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Plain-language summary
Memory anchor: CURL means Capacity–Uncertainty Regulation Loop. When a person's available capacity is reduced or becomes difficult to trust, uncertainty rises. Repetition may then be used to regain safety, orientation or continuity. Short relief can make the response familiar, while repeated checking may further consume capacity or reduce confidence in memory.
This paper asks whether some behaviours described as obsessive or compulsive can sometimes be understood more precisely as attempts to regulate uncertainty while the person is overloaded. Possible sources of reduced capacity include pain, sleep disruption, emotional stress, medication effects, illness, nutritional deficiency, sensory load and environmental exposure. These routes are alternatives and interactions; none is assumed to apply to every person.
The proposal does not claim that all obsessive-compulsive disorder (OCD) is memory loss, that all repetitive behaviour has a medical cause, or that established treatments should be abandoned. It argues for a sequence of inquiry: describe the function of the loop; measure memory and cognition rather than assuming their state; review physical, neurological, pharmacological and environmental contributors; and then select care proportionate to the evidence.
Abstract
Background: Obsessive-compulsive disorder is clinically defined through obsessions, compulsions, distress and impairment, yet similar repetitive phenomena may emerge through heterogeneous biological, psychological, social and environmental pathways. Existing terminology can identify a syndrome without necessarily explaining why a particular person's loop began or persists. Pain, stress, sleep loss and some medicines can affect cognition, while repeated checking can reduce confidence in memory even when accuracy changes little.
Objective: To develop a non-moralising, testable functional framework - the Capacity–Uncertainty Regulation Loop (CURL) - that connects reduced or mistrusted capacity with uncertainty-driven repetitive regulation, while preserving established OCD diagnosis and treatment.
Methods: Themes were derived from a structured lived-experience dialogue conducted on 6 September 2026. A targeted narrative review then prioritised peer-reviewed systematic reviews, meta-analyses, controlled studies and clinically oriented reviews concerning biopsychosocial medicine, pain and cognition, stress and working memory, sleep and environmental noise, air pollution, nutrition, pregabalin, memory confidence, uncertainty, habit and secondary obsessive-compulsive syndromes. This was not a preregistered systematic review.
Synthesis: Evidence supports reciprocal interactions among pain, emotion and cognition; associations between anxiety and reduced working-memory capacity; sleep-related emotional dysregulation; medication-related cognitive effects; and a robust experimental relationship between repeated checking and reduced memory confidence. OCD research also implicates uncertainty, evidence accumulation and habit. Published secondary obsessive-compulsive syndromes demonstrate that brain lesions, head trauma, inflammatory or autoimmune disease, seizures, infection, neurodegeneration and metabolic disorders can sometimes produce OCD-like symptoms. Evidence concerning environmental pollutants and cognition is associative and heterogeneous, and it does not establish an individual's exposure or cause.
Conclusion: CURL is a provisional process model, not a diagnosis. It reframes some repetition as an attempted protective regulation of uncertainty under constrained capacity. Its value depends on prospective testing, comparison with existing OCD models, and safeguards against both medical over-investigation and premature psychologisation.
Keywords: obsessive-compulsive symptoms; checking; memory confidence; uncertainty; chronic pain; stress; pregabalin; environmental load; biopsychosocial model; secondary OCD; patient-centred care.
1. Introduction
A strict separation between physical illness and psychological experience is difficult to sustain scientifically. Engel's biopsychosocial critique argued that a narrowly biomedical model omits behavioural, psychological and social dimensions of illness (Engel, 1977). Chronic-pain research subsequently placed biological processes, cognition, emotion and social context within one interacting system rather than competing explanations (Gatchel et al., 2007; Bushnell et al., 2013). The implication is not that symptoms are 'all psychological'. It is that perception, memory, distress, autonomic regulation, immune activity, behaviour and environment can influence one another through embodied pathways.
