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      ABOUT THIS MANUAL

      This manual is for people who use the 4AT in clinical work: nurses, doctors, occupational therapists, physiotherapists, paramedics, pharmacists, physician associates and students. It is also for the people who make detection happen at scale: educators, quality improvement teams, audit leads and the teams who build assessment tools into electronic records. Those using the 4AT in research studies will find a detailed description of how to use the 4AT as well as comprehensive coverage of the supporting literature.

      You do not need to read it in order. Most readers will want one of four things.

      If you are about to do a 4AT and want the rules, go to The 4AT at a glance and Chapters 3 and 4. If you have a score and are not sure what to do with it, go to Chapters 4 and 5. If you are teaching the 4AT or checking your own practice, the cases in Chapter 8 are the fastest way in. If you are implementing the 4AT in a hospital, service or electronic record, start with Chapters 7 and 9, then use Chapter 10 when someone asks you for the evidence.

      

      First, the 4AT indicates possible delirium, but diagnosis is a clinical act. A score of 4 or above tells the assessor that delirium may be present and that clinical assessment is now required. The same holds for every delirium instrument in existence. No tool diagnoses delirium without this clinical judgement step following tool completion.

      Second, the 4AT requires no formal training course. Validation studies have generally used assessors given brief orientation to the tool rather than a training course. Even so, using any delirium tool well requires some knowledge of delirium, and familiarity with the 4AT improves consistency. Chapter 2 provides the minimum, in about ten minutes of reading. Later chapters provide more detail, including 30 case examples.

      THE 4AT AT A GLANCE

      The 4AT has four items, each beginning with A: Alertness, AMT4, Attention, and Acute change or fluctuating course. It takes about two minutes. The definitive printable form and translations are at www.the4AT.com.

      Item 1: Alertness. Observe the patient throughout. If asleep, attempt to wake with speech or a gentle touch on the shoulder. Ask the patient to state their name and address to assist rating. This item includes patients who are markedly drowsy (difficult to rouse, or obviously sleepy during assessment) or agitated/hyperactive.

      
        
        Score 0 — Normal (fully alert, but not agitated, throughout assessment)

        Score 0 — Mild sleepiness for less than 10 seconds after waking, then normal

        Score 4 — Clearly abnormal

      

      

      Item 2: AMT4 (a four-item version of the Abbreviated Mental Test). Ask the patient: age, date of birth, place (name of the hospital or building), current year.

      
        
        Score 0 — No mistakes

        Score 1 — 1 mistake

        Score 2 — 2 or more mistakes, or untestable

      

      

      Item 3: Attention (Months Backwards). Ask the patient: “Please tell me the months of the year in backwards order, starting at December.” One prompt of “what is the month before December?” is permitted to assist initial understanding.

      
        
        Score 0 — Achieves 7 months or more correctly

        Score 1 — Starts but scores fewer than 7 months, or refuses to start

        Score 2 — Untestable (cannot start because unwell, drowsy, inattentive)

      

      

      Item 4: Acute change or fluctuating course. Evidence of significant change or fluctuation in alertness, cognition, or other mental function (for example paranoia or hallucinations) arising over the last two weeks and still evident in the last 24 hours. Sources: your own knowledge of the patient, other staff, letters from the general practitioner, case notes, carers and family.

      
        
        Score 0 — No

        Score 4 — Yes

      

      

      Total score (0 to 12):

      
        
        4 or above — Possible delirium, with or without cognitive impairment

        1 to 3 — Possible cognitive impairment

        0 — Delirium or severe cognitive impairment unlikely (delirium still possible if the Item 4 information is incomplete)

      

      

      A positive score is not a diagnosis, but it is a strong reason to assess the patient clinically. And in the other direction: no patient is “unable to assess” with the 4AT. If the patient cannot engage with the cognitive items, those items are scored untestable and the test still produces a score. This matters, because the patients who cannot engage are often the ones with delirium.
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            WHY THE 4AT EXISTS

          

        

      

    

    
      Creation of the 4AT began with an audit that failed at the first patient.

      In 2010 the Edinburgh team set out to measure the gap between delirium recorded in the case notes and delirium actually present on the wards, using one of the established assessment tools recommended at the time. A nurse was trained to administer it exactly as its manual required. She went to see the first patient on the audit list; MacLullich waited in the office. She was back inside two minutes. “He’s just sitting there drooling.”

      The patient barely looked at her. He could not engage with conversation, let alone answer questions, and because the tool’s procedure began with cognitive testing, the assessment could not begin at all. Use of this tool had collapsed on first contact with the very kind of patient it existed to find. He was not an awkward exception. He was exactly the sort of patient the audit was meant to find, and the fact that he was drowsy without being comatose put him at the more severe end of the delirium spectrum. Yet the official process had no way to score him.

      Experiences like this kept accumulating, and they indicated three distinct types of failure of tools commonly used in routine practice. Tools often were not completed at all, and detection rates in ordinary care were dismal. When tools were completed, they could score negative in patients who plainly had delirium, usually because the required preceding cognitive testing had been skipped. And a large group of patients were being recorded as “Unable to Assess”: too drowsy or too inattentive to answer questions, and therefore, absurdly, unscoreable.

      That last group is the heart of the matter, and it connected directly to research the group was doing at the same time on level of arousal. In an exploratory study of acute hip fracture patients, abnormal arousal on simple bedside observation was a strong indicator of delirium [1], and this line of work later produced a dedicated observational arousal scale, the Observational Scale of Level of Arousal (OSLA) [2]. The clinical conclusion was clear: acute reduced arousal in an unwell patient nearly always signifies delirium. The same argument was made at consensus level in a position paper led by Daniel Davis with the European and American Delirium Societies, whose title says it all: “inclusiveness is safer” [3]. Patients too drowsy to speak were being excluded twice over, from diagnostic test accuracy studies and from assessment in practice, when they are not outside the delirium spectrum but at its severe end. Marking them “Unable to Assess” records the most important finding in the case as simply missing. This is serious for such patients because they would enter a kind of diagnostic limbo, with often no clear actions taken.

      So the team set out to design a new tool on one principle: it had to work for the patient in front of you, rather than requiring the patient to be well enough to fit the tool. The starting question was practical. What does an experienced practitioner actually do at the bedside when quickly assessing someone for possible delirium? And can that process be turned into a short, simple instrument that anyone can use without training?

      The answer had four parts, and they became the four items.

      A practitioner approaching the bed first registers the patient’s level of alertness. Is she asleep, rousable, drifting off mid-sentence? Is he agitated, hypervigilant, picking at the air? Altered alertness in a general hospital setting is highly specific to delirium, so on the 4AT a clear abnormality scores 4 on its own: enough to flag possible delirium with no further testing. Rather than being an obstacle to assessment, reduced alertness became a scoreable finding. The drooling patient from the audit scores 4 on the 4AT in the first 10–20 seconds. This is the design decision behind the rule that no patient is Unable to Assess.

      Next, brief cognitive testing, built into the tool rather than requiring a separate test before the tool. Some existing instruments told the assessor to do a cognitive test without specifying which, and the completion statistics later showed what that vagueness cost. If staff are not sure what they are supposed to do, they tend to do nothing. So the 4AT names its tests and contains them.

      The AMT4 (age, date of birth, place, year) is a four-item orientation test derived from the Abbreviated Mental Test, with good evidence supporting its use as a brief screen [4,5]. Months of the Year Backwards is a widely used bedside attention test, sensitive to the inattention at the core of delirium, usable with no equipment in almost any language [6,7], and consistent with the group’s parallel research interest in measuring attention in delirium objectively [8].

      In the 4AT, these items are scored if the patient is able to comprehend and answer the questions. Additionally, both items carry a possible untestable rating. An untestable rating for each item gives a score of 2. The untestable rating achieves two things. It turns inability to engage, itself a signal of delirium, into points on the score: untestable status on both items yields 4, flagging possible delirium. And it gives the assessor standing at the bedside of a silent patient a defined way forward, instead of stalling completion of the tool, which is what happened when the audit nurse met with the very first case.

      Last, the feature that distinguishes delirium from dementia and from lifelong cognitive impairment: acute change or fluctuation. Item 4 asks whether there is evidence of significant change or fluctuation in mental function arising over the last two weeks and still present in the last 24 hours. It scores 4 when present, because this finding is highly specific to delirium even when everything else looks equivocal.

      The scoring’s multiple routes to a positive result are deliberate; they reflect how the diagnosis actually gets made. Delirium may show itself through several small signs, such as a cognitive error and wandering attention, or through one overwhelming signal: this person is definitely different from their baseline. That alone is enough to act on, and the 4AT allows observation, testing, or history to carry the score across the threshold. It also means the tool still works when no informant exists, because Items 1 to 3 provide routes to 4 points on their own. Where a tool’s algorithm cannot return a result until change from baseline has been established, and no informant is available, the assessment waits. Delay in a medical emergency is precisely the problem the 4AT was built to remove. The 4AT weighs acute change heavily but does not make it a precondition of producing a score.

      
        
          [image: Three routes to a positive 4AT score of 4 or more: clearly abnormal alertness scoring 4; AMT4 plus Months Backwards scoring 2 plus 2; or acute change or fluctuation scoring 4.]
        

        Figure 1. The three routes to a positive 4AT score of 4 or more.

      

      

      Early versions were tested repeatedly in real clinical practice, revised in response to user feedback, and the finished tool was published on the website in 2011. The current version, 1.2, dates from 2014, with only minor wording changes since the original: stability is deliberate, because the validation evidence attaches to the published wording. The tool was designed by Alasdair MacLullich of the Edinburgh Delirium Research Group at the University of Edinburgh, with Tracy Ryan and Helen Cash of NHS Lothian, with generous help from colleagues named in the Acknowledgements.

      The name records the design: four items, each beginning with A, forming an Assessment Test and, conveniently, a test whose job is to alert.

      What happened next took several years. The first validation study, led by Giuseppe Bellelli in Italy, appeared in 2014 [9], and a steady accumulation of diagnostic accuracy studies followed across emergency departments, medical and surgical wards, stroke units, hospices and care settings: 33 studies in over 6,000 patients and some 20 languages, one of the largest formal validation bases for any delirium tool (Chapter 10). By 2021 a survey of UK acute healthcare organisations found the 4AT the most widely used delirium tool in the country [10], the randomised comparative diagnostic accuracy study against the CAM had reported [11], and in 2023 the UK’s National Institute for Health and Care Excellence updated its delirium guideline, replacing the short Confusion Assessment Method (CAM) with the 4AT as the recommended tool outside critical care; the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) and Intensive Care Delirium Screening Checklist (ICDSC) continue to be recommended in critical care, on the grounds that it “is among the most accurate of the tools reviewed, quick and simple to use, and has a broader range of evidence to support it” [12]. The 4AT now appears in guidelines and care standards in several countries and is in routine use in health systems worldwide. Its total global footprint is not measurable, since no international registry of delirium tool use exists, but adoption has been rapid; it is the most used delirium tool in UK acute hospitals [10], and among general (non-ICU) delirium instruments it is one of the most widely implemented. Inside intensive care, the CAM-ICU remains the most widely used instrument internationally.

      For all that, the 4AT remains what it was designed to be: a two-minute bedside test that any clinician can do.
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            DELIRIUM: THE ESSENTIALS

          

        

      

    

    
      A woman is admitted with pneumonia. Three days later she is quiet, sleepy, and looks through her daughter rather than at her. The night staff say she was trying to climb out of bed at 4am, convinced the ward was a ferry terminal. By morning she is subdued again. This is a typical presentation of delirium.

      This chapter gives the minimum knowledge needed to use the 4AT well. For fuller coverage, see the delirium care guide at www.the4AT.com/deliriumguide and the further reading in Chapter 15.

      WHAT DELIRIUM IS

      Delirium (from the Latin delirare, to leave the furrow) is an acute disturbance of attention, awareness and cognition, caused by one or more stressors: acute illness, surgery, drugs, drug withdrawal, physiological disturbance, and sometimes the psychological stress of illness and admission itself [13,14]. The definition is essentially the same in DSM-5-TR (the fifth edition, text revision, of the Diagnostic and Statistical Manual of Mental Disorders) and ICD-11 (the eleventh revision of the International Classification of Diseases).

      By definition, all delirium is of acute onset. It develops over hours to days, it tends to fluctuate, often worse in the evening and overnight, and the disturbance is always a change from the person’s baseline. That last clause is the working core of the definition, and it is why Item 4 of the 4AT exists.

      Delirium takes three broad motor forms. Hyperactive delirium, with restlessness, agitation and sometimes hallucinations or paranoid beliefs, is the form everyone recognises. Hypoactive delirium, with drowsiness, reduced movement and quiet inattention, is more common, more often missed, and carries at least as poor a prognosis: the “good patient” who causes no trouble and is sometimes dying quietly of an undetected problem. Mixed delirium moves between the two, sometimes within an hour. Hypoactive presentations have their own differential: depression and, rarely, catatonia can look similar at the bedside, and the acute time course, informant history and attention testing are what separate them. Some patients do not show clear motor disturbances either way.

      Psychotic features are common and under-recognised: delusions, often paranoid, and hallucinations, usually visual. Many patients are frightened, and some are extremely frightened. A proportion remember the episode afterwards in distressing detail. It is worth remembering what detection actually amounts to: finding a seriously ill person in an acute and often terrifying brain failure, who cannot ask for help.

      HOW COMMON, AND HOW SERIOUS

      Delirium affects at least one in seven adults in general hospitals, and a larger proportion of older inpatients, with much higher rates again in some groups: after hip fracture and other major surgery, in intensive care, in advanced illness, and in people with dementia [13,15].

      The outcomes are serious. Delirium is associated with higher mortality, longer stays, more institutionalisation, and higher subsequent rates of dementia [13]. In a two-centre study of 82,770 emergency admissions in Scotland, a positive 4AT at admission was associated with higher mortality, longer stays and less time at home after discharge [16]. In 18,040 hip fracture patients across the UK, delirium detected by the 4AT at presentation was associated with death, longer stays and loss of independence [17]. Whatever fraction of these outcomes delirium causes rather than marks, the practical conclusion is the same: a positive test identifies a patient at high risk who needs attention now.

      Delirium is also, in a meaningful proportion of cases, preventable. Multicomponent prevention programmes addressing orientation, sleep, mobility, hydration, nutrition, vision and hearing reduce delirium incidence in hospital populations [18]. Prevention is beyond this manual’s scope, but a detection programme sits naturally beside one.

