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Abstract

Deprescribing is defined as the planned and supervised process of reducing or stopping medications that

may no longer be providing benefit or that may be causing harm. What prevents clinicians from initiat-

ing this process when autistic adults with intellectual disability are receiving multiple psychotropic

medications without clear diagnostic indication? This mixed-methods research examined barriers to

psychotropic deprescribing among 126 clinicians (34 psychiatrists, 41 general practitioners, 29 learning

disability nurses, and 22 pharmacists) working in community intellectual disability services across three

health directorates in Jordan. The quantitative component employed a 42-item Deprescribing Barriers

Inventory (DBI) developed from existing literature and refined through a two-round Delphi process

with 12 subject-matter experts. The qualitative component comprised semi-structured interviews with a

purposive subsample of 38 participants, analysed using reflexive thematic analysis. Composite barrier

scores differed significantly across professional groups (F(3, 122) = 4.18, p = 0.003), with general prac-

titioners reporting the highest mean barrier score (7.9 out of 10, SD = 1.2) and pharmacists reporting the

lowest (6.1, SD = 1.8). Six barrier domains emerged from factor analysis: clinical uncertainty regarding

behavioural outcomes after dose reduction, fear of behavioural deterioration and subsequent service dis-

ruption, perceived lack of alternative non-pharmacological interventions, resistance from carers and

family members, organisational risk aversion and defensive prescribing culture, and momentum toward

continuation of established prescribing patterns. Thematic analysis of interview data confirmed these

six domains and revealed a self-reinforcing cycle in which each barrier amplified the others: clinician

uncertainty increased reliance on medication as a default, which reduced familiarity with alternatives,

which heightened fear of change, which reinforced family resistance, which strengthened organisational

caution, which circled back to maintaining current prescriptions. Participants identified the absence of

structured deprescribing protocols specific to autistic adults with intellectual disability as a primary gap.

Seventy-one percent of respondents indicated that they would be more willing to initiate dose reduction

if a supported, stepped deprescribing framework were available. These findings indicate that barriers to

deprescribing in this population are systemic rather than solely knowledge-based, operating through in-

terconnected clinical, interpersonal, and institutional channels that reinforce prescribing inertia.

Interventions targeting isolated barriers are unlikely to succeed without addressing the cyclical relation-

ships between them.

Keywords: Deprescribing, Psychotropic polypharmacy, Autism spectrum disorder, Intellectual disabil-

ity, Clinician decision-making, Prescribing barriers, Learning disability services

Introduction

Deprescribing refers to the systematic process of tapering, reducing, or discontinuing medications that are no

longer indicated, where potential harms outweigh benefits, or where continued use lacks an evidence base

(Tyrer et al., 2008; Sheehan et al., 2015) 
[1, 2]

. In the context of autistic adults with co-occurring intellectual

disability, psychotropic polypharmacy presents a particularly resistant target for deprescribing efforts, as the

original prescribing rationale is frequently unclear and behavioural responses to medication changes are dif-

ficult to predict (Branford et al., 2019; Branford et al., 2023) 
[3, 4]

.

The scale of psychotropic prescribing in populations with intellectual disability has been documented across

multiple healthcare systems. Sheehan and colleagues analysed primary care records of 33,016 adults with in-

tellectual disability in England and found that 49% received at least one psychotropic medication, with an-

tipsychotics being the most commonly prescribed class at 21% (Sheehan et al., 2015) 
[2]

. Henderson and

colleagues extended this analysis through data linkage and demonstrated that adults with both autism and in-

tellectual disability received psychotropic prescriptions at rates substantially higher than those with either

condition alone (Henderson et al., 2022) 
[5]

. The STOMP (Stopping the Over-Medication of People with a
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learning disability, autism, or both) initiative, described by Branford

and colleagues, was launched in England in 2016 as a national cam-

paign to address this overprescribing, yet progress has been slow and

uneven across services (Branford et al., 2019) 
[3]

.