The dialogue framing this paper began with an immediate problem: pain and noticeable memory difficulty occurring in the context of pregabalin exposure and ongoing physical and environmental stress. It then raised a broader question. Could some repetitive checking, reassurance seeking, rumination or ordering be a response to lost or mistrusted cognitive continuity rather than evidence of a defective character or a unitary psychological cause? The discussion also questioned language that can sound accusatory: 'obsessive' may imply personal fixation, 'compulsive' may appear to blame the action, and 'disorder' can be heard as locating failure solely inside the person. These reactions to terminology do not invalidate the established diagnosis, but they identify a communication and explanatory gap.
The proposal is therefore functional rather than abolitionist. CURL does not rename every case of OCD. It asks what capacity is unavailable or distrusted, what uncertainty follows, what the repeated act regulates, what relief it produces, and what feedback maintains the loop. This approach is compatible with equifinality: different pathways can produce similar observable outcomes, while similar exposures can produce different outcomes across people (Cicchetti & Rogosch, 1996).
2. Aim and scope
The primary aim is to articulate CURL as a clinically respectful and empirically testable process model. The secondary aim is to map the model onto existing evidence without overstating causation. The paper addresses five questions:
 Can pain, stress, sleep disruption, medication or environmental burden reduce effective cognitive capacity?
 Can uncertainty and memory distrust motivate checking or repetition?
 Can repetition provide short-term regulation while worsening confidence or consuming capacity?
 Can OCD-like symptoms sometimes arise secondary to neurological, inflammatory, metabolic or other medical conditions?
 What observations would distinguish CURL from, add to, or fail against established explanations?
The scope is deliberately modest. No claim is made that CURL has diagnostic validity, that the author's reported symptoms have a particular cause, or that suspected environmental exposure occurred by incident, accident or intent. Those questions require individual clinical assessment and, for exposure claims, independently verifiable environmental and toxicological evidence.
3. Method
3.1 Concept development
The conceptual frame was generated through a structured dialogue in which lived experience was used to identify candidate relationships: pain with distress; distress with physiological strain; reduced memory or confidence with uncertainty; uncertainty with repetition; and environmental or treatment-related load with reduced capacity. The dialogue also supplied an information-processing analogy: systems under constrained resources may loop, stall or repeat familiar outputs. The analogy aided model formation but is not evidence that biological organisms and artificial systems have equivalent mechanisms or subjective experience.
3.2 Targeted literature approach
A targeted narrative search prioritised PubMed-indexed papers and publisher records. Search concepts included biopsychosocial medicine, allostasis, chronic pain and cognition, anxiety and working memory, sleep loss and emotion, environmental noise and cognition, air pollution and cognition, nutrition and cognition, pregabalin and cognition, OCD and memory confidence, repeated checking, uncertainty, evidence accumulation, habit, autoimmune OCD and secondary obsessive-compulsive syndromes. Reviews and meta-analyses were prioritised, supplemented by controlled experiments and clinically important conceptual papers.
Because the search was not preregistered, independently duplicated or exhaustive, this manuscript is a hypothesis-generating narrative review rather than a systematic review. The evidence labels below are descriptive judgements based on study design, replication and directness; they are not formal GRADE ratings.
4. Evidence synthesis
	Evidence domain
	What the literature supports
	Relevance to CURL and boundary

	Pain and cognition
	Reviews and meta-analyses associate chronic pain with impairment in attention, executive function and some memory domains.
	Supports pain as a capacity load; does not imply inevitable or permanent impairment.

	Stress and working memory
	Meta-analysis links anxiety with poorer working-memory capacity; stress biology can be adaptive acutely and damaging when repeatedly activated.
	Supports resource competition and allostatic load; individual effects vary.

	Sleep and noise
	Experimental sleep loss adversely affects emotion. Environmental noise can disrupt sleep and provoke physiological stress responses.
	Supports an indirect noise–sleep–capacity route; adult cognition evidence for specific noise sources remains limited.

	Medication
	A controlled pregabalin study found mild negative effects on several cognitive measures at the studied regimen.
	Supports medication review as one possible route; does not prove permanent injury or individual causation.