      THE DETECTION GAP

      Many studies show that delirium is often missed. Some institutions miss more than 80% of cases, and poor detection unfortunately remains the norm in many places. There are exceptions in which systematic assessment has been achieved at scale: in a national hip-fracture study, 4AT completion reached 91% [17]. The reasons for missed cases are familiar: hypoactive presentations that look like fatigue; fluctuation, so the patient seems fine on the ward round; the word “confused”, which sounds like a description but usually stops anyone looking further; the assumption that an older person with dementia is “always like this”; and, historically, tools too long or too training-hungry for routine use.

      The word delirium stimulates action in a way that “confusion” does not. It signals an emergency, triggers a search for causes, warns of risk, and gives patient and family an explanation and a name. Nothing else in delirium care can happen until the delirium has been detected [12,15].

      DELIRIUM AND DEMENTIA

      The two conditions are entangled in every direction. Dementia is the largest risk factor for delirium; delirium is common in people with dementia (delirium superimposed on dementia); an episode of delirium is associated with accelerated cognitive decline and new dementia diagnoses; and at a single bedside encounter the cognitive picture of the two can be identical. Time course separates them. Delirium arrives in hours to days and fluctuates, whereas dementia arrives over months to years and is comparatively stable, which is why informant history matters so much, why Item 4 carries 4 points, and why the interpretation of untestable scores in severe dementia needs care (Chapter 4).

      A note the other way round: a hospital episode with a positive 4AT is also a signal for possible underlying dementia. In a study of 75,221 admissions, higher 4AT scores were strongly associated with an existing or subsequent dementia diagnosis [19]. So a delirium detection programme has a second benefit: it also picks up people who may have undiagnosed dementia.

      WHAT THE 4AT ASKS OF YOU

      Using the 4AT requires no course, no certificate and no psychometric background. It does require the ten minutes of background in this chapter, the item rules in the next one, and a willingness to take a two-minute test seriously. It is a short assessment but it is still a clinical assessment. The patients most likely to score positive are usually in no position to say anything if it is done carelessly.
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            ADMINISTERING THE 4AT: ITEM BY ITEM

          

        

      

    

    
      Before starting, do the usual steps that optimise assessment as much as possible. Make sure hearing aids are in and switched on, and glasses are on. Reduce background noise if you can. Face the patient, speak clearly, and allow time for answers. If the patient’s first language is not yours, involve an interpreter where possible (see the end of this chapter).

      Introduce yourself and explain that you are going to ask a few routine questions. Most patients are familiar with this. The bedside part of the assessment usually takes around a minute.

      ITEM 1: ALERTNESS

      What you are assessing. The patient’s level of alertness during your assessment, rated by observation. Abnormal alertness runs in two directions: reduced (drowsy, difficult to rouse, drifting off during the assessment) and increased (agitated, hyperactive, hypervigilant). Both score 4.

      How to do it. Observe from the moment you approach. If the patient is asleep, attempt to wake them with speech, or a gentle touch on the shoulder. Ask the patient to state their name and address: this standard opening gives you something to rate. Keep observing throughout the rest of the test, because alertness that deteriorates or fluctuates during the assessment counts.

      SCORING

      
        
        Score 0 — Normal: fully alert, not agitated, throughout

        Score 0 — Mild sleepiness for less than 10 seconds after waking, then normal

        Score 4 — Clearly abnormal

      

      

      The judgement in practice. Plenty of hospital patients are sleepy: it is 3pm, they were clerked at midnight, the ward is warm. A patient who is briefly heavy-eyed on waking but then converses normally scores 0. The abnormality you are looking for is qualitatively different: the patient who needs repeated stimulation to stay with you, whose eyes close mid-sentence, who gives you a few words and fades. At the other end, restlessness beyond ordinary discomfort, hypervigilance, or obvious agitation scores 4. If you are having to work to keep the patient engaged, that in itself is what you are looking for. Score Item 1 as abnormal.

      Why does this single observation carry 4 points? In acute general hospital populations, once obvious alternative explanations are set aside (deep sedation, coma, known severe neurological injury), the great majority of patients with clearly altered alertness prove to have delirium, and the published arousal literature points the same way [1–3,20]. It is also the item that catches hypoactive delirium, the form most often missed.

      Pitfalls. Recent sedatives, opioids or a post-anaesthetic state can depress alertness: score what you see, and let the clinical assessment that follows sort out cause (drug-induced altered alertness is itself frequently part of a delirium). Do not score deafness or dysphasia as drowsiness: a hearing-impaired patient who is awake and attending scores 0 here regardless of how the conversation goes. And do not talk yourself out of the finding because the patient perks up briefly. Delirium fluctuates; a short lucid patch is expected.

      ITEM 2: AMT4

      What you are assessing. Orientation and basic memory, using four questions from the Abbreviated Mental Test [4,5]: age, date of birth, place (the name of the hospital or building), and the current year.

      How to do it. Ask directly, one at a time: “How old are you?”, “What is your date of birth?”, “Where are we just now: what is this place called?”, “What year is it?” Do not give hints. Do not react to errors; move to the next question. Accept a self-correction if it comes without prompting.

      SCORING

      
        
        Score 0 — No mistakes

        Score 1 — 1 mistake

        Score 2 — 2 or more mistakes, or untestable

      

      

      What counts as correct. For place, any reasonable identification of the setting is acceptable: the hospital’s name, “the hospital”, “the infirmary”, “A&E”. The full formal title is not required. For year, the exact year is required; in the first days of January, sensible judgement applies to a patient answering with the year just ended. For age and date of birth, the answers should match the records.

      Untestable. If the patient cannot make a meaningful attempt because of drowsiness, severe inattention or inability to produce speech, score 2 and record why. Untestable is a rating in its own right and it contributes to the score (see Chapter 4). Do not score a patient untestable merely because of language: use an interpreter, family member, or written questions where appropriate, and see the section on communication below.

      Pitfalls. Confident wrong answers are still wrong: confabulation is common in delirium and in dementia. A patient with dementia may know age and date of birth (long-stored facts) but miss place and year (current orientation); a patient with delirium often misses across the board. The pattern is clinically informative even though the score does not use it.

      ITEM 3: ATTENTION (MONTHS BACKWARDS)

      What you are assessing. Sustained attention, the core cognitive deficit of delirium, using Months of the Year Backwards, one of the best-evidenced brief attention tests [6,7,21].

      How to do it. Say: “Please tell me the months of the year in backwards order, starting at December.” To assist initial understanding, one prompt is permitted: “What is the month before December?” Then let the patient proceed without further help. Allow thinking time; slow but accurate performance is acceptable. Self-corrections are acceptable. Stop when the patient has clearly succeeded (seven or more months correct, that is, December back to June), or has made an uncorrected error, or cannot continue.

      SCORING

      
        
        Score 0 — Achieves 7 months or more correctly

        Score 1 — Starts but scores fewer than 7 months, or refuses to start

        Score 2 — Untestable (cannot start because unwell, drowsy, inattentive)

      

      

      The boundary between 1 and 2. This trips people up. If the patient engages with the task at all, even just “December…” and no further, or verbally declines, score 1. Score 2 only if the patient cannot start because of drowsiness or severe inattention. The distinction matters because untestable status on both cognitive items adds to 4 points, flagging possible delirium, which is exactly what severe inattention should do.

      Pitfalls. Some patients begin reciting months forwards, or list seasons; restate the instruction once, and if the misunderstanding persists, score 1. Skipped months are errors. Omitting the test because the patient “seems fine” wastes the item most sensitive to early or mild delirium; patients with fluent social conversation can fail months backwards impressively. Education and language affect performance, so weigh a borderline result accordingly, and remember the test can be done in the patient’s own language. What matters is whether they can sequence the months, not which language they do it in.

      ITEM 4: ACUTE CHANGE OR FLUCTUATING COURSE

      What you are assessing. Evidence of significant change or fluctuation in alertness, cognition, or other mental function (for example new paranoia or hallucinations), arising over the last two weeks and still evident in the last 24 hours. This is the feature that separates delirium from dementia and from lifelong impairment, and it is present in all diagnostic definitions of delirium [14].

      How to do it. Use every source available: your own knowledge of the patient, ward and care home staff at every grade (the healthcare assistant who fed the patient yesterday often knows more than anyone), family and carers, the GP letter, previous notes and discharge summaries, therapy and functional assessments, and prior cognitive test results including earlier 4ATs. Useful questions to an informant: “Has there been a sudden change in her thinking or alertness in the last couple of weeks?”; “Does he come and go during the day: drowsy and muddled at times, clearer at others?” Two questions to the patient can surface psychotic features politely: “Are you concerned about anything going on here?” and “Have you been seeing or hearing anything unusual?”

      SCORING

      
        
        Score 0 — No

        Score 4 — Yes

      

      

      When there is no informant. At the front door, a quarter or more of older patients arrive with no one who can describe their baseline. The 4AT was deliberately designed so that this does not stall the assessment. First, an informant can often be reached by phone shortly afterwards. Second, the clinical course itself can establish acute change: a patient who is drowsy and incoherent, but who the notes show was living independently ten days ago, has changed, and Item 4 can be scored 4 on that evidence; this is a reasonable clinical judgement. Third, even with Item 4 scored 0 for lack of information, the 4AT can still reach 4 or more through Item 1 or through untestable ratings on Items 2 and 3. If a tool cannot produce a result until an informant has been found, the diagnosis of a medical emergency waits on a phone call. The 4AT was designed to avoid that.

      Weighing informant quality. Not all collateral history is reliable. A relative who visits twice a year may not know the baseline; occasionally the informant has cognitive impairment themselves. Treat informant history like any other clinical evidence: seek it always, weigh it in context.

      A note on fluctuation. Some fluctuation occurs in dementia without delirium, particularly dementia with Lewy bodies. Marked fluctuation, though, usually means delirium. If the picture is dominated by fluctuating cognition in someone with suspected or known Lewy body disease, the assessment needs senior clinical input rather than a scoring rule.

      Item 4 incorporates the logic of the Single Question in Delirium (SQiD), which asks someone who knows the patient: “Do you think [patient’s name] has been more confused lately?” [22]. Variants are widely used, including versions asking whether the person is more confused or drowsy than usual (Chapter 11). If a SQiD has already been asked, its answer feeds directly into this item.

      COMMUNICATION DIFFICULTIES: DEAFNESS, DYSPHASIA, LANGUAGE

      The 4AT is more adaptable than tools that depend entirely on a verbal interview with the patient, because two of its four items (1 and 4) require no conversation at all. For the cognitive items, adapt sensibly and record what you did. For deaf patients, write the questions down; the AMT4 and Months Backwards both work on paper. For patients with dysphasia after stroke, interpretation is genuinely difficult: involve the speech and language therapist, leaning on Items 1 and 4, and treat cognitive item scores with caution. For patients without English, use an interpreter (professional where possible), ask the AMT4 in translation, and do Months Backwards in the patient’s own language; validated translations of the whole tool exist in more than 20 languages (Chapter 12). Score untestable only when the barrier is the patient’s clinical state, not the language; where a language barrier genuinely prevents testing and no interpreter is available, record that the cognitive items could not be administered and rely on Items 1 and 4, which usually remain scoreable.
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            SCORING AND INTERPRETATION

          

        

      

    

    
      THE SCORE

      
        
        Add the four item scores. The total runs from 0 to 12.

        4 or above — Possible delirium, with or without cognitive impairment

        1 to 3 — Possible cognitive impairment

        0 — Delirium or severe cognitive impairment unlikely

        Three qualifications go with those bands.

        A score of 4 or above is not a diagnosis of delirium; it is a strong signal that requires clinical assessment (Chapter 5). A score of 1 to 3 does not exclude delirium; it usually reflects cognitive impairment without current evidence of acuity, and it calls for more detailed testing and informant history in due course. A score of 0 makes delirium unlikely but cannot fully exclude it, particularly when the Item 4 information was thin; if suspicion persists, reassess, and ask someone who knows the patient.

      

      

      THE ROUTES TO A POSITIVE SCORE

      How a patient reaches 4 matters as much as whether they do, because the routes mean different things, and reading them is most of the interpretive skill the 4AT asks of its user.

      Item 1 alone (abnormal alertness). A highly specific delirium signal in acute settings. Treat as possible delirium regardless of anything else.

      Item 4 alone (acute change or fluctuation). Also highly specific. A patient with normal alertness and perfect cognitive testing can still score 4 this way, and rightly: delirium fluctuates, and a lucid interval at the moment of testing proves nothing. New paranoid beliefs or hallucinations reported over recent days count here.

      Items 2 and 3 both untestable (2 + 2). The patient who cannot engage with either cognitive item scores 4. In acute presentations this usually indicates delirium. The main exception is severe dementia, discussed below.

      Combinations. Cognitive errors plus acute change (for example 1 + 1 + 4) is a common pattern in delirium superimposed on early cognitive impairment. High totals (8 to 12) are associated with an even higher probability of delirium.

      READING THE PATTERN AS WELL AS THE TOTAL

      The total puts the patient into one of the three bands. The pattern of item scores tells you what is going on. A 6 made of abnormal alertness and two minor cognitive errors, with no evidence available for Item 4 (4 + 1 + 1 + 0), is a different patient from a 6 made of normal alertness, two minor cognitive errors and overnight fluctuation (0 + 1 + 1 + 4). Document all four item scores with the total, and consider writing in a few words why each item scored: “Item 1: repeatedly drifting off during questions”. The next assessor, comparing tomorrow’s 4AT with yours, will thank you, and repeated 4ATs are much more useful if the item scores are recorded each time and not just the total (see recovery monitoring, Chapter 5, and the documentation example in Chapter 14).

      SEVERE DEMENTIA

      People with severe dementia may be unable to answer the AMT4 or attempt Months Backwards at their baseline, with normal alertness and no acute change. They will score 2 + 2 = 4: possible delirium, by the tool’s rules, without delirium being present. This is a known and accepted trade-off made at the design stage. Treating untestable patients as unscoreable would leave without a result the group most likely to have delirium, in order to avoid flagging a smaller group who have severe dementia at baseline. A missed delirium in an acutely unwell patient carries more risk than an unnecessary clinical assessment in a patient with dementia. What it means in practice: the 4AT’s specificity is slightly lower in severe dementia than in general populations [23,24], and a score of 4 in someone with known severe dementia is a prompt to do exactly what a careful clinician would do anyway: establish the baseline from someone who knows the person, and look for change. If the care home staff say “this is her normal”, with normal alertness and nothing new, the likely conclusion is severe dementia without delirium, with continued monitoring for change. If nobody knows the baseline, assume possible delirium and assess. If you are going to be wrong, that is the better way to be wrong.