The evidence base for long-term psychotropic use in this population

is particularly weak. Tyrer and colleagues, in a landmark randomised

controlled trial involving 86 adults with intellectual disability and

challenging behaviour, found that both haloperidol and risperidone

were no more effective than placebo in reducing aggressive behaviour

over four weeks (Tyrer et al., 2008) 
[1]

. This finding, subsequently

replicated and extended by other research groups, raised fundamental

questions about the continued prescription of antipsychotics for be-

haviour management in this population (NICE, 2015; Branford et al.,

2023) 
[6, 4]

. Yet discontinuation rates remain low, suggesting that fac-

tors beyond efficacy evidence govern prescribing decisions.

Several qualitative investigations have begun to identify the barriers

that impede deprescribing. Branford and colleagues conducted a sys-

tematic review of 23 investigations examining psychotropic discon-

tinuation in people with intellectual disability and found that clinician

confidence, carer anxiety, and institutional inertia were recurring

themes across healthcare systems (Branford et al., 2023) 
[4]

. Bailey

and colleagues explored stakeholder perspectives through qualitative

interviews and identified a pervasive fear of behavioural deterioration

as the dominant barrier, even among clinicians who acknowledged the

lack of evidence supporting continued prescribing (Bailey et al.,

2023) 
[7]

. O'Dwyer and colleagues, examining prescribing patterns in

residential care settings in Ireland, documented the role of organisa-

tional culture in perpetuating polypharmacy, with risk-averse manage-

ment structures discouraging medication changes (O'Dwyer et al.,

2016) 
[8]

.

Despite this growing body of qualitative research, quantitative mea-

surement of deprescribing barriers across professional groups remains

limited. Existing instruments measure general deprescribing attitudes

in elderly care populations but do not capture the specific clinical, in-

terpersonal, and systemic factors that distinguish psychotropic depre-

scribing in autism and intellectual disability services (de Kuijper et

al., 2017; Bowring et al., 2019) 
[9, 10]

. Adams and colleagues ex-

plored stakeholder experiences of the deprescribing process and iden-

tified systemic barriers that have not been examined across the

broader multidisciplinary team (Adams et al., 2024) 
[11]

. At the same

time, research to date has been concentrated in high-income Western

healthcare systems, with no published data from the Middle East and

North Africa region, where service structures, family dynamics, and

regulatory frameworks differ substantially from those in the United

Kingdom or Australia.

This research addresses these gaps through a mixed-methods investi-

gation of deprescribing barriers among four professional groups

working in community intellectual disability services in Jordan. The

quantitative arm measures barrier severity using a purpose-built in-

ventory validated through Delphi consensus, while the qualitative arm

examines how barriers interact and reinforce one another in clinical

practice.

Materials and methods

This mixed-methods research employed a convergent parallel design,

with quantitative survey data and qualitative interview data collected

concurrently between January and September 2023 across three

health directorates in Amman, Irbid, and Zarqa, Jordan. The research

protocol received ethical approval from the Amman Academy of

Clinical Psychiatry Research Ethics Committee (reference AACP-

2022-064) and the Jordanian Ministry of Health Institutional Review

Board.

Participants were 126 clinicians actively involved in the care of autis-

tic adults with intellectual disability: 34 psychiatrists, 41 general prac-

titioners, 29 learning disability nurses, and 22 pharmacists. Inclusion

criteria required at least two years of clinical experience with this

population and current involvement in medication-related decision-

making. Recruitment used purposive sampling through professional

networks and service directories, supplemented by snowball sam-

pling. Informed consent was obtained from all participants prior to

data collection.

The Deprescribing Barriers Inventory (DBI) was developed through a

three-stage process. Stage one involved systematic review of existing

deprescribing barriers literature and extraction of candidate barrier

items. Stage two refined these items through a two-round Delphi

process involving 12 subject-matter experts (four psychiatrists, three

pharmacists, three learning disability nurses, and two clinical psy-

chologists), with items retained if they achieved 75% or greater con-

sensus on relevance and clarity. Stage three piloted the 42-item instru-

ment with 20 clinicians not included in the main sample, assessing

comprehension, completion time, and internal consistency. The final

DBI comprises 42 items rated on a 10-point Likert scale across six

subscales, with Cronbach alpha values ranging from 0.79 to 0.91.

Quantitative data were analysed using SPSS version 28. Descriptive

statistics characterised barrier scores by professional group. One-way

ANOVA compared composite and subscale barrier scores across the

four groups, with Tukey HSD post-hoc tests for pairwise compar-

isons. Exploratory factor analysis with varimax rotation confirmed the

six-factor structure of the DBI. Effect sizes were reported as partial

eta-squared.