	Memory confidence
	Repeated checking consistently reduces confidence, vividness and detail more than objective accuracy.
	Directly supports a self-reinforcing uncertainty loop; memory loss and memory distrust must be distinguished.

	Uncertainty and decisions
	OCD symptoms are associated with uncertainty about state transitions and altered evidence accumulation.
	Supports the uncertainty stage; associations do not establish a single cause.

	Secondary syndromes
	Published cases connect obsessive-compulsive syndromes with lesions, trauma, inflammation, neurodegeneration, seizures, infections and metabolic conditions.
	Demonstrates medical routes exist; case literature cannot estimate how common they are in routine OCD.

	Environmental and nutritional factors
	Long-term particulate pollution is associated with cognitive decline; vitamin B12 deficiency is a recognised reversible contributor in a subset of cognitive presentations.
	Justifies exposure and nutritional history when clinically indicated; neither finding specifically establishes OCD or an individual exposure.


Table 1. Evidence map. The statements summarise representative sources cited in Sections 4.1–4.6; they are not individual clinical conclusions.
4.1 Pain, stress and effective capacity
Pain competes for attention and can disrupt daily cognition. Moriarty et al. (2011) reviewed clinical and preclinical evidence for pain-related alterations in attention, executive functioning and general cognition, while also noting that analgesic medicines can add cognitive effects. Bushnell et al. (2013) described reciprocal relationships: attention, emotion and memory influence pain, and persistent pain can alter cognitive and affective functioning. A 2025 systematic review and meta-analysis of 15 studies and 1,865 participants found poorer short- and long-term memory in nociceptive and nociplastic pain groups, but not in the neuropathic-pain group, illustrating heterogeneity rather than a universal effect (Kelly et al., 2025).
Stress can also reduce effective capacity without requiring structural memory loss. Moran's (2016) meta-analysis of 177 samples involving 22,061 participants found a reliable association between anxiety and poorer working-memory capacity. McEwen's allostatic model distinguishes short-term adaptive stress responses from cumulative load produced by repeated or dysregulated activation (McEwen, 1998). A meta-analysis of more than 300 empirical reports linked psychological stress with changes in human immune parameters, with effects depending on stress duration and context (Segerstrom & Miller, 2004). Thus, 'distress can affect the body' is supportable; 'all distress causes injury' is not.
4.2 Sleep, sensory and environmental load
Environmental stress may act directly, indirectly, or not at all in a particular case. Halperin (2014) reviewed evidence that nocturnal environmental noise disrupts sleep architecture and subjective sleep quality, provokes measurable stress responses and is followed by fatigue, mood change and reduced cognitive performance. Clark and Paunovic's (2018) systematic review found moderate-quality evidence for some aircraft-noise effects on children's reading and long-term memory, but evidence varied by noise source and cognitive domain, and the review found no eligible adult epidemiological studies. These limitations prevent direct extrapolation to a particular adult or a specific road-noise exposure.
Sleep remains a plausible mediator. A preregistered meta-analysis covering 154 experimental studies and 5,717 participants found that sleep loss reduced positive affect and increased anxiety symptoms, although findings for some negative-emotion outcomes were mixed (Palmer et al., 2024). For chemical pollution, Xu et al. (2025) reported associations between long-term particulate or ozone exposure and cognitive decline across 17 studies, but substantial heterogeneity and observational designs limit individual causal inference. Environmental concern should therefore lead to measurement - timing, dose, route, comparison data and biomarkers where appropriate - rather than automatic dismissal or automatic attribution.
4.3 Nutrition and metabolic contributors
Food quality is too broad to function as a medical explanation without specifying nutrient, contaminant, dose and biological pathway. Nevertheless, nutritional and metabolic contributors to cognition are clinically real. Moore et al. (2012) concluded that low vitamin B12 is associated with cognitive impairment and that a small subset of cases may be reversible with treatment, while evidence for supplementation in people without a relevant deficiency is not equivalent. The appropriate CURL implication is a proportionate medical and dietary history with targeted testing when indicated, not a presumption that food caused a repetitive syndrome.