      Deciding whether someone has severe dementia is itself unreliable during a possible delirium episode, so the baseline question (“what was she like two weeks ago?”) is more useful than anything observed at the bedside. In this group, diagnosis depends to a large extent on informant history and observation over time.

      A simple combined arousal and attention testing procedure has been evaluated specifically for detecting delirium superimposed on dementia [25]. A separate instrument developed for the same problem, the 4-DSD (a four-item tool for delirium superimposed on dementia), is described in Chapter 13.

      BORDERLINE SCORES

      A score of 3 usually means cognitive errors without evidence of acute change, but it can also be early or fluctuating delirium caught at a better moment, especially when the Item 4 information was incomplete. For patients scoring 1 to 3 in acute settings: treat as at high risk of delirium, consider baseline cognitive work-up in due course (Chapter 5), and have a low threshold for repeating the 4AT if anything changes, or simply later the same day if suspicion nags.

      FACTORS THAT AFFECT THE SCORE

      Drugs. Sedatives, opioids and anticholinergic drugs can depress alertness and blunt cognition. This is usually not a false positive in any useful sense: drug-induced disturbance of arousal and cognition in an unwell older person commonly is delirium, or is about to be. Score what you find; review the chart as part of the response.

      Severe pain, breathlessness, and the moment of testing. A patient in crisis performs badly. Where possible, test when reversible discomfort has been addressed; where not possible, score what you find and note the context.

      Education, language and culture. The AMT4 and Months Backwards work reasonably well across cultures, but they are not culture-free. Date of birth conventions differ; months may be more natural in another calendar or language; low formal education affects backwards sequencing. Adapt delivery (Chapter 3), note any modification, and weigh borderline cognitive-item scores with this in mind.

      Immediately after anaesthesia. Scores in the first minutes after anaesthesia partly reflect emergence rather than delirium; the post-anaesthesia validation work waited until recovery-room criteria were met before testing [26]. Time the assessment accordingly, then take a positive score seriously: delirium in the recovery room is associated with worse outcomes.

      REPEATING THE 4AT

      The 4AT is an episodic test, and single snapshots may miss fluctuations in mental state. Repeat it when the clinical picture changes, when staff or family report new confusion, after a positive monitoring signal (Chapter 7), daily for several days after major surgery in older patients, and daily to track recovery from a diagnosed episode (Chapter 5). Repeated cognitive testing several times a day for days on end, though, burdens patients and staff and invites practice effects; that is monitoring’s job, done with different instruments (Chapter 7).
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            WHAT TO DO AFTER A POSITIVE 4AT

          

        

      

    

    
      This chapter is about what a positive score of 4 or more should set in motion. This is an overview, not a treatment textbook: for fuller delirium management guidance, see the Scottish Intercollegiate Guidelines Network (SIGN) and NICE guidelines [12,15] and the care guide at www.the4AT.com/deliriumguide.

      SCORE 4 OR ABOVE: POSSIBLE DELIRIUM

      First, assess, and establish whether delirium is present. The score’s job is to trigger a prompt clinical assessment: history including baseline and time course, examination, drug review, and targeted investigations. The diagnosis of delirium is made clinically, against standard criteria [14], by the assessing clinician. Sometimes the conclusion will be that delirium is not present, for instance because the presentation reflects baseline severe dementia. That is a normal and expected outcome of this assessment process, not a fault in it. If delirium is confirmed, proceed.

      Search for causes, and expect there to be more than one. Delirium in older people usually has several contributing causes: infection, yes, but also drugs (opioids, benzodiazepines, anticholinergics, recent changes and recent withdrawals), dehydration and electrolyte disturbance, hypoxia, urinary retention, constipation, pain, organ failure, and alcohol withdrawal. The commonest mistake in practice is to find one plausible cause, often a urine dipstick, and stop looking.

      Treat the causes, and care for the brain in the meantime. Reverse what is reversible. Alongside that, provide supportive care: reorientation and familiar faces, glasses and hearing aids, day-night routine and sleep protection, early mobilisation, hydration and nutrition, avoidance of unnecessary catheters, moves and restraints, and regular review. Most delirium can be managed this way by generalist teams on ordinary wards; it does not need a specialist to do it well. Antipsychotics and benzodiazepines have no role in treating delirium itself; their only place is severe distress or psychosis unrelieved by non-drug measures, or immediate safety, at the lowest effective dose, for the shortest possible time. Exceptions: alcohol or benzodiazepine withdrawal or other specific indications. Antipsychotics should generally not be used in Parkinson’s disease or Lewy body dementia.

      REDUCED AROUSAL

      A significantly reduced level of arousal matters immediately because it increases aspiration risk. Decisions about oral food, fluids and medicines should take account of the patient’s level of alertness and swallowing safety.

      Assess and document distress and psychotic features. Detection should not stop at “4AT positive”. Ask whether the patient is frightened, paranoid, or hallucinating. These features guide treatment and matter enormously to the person; they are also the features families most need explained. Ask the two questions from Chapter 3, and write down what you find.

      Tell the patient and family what is happening, always using the word ‘delirium’. A named diagnosis, a simple explanation (“an acute disturbance of brain function caused by illness or drugs; common; usually improves as the cause is treated; not the same as dementia”), and a leaflet or a pointer to the family guide at www.deliriumsupport.com change the experience of one of the most frightening events a family will witness. A delirium episode also matters for the patient’s future: document it in the discharge summary, because a history of delirium predicts recurrence and flags dementia risk [19].

      Document the diagnosis as well as the score. An entry reading “4AT 6/12; delirium confirmed on assessment; likely causes X and Y” tells the next person far more than “4AT 6” alone.

      SCORE 1 TO 3: POSSIBLE COGNITIVE IMPAIRMENT

      No delirium is evident now, but the score does not exclude it. In an acute setting this patient is at elevated risk of developing delirium, so preventive care and a low threshold for reassessment apply. The findings also deserve consideration of follow-up in their own right: many dementias first surface as an “incidental” cognitive score in hospital. Acute illness is the wrong moment for formal cognitive testing for dementia. Approaches vary, but it is important not to ignore detected cognitive impairment. Some hospitals have a process of inpatient referral for possible dementia if the history suggests it (cognitive and functional decline over several months or years). Others use the route of documentation, information to the GP, and cognitive assessment once the acute episode has settled, typically after six to twelve weeks, with informant history (and, where available, tools such as the Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE) or the AD8 (Eight-item Informant Interview to Differentiate Aging and Dementia)) meanwhile. Do not label anyone with dementia on the strength of a hospital cognitive score alone.

      SCORE 0

      Delirium and moderate to severe cognitive impairment are unlikely. Record the result: a documented 0 is valuable, because it timestamps a normal baseline against which any later change can be judged. If clinical suspicion is strong despite the 0 (a family member insisting “he’s just not right”), trust the suspicion enough to reassess later and to seek more informant history. Because delirium fluctuates, one normal assessment does not always exclude it. Good practice is to remain alert to fluctuation and repeat the assessment if a change is apparent.

      TRACKING RECOVERY

      Delirium can resolve quickly (over a small number of days) or can end slowly and unevenly, and knowing where a patient is on that path informs discharge decisions, rehabilitation and family conversations. Repeating the 4AT, typically daily during and after an episode, gives a simple, validated way to follow recovery: a study by Haruno McCartney, Erin Noble and colleagues published in 2025 formally validated the 4AT for assessing recovery from delirium in older hospital patients [27]. Falling scores usually track genuine improvement; a stalled or rising score is a prompt to look again for unresolved causes. Item-level documentation (Chapter 4) makes these trajectories far more informative: alertness recovering while orientation lags tells a different story from the reverse.

      Two things should happen before the episode is treated as closed. First, before discharge, check for and document any persistent cognitive impairment, arrange follow-up, and ensure the delirium episode is coded and communicated. Second, offer the patient the chance to talk about what they experienced; a proportion carry vivid, frightening memories, and a short conversation, with written information, is a simple and humane intervention.
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            THE 4AT ACROSS SETTINGS

          

        

      

    

    
      The items themselves are the same wherever the 4AT is used. What varies between settings is when it is done, who is available to give a history, and what happens after a positive score. This chapter takes the settings in turn. Broadly, the 4AT is intended to be used at these moments in care: at presentation to acute settings; before and after surgery; at transitions between services; whenever delirium is suspected; after a positive monitoring signal; and daily to track recovery during an episode. However, some units have used the 4AT differently, as a daily or twice-daily monitoring tool, sometimes substituting Days of the Week Backwards, which is less burdensome when the test is repeated often.

      EMERGENCY DEPARTMENTS AND ACUTE FRONT DOORS

      Most delirium in a hospital’s day arrives through the front door, so this is where systematic assessment has a high clinical yield, enabling earlier intervention. The evidence base here is broad: validation studies in emergency department (ED) and acute medical populations include the multicentre UK trial [11], Irish work in older ED attendees [28], the French-Canadian ED study [29], Spanish ED work including use at triage [30,31], and Norwegian experience in suspected sepsis [32].

      Practicalities. Assess older patients (65 or 70 and over by local policy) at presentation, alongside vital signs, and any adult in whom delirium is suspected. The two-minute run time is compatible with triage; one Spanish study embedded it there [31]. Informants are often absent at the front door: use the ambulance sheet, the GP letter, phone the care home or family, and remember the routes to a score that need no informant (Chapter 4). A positive score in the ED needs to be handed over explicitly. Delirium at presentation is associated with mortality and long stays [16,17], and the receiving team should be told about it rather than left to find it on the form.

      For patients being discharged from the ED with a positive score, someone must own the follow-up: delirium at home needs a cause found, a carer informed, and early review arranged.

      ACUTE MEDICAL AND GERIATRIC WARDS

      On the wards, the 4AT has two distinct jobs, and separating them is helpful in designing implementation.

      The first is assessment at admission: every older patient within, say, 24 hours of arrival, establishing presence or absence of delirium and a documented baseline. The second is assessment when something changes: a positive monitoring signal (Chapter 7), a nurse’s concern, a family comment, a fall, new drowsiness. Norwegian quality improvement work found nurses could run admission assessment at scale, with completion rates near 90% [33].

      In the author’s view, doing a 4AT on every patient every day indefinitely is not the best use of the tool, because of the burden on patients and staff. However, some units use the 4AT for high risk parts of the patient stay and reduce the burden by changing to Days of the Week Backwards as mentioned above.

      SURGERY: BEFORE AND AFTER

      Postoperative delirium is common in older surgical patients, with risk varying by operation and baseline factors, and it is routinely missed without assessment. The 4AT fits three perioperative moments. Before surgery: a baseline 4AT identifies existing impairment and delirium, stratifies risk, and gives the post-op assessments something to be compared against. In the recovery room: German work validated the 4AT in the post-anaesthesia care unit, testing once recovery criteria were met [26]. On the ward: daily assessment for the first three to seven days, when incidence peaks, is a reasonable default in older or high-risk patients, with cardiac surgical validation supporting use in that population too [34].

      Post-anaesthesia timing matters: score once the patient has met recovery-room criteria, not during emergence, and interpret early drowsiness with the anaesthetic in mind (Chapter 4).

      HIP FRACTURE AND ORTHOGERIATRICS

      Hip fracture patients have a high risk of delirium because of multiple potential risk factors, including older age, frailty, dementia, pain, opioids, surgery. National audits in the UK have made 4AT assessment a standard of care in this pathway, and the results form the largest published dataset on how a delirium tool performs when embedded in a national pathway: across 18,040 patients in the national hip fracture registry work led by Rose Penfold, 4AT completion was 91%, 21% scored positive, and positive scores were associated with death, longer stays and new residential care [17]. During the COVID-19 period, the same pathway data showed delirium marking out patients with much worse outcomes [35]. Practice points: assess at presentation, before surgery where feasible, and daily post-operatively; treat a positive pre-operative 4AT as a flag for the whole perioperative team, including anaesthetics.

      INTENSIVE CARE

      The 4AT was designed for general settings, not for intubated patients. In ventilated or sedated patients, the intensive care unit (ICU)-specific tools, the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) [36] and the Intensive Care Delirium Screening Checklist (ICDSC) [37], remain the standard recommended instruments. The 4AT has a place at the edges of intensive care: in patients who can speak, at step-down, and at the ICU-to-ward transition. A four-centre Korean study in critically ill (non-ventilated) patients found the 4AT performed acceptably against a DSM-5 reference, sensitivity 74% and specificity 95% [38], with the practical advantage that ward teams already know it. In practice the division of labour is clear. Use the ICU’s own tools while the patient is in the unit, and the 4AT once the patient is extubated and potentially able to hold a conversation and at handover to the ward.

      PALLIATIVE CARE AND HOSPICES

      Delirium affects at least 1 in 3 people who are in the last few days of life, with the prevalence higher as death approaches. Detecting delirium really matters because it can help improve the management of distress. A two-hospice Scottish validation study led by Elizabeth Arnold found the 4AT performed strongly in hospice inpatients (sensitivity 89%, specificity 94% against a DSM-5 reference) [39], and earlier hospice quality-improvement work by Baird and Spiller had already shown it usable on admission [40]. In the context of palliative care, informants are usually present and know the baseline well, making Item 4 unusually reliable; hypoactive presentations dominate and are easily misread as dying, fatigue or opioid effect; and the purpose of assessment shifts with the goals of care, from finding reversible causes early on, towards comfort, explanation to family, and management of distress when death is near. The 4AT itself is used in the same way as anywhere else. What changes is how much is done in response to a positive score.

      CARE HOMES

      Care home residents have higher rates of delirium than people living at home. This is because they are an old and frail population with very high rates of dementia (more than 70%). Staff know each resident’s baseline far better than hospital staff ever could. That baseline knowledge makes Item 4 powerful in this setting, and it makes care home staff ideal SQiD reporters (“is she more confused or drowsy than usual?”) feeding a 4AT done by visiting clinicians. Use the 4AT when a resident changes: new confusion, new drowsiness, a fall, reduced eating and drinking, “just not herself”. A positive score is the start of the same search for causes as anywhere else, and often the deciding information in a conveyance decision. The severe dementia caveat (Chapter 4) applies particularly commonly here; the staff’s baseline report is the anchor.

