename DNAR 
orders as ‘Emergency Care Treatment Plans’. Similarly, 
in the field of cancer care, non- treatment choices that 
are intended to reduce the harm from overtreatment 
are deliberately framed using active language. In the 
management of certain cancers including prostate and 
colorectal, the terms ‘active surveillance’ or ‘active 
monitoring’ are used to describe a period of inten-
sive monitoring as an alternative to passive terms like 
‘watchful waiting’.24 Framing a non- medical approach 
to management of symptoms as an active alternative to 
antibiotic prescribing potentially mitigates against the 
impact of action bias on treatment decisions.

In a similar vein, Helfrich et al25 draw on theories of 
cognitive processing to argue for the role of substitution 
in de- implementing low value or non- evidence- based 
practices. In the field of de- implementation, substitution 
involves replacing an undesired behaviour or practice 
with an alternative (eg, radiography replaced by CT).26 
Substitution is more effective as a behaviour change 
strategy than simply asking people to stop an undesired 
behaviour, or to ‘do nothing’.27 28 This type of strategy 
avoids cognitively demanding processes, such as clini-
cians having to consciously reflect on their choices, or to 
unlearn and relearn new practices. Instead, it provides an 
easy alternative for action in line with the limitations of 
quick, heuristic decision- making approaches that clini-
cians use in reality. Drawing on this approach, there may 
be value in reframing antibiotic prescribing in terms of a 
choice between pharmaceutical and non- medical path-
ways of care for suspected infection. In this context, non- 
medical forms of care such as the administration of fluids 
and enhanced monitoring would form an alternative, 
goal- directed, treatment pathway.

The clinicians interviewed in Pandolfo et al’s2 study 
argued that they had to ‘be brave’ to withhold antibiotics, 
reflecting another key concern: the defensibility of deci-
sions not to prescribe. Fear of censure from colleagues 
and reputational damage, and risk of litigation for failing 
to treat, have been identified as driving factors in anti-
biotic overuse.29 30 Hedging- type defensive medicine—
excessive use of tests and treatment as a defence against 
patient complaints, accusations of negligence and legal 
challenge—is reported as a common practice and a barrier 
to reducing overuse of medicine.31 A significant problem 

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2021-013615 on 20 July 2021. D

ow
nloaded from

 

http://qualitysafety.bmj.com/


166 Tarrant C, Krockow EM. BMJ Qual Saf 2022;31:163–167. doi:10.1136/bmjqs-2021-013615

Editorial

is that the process of decision- making about not taking 
action often remains undocumented. In the case of deci-
sions about antibiotic use, this means that a choice not to 
prescribe antibiotics could be interpreted by others as an 
act of passive omission—a mistake or error—rather than 
active commission based on reasoned judgement. Enabling 
and encouraging clinicians to document the decision- 
making process behind non- prescribing, including docu-
mentation of patient involvement in discussions about 
value and goals of care, would provide a visible paper 
record: giving protection for clinicians from accusation of 
carelessness or neglect.32 Designing paperwork to allow 
documentation of uncertainty and of the evolving under-
standing of a patient’s condition could enable clinicians 
to feel more comfortable with uncertainty and avoid the 
drive to establish certainty and take action. As Ries and 
Jansen31 identify from their review of empirical research 
on defensive medicine, such individual- level approaches 
need to be accompanied by organisational- level culture 
change. In relation to antibiotic use, this would mean 
addressing the impact of initiatives and targets that disin-
centivise tolerance of uncertainty and encourage defensive 
medicine.33

Although antibiotic decision- making is commonly 
understood as an individual behaviour, clinicians often 
consult with colleagues or expert advisors (such as micro-
biology, pharmacy or infectious diseases consultants) to 
inform their decision- making. For inexperienced clini-
cians, social support, through expert advice and senior 
review to provide safety- netting of their treatment deci-
sions, can help them feel safer tolerating uncertainty. Role 
modelling by senior clinicians of how to deal with uncer-
tainty has also been identified as a strategy for educating 
and socialising new doctors in ways of managing uncer-
tainty.12 Research into group decision- making provides a 
further intriguing option for supporting decision- making 
about infection management under uncertainty. Evidence 
has shown that randomly created groups of three or 
more medical decision- makers overprescribe antibiotics 
less frequently than individual prescribers.34 As well as 
improving the outcomes of decisions made under uncer-
tainty, the social support of a team is likely to lessen 
feelings of personal responsibility and risk susceptibility, 
reduce fear of litigation, and therefore lighten the difficult 
burden of uncertainty.

CONCLUSIONS
Pandolfo et al’s2 study provides more evidence that clinical 
uncertainty drives antibiotic overuse. The role of uncer-
tainty in antibiotic overuse is important but frequently 
overlooked. Antimicrobial stewardship approaches that 
are predicated on auditing and ‘correcting’ prescribing 
behaviour fail to take into account the uncertainties 
around diagnosis and management of infection and how 
antibiotic overuse can result from the clinicians’ drive to 
reduce uncertainty and protect the patients in their care 
from harm. Equally, technical solutions such as improved 
diagnostic tests can never fully resolve uncertainties. 

Recognising that uncertainty is an inherent aspect of 
medicine and considering how best to support clinicians 
to avoid reliance on antibiotics as a remedy for uncer-
tainty should be the foundation for future efforts to miti-
gate against antibiotic overuse in clinical practice.

Twitter Carolyn Tarrant @carolynctarrant
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