4.4 Pregabalin and cognitive adverse effects
In a double-blind placebo-controlled trial in healthy volunteers, pregabalin produced mild negative effects on several cognitive measures over 12 weeks at the studied regimen (Salinsky et al., 2010). This establishes biological plausibility for treatment-related cognitive symptoms. It does not demonstrate permanent brain injury, quantify risk for every dose or population, or determine causation in one person. Individual assessment requires the time relation between initiation or dose changes and symptoms, renal function, co-medication and substance exposure, sleep, pain severity, neurological examination and objective cognitive measurement. Abrupt pregabalin discontinuation can cause withdrawal and should not be undertaken without medical guidance (National Health Service, 2026).
4.5 Memory accuracy, memory confidence and checking
The clearest evidence relevant to CURL concerns the distinction between memory ability and confidence in memory. In controlled experiments, repeated relevant checking reduced memory confidence, vividness and detail while leaving objective accuracy comparatively intact (van den Hout & Kindt, 2003). A 2023 systematic review and meta-analysis found a large deterioration in memory confidence following repeated checking (Hedges' g = 0.87) and a much smaller deterioration in accuracy (g = 0.21), while noting limitations including publication bias and heavy reliance on analogue samples (Abbasi Jondani et al., 2023).
This result permits two pathways that should not be collapsed. First, genuine cognitive impairment may increase uncertainty and checking. Second, checking may itself make an initially adequate memory feel less trustworthy. These pathways can coexist. Meta-analytic neuropsychology also shows heterogeneous, generally small-to-moderate differences across several cognitive domains in adult OCD, rather than a simple finding that OCD equals global memory loss (Abramovitch et al., 2013). CURL therefore requires separate measurement of performance and metacognitive confidence.
4.6 Uncertainty, evidence accumulation and habit
Fradkin et al. (2020) associated obsessive-compulsive symptoms with uncertainty about state transitions: difficulty trusting how one state leads to the next may encourage repeated observation of already available information. Banca et al. (2015) found altered evidence accumulation in OCD under differing uncertainty conditions, consistent with difficulty reaching a stopping threshold. Habit research further suggests that repetitive behaviour can reflect imbalance between goal-directed control and stimulus-response learning, with stress and anxiety as possible contributors to the transition (Gillan et al., 2016).
Together these findings support a loop: uncertainty increases demand for evidence; checking temporarily supplies evidence or familiarity; repetition may reduce vividness or confidence; and the lower confidence generates renewed uncertainty. The behaviour is consequently understandable as regulation even when it becomes costly or no longer achieves its intended protection.
4.7 Medical and neurological routes to OCD-like symptoms
Secondary obsessive-compulsive syndromes provide direct evidence against an absolute mental–physical separation. Runge et al. (2026) systematically identified 228 suspected cases across 189 publications. The most frequently reported associated categories were brain lesions (25.4%), genetic syndromes (24.1%), head trauma (12.3%) and autoimmune-inflammatory processes (11.8%); tumors, neurodegeneration, seizures, infections and metabolic conditions were also represented. Brain imaging abnormalities were reported in 66.2% of the sample. Because this literature is based mainly on selected case reports and series, it demonstrates possibility but cannot estimate prevalence or prove every proposed causal relationship.
Endres et al. (2022) proposed an autoimmune OCD subtype for a small group and described potential red flags such as subacute onset, atypical age, disproportionate cognitive deficits, movement disorder, new seizures or headache, autonomic dysfunction, temporal relation with infection, autoimmune disease or suspicious investigations. The authors also emphasised that evidence remains incomplete and some treatment trials are negative or inconclusive. A systematic review and meta-analysis of immune findings in OCD likewise reported abnormalities in some measures but substantial inconsistency (Cosco et al., 2019). These sources support targeted investigation when red flags exist, not universal immune testing.
5. The CURL model
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Figure 1. Proposed Capacity–Uncertainty Regulation Loop. Arrows represent hypotheses to be tested, not a causal sequence established in every person.