      COMMUNITY, PRIMARY CARE AND AMBULANCE SERVICES

      GPs, community nurses, paramedics and hospital-at-home teams meet delirium first, usually as a story: found wandering, stopped eating, “gone downhill since Tuesday”. The 4AT needs no equipment and works at a kitchen table. For paramedics, a documented 4AT together with a carer’s account of when things changed is extremely useful at handover. A written score gets passed on; a verbal impression usually does not. For primary care, the 1 to 3 band has a particular after-use: once the acute episode has resolved, it points to the patients who may need memory assessment (Chapter 5). In community settings the tool itself is rarely the difficulty. What needs agreeing locally, in advance, is the pathway: who gets phoned, who reviews the patient, and when admission is the right call.

      STROKE UNITS AND OTHER SPECIALIST SETTINGS

      Delirium complicates around a quarter of acute strokes, and assessment must contend with dysphasia; stroke-unit studies have applied the 4AT with the adaptations discussed in Chapter 3, and Norwegian nurses ran it as routine assessment in a stroke unit at scale [42–44]. In Parkinson’s disease and Lewy body disease, fluctuation and hallucinations occur without delirium, and a 2025 study by Rachael Lawson and colleagues examined bedside tools including the 4AT in Parkinson’s inpatients [45]: scores in this group need interpreting with the disease in mind and with senior input. Validation also extends to traumatic brain injury via the Traditional Chinese version [46] and to skilled nursing facilities (Chapter 10).
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            DETECTION AS A SYSTEM: EPISODIC TESTS AND MONITORING

          

        

      

    

    
      More than 60 delirium detection instruments have been published (see www.deliriumtools.com, maintained by the author). Faced with that number, services usually ask which tool is best. It is more useful to work out first what job the tool has to do, because the answer differs. There are two different jobs in delirium detection, and they need two different kinds of instrument.

      The first job is the episodic assessment: a definitive-as-possible bedside answer to “does this patient have possible delirium right now?” This is the job at the front door, perioperatively, at transitions, and whenever suspicion arises, and it demands a balance of sensitivity and specificity good enough to act on, which in practice means built-in cognitive testing and a change-from-baseline judgement. The 4AT is designed as an episodic tool. So is the CAM, done properly (as specified in the CAM manual, with a cognitive test and interview done before the CAM is scored). Episodic tools require bedside assessment and interaction with the patient, and most involve some interview questions and/or cognitive testing. This is entirely feasible when done a limited number of times, but can be burdensome if done daily (especially multiple times per day) for several days at a time. In the author’s experience a couple of minutes of bedside testing for a few days in a row is entirely reasonable, but can feel excessive if done twenty times a week per bed for all patients through the whole of their stay.

      The second job is monitoring: watching for new delirium arising in patients already admitted, day after day. Monitoring has to be light enough that it actually gets done several times a day, for weeks, without wearing out staff or patients. In practice that means something that takes a few seconds and is mostly observational, because no patient should face formal cognitive testing three times a day for a fortnight (practice effects corrupt the results anyway). Monitoring instruments include the Single Question in Delirium (SQiD), a single question to someone who knows the patient (“Do you think [patient’s name] has been more confused lately?”) [22], and observational scales; in the UK, NEWS2 [47] includes new confusion or delirium within its ACVPU consciousness item, so routine observations already carry a delirium signal. Many NHS services pair that signal with the SQiD, with a positive result from either triggering a 4AT. This is a widely adopted model rather than a nationally specified process. Other monitoring instruments include the Nursing Delirium Screening Scale (Nu-DESC) [48] and the Delirium Observation Screening Scale (DOSS) [49]. Unfortunately, this remains an element of delirium research and practice which is not yet settled. In practice, there are multiple models in use [41]. Published experience with unofficial, shortened CAM use in electronic records, with cognitive testing omitted, is an example of a widely-implemented but ineffective monitoring system: high completion rates but positive-score rates far below the expected prevalence of delirium, suggesting that many, and perhaps most, cases are missed while documentation looks complete [50]; see also Chapter 11.

      The system ideally should be a loop. Episodic 4AT at entry and at need; light monitoring in between; any positive monitoring signal answered with a 4AT; a positive 4AT answered with clinical assessment; and daily 4ATs to track an episode to recovery. Used this way, each instrument is being asked to do only what it was designed for.

      Two important issues to consider. First, using an episodic tool as a monitoring tool tends to fail quietly rather than visibly: completion collapses or the test decays into a tick-box with poor performance. This is the case with the CAM, as mentioned above. Second, using a monitoring tool as the definitive assessment fails the other way: The Single Question in Delirium (SQiD) alone is not adequate as a standalone delirium assessment tool. Neither type of instrument substitutes for the other.

      As stated above, some services have actually adapted the 4AT for short-period repeated use. This is an evolving part of 4AT use and is being evaluated. Currently the 4AT’s published accuracy relates to its use as an episodic tool (Chapters 10 and 12).
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            CLINICAL CASES

          

        

      

    

    
      The 30 cases here are drawn from clinical practice across several settings, with details altered. They are teaching cases rather than a prevalence sample, so positive and difficult presentations are deliberately over-represented. They are chosen so that each teaches something different, and several show the awkward situations that scoring rules exist to settle: the patient who cannot speak, the resident with severe dementia, the lucid interval, the score that is probably a false positive. Some cases are adapted from the case examples published at www.the4AT.com; multiple further scored cases are available via that page.

      Scores are given item by item, as they should be documented in practice. You are welcome to use these cases in teaching.

      EMERGENCY DEPARTMENT

      Case 1: Too drowsy to speak. No patient is Unable to Assess

      Mrs A, 84, lives alone, with carers twice a day; she has dementia but usually manages at home and converses normally. She is brought in after her daughter found her very sleepy and hot. The emergency department diagnoses pneumonia. On approach her eyes are closed; she opens them briefly when asked her name, attempts a word or two, incomprehensible, and does not respond to requests to attempt the AMT4 or Months Backwards. Her daughter is clear: this is nothing like her usual self.

      Item 1, Alertness: 4 (clearly abnormal). Item 2, AMT4: 2 (untestable). Item 3, Attention: 2 (untestable). Item 4, Acute change: 4 (clear change from baseline). Total: 12/12.

      Comment. On an interview-based tool this patient risks being recorded as Unable to Assess, which is to say, left without a diagnosis. On the 4AT her inability to engage is itself scored as an informative clinical feature, and the total reflects multiple features compatible with delirium and the need for urgent clinical assessment while causes are treated. This is one of the key design features of the 4AT.

      Case 2: No common language. An interpreter, not an untestable rating

      Mrs B, 78, was visiting family when she became confused overnight. She speaks Polish and little English. She is alert and calm. Her granddaughter interprets while a professional interpreter is arranged. Via interpretation: she gives her age and date of birth correctly, thinks the year is 1998, and cannot name the place. Asked for the months backwards in Polish, she starts confidently, reaches September, then loses the thread. Her granddaughter says she was sharp two days ago.

      Item 1: 0. Item 2: 2 (two errors). Item 3: 1 (started, fewer than 7 months). Item 4: 4. Total: 7/12.

      Comment. A language barrier does not make a patient clinically untestable. The cognitive items can usually be administered in the patient’s preferred language, using a professional interpreter where possible. Items 1 and 4 do not require verbal testing of the patient, although Item 4 usually requires collateral information. Here, the granddaughter provides immediate communication support while a professional interpreter is arranged. Record how the test was delivered. Where possible, a professional interpreter is helpful when obtaining a more detailed history and undertaking the fuller clinical assessment.

      Case 3: The morning zero and the evening six

      Mr C, 81, attends after a fall. At 10am his 4AT is 0: fully alert, AMT4 correct, Months Backwards fluent to May, and his daughter, phoned, reports no significant change in alertness, cognition or behaviour during the preceding two weeks and says he was himself during the last 24 hours. She adds only, “I wondered if he seemed a bit odd on Sunday”, but cannot describe a definite mental status change. He is admitted for observation. At 9pm he is awake and calm but says with conviction that his car is being towed and asks to leave. The evening 4AT shows normal alertness, one AMT4 error, Months Backwards to October, and a clearly documented acute change.

      Morning: 0/12. Evening: Item 1: 0. Item 2: 1. Item 3: 1. Item 4: 4. Total: 6/12.

      Comment. Delirium fluctuates; single snapshots can miss it. The morning 0 was still valuable: it documented that no 4AT features were evident at 10am, making the evening change much easier to interpret. The daughter’s vague concern lowered the threshold for repeating the test but, without evidence of a definite change, did not by itself make Item 4 positive. Repeating the test does not mean the first one was wrong. Repeat testing is simply how an episodic test has to be used in a condition that fluctuates.

      Case 4: Agitation counts as abnormal alertness

      Mr D, 56, is brought in tremulous, sweating and frightened, two days after stopping drinking. He is hypervigilant, startles at noises, and cannot settle for questions. He manages his age and date of birth, misses place and year, and is too agitated and inattentive to initiate the sequence at all. His flatmate confirms he was his usual self three days ago.

      Item 1: 4 (agitated, hypervigilant). Item 2: 2. Item 3: 2 (untestable through agitation). Item 4: 4. Total: 12/12.

      Comment. Abnormal alertness runs in both directions; Item 1 catches the hyperactive end as well as the drowsy one. Possible alcohol-withdrawal delirium is a medical emergency requiring urgent, specific treatment. The temporal history makes withdrawal a leading cause, but it does not remove the need to assess for other contributors. Assessment must include immediate consideration of Wernicke’s encephalopathy, and parenteral thiamine should be given without waiting for confirmation. Alcohol-related brain injury and head injury are also part of the differential in this group. The 4AT makes the possible delirium syndrome explicit and supports handover alongside the local alcohol-withdrawal assessment and treatment pathway.

      ACUTE MEDICAL WARD

      Case 5: The quiet patient

      Mrs E, 88, admitted three days ago with a chest infection, was “no trouble at all” overnight. She is propped up, eyes closing, food untouched. She rouses to voice, answers her age slowly, then drifts; repeated stimulation is needed to keep her with you. AMT4: one answer then silence. When asked for Months Backwards, she cannot engage with the instruction and makes no response. The healthcare assistant who fed her yesterday says she was chatting then. A new opioid prescription is on the chart.

      Item 1: 4. Item 2: 2 (untestable after one answer, meaningful engagement not possible). Item 3: 2. Item 4: 4. Total: 12/12.

      Comment. Hypoactive delirium is common and easily missed because it may present as quiet deterioration. A quiet patient is less likely than an agitated patient to trigger urgent review. Here the findings prompted immediate clinical assessment, including observations, oxygenation and respiratory status, medication review, hydration, and a renewed search for infection and other contributors, and the conversation with her family changed as a result.

      Case 6: Delirium on top of dementia

      Mr F, 79, has Alzheimer’s disease; he lives with his wife, recognises his family, and enjoys the radio. Over 48 hours he has become markedly worse: up all night, not recognising his own kitchen, asking his wife who she is. On the ward he is alert. AMT4: knows age and date of birth, misses place and year. Months Backwards: December, November, then stops. His wife is unequivocal that this is new.

      Item 1: 0. Item 2: 2. Item 3: 1. Item 4: 4. Total: 7/12.

      Comment. His cognitive item scores may partly reflect his baseline dementia and are difficult to interpret alone. The strongest evidence for possible delirium is Item 4: a clear, dated, informant-witnessed change. In delirium superimposed on dementia, collateral evidence of change from baseline is essential. The score cannot separate the contribution of delirium from that of dementia, and it does not have to: it identifies an acute syndrome that needs assessing.

      Case 7: Watching an episode end

      Mrs G, 76, developed delirium during sepsis from a urinary source. Day 2: 4AT 12 (markedly drowsy, 4; AMT4 untestable, 2; Months Backwards untestable, 2; clear acute change, 4). Day 5: alert (0), one AMT4 error (1), Months Backwards to August (1), fluctuation settling but still reported by night staff (4): total 6. Day 8: alert (0), one AMT4 error that her daughter confirms is usual for her (1), Months Backwards correctly to June (0), and no acute change or fluctuation evident during the previous 24 hours (0): total 1. She goes home on day 10 with follow-up arranged.

      Comment. The 4AT has been evaluated for repeated assessment during delirium recovery [27]. Serial scores give the team and family a shared trajectory, but they should be interpreted alongside symptoms, function and clinical readiness for discharge. Documenting item scores makes the trend readable: in her case, alertness normalised before attention. A stalled or rising score should prompt review for persisting or new contributors, while recognising that fluctuation can still occur.

      Case 8: Overnight confusion, morning composure

      Mr H, 70, admitted three days ago with a chest infection, scored 4AT 0 on admission. The night staff report he was restless and disorientated overnight, wandering into the wrong bay. On the morning round he is alert and pleasant. AMT4: misses the name of the hospital. Months Backwards: reaches August, then errors.

      Item 1: 0. Item 2: 1. Item 3: 1. Item 4: 4 (documented overnight change and fluctuation). Total: 6/12.

      Comment. The night staff’s report is collateral information, and it counts towards Item 4. A patient does not need to display delirium features during the doctor’s brief encounter for possible delirium to be recognised. If you insist on seeing the features yourself, you will miss a lot of fluctuating delirium. The admission 0 strengthens the evidence that this is new. Handover documentation (“restless, disorientated, wrong bay, 0300”) captures exactly the evidence needed for Item 4.

      SURGICAL AND PERIOPERATIVE

      Case 9: The recovery room

      Mrs I, 74, undergoes elective hip arthroplasty under general anaesthesia. At the point at which recovery-room discharge criteria were being assessed, she remains markedly drowsy, her eyes closing between words. The AMT4 and Months Backwards cannot be attempted. Her 4AT before surgery that morning was 0.

      Item 1: 4. Item 2: 2. Item 3: 2. Item 4: 4 (clear acute change from the documented pre-operative baseline). Total: 12/12.

      Comment. Timing matters: 4AT scores may be positive during immediate emergence but resolve a few minutes later. The post-anaesthesia validation study tested patients at the point of discharge from recovery [26]. A positive result still requires clinical assessment, because residual anaesthetic and sedative effects may contribute to the findings. In this case the drowsiness persisted two hours later, and urgent assessment identified hypoxia. The anaesthetic history suggests a possible cause, but the score is scored as found. Follow the delirium tool specified by the local recovery-room pathway. The pre-operative 0 provides useful baseline information.