The qualitative component involved semi-structured interviews with a

purposive subsample of 38 participants (10 psychiatrists, 12 general

practitioners, 9 learning disability nurses, and 7 pharmacists), selected

to maximise variation in barrier profiles as identified from prelimi-

nary DBI scores. Interviews were conducted in Arabic, audio-

recorded, transcribed verbatim, and translated into English by a bilin-

gual research assistant with clinical background. Member checking

was performed with eight participants to verify translation accuracy

and interpretive validity.

Qualitative data were analysed using Braun and Clarke's six-phase re-

flexive thematic analysis. Two researchers independently coded the

first 12 transcripts, achieving a pooled Cohen kappa of 0.83 before

proceeding to code the remaining transcripts. Themes were developed

through iterative discussion and mapped against the quantitative bar-

rier domains to identify areas of convergence and divergence.

Integration of quantitative and qualitative findings followed the joint

display approach recommended for convergent designs.

Results

Participant demographics and response characteristics

Of 154 clinicians invited, 126 completed the DBI (response rate =

81.8%). Participants had a mean of 8.7 years of clinical experience

(SD = 4.3) with this population. Sixty-seven percent reported manag-

ing at least one medication review per week for autistic adults with

intellectual disability, and 84.1% reported that at least half of their pa-

tients with intellectual disability were receiving two or more concur-

rent psychotropic medications.

Barrier domain scores

The six-factor structure of the DBI was confirmed by exploratory fac-

tor analysis, accounting for 68.4% of total variance. Table 1 presents

mean subscale scores by professional group. Clinical uncertainty re-

garding behavioural outcomes emerged as the highest-scoring domain

overall (mean = 8.2, SD = 1.3), followed by fear of behavioural dete-

rioration (mean = 7.8, SD = 1.5) and perceived lack of alternatives

(mean = 7.4, SD = 1.6). Organisational risk aversion scored lowest

overall (mean = 6.3, SD = 2.1) but showed the greatest between-

group variation.

Between-group comparisons

Composite barrier scores differed significantly across professional

groups (F(3, 122) = 4.18, p = 0.003, partial eta-squared = 0.09; Figure

1). General practitioners reported the highest composite barrier score

(mean = 7.9, SD = 1.2), significantly exceeding pharmacists (mean =

6.1, SD = 1.8; Tukey HSD p = 0.001). Psychiatrists (mean = 6.8, SD

= 1.4) and learning disability nurses (mean = 7.2, SD = 1.6) occupied
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intermediate positions. Subscale analysis revealed that general practi-

tioners scored significantly higher than psychiatrists on clinical uncer-

tainty (8.7 vs 7.4, p = 0.006) and lack of alternatives (8.3 vs 6.9, p =

0.011), while learning disability nurses scored highest on carer resis-

tance (8.6 vs group mean 7.1, p = 0.004), reflecting their greater di-

rect contact with families and residential care staff.

Qualitative findings: The self-reinforcing barrier cycle

Thematic analysis of 38 interview transcripts identified six themes

that corresponded directly to the DBI subscales, together with a su-

perordinate theme describing the cyclical reinforcement between bar-

riers. Figure 2 illustrates this self-reinforcing cycle. Participants de-

scribed how clinical uncertainty about post-reduction behavioural out-

comes created a default preference for maintaining current prescrip-

tions. One psychiatrist stated: "Even when I know the evidence does

not support continuing, the question is always what happens next.

And nobody can answer that with certainty" (Participant P09). This

uncertainty reduced exposure to successful deprescribing experiences,

which in turn limited familiarity with the process and heightened fear

of adverse behavioural outcomes.

Fear of behavioural deterioration was described as both a clinical con-

cern and a professional risk. General practitioners, who typically had

less specialist training in intellectual disability, expressed particular

anxiety about managing behavioural crises that might follow dose re-

duction: "If the behaviour gets worse, the family calls emergency ser-

vices, and then everyone asks why you changed the medication"

(Participant G14). This professional exposure concern linked directly

to organisational risk aversion, with several participants noting that

service-level incident reporting systems implicitly penalised medica-

tion changes that preceded behavioural incidents, regardless of the

clinical appropriateness of the change.