5.1 Components
Capacity. The currently available ability to attend, encode, retrieve, compare, predict, regulate emotion, tolerate sensation and act. Capacity is state-dependent and may be reduced by pain, fatigue, sleep loss, illness, medication, anxiety, sensory overload or competing demands.
Uncertainty. A felt or measured reduction in confidence about what occurred, what is present, what will follow or whether an action is complete. Uncertainty may reflect impaired performance, impaired confidence, ambiguous signals or mismatch among memory, perception and expectation.
Regulation. An attempt to restore safety, continuity or orientation through checking, repetition, ordering, reassurance, rumination, avoidance or another familiar action. Regulation describes function and does not imply that the strategy remains effective.
Loop. The feedback by which temporary relief reinforces repetition, while attentional cost, familiarity or reduced confidence may increase the next episode of uncertainty.
5.2 Multiple routes, not one universal cause
CURL predicts equifinality. A pain-dominant pathway may begin with attentional capture. A sleep-dominant pathway may begin with reduced executive control and emotional tolerance. A medication pathway may begin with sedation, slowed processing or impaired attention. A neurological pathway may affect relevant brain circuits. A social-threat pathway may maintain vigilance. An environmental pathway requires demonstrable exposure and a plausible dose-response relation. A primary OCD pathway may begin with uncertainty, threat appraisal or habit even without detectable memory impairment. No route is privileged in advance.
5.3 Cross-system analogy and its limit
The dialogue compared human looping with repetition or performance failure in overloaded computational systems. Modern language models can generate repetitive text under some decoding conditions and can produce agreement-seeking outputs when trained on preference signals (Holtzman et al., 2020; Sharma et al., 2024). This is useful as an information-processing analogy: finite systems can repeat familiar operations when uncertainty or resource constraints are poorly regulated. It does not prove that machine repetition is OCD, that machines have human feelings, or that computational and biological survival mechanisms are equivalent. Those remain separate empirical and philosophical questions.
6. Testable predictions
A useful framework must risk being wrong. CURL generates the following falsifiable or discriminating predictions:
 Within individuals, experimentally or naturally increased capacity load should predict greater uncertainty and more regulatory repetition, with timing appropriate to the proposed pathway.
 Objective memory performance and memory confidence should make partly independent contributions. Some participants should show confidence loss without equivalent accuracy loss; others with genuine impairment should show both.
 The same outward behaviour should separate into different physiological and contextual profiles, consistent with equifinality.
 Reducing a verified upstream load - for example, improving sleep, treating pain, correcting a deficiency or adjusting a causally implicated medicine - should reduce the loop in the subgroup for whom that load is causal, even without directly targeting the repetitive act.
 When checking provides immediate relief, the probability of checking again should rise; when repeated checking reduces vividness or confidence, delayed uncertainty should also rise.
 CURL should explain incremental variance in episode frequency or disability beyond established measures of OCD severity, intolerance of uncertainty, depression and general anxiety. If it does not, it may be redundant rather than useful.
7. Proposed research programme
7.1 Measurement study
Recruit participants with checking symptoms across diagnostic groups and a non-clinical comparison sample. Repeatedly measure pain, sleep, sensory burden, medication timing, working memory, prospective memory, confidence, autonomic arousal, perceived uncertainty and checking. Ecological momentary assessment would test the temporal order within real episodes. Analyses should compare person-level and episode-level effects rather than treating all participants as one pathway.
7.2 Experimental study
Use ethical, reversible manipulations of cognitive load or uncertainty alongside a repeated-checking task. Primary outcomes should include checking frequency, stopping threshold, objective accuracy, confidence, vividness, distress and relief over time. Mediation analysis could test whether uncertainty links load to checking and whether relief and confidence loss jointly maintain repetition.