      Case 10: “He’s just in pain”

      Mr J, 82, day 1 after emergency laparotomy, is restless, pulling at his catheter and trying to climb out of bed. The working explanation at the desk is pain. He answers three AMT4 questions, one incorrectly, then loses engagement and gives no answer to the fourth. When asked to do Months Backwards, he understands the request but refuses to start. The night note records him settled until 2am, then “increasingly agitated”. A bladder scan shows retention around a blocked catheter; morphine doses have crept up.

      Item 1: 4 (clearly agitated). Item 2: 2 (one incorrect answer and one unanswered after engagement is lost). Item 3: 1 (understands but refuses to start). Item 4: 4. Total: 11/12.

      Comment. Pain and delirium are not alternative explanations. Undertreated pain, urinary retention and opioid exposure can each cause or worsen delirium. A positive 4AT does not prove that agitation is delirium, but this combination of acute change, abnormal alertness and cognitive failure demands clinical assessment. Here it prompted review of the blocked catheter, the analgesic plan and the drug chart.

      Case 11: Day two, quietly worse

      Mrs K, 79, is two days after bowel resection. She is not agitated; she is vague. She answers slowly, misses the year, and gives up months backwards at October, apologising. Her daughter, visiting, says she seems “flat and far away”, quite unlike yesterday.

      Item 1: 0 (alert throughout, though slow). Item 2: 1. Item 3: 1. Item 4: 4. Total: 6/12.

      Comment. Postoperative delirium peaks on days one to three, and much of it looks like this: nothing dramatic, just a positive score made up of several small findings. Daily 4ATs for the first several post-operative days in older patients catch these presentations while they are still mild, when cause-hunting (here: opioid dose, low sodium, poor sleep) has the most to offer.

      HIP FRACTURE AND ORTHOGERIATRICS

      Case 12: Positive at presentation, and what it means

      Mr L, 86, arrives with a fractured hip after a fall at home. He is alert. On the AMT4 he makes two errors; he attempts Months Backwards but stops at November. His son describes ten days of increasing muddle since a chest infection.

      Item 1: 0. Item 2: 2. Item 3: 1. Item 4: 4. Total: 7/12.

      Comment. In the UK national registry study of 18,040 hip fracture patients, around one in five had a positive 4AT at presentation; positive scores were associated with higher mortality, longer stays and a lower likelihood of returning home [17]. The score therefore marks a higher risk patient, rather than determining an individual prognosis. It should be handed to the whole team: the anaesthetic team when planning perioperative care, orthogeriatrics when identifying and treating causes and preventing worsening, the surgical team, and the family when discussing risk and likely course. A positive 4AT should inform care but should not, by itself, delay hip-fracture surgery. It is also the baseline against which post-operative scores will be read. This is not a form to be completed before the operation. The result changes how the perioperative team manages him, so it is part of the operation being done properly.

      Case 13: Pre-op zero, post-op six

      Mrs M, 81, scored 4AT 0 before surgery for her hip fracture. On post-operative day 1 she is alert but scores one AMT4 error, stops months backwards at September, and the nurses report she was disorientated overnight, settling by morning.

      Item 1: 0. Item 2: 1. Item 3: 1. Item 4: 4 (overnight change, still evident within 24 hours). Total: 6/12.

      Comment. Incident delirium was suspected within a day and subsequently confirmed on clinical assessment; the pre-operative 0 made the acute change unmistakable. Anaemia and constipation were identified and treated as likely contributors. The practical standard on this pathway is a 4AT at presentation and daily for the first days after surgery; her case shows the payoff. Item scores plus a one-line reason make the record readable at tomorrow’s review.

      Case 14: Severe dementia, score of 4, probably no delirium

      Mrs N, 96, lives in a nursing home with severe dementia. She is admitted after a fall; X-ray shows a pubic ramus fracture. She is calm and awake, says her first name, and responds inconsistently to simple requests; AMT4 and months backwards cannot be meaningfully attempted. The home’s senior carer, phoned, is definite: “this is exactly her usual self, she walked with her frame yesterday and ate breakfast this morning.”

      Item 1: 0. Item 2: 2 (untestable). Item 3: 2 (untestable). Item 4: 0 (informant reports no change). Total: 4/12.

      Comment. A score of 4 indicates possible delirium, but the collateral history makes severe dementia without current delirium the likelier explanation here. This is the known specificity trade-off discussed in Chapter 4: untestable ratings protect drowsy delirious patients at the cost of flagging some people with severe dementia at baseline. The score still prompts clinical assessment of the fracture, pain and other possible contributors. It also forced the baseline call to the care home and puts her on the radar for monitoring, since severe dementia and a fresh fracture confer high delirium risk. So the score was recorded, the reasoning behind it was written down, and she was kept under review.

      INTENSIVE CARE AND HIGH DEPENDENCY

      Case 15: The right tool for the tube

      Mr O, 68, is ventilated in ICU after emergency orthopaedic surgery. The surgical team asks for “a 4AT for baseline”. He cannot speak; assessment while ventilated belongs to the ICU’s own instruments. The unit’s CAM-ICU is positive, and clinical assessment confirms delirium. Three days later, sedative infusions have stopped, he is extubated, fully awake and able to sustain conversation, and is transferring from ICU to the surgical ward. On the AMT4 he gives his age and date of birth correctly but misses the place and year. He recites December, November and October, then stops. The ward team confirms that this cognitive change arose during the current admission and remains present.

      Item 1: 0. Item 2: 2. Item 3: 1. Item 4: 4. Total: 7/12.

      Comment. The 4AT was not designed for intubated patients; the CAM-ICU and ICDSC were designed exactly for them. While the patient remains in critical care, use the unit’s validated protocol. Extubation alone is not the signal to change instruments. The 4AT is most useful here once the patient can engage and at transition to ward care, where it gives the receiving team a familiar item-by-item description of persisting delirium. The transition assessment helps prevent delirium disappearing into the handover gap.

      Case 16: High dependency, not ventilated

      Mrs P, 71, is in a high dependency unit (HDU) with sepsis, on high-flow oxygen, not sedated. She is drowsy, rousable to voice, drifting mid-sentence. Cognitive testing cannot be started. Her husband says that four days ago she was fully alert, conversing normally and managing as usual.

      Item 1: 4. Item 2: 2. Item 3: 2. Item 4: 4. Total: 12/12.

      Comment. A four-centre Korean study found that the 4AT had a sensitivity of 74% and specificity of 95% against a DSM-5 reference in critically ill patients [38]. This supports its possible use in non-ventilated critical illness but does not supersede national or local guidance. NICE recommends CAM-ICU or ICDSC rather than the 4AT in critical care [12]; units should use their agreed critical-care pathway. Whichever instrument is used, “she’s too sick to assess” should not be the end of it.

      PALLIATIVE CARE AND HOSPICE

      Case 17: Frightened, and findable

      Mr Q, 66, has metastatic prostate cancer and is admitted to the hospice for symptom control. He repeatedly scans the room, startles markedly at ordinary sounds and cannot settle; he asks the nurse to make the insects on the wall go away. He answers the AMT4 with one error and stops Months Backwards at October. His wife says the fear started two days ago, around the time his opioid dose rose.

      Item 1: 4 (hypervigilant). Item 2: 1. Item 3: 1. Item 4: 4. Total: 10/12.

      Comment. A hospice validation study found that the 4AT performed strongly in hospice inpatients (sensitivity 89%, specificity 94%) [39]. The positive score prompted clinical assessment and a proportionate search for causes, including medication toxicity, dehydration, infection, constipation, urinary retention and metabolic disturbance. In this case the recent opioid increase was reviewed, opioid rotation was considered and calcium was checked. The hallucinations were explained as a recognised symptom of delirium, often related to illness or medication, rather than evidence that he was “going mad”, and his fear was treated actively. Some delirium in palliative care is reversible, particularly when related to drugs or dehydration; reversibility becomes less likely as death approaches.

      Case 18: The last days

      Mrs R, 84, is dying of heart failure; the agreed focus is comfort. Over 36 hours she has become deeply drowsy, briefly rousable to voice, occasionally plucking at the sheet, and no longer able to speak with her family. A brief 4AT is completed from observation and history, without burdening her with repeated cognitive prompts: markedly reduced alertness (4), untestable on both cognitive items (2 + 2), and acute change (4). Total 12.

      Comment. Whether the assessment was worth doing depends on whether it changes anything about her care. Here a single brief assessment helps name possible delirium and guides a proportionate, comfort-focused review. Check for contributors whose treatment might improve comfort, such as pain, urinary retention, constipation or medication effects. The score does not oblige anyone to investigate, catheterise, transfer or repeatedly retest. Explain the change to the family and treat distress. Assessment should serve the agreed goals of care.

      Case 19: Recovery, and the conversation afterwards

      Mr S, 72, developed delirium in the hospice after a chest infection. Serial 4ATs, undertaken while assessment remained tolerable and useful, showed: Day 1, clearly hypervigilant (Item 1: 4), one AMT4 error (Item 2: 1), at least seven Months Backwards correct (Item 3: 0), and clear acute change (Item 4: 4), total 9; Day 2, Item 1: 0, Item 2: 1, Item 3: 1, Item 4: 4, total 6; Day 4, Item 1: 0, Item 2: 1, Item 3: 0, Item 4: 4, total 5; and Day 5, Item 1: 0, Item 2: 1, Item 3: 0, Item 4: 0, total 1, with the single AMT4 error confirmed as his usual baseline and no acute change or fluctuation evident during the previous 24 hours. When clear, he is quiet, then asks the nurse whether he had “gone mad for a few days”. They talk. He remembers the ward as a ship’s engine room and his son as a stranger in a doorway.

      Comment. Repeated 4ATs can help assess recovery in a hospice patient when testing is tolerated and the result informs care. A short, honest conversation afterwards, with written information for him and his son, can be highly valuable. It is worth asking a patient who has recovered what they remember of it, and then explaining to them what actually happened.

      CARE HOMES

      Case 20: Three weeks of fading, two days of drowsiness

      Mr T, 92, lives in a residential home with Alzheimer’s dementia; he normally walks with assistance, eats well, and enjoys company. Staff describe three weeks of increasing fatigue and, in the last 48 hours, real drowsiness, poor drinking, and reduced response. The visiting doctor finds him asleep; he wakes to voice but repeatedly drifts off during answers and needs prompting to re-engage. AMT4: knows the place and his age; cannot give year or date of birth. Months Backwards: “December”, nothing further.

      Item 1: 4. Item 2: 2. Item 3: 1. Item 4: 4. Total: 11/12.

      Comment. A sudden deterioration on top of a slow decline is still a sudden deterioration, and Item 4 asks about the last two weeks; the last 48 hours clearly qualify. In care homes, staff who know the resident and have access to current baseline records can provide particularly strong collateral history; do not assume this automatically where staff are unfamiliar with the resident or records are sparse. The decision that followed, hospital or home-based treatment, was made with his family. What the score did was make the decision an urgent one, and make sure it was taken with the right information and with the family involved.

      Case 21: Sundowning still needs explaining

      Mrs U, 87, moderate dementia, has begun shouting and pacing every evening for four days, and her nights have inverted. At the 11am assessment she is calm and alert. AMT4: two errors, in line with her usual state per staff. Months Backwards: declines to try. Staff are clear the evening behaviour is new.

      Item 1: 0 (at the time of assessment). Item 2: 2. Item 3: 1 (refusal). Item 4: 4 (new, fluctuating). Total: 7/12.

      Comment. “She sundowns” describes a pattern; it does not explain a new change. A new evening-worse disturbance arising over four days meets the Item 4 rule, although the positive 4AT still requires clinical assessment because fluctuation can also occur in dementia, particularly dementia with Lewy bodies. Constipation and a recently started bladder anticholinergic were identified as likely contributors. The case also shows the Item 3 boundary: a patient who verbally refuses to attempt Months Backwards scores 1; score 2 only when the patient cannot start because they are unwell, drowsy or inattentive.

      Case 22: Home from hospital but not back to baseline

      Mr V, 90, returns to his care home after a four-week admission with pneumonia complicated by delirium. The delirium began during the first week of the admission. During the final two weeks in hospital and the week since his return, staff have observed no further fluctuation or significant new mental-state change, although he remains less sharp than before admission. The home’s nurse performs a 4AT: alert (0), two AMT4 errors (2), Months Backwards to September (1), and no change or fluctuation arising within the preceding two weeks and still evident during the last 24 hours (0). Total 3.

      Comment. This is the sort of situation where a score in the 1 to 3 range is genuinely useful. This may be his new baseline; delirium can also take weeks to resolve; and dementia that was not previously recognised may be becoming apparent. What is needed here is a plan rather than a diagnosis: document the trajectory, watch for renewed fluctuation, repeat the 4AT if anything changes, and consider cognitive review after the acute episode has settled, often at six to twelve weeks, if this would change care and is consistent with the person’s goals. What must be avoided is a dementia diagnosis being recorded while he is still recovering from delirium.

      The timing matters here, so it is worth setting out how Item 4 is scored. Item 4 is governed by its precise wording: score 4 when a significant change or fluctuation arose within the preceding two weeks and remains evident in the last 24 hours. Here the original change began more than two weeks ago and there has been no significant new change or fluctuation during that window, so Item 4 scores 0. Persisting or resolving delirium nevertheless remains clinically possible despite a total of 3; the 4AT is not a rule-out test for prolonged delirium. If evidence is unavailable or uncertain, record that limitation, continue seeking collateral information and reassess rather than automatically converting uncertainty into 4 points.

      COMMUNITY, PRIMARY CARE AND AMBULANCE

      Case 23: Found on the floor, nobody to ask

      A paramedic crew attends Mr W, 85, found on his kitchen floor by a neighbour. He is drowsy, rousing to voice and mumbling; cognitive testing cannot be started. No family is reachable. The neighbour has met him only briefly and cannot give a reliable mental-state baseline. The crew’s system shows no care package and a repeat prescription collected in person last week, but no contemporaneous description of his cognition.

      Item 1: 4. Item 2: 2. Item 3: 2. Item 4: 4 (no reliable evidence yet about the timing of mental-state change but it is a reasonable clinical judgement that Mr W is not normally like this). Total: 12/12.

      Comment. This is a genuine no-informant situation. Items 1 to 3 already produce a strongly positive score, so the urgent response does not depend on guessing Item 4. However, in the present case the evidence strongly suggests that Mr W is different from his normal self. It is good practice to continue seeking collateral information from family, primary-care records and anyone who knows him, but 4AT Item 4 can be scored positive in this kind of situation.