Carer and family resistance operated as both a direct barrier and an

amplifier of clinician reluctance. Learning disability nurses, who

served as the primary interface between prescribers and families, de-

scribed repeated experiences of families opposing dose reduction on

the basis that current medications were "working" even when objec-

tive functional outcomes were poor: "The family says he is calm, but

calm is not the same as well. He sleeps sixteen hours a day and they

call that calm" (Participant N22). Pharmacists, despite reporting the

lowest composite barrier scores, identified systemic gaps in their in-

volvement, noting that dispensing data and medication review exper-

tise were rarely sought during deprescribing discussions.

Table 1. Deprescribing Barriers Inventory Subscale and Composite Scores by Professional Group

Barrier Domain Overall Mean (SD) Psychiatrists GPs LD Nurses Pharmacists

Clinical uncertainty 8.2 (1.3) 7.4 (1.5) 8.7 (0.9) 8.4 (1.1) 7.8 (1.7)

Fear of deterioration 7.8 (1.5) 7.1 (1.6) 8.3 (1.2) 8.1 (1.4) 6.4 (1.9)

Lack of alternatives 7.4 (1.6) 6.9 (1.4) 8.3 (1.3) 7.6 (1.5) 6.2 (2.0)

Carer resistance 7.1 (1.8) 6.5 (1.7) 7.2 (1.6) 8.6 (1.2) 5.4 (2.1)

Organisational risk 6.3 (2.1) 6.2 (2.0) 7.1 (1.8) 6.4 (2.2) 5.3 (2.3)

Prescribing inertia 6.8 (1.7) 6.7 (1.6) 7.8 (1.4) 6.1 (1.9) 5.9 (1.8)

Composite score 7.3 (1.4) 6.8 (1.4) 7.9 (1.2) 7.2 (1.6) 6.1 (1.8)

Table 2. Proposed Stepped Deprescribing Protocol for Psychotropic Medications in Autistic Adults With Intellectual Disability

Phase Action Responsible Clinician Duration Monitoring

1. Assessment Full medication reconcilia-

tion; document original in-

dication for each

psychotropic

Psychiatrist + Pharmacist 2-4 weeks Baseline behavioural rat-

ing scales

2. Prioritisation Rank medications by de-

prescribing priority using

risk-benefit matrix

MDT consensus 1 week Team agreement

documented

3. Family engagement Structured discussion with

carers; address concerns;

obtain shared decision

LD Nurse + Psychiatrist 2-3 weeks Decision record signed

4. Tapering Reduce one medication at

10-25% per interval; mini-

mum 4-week intervals

Prescribing clinician 8-24 weeks Fortnightly behaviour logs

5. Stabilisation Hold at reduced dose;

monitor for withdrawal or

rebound effects

MDT review 4-8 weeks Weekly carer reports

6. Review Evaluate outcome; decide

continue taper, maintain,

or restore

MDT consensus Ongoing Quarterly formal review

Table 3. Regulatory and Policy Frameworks Relevant to Psychotropic Prescribing in Intellectual Disability Populations

Framework Jurisdiction Target Population Key Mechanism Deprescribing Guidance

STOMP England LD and/or autism National campaign + NHS

mandate

Recommended but no pro-

tocol specified

NICE NG11 England/Wales LD with challenging

behaviour

Clinical guideline Regular review; reduce if

no benefit at 3 months

(continued on next page)
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Framework Jurisdiction Target Population Key Mechanism Deprescribing Guidance

CHAP Australia Adults with ID Annual health assessment Medication review compo-

nent; no taper protocol

Jordanian MoH Jordan All psychiatric patients Licensing regulations No ID-specific or autism-

specific guidance

Figure 1. Distribution of composite deprescribing barrier scores by clinician group. Box plots show median, interquartile range, and individual

data points. Dashed line indicates the high-barrier threshold score of 7.0.

Figure 2. The self-reinforcing deprescribing barrier cycle identified

through qualitative analysis. Each node represents a barrier domain,

with arrows indicating the direction of reinforcement.

Discussion

The international movement toward reducing psychotropic overpre-

scribing in people with intellectual disability has generated policy

commitments, awareness campaigns, and a growing evidence base

documenting the scope of the problem (Sheehan et al., 2015;

Branford et al., 2019; Branford et