7.3 Clinical stratification study
Compare routine OCD assessment with a CURL-informed assessment that includes medication chronology, pain, sleep, cognitive screening, sensory environment and neurological red flags. Outcomes should include missed medical contributors, unnecessary testing, treatment engagement, adverse events, symptom change and patient-reported experience of stigma or understanding. Independent adjudication is necessary to prevent CURL from becoming either a route to reflexive medicalisation or another dismissive label.
8. Clinical implications
CURL suggests a sequencing principle: investigate before moralising, measure before assuming, and integrate rather than force symptoms into either a physical or psychological category. It can complement established OCD treatment by clarifying what must be stabilised so that a person can participate in care. It should not delay evidence-based treatment when OCD is well established, nor encourage indiscriminate imaging, immune panels or toxicology without clinical indications.
A CURL-informed clinical formulation could document:
 onset, timing, fluctuations and functional consequences of the loop;
 objective memory and attention alongside confidence in those functions;
 pain, sleep, fatigue, sensory and social load;
 all medicines, dose changes, withdrawal, renal function and interacting substances;
 neurological or systemic red flags and proportionate investigations;
 specific environmental exposures with independently measurable time, place, dose and route;
 the short-term benefit obtained from repetition and its longer-term cost; and
 the person's own meaning, priorities and acceptable forms of care.
Safety boundary: CURL is not a self-diagnostic tool. Sudden confusion, focal weakness, speech or visual change, seizure, fainting or an unusually severe headache requires urgent medical assessment. Pregabalin should not be stopped abruptly without prescriber guidance.
9. Terminology, dignity and institutional critique
The established term OCD identifies a recognised and often disabling syndrome and provides access to research and treatment. At the same time, patients may experience its component words as implying blame, irrationality or defect. CURL offers supplementary language that names a possible process without deciding cause in advance. 'Regulation' recognises that an action may once have had a protective function; 'loop' recognises feedback; 'capacity' directs attention to resources and impairment; and 'uncertainty' names the state that may drive repetition.
It would be inaccurate to claim that psychology as a whole denies medical links. Biopsychosocial medicine, health psychology, neuropsychology, psychoneuroimmunology and pain science explicitly study them. The more defensible institutional criticism is that fragmented services and reductionist habits can still create premature psychologisation or, conversely, overlook psychological processes that meaningfully affect physical illness. Likewise, a proposed connection to Freudian ego theory is a historical and philosophical hypothesis, not a conclusion established by the medical evidence reviewed here. The mind–body split predates Freud and has multiple intellectual and organisational causes.
10. Limitations
 CURL was generated from one lived-experience dialogue and has not undergone qualitative saturation, Delphi consensus, psychometric development or clinical validation.
 The literature search was targeted rather than systematic and is vulnerable to selection bias and omission.
 Much checking research uses laboratory tasks or analogue samples, limiting ecological and clinical generalisability.
 Secondary OCD evidence is dominated by case reports and series, which demonstrate possible routes but exaggerate unusual presentations and cannot estimate prevalence.
 Associations among stress, pollution, pain and cognition do not establish the cause of one person's symptoms.
 The model may overlap substantially with existing concepts such as intolerance of uncertainty, memory distrust, negative reinforcement, allostatic load and habit. Incremental validity must be demonstrated.
 Non-stigmatising language is ethically valuable but does not itself establish scientific validity.
11. Conclusion
The reviewed evidence supports a modest conclusion: repetitive checking and related OCD-like phenomena should not automatically be interpreted as evidence of a single, purely psychological defect. Pain, stress, sleep disruption, medication effects, cognitive impairment and recognised neurological or systemic disease can alter capacity; uncertainty and memory distrust can promote repetition; and repeated checking can further reduce confidence while providing temporary relief. These relationships justify integrated assessment without proving that every proposed pathway applies in every case.
Capacity–Uncertainty Regulation Loop (CURL) names this provisional functional sequence. Its central clinical question is not 'What is wrong with this person?' but 'What capacity is unavailable or mistrusted, what uncertainty follows, what protection does the loop attempt, and what evidence would distinguish the possible causes?' CURL should be retained only if prospective research shows that it improves explanation, investigation and care beyond existing models.
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