      Case 24: The kitchen table assessment

      Her GP visits Mrs X, 88, at home; her daughter phoned the surgery saying her mother has been “away with the fairies” for ten days, worse in the evenings. At 3pm Mrs X is charming and plausible. AMT4: one error (the year). Months Backwards: confident start, reaches August, then stalls and laughs it off. The daughter’s account is specific. In the last ten days her mother has mistaken the hall cupboard for the bathroom, left a pile of letters unposted, and boiled a saucepan dry; all three are new, and the bathroom error happened again the previous night.

      Item 1: 0. Item 2: 1. Item 3: 1. Item 4: 4. Total: 6/12.

      Comment. Social fluency can survive during a lucid interval in delirium; the daughter’s specific account of change, including an event in the last 24 hours, is more informative than the superficially reassuring conversation in front of the doctor. A positive 4AT at home requires prompt clinical assessment and a clear pathway. Do not diagnose a urinary infection from confusion or a urine dipstick alone. In this case she also has new dysuria and frequency, a urine sample is sent, and she is clinically dehydrated. Her observations are stable, there is no focal neurological deficit or other immediate red flag, she can drink and take oral treatment, and her daughter can stay with her. Home treatment is therefore agreed, with explicit deterioration advice and review the following day. Admission would be appropriate if the cause, physiological stability, oral intake, supervision or ability to review were less secure. Cognitive follow-up should be considered after recovery if concerns persist or the daughter describes decline predating these ten days.

      NEUROLOGY, SENSORY IMPAIRMENT AND DIAGNOSTIC LIMITS

      Case 25: Aphasia is not abnormal alertness

      Mr Z, 78, is on day 2 after a left middle cerebral artery infarct causing severe aphasia. On admission he was awake, settled and able to follow some demonstrated one-step commands and indicate basic needs using gesture and a communication board. Overnight he became intermittently drowsy, pulled off his monitoring leads and then appeared clearer again. This morning he is awake and not agitated. A speech and language therapist helps establish the best available communication method, but he cannot give reliable answers to the AMT4 or demonstrate the Months Backwards sequence. His family and the nurses agree that the overnight drowsiness and behavioural change were new and distinct from his stable language deficit.

      Item 1: 0 (alertness normal during the present assessment). Item 2: 2 (untestable despite communication support). Item 3: 2 (untestable despite a supported attempt). Item 4: 4 (new fluctuation beyond the established stroke-related aphasia). Total: 8/12.

      Comment. Aphasia must not be scored as abnormal alertness: an awake patient who cannot understand or produce language still scores 0 on Item 1. Equally, the cognitive items should not be abandoned without trying reasonable communication support and, where possible, involving speech and language therapy. The aphasia is not the evidence for delirium here. The new drowsiness and behavioural fluctuation on top of it are. The positive score is not a diagnosis. In acute stroke, deterioration also demands urgent assessment for stroke extension, haemorrhagic transformation, seizure, hypoxia, hypoglycaemia and other neurological or medical complications. The 4AT must not delay the stroke pathway. Document what the patient could communicate, how testing was attempted and which findings were genuinely new.

      Case 26: Check the hearing aids before scoring

      Mrs AA, 91, has severe bilateral hearing impairment and is admitted after a fall. From the end of the bed she appears to ignore questions, but she watches the speaker closely and is not drowsy. Before starting the 4AT, the nurse checks both hearing aids, replaces a flat battery, reduces the background noise and sits facing her. With the aids working, Mrs AA engages readily. She makes one AMT4 error, giving last year as the current year, and recites December, November and October before stopping. Her daughter describes new night-time disorientation during the previous two days, including mistaking the bedroom for the bathroom the previous night.

      Item 1: 0 (awake and attentive; deafness is not abnormal alertness). Item 2: 1 (one error). Item 3: 1 (started but completed fewer than seven months). Item 4: 4 (specific acute change, evident during the last 24 hours). Total: 6/12.

      Comment. The unsuccessful exchange from the end of the bed was not a valid cognitive assessment. Reasonable adjustment is part of doing the 4AT properly: check that hearing aids are present, switched on and working; reduce competing noise; face the patient; speak clearly; and, if vision and literacy permit, write the questions down. Do not score deafness as drowsiness or automatically declare the cognitive items untestable. After adjustment, this patient still has a positive 4AT and needs clinical assessment of possible delirium and its causes, including the circumstances and consequences of the fall. Record the adjustment used so that later scores are comparable.

      Case 27: Poor sight and longstanding visual experiences

      Mrs AB, 88, has severe macular degeneration and is admitted with cellulitis. She tells the admitting nurse that she sometimes sees patterned figures in the room. Her daughter confirms that these experiences have occurred intermittently for many months, are unchanged, and that Mrs AB normally recognises that they are not real. The assessment is conducted in good light, with her usual glasses on; the clinician identifies herself and describes the unfamiliar surroundings. Mrs AB is fully alert, answers all four AMT4 questions correctly and recites the months backwards from December to June. Her daughter reports no significant new change or fluctuation in alertness, thinking or behaviour during the previous two weeks or the last 24 hours.

      Item 1: 0. Item 2: 0. Item 3: 0. Item 4: 0. Total: 0/12.

      Comment. The 4AT contains no drawing, reading or other inherently visual task, so severe visual impairment does not by itself make the patient untestable. These longstanding, unchanged visual experiences associated with sight loss are compatible with Charles Bonnet syndrome and do not satisfy Item 4’s acute-change rule. However, neither the baseline history nor a score of 0 gives permanent reassurance. New or markedly changed hallucinations, loss of insight, altered alertness, inattention or functional deterioration should prompt reassessment and a search for delirium and other causes. Do not dismiss new symptoms as poor eyesight. Equally, a longstanding visual phenomenon on its own is not evidence of delirium.

      Case 28: Parkinson’s disease – slow is not drowsy

      Mr AC, 78, has Parkinson’s disease. At baseline he moves slowly and speaks quietly but is fully orientated; his wife says he does not usually hallucinate. Over 36 hours he has intermittently seen children in the room and repeatedly lost the thread of conversations, with lucid intervals. At assessment he has masked facies, hypophonia and marked bradykinesia, but is fully awake, follows the conversation and is not agitated. He answers all four AMT4 questions correctly. Months Backwards: December, November, October, then he stalls. His wife confirms that this is a definite change, with another episode overnight.

      Item 1: 0. Item 2: 0. Item 3: 1. Item 4: 4. Total: 5/12.

      Comment. Parkinsonian slowness, reduced facial expression and quiet speech do not by themselves constitute abnormal alertness; Mr AC remains fully alert, so Item 1 scores 0. The positive total comes from a clearly dated, fluctuating change in attention and perception. New hallucinations in Parkinson’s disease may reflect delirium, medication effects or Parkinson’s-related psychosis; the 4AT does not decide between them. Clinical assessment should look for acute illness, pain, dehydration, constipation, urinary retention and recent medication changes. Antiparkinsonian medicines must be given at their individually prescribed times and must not be stopped abruptly. Do not reach reflexively for haloperidol or another dopamine-blocking drug; if medication is being considered for severe distress or immediate risk, follow Parkinson’s-specific guidance and seek specialist advice.

      Case 29: Lewy body dementia – change from a fluctuating baseline

      Mrs AD, 82, has established dementia with Lewy bodies. A new care worker requests an assessment after Mrs AD describes small animals in the sitting room and alternates between lively conversation and muddled answers. Her daughter and care plan confirm that the same non-distressing visual hallucinations and fluctuations have occurred several times a week for 18 months. There has been no new drowsiness, loss of function, reduced intake or worsening of cognition or behaviour during the preceding two weeks, including the previous 24 hours. At assessment she is fully alert. She makes two AMT4 errors, consistent with her documented baseline, and gives December, November and October before stopping.

      Item 1: 0. Item 2: 2. Item 3: 1. Item 4: 0. Total: 3/12.

      Comment. The word ‘fluctuation’ in Item 4 does not mean that every fluctuation scores 4. The finding must represent a significant acute change or fluctuation arising during the preceding two weeks and still evident within the last 24 hours. Mrs AD’s hallucinations and variable cognition are longstanding features of her dementia, not a new change. Her total of 3 flags cognitive impairment but does not suggest current delirium. Dementia with Lewy bodies does not protect against delirium: a new or clearly worse pattern should trigger clinical assessment, renewed collateral history and reassessment. Where it remains difficult to distinguish delirium from baseline fluctuation in dementia with Lewy bodies, senior clinical input may be needed. Familiar, non-distressing hallucinations should not automatically be treated with medication. Antipsychotics can worsen motor features and, in some people with Lewy body dementia, cause severe sensitivity reactions.

      Case 30: A score of 0 does not close the question

      Mrs AE, 83, is admitted with fever, cough and poor fluid intake. A triage note says that she seemed ‘a little vague earlier’, but gives no examples; her family cannot initially be reached. At 11am she is fully alert, answers the AMT4 correctly and recites Months Backwards correctly to June. There is not yet reliable evidence of a significant acute mental-state change. Because the collateral history is thin and the earlier concern remains unexplained, the clinician documents the limitation and plans reassessment rather than treating the score as the end of the enquiry.

      Initial assessment: Item 1: 0. Item 2: 0. Item 3: 0. Item 4: 0. Total: 0/12.

      Her daughter later contacts the ward. Mrs AE is normally independent and has never behaved in this way before, but during the previous 48 hours she twice believed that her house was a hotel, including an episode during the preceding night. A nurse observes another brief episode of disorientation that afternoon. At 6pm Mrs AE is again lucid: alert, AMT4 correct and Months Backwards correct to June. The new collateral and observed fluctuation now establish Item 4.

      Repeat assessment: Item 1: 0. Item 2: 0. Item 3: 0. Item 4: 4. Total: 4/12.

      Comment. Both scores were correctly calculated from the evidence available at the time. Acute illness and vague concern do not themselves justify four points for Item 4; the later specific collateral history does. A score of 0 makes delirium less likely but does not definitively exclude it, particularly during a lucid interval or when information about recent change is incomplete. Reassessment should be prompted by continuing clinical concern or new evidence, not performed mechanically. Immediate clinical assessment and treatment of physiological instability, hypoglycaemia, focal neurological signs or other emergencies must never wait for the score.
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      Choosing a good tool is a small part of the work, and much the easiest part. Instruments with strong validation data under research conditions can nonetheless work poorly once they reach routine clinical practice: completed patchily, scored wrongly, modified without revalidation, or abandoned within the year. This gap between research and routine performance has been documented across delirium tools generally, the 4AT included [41,51]. The barriers are real and sometimes formidable, but they are knowable, and most have workflow solutions rather than motivational ones. This chapter is about implementation, drawn from studies, audits, quality improvement projects, and from seeing many services succeed and fail at this over two decades.

      WHAT IMPLEMENTATION INVOLVES

      A defined trigger and a defined response. Decide exactly when the 4AT happens (for example: all patients 65 and over within 24 hours of admission; daily for days 1 to 5 after hip fracture surgery; on any positive SQiD) and exactly what a positive score triggers (who assesses, within what time, against which pathway). If nothing happens as a result of a positive score, you end up with a lot of recorded scores and staff who stop believing the exercise is worth anything.

      Where the 4AT lives in the record. Paper forms can disappear; the 4AT works best embedded in the admission documentation and the electronic record, with the item wording on the form, automatic totalling, and the score visible where decisions get made (handover sheets, ward lists, ED tracking screens). The 4AT is free to embed in electronic health record (EHR) and electronic medical record (EMR) systems, with no licensing or permission required; thousands of hospitals and systems across the world have done so.

      Education: start with why it matters. The 4AT needs no formal training to administer, but a short information session can enhance the quality of its use as well as helping staff understand what they are doing and why. Start by explaining what delirium is and why it matters (start with patient stories; staff who grasp how distressing delirium is need little further persuading), the item rules, the untestable logic, and what happens after a positive. Thirty to sixty minutes is enough. Build it into induction, because staff rotate, and have ward champions refresh it. Videos and case sets exist for exactly this (Chapter 15). The website www.deliriumacademy.com, written by the author, offers free training on delirium.

      Named ownership. Somewhere, a person or small group owns delirium detection: reviewing the numbers, answering questions from the wards, and keeping the subject on the agenda once the launch enthusiasm has worn off. Improvements that depend entirely on one champion melt away when the champion moves on; ownership needs to be institutional, with leadership that keeps asking for the results.

      TWO KEY REAL-WORLD IMPLEMENTATION NUMBERS

      Once running, a detection process is checked with two simple figures, both extractable from any electronic record.

      Completion rate. What proportion of the intended patients actually had a 4AT? Published large-scale experience shows what is achievable. Strikingly, completion reached 91% across 18,040 hip fracture patients in national registry data [17], with near-90% rates in Norwegian ward and stroke-unit programmes [33,44]. Rates far below these usually mean workflow problems (the form is hard to find, the trigger is ambiguous, nobody looks at the result) rather than staff indifference, and they are usually solved by changing the workflow. A New Zealand study of barriers found exactly this pattern: staff supported the idea while having difficulties with the practicalities [51].

      Positive score rate. Of the 4ATs done, what proportion scored 4 or more, and does that match the delirium rates in your population? Around 15 to 25% of older acute admissions should score positive; the national hip fracture data ran at 21% [17], and a systematic review of detection tools used at scale found that 4AT implementations reported positive rates consistent with expected delirium prevalence, and that some 4AT programmes achieved among the highest completion rates in the review [41]. Completion rate is largely a property of the programme rather than of the instrument. The 91% figure above comes from a pathway in which the field is a mandated national audit item, so it should be read as evidence that high completion is achievable with the 4AT, not that the 4AT produces it. If a service is assessing acute elderly admissions and only 3% score positive, the explanation is almost never that the hospital has no delirium in it. It usually means the well patients are the ones being tested, or the scoring has drifted, or the form is being ticked without the assessment being done. Comparing the expected positive rate with the observed one is cheap to do and usually tells you more than anything else you could measure.

      Track both numbers over time and feed them back to the wards by name. Teams that are finding a lot of delirium are usually the ones doing the assessment properly, and it is worth saying so. A rise in the detection rate is something to be pleased about.

      COMMON CAUSES OF FAILURE, AND THEIR FIXES

      These kinds of failures are seen repeatedly across services. The form completed but the score ignored: the fix is to the pathway and to where the score is displayed, rather than to the staff. Untestable misused as unable-to-be-bothered, scoring drowsy patients 0 by skipping items: fix with the one-line rule that untestable feeds the score, taught through cases 1 and 5. The tool quietly modified (an item dropped, the threshold moved) to make workflow easier: modified tools lose their evidence base (Chapter 12); resist, or use limited-period daily testing as designed. Assessment only of the confused-looking: systematic testing exists precisely because a lot of delirium is not visible from the nursing station. And launch-and-forget: the programmes that endure make the two numbers a standing item at governance meetings and re-teach at every staff intake.

      A NOTE ON SCALE

      None of this requires a research team. One person with access to the record system can pull the completion and positive rates each month. One interested member of staff per ward can keep the standard up, and an hour of teaching at each intake keeps the knowledge fresh. The published experience, from single wards [33] to entire national pathways [17], shows the same shape: clarity about when and what next, embedding in the record, brief education with stories, and visible feedback of the two numbers. Services that get those four things right do find delirium. Choosing a tool and stopping there does not achieve much on its own.
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            THE EVIDENCE BASE

          

        

      

    

    
      This chapter gives clinical readers the evidence in usable form: what kind of studies exist, the headline accuracy figures, the real-world performance data, and the limitations. The full study list, updated as new work appears, can be found here: www.the4AT.com/4atevidence.

      THE SHAPE OF THE EVIDENCE

      The 4AT has two evidence bases, and the distinction is important, because few tools have a similar level of evidence of both types.

      The first is diagnostic test accuracy: studies in which patients received the 4AT and, separately and blind, a reference-standard delirium assessment against formal criteria. There are 33 such studies involving over 6,000 patients, spanning emergency departments, acute medical and geriatric wards, surgical and post-anaesthesia settings, cardiac surgery, stroke units, hospices, skilled nursing facilities, intensive care and traumatic brain injury, in some 20 languages. Considered as an individual instrument, the 4AT has one of the largest formal validation bases among delirium tools and, in the 2021 review, roughly double the number of patients studied for the next most-studied individual instrument [23].

      The second is implementation at scale: studies of what happens when the 4AT is used in routine care by ordinary staff, measured in completion rates, positive score rates and predictive relationships with outcomes, in datasets from the tens of thousands upward. This second evidence base matters because of what has happened to previous tools. Instruments with strong validation data under research conditions can nonetheless work poorly once they reach routine clinical practice: completed patchily, scored wrongly, modified without revalidation, or abandoned within the year. This gap between research and routine performance has been documented across delirium tools generally, the 4AT included [41,51]. Accuracy studies on their own only tell you that a tool can work under study conditions. You need the implementation data as well before you know whether it works on an ordinary ward.

      DIAGNOSTIC ACCURACY: THE HEADLINE FIGURES

      The 2021 systematic review and meta-analysis led by Zoë Tieges pooled 17 studies (3,702 observations): sensitivity 88% (95% confidence interval (CI) 80 to 93) and specificity 88% (95% CI 82 to 92) [23]. The review used a bivariate random-effects model and reports summary sensitivity and specificity rather than a pooled area under the curve. That review was conducted by members of the group that developed the 4AT, including the present author. Developer-led evaluations tend on average to report more favourable results than independent ones, so the independent replication that follows carries particular weight.

      An independent meta-analysis by Hou and colleagues, conducted without involvement from the 4AT developers (11 studies, 2,789 participants), reached almost identical pooled figures: sensitivity 87%, specificity 87% [52].

      Subsequent validation studies have been broadly consistent with these estimates, though not uniformly so. Two of the larger recent studies reported lower sensitivities than the pooled figure: 76% in the UK multicentre randomised comparison [11] and 74% in non-ventilated critically ill patients in South Korea [38]. Both reported high specificity.

      A separate diagnostic test accuracy study in geriatric medical inpatients evaluated the 4AT alongside other delirium assessment tools [53]. The 4AT was most feasible and balanced sensitivity (86.7%) with reasonable specificity (69.5%).

      For a two-minute test requiring no training, those are strong numbers, and their consistency across settings and languages is the more important finding. Selected individual results, all against formal reference standards:

      
        
        Bellelli 2014 [9]: Acute geriatric and rehabilitation wards, Italy. Sensitivity 89.7%, specificity 84.1%; AUC 0.93; AUC 0.89 in patients with dementia

        Shenkin 2019 [11]: ED and acute medicine, UK, 785 patients analysed. Sensitivity 76%, specificity 94%; AUC 0.90; randomised comparative diagnostic accuracy study with CAM (see Chapter 11)

        De 2017 [24]: Geriatric wards, Australia; 80% probable dementia; interpreters used. Sensitivity 87%, specificity 80%; in probable dementia 86% and 71%

        Saller 2019 [26]: Post-anaesthesia care unit, Germany. Validated for recovery-room use after surgery

        Arnold 2024 [39]: Two hospices, Scotland, 134 analysed. Sensitivity 89%, specificity 94%; AUC 0.97

        Sim 2024 [38]: Four ICUs, South Korea, non-ventilated critically ill. Sensitivity 74%, specificity 95%; AUC 0.88

      

      

      The De study is worth noting separately. In a population where four in five patients had probable dementia and many needed interpreters, the 4AT retained its sensitivity, with lower specificity in the dementia subgroup [24].

      REAL-WORLD PERFORMANCE

      Five large studies anchor this half of the evidence.

      260,200 older-adult admissions, eight hospitals in the USA (Pan 2025). Katy Agarwal and George Taffet introduced the 4AT to their hospital system in 2015, using Days Backwards in place of Months Backwards. The 4AT was used twice daily; delirium was associated with mortality, longer stays and institutional discharge [54].

      18,040 hip fracture patients, UK national registry (Penfold 2025). 4AT completion 91% in routine care; 21% positive; positive scores independently associated with mortality, longer stay and new residential care [17].

      82,770 emergency admissions, two Scottish centres (Anand 2022). Routine admission 4AT scores linked to outcomes: positive scores associated with higher mortality, longer stays and less time at home [16].

      75,221 admissions (Penfold 2025, Age Ageing). 4AT scores at admission, including the 1 to 3 band, were strongly associated with an existing or subsequent dementia diagnosis. This is the evidence behind the tool’s second job as a cognitive impairment flag [19].

      Systematic review of tools at scale (Penfold 2024). Across studies of detection tools used in large routine populations, the 4AT showed high completion rates and positive score rates matching expected delirium prevalence; several comparators showed positive rates far below plausible prevalence, implying missed cases at scale [41].

      Smaller implementation studies fill in the picture: nurse-led 4AT use on acute geriatric wards and stroke units in Norway with completion around 90% [33,44], ED use in suspected sepsis [32], a digital delirium pathway in an English trust improving detection and outcomes [55], and a UK-wide survey finding the 4AT the most used tool in acute hospitals [10]. Barriers research documents where completion falters and why [51].

      Recovery assessment. McCartney and colleagues (2025) validated repeated 4ATs for assessing recovery from delirium in older inpatients, formalising a use many services had already adopted [27].

      LIMITATIONS

      No delirium tool is diagnostic, including this one; the diagnosis is always clinical, and the 4AT’s output is possible delirium. Specificity falls slightly in severe dementia, for the structural reason explained in Chapter 4; users must know this, and the manual says so wherever it is relevant. Sensitivity is not 100%: mild delirium presenting in a lucid interval can score below 4, so persisting suspicion should lead to a repeat assessment rather than being taken as reassurance. The evidence in ventilated ICU patients is absent by design (Chapter 6), the evidence in some settings (community, paramedic use) rests on extrapolation and pragmatic experience more than formal validation, and most studies come from high-income health systems. Item 2 and Item 3 performance is affected by education and language, handled by sensible administration (Chapter 3) but not eliminated. Finally, the 4AT is an assessment tool. It will not improve outcomes unless someone acts on the result.
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            THE 4AT COMPARED WITH OTHER TOOLS

          

        

      

    

    
      More than 60 delirium assessment instruments exist. This chapter compares the 4AT with the ones users actually ask about, on the dimensions that decide real-world performance: time, training, testability of sick patients, what the output means, and evidence in practice.

      CONFUSION ASSESSMENT METHOD (CAM)

      The Confusion Assessment Method (1990) [56] operationalises delirium into four features rated present or absent, and the tool’s manual strictly requires a preceding cognitive test and structured interview, and formal training in rating the features. Done as designed, by trained assessors, it has performed well in many diagnostic test accuracy studies.

      The most direct comparison available is a multicentre study in which patients were randomised to receive either the 4AT or the CAM, each followed by a blinded reference-standard assessment (Shenkin 2019; 785 patients analysed, emergency department and acute medicine, DSM-IV reference standard). In that study the 4AT had a sensitivity of 76% (95% CI 61 to 87) and a specificity of 94% (95% CI 92 to 97); the CAM had a sensitivity of 40% (95% CI 26 to 57) and a specificity of 100% (95% CI 98 to 100) [11].

      Two points of context are needed. First, the CAM was administered as its manual specifies, by research staff trained from the CAM instruction manual, following a structured interview and a set of cognitive tests. This was not a shortened or unofficial CAM, and the result cannot be explained away as misuse. Second, the CAM’s sensitivity here is markedly lower than its pooled sensitivity of 82% (95% CI 69 to 91) across 22 studies in an earlier meta-analysis, in which pooled specificity was 99% [57].

      What the study supports is a claim about detection strategies rather than about instruments in the abstract: in an unselected acute medical and emergency population, a pathway built on the 4AT identified substantially more delirium than a pathway built on the CAM, with only a small reduction in specificity. For a condition whose principal failure mode is non-detection, that is the trade most services should want.

      In routine practice the CAM is not always used as its manual specifies. Local electronic-record implementations have been described in which the four features are recorded as a symptom checklist without the preceding cognitive testing and structured interview; this is an unofficial process: it is not what the CAM’s authors describe, and its accuracy has not been established [50]. Where detection tools have been studied at scale in routine care, some services show high completion alongside positive-score rates well below plausible delirium prevalence, which implies that cases are being missed while the record looks complete [41]. Recording a negative delirium screen in a patient who has delirium is clinically serious, because it converts an omission into positive false reassurance; at scale it does so systematically. The point is not that the CAM performs badly when used as designed. It does not. A tool whose validity depends on preceding steps is vulnerable when those steps are dropped, and every service using such a tool should audit specifically for this.

      In 2023 the UK’s NICE guideline replaced the short CAM with the 4AT as the recommended tool outside critical care, while retaining the CAM-ICU and ICDSC in critical care. NICE judged the 4AT “among the most accurate of the tools reviewed, quick and simple to use”, with “a broader range of evidence to support it” [12].

      THE CAM FAMILY

      There are numerous variants of the CAM. Three commonly used outside the ICU are the Brief Confusion Assessment Method (bCAM) [58], the 3-Minute Diagnostic Interview for CAM-defined Delirium (3D-CAM) [59], and the Ultra-Brief Confusion Assessment Method (UB-CAM) [60]. All are well validated in research studies and perform similarly to the 4AT. The 3D-CAM has also been assessed in a systematic review and meta-analysis [61], and the UB-CAM has been evaluated in routine implementation [62]. They each require training to use. They output a binary delirium yes/no result rather than a graded score with a cognitive-impairment band, as the 4AT does. Currently there is less information about clinical implementation at scale than there is with the 4AT. A service currently using one of these tools successfully, with proven completion and positive-score rates [41], has no urgent reason to switch. The lack of need for training for the 4AT may be a consideration, however. A service choosing a new tool may find the 4AT the quicker and simpler option to deploy. The results of forthcoming studies, along with a better understanding of real-world implementation, will be informative.

      OBSERVATIONAL MONITORING SCALES: NURSING DELIRIUM SCREENING SCALE (NU-DESC), DELIRIUM OBSERVATION SCREENING SCALE (DOSS)

      The Nu-DESC [48] and DOSS [49] are shift-based nursing observation tools. For each, a set of delirium features is scored from behaviour observed during routine care over the shift; if the relevant points threshold is crossed, delirium is considered possible. As Chapter 7 argued, they answer a different question (has something changed, and does it warrant assessment?) and are best used alongside the 4AT rather than instead of it. Their sensitivity as stand-alone detectors is variable, and neither should be the final word before a delirium diagnosis is applied or withheld. One disadvantage of tools scored at the end of a shift is that delirium present earlier may be detected late.

      RECOGNIZING ACUTE DELIRIUM AS PART OF YOUR ROUTINE (RADAR)

      RADAR is a three-item observational screen completed by nursing staff during medication rounds [63]. It records drowsiness, difficulty following instructions and slowed movements. Any positive item makes the screen positive. It requires no direct questioning or baseline information and took about seven seconds in the original study. In some clinical workflows, RADAR is used for ongoing monitoring, with a positive result triggering a 4AT for a more definitive assessment.

      THE SINGLE QUESTION IN DELIRIUM (SQID)

      The Single Question in Delirium (SQiD) is asked of a relative, friend or carer who knows the patient. Its original wording was: “Do you think [patient’s name] has been more confused lately?” [22]. Minor variations are used in practice, including “Do you feel that [patient’s name] has been more confused lately?” and versions that ask whether the person is “more confused or drowsy than usual”. This effectively is incorporated into the 4AT as part of Item 4. As a stand-alone measure it is a monitoring signal, not an assessment: a positive SQiD should trigger a 4AT. In the UK NHS, a commonly used inpatient monitoring sequence combines NEWS2 [47] with the SQiD and uses the 4AT after a positive trigger.

      INTENSIVE CARE UNIT (ICU) TOOLS

      The CAM-ICU [36] is built for ventilated and non-verbal patients, using picture-recognition and letter tasks that can be answered by nodding or squeezing a hand. The Intensive Care Delirium Screening Checklist (ICDSC) [37] works differently: it is a checklist completed by nursing staff from all the information available over a shift, including the patient’s speech and behaviour where these can be observed, rather than a single bedside test. Both remain the standard inside intensive care, with the 4AT taking over when speech returns and at step-down (Chapter 6). The Korean multicentre study suggests the 4AT is a reasonable alternative in non-ventilated critically ill patients [38].

      COGNITIVE TESTS ARE NOT DELIRIUM TESTS

      A recurring source of muddle: the Mini-Mental State Examination (MMSE), Montreal Cognitive Assessment (MoCA), 10-item Abbreviated Mental Test (AMT10) and similar instruments measure cognition, not delirium. A delirious patient will usually score poorly on them, but so will a person with dementia; none of them assesses acute change, fluctuation or arousal, and none should be used to rule delirium in or out. Their proper role is later: baseline cognition once the acute episode has resolved (Chapter 5). The 4AT cognitive items may offer an option for Mentation within the Age-Friendly Health Systems 4Ms Framework [4,19]. Further information: https://www.the4at.com/4at-cognitive-assessment-dementia. Cognitive testing alone is not a delirium assessment.

      WHICH TOOL TO CHOOSE

      For episodic assessment in general settings, including front door, perioperative care, care homes, hospices and the community, the 4AT is a reasonable default: quick to deploy, with no formal training barrier, a score for every patient including those who cannot engage, a graded output, and an exceptionally broad validation base together with the largest published implementation datasets, now reflected in national guidelines [12,15]. For continuous inpatient monitoring, use a light observational process (for example, SQiD, NEWS2-linked, Nu-DESC, DOSS) with the 4AT as the follow-on assessment. Inside ventilated intensive care, use the ICU-specific tools. Whatever the choice, check the two numbers from Chapter 9; a tool that is not being completed, or that never scores positive, is not working, however good its published accuracy.
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            VERSIONS, TRANSLATIONS AND TERMS OF USE

          

        

      

    

    
      VERSIONS

      The 4AT was first published at www.the4AT.com in 2011 after iterative clinical testing. Version 1.2 dates from 2014. Validation evidence applies to its stable wording; altered versions may perform differently. Future changes will appear on the website, which hosts the definitive form.

      MODIFIED 4AT

      Some services replace Months Backwards with Days Backwards. Most validation studies used Months Backwards, but the Tieges 2021 review included Texas data from the modified 4AT [23]. Pan and colleagues documented its use at very large scale [54]. A patient unable to undertake either task receives the same score of 2, which can contribute to a positive 4AT, so the effect on delirium scoring is likely to be minimal. Days Backwards is easier, however, so interpretation of total 4AT scores from 1 to 3 may differ. Full evidence, history, and updates: https://www.the4at.com/modified-4at.

      TRANSLATIONS

      The 4AT exists in more than 20 languages, including Arabic, Chinese, Czech, Danish, Dutch, Finnish, French, German, Hebrew, Icelandic, Italian, Japanese, Korean, Norwegian, Polish, Portuguese, Russian, Spanish, Swedish, Thai and Turkish, among others.

      Translations follow forward and back translation with clinical review. The Thai version was developed and validated in hospitalised older people with acute medical illnesses [64].

      Other translations with published validation studies include Italian [9], French [29], Spanish [30], German (post-operative) [26], Dutch [65], Swedish [66], Japanese [67], Korean, including a remote-use adaptation studied during COVID-19 [68], and Traditional Chinese [46] (see Chapter 10; the full current list is at www.the4AT.com/4at-translations). Available translations are free to download from the website. If a language is missing, contact the team via the website; new translations are welcomed and supported.

      TERMS OF USE

      The 4AT is free to use, copy and distribute for clinical, educational and research purposes. It will always be free. No permission, registration or payment is required. This includes reproduction in local guidelines and teaching materials, and building the 4AT into electronic health record systems, commercial or otherwise, without licensing fees. Content is licensed under CC BY 4.0; the source (www.the4AT.com) should be attributed.

      When referencing the tool in publications, cite the original validation study [9] and the website www.the4AT.com, plus the meta-analysis [23] where relevant.
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            RELATED TOOLS: THE SQID AND THE 4-DSD

          

        

      

    

    
      The Single Question in Delirium (SQiD) asks someone who knows the patient whether they think the person has been more confused lately [22]. In practice a drowsiness variant is often used: “is she more confused or drowsy than usual?” This is not the original wording but suits bedside use. It is the smallest useful delirium instrument, and its logic is folded into 4AT Item 4. As a stand-alone it works as a monitoring question, asked once or twice a shift on at-risk wards, or put to a family member at any encounter; a positive answer is a signal to do a 4AT, not a diagnosis. It costs nothing to use, and it asks the person who actually knows the patient’s baseline.

      
        
          
            [image: ]
          

        

      

      The 4-DSD addresses the hardest corner of the field: detecting delirium superimposed on dementia in people with moderate to severe dementia, which is where the specificity limitation described in Chapter 4 applies. It is a 4-item tool developed by Alessandro Morandi, with colleagues including the 4AT authors, drawing on observational assessment of arousal and attention rather than testing that severe dementia makes impossible; the validation study is published [69] and the tool and instructions are free at www.the4AT.com/4-dsd. For services with substantial severe-dementia populations, care homes above all, the 4-DSD is the natural companion to the 4AT.

      Also part of the family in a looser sense: months backwards [6,7] and the AMT4 [4,5] exist as stand-alone bedside tests with their own literatures, and understanding them repays the 4AT user; both are discussed in Chapter 3.
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      These are the questions users actually send, lightly organised. Where an answer needs a chapter, the chapter is pointed to rather than repeated.

      GENERAL

      What is the 4AT? A two-minute bedside assessment tool for delirium and cognitive impairment, with four items: Alertness, AMT4, Attention (months backwards), and Acute change or fluctuating course. Scores of 4 or more suggest possible delirium. It requires no special training and is free to use.

      What does the name mean? The 4 items each begin with A; AT stands for Assessment Test.

      Who developed it, and when? Alasdair MacLullich (University of Edinburgh), with Tracy Ryan and Helen Cash (NHS Lothian), first published in 2011; the current version 1.2 dates from 2014. Updates are the responsibility of the author. The development story is Chapter 1.

      Who is it for? Adults (18 and over) in any clinical setting outside the ICU, with the strongest evidence and use in people 65 and over. It is not validated in children and adolescents.

      Who can administer it? Any healthcare professional: nurses, doctors of any specialty, therapists, pharmacists, paramedics, physician associates, and students within supervision norms. Local policy governs unregistered staff. The constraint is not that the tool is hard to use; it is making sure the result reaches someone who will act on it.

      Is it really free? In our EHR too? Yes, and yes. No permission, registration or licence fee, including for integration into electronic record systems (Chapter 12). There will never be a fee for using the 4AT.

      Which guidelines recommend it? In the UK, NICE (2023 update; the 4AT replaced the short CAM as the recommended tool outside critical care) and SIGN (2019). Elsewhere, examples include the European Society of Anaesthesiology and Intensive Care postoperative guideline (2024 update), the Australian Delirium Clinical Care Standard, and American Psychiatric Association guidance, along with many regional and hospital pathways [12,15,70–72]. More information on the 4AT’s presence in guidelines can be found here: https://www.the4at.com/4at-in-guidelines.

      PRACTICAL USE

      How long does it take? Under two minutes in routine practice.

      Do I need training? No formal training is required; that is a design feature, and validation studies have generally used assessors given brief orientation to the tool rather than a training course. A short orientation (this manual’s Chapters 3 and 4, the website videos, the cases) improves consistency and is recommended for services (Chapter 9).

      When should it be done? At presentation to acute care in older adults; before and after surgery; on transitions of care; whenever delirium is suspected, including on family concern; after a positive monitoring signal (SQiD, NEWS2-linked observation); and daily to track recovery during an episode (Chapters 5 to 7).

      How often can it be repeated? Daily, or somewhat more often around clinical change, for limited periods: perfectly appropriate, and validated for recovery tracking [27]. Multiple times a day for weeks is not appropriate: patient and staff burden and practice effects on the cognitive items degrade the result. That job belongs to monitoring instruments (Chapter 7).

      The patient was asleep. Score the sleep? Attempt to wake with speech or a gentle touch. Normal sleep from which the patient wakes to normal alertness scores 0 on Item 1. A patient who cannot be roused to sustained normal alertness is showing altered arousal: score accordingly (Chapter 3).

      There is no informant. Can I still complete Item 4? Often, yes: notes, letters, prior assessments and the clinical course count as evidence, and an obvious deterioration from a documented independent baseline can be scored 4 with clinical judgement (see Case 23). Where no evidence of change exists either way, score 0 and remember the score’s meaning is provisional on that gap; the other items still provide routes to a positive (Chapters 3 and 4).

      The patient speaks no English. Use an interpreter; ask the AMT4 in translation; do months backwards in the patient’s language; or use one of 20+ official translations. Language alone never makes a patient untestable (Chapter 3, Case 2).

      Can it be done remotely? Telephone and video assessment have been used in practice and studied, including a Korean remote adaptation during COVID-19 [68]. Items 2 and 3 transmit well; Item 1 needs a good video view; Item 4 is unaffected. Reasonable where in-person assessment is impossible, with the mode documented.

      Should I do a 4AT on someone who obviously has delirium? Yes, briefly: the score documents severity-relevant features, timestamps the episode, and gives later assessments a comparator. It only takes two minutes.

      SCORING

      Why does one abnormal item (1 or 4) score enough to flag delirium? Because both findings, clearly altered alertness and acute change or fluctuation, are individually highly specific for delirium in general settings. The 4AT’s overall accuracy with this weighting has been demonstrated repeatedly (Chapter 10). The weighting itself was a clinical design decision rather than a statistically derived one: validation studies test the tool as a whole, not the contribution of individual items.

      When is a patient “untestable”? When their clinical state (drowsiness, severe inattention, inability to produce speech) prevents a meaningful attempt at the AMT4 or months backwards. Refusing or abandoning months backwards while engaged scores 1, not 2. Untestable ratings feed the score by design: no patient is Unable to Assess (Chapters 3 and 4).

      Does a score of 4 or more diagnose delirium? No. It means possible delirium; the diagnosis is clinical, made after assessment. Equally, a score below 4 with strong clinical suspicion means you should reassess rather than treat the score as reassurance (Chapters 4 and 5).

      What exactly does 1 to 3 mean? Cognitive errors without current evidence of acuity: possible cognitive impairment. It calls for baseline informant history, delirium vigilance, and cognitive follow-up after the acute episode (Chapter 5, Cases 22 and 24). It is not a dementia diagnosis.

      The patient has severe dementia and scored 4 from two untestable items. Delirium? It may be either, and the score cannot tell you which. What it does do is make you go and find out. Establish the baseline from someone who knows the person, look for change, and monitor. The 4-DSD is designed for this population (Chapters 4 and 13, Case 14).

      Can the 4AT measure severity? It was not designed as a severity scale, though higher scores tend to accompany more severe presentations, and repeated scores validly track recovery [27]. For formal severity measurement in research, dedicated instruments exist, including the Delirium Rating Scale-Revised-98 (DRS-R98) [73], Memorial Delirium Assessment Scale (MDAS) [74], and Confusion Assessment Method-Severity (CAM-S) [75].

      Does the 4AT diagnose dementia? No, but its scores flag the possibility usefully: in 75,221 admissions, higher admission 4AT scores were strongly associated with dementia diagnoses [19]. Formal cognitive assessment happens after recovery, not during the acute episode (Chapter 5).

      EVIDENCE

      How well validated is it? 33 diagnostic accuracy studies, more than 6,000 patients, pooled sensitivity and specificity both around 88% [23,52]. Considered as an individual instrument, the 4AT has one of the largest formal validation bases among delirium tools (Chapter 10).

      And in the real world? The largest implementation datasets published for any delirium tool: 91% completion and 21% positive rates in 18,040 hip fracture patients, with positive scores associated with outcomes [17]; 82,770 admissions linking scores to mortality and time at home [16]; systematic review evidence that its routine-practice positive rates match true prevalence where other tools’ do not [41] (Chapters 9 and 10).

      Why do some electronic-record delirium screens detect so little delirium? The commonest explanation, where it has been investigated, is that the tool is being completed without the assessment steps its accuracy depends on, most often a preceding cognitive test and structured interview that the manual requires but that a screen embedded in the record makes easy to skip. Check your positive-score rate against expected prevalence (Chapter 9); if it is far too low, look first at how the tool is actually being administered rather than at its published accuracy. See Chapter 11.

      SITUATIONS

      Intensive care? Ventilated patients: use CAM-ICU or ICDSC. Non-ventilated critically ill: 4AT performs acceptably [38]. Step-down and transitions: 4AT (Chapter 6, Cases 15 and 16).

      Parkinson’s disease and Lewy body dementia? Fluctuation and hallucinations occur in these diseases without delirium; scores need senior clinical interpretation, informed by the person’s own pattern [45] (Chapter 6).

      Dying patients? The 4AT works in hospices with strong accuracy [39]; assessment is worth doing if the result would change something, such as comfort measures, what you tell the family, or a decision about a reversible cause. If it would not, do not do it (Chapter 6, Cases 17 to 19).

      Documentation: what should a good 4AT entry look like? Four item scores with one-line reasons, the total, and the action: “4AT: 1=4 (drifting off repeatedly), 2=2 (untestable), 3=2 (untestable), 4=4 (daughter: clear change over 2 days). Total 12. Treating as delirium; causes review started.” (Chapter 4.)

      A colleague disagrees with my score. Good: the disagreement is usually about the underlying judgement (was alertness clearly abnormal? does the history amount to acute change?), which is clinical and worth having. Score what you observed, record the reasoning, and let the clinical assessment resolve it. Inter-rater reliability of the 4AT has been reported as good where it has been studied.

      Where do I ask something this list missed? www.the4AT.com, which also hosts the current form, translations, videos, cases and the updated FAQ.
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      The website. www.the4AT.com hosts the definitive form, translations, the user guide, FAQ, evidence lists and updates. Everything is free without registration.

      Videos. A three-minute walkthrough of the 4AT and a ten-minute teaching video with three scored case examples are linked from the user guide page; both suit induction teaching.

      Cases. Chapter 8 of this manual; the worked examples at www.the4AT.com/4atcases; and multiple further interactive scored cases linked from that page.

      Delirium care. www.the4AT.com/deliriumguide provides a concise guide; the SIGN delirium guideline (2019) [15]; the NICE delirium guideline (2023 update) [12].

      Related tools. The 4-DSD for delirium in moderate to severe dementia, with instructions, at www.the4AT.com/4-dsd [69].

      Delirium education: www.deliriumacademy.com (by the author) provides free educational modules on delirium and links to other resources. www.deliriumday.com also provides useful resources.

      Delirium assessment tools: www.deliriumtools.com (by the author); NIDUS: deliriumnetwork.org.

      Information for families: www.deliriumsupport.com (by the author) can help point families towards useful support once delirium is diagnosed.

      Going deeper. For the science of delirium: the Nature Reviews Disease Primers review [13]. Delirium: the field’s focused journal, created and backed by the European Delirium Association, American Delirium Society, and Australasian Delirium Association, and World Delirium Awareness Day each March (www.deliriumday.com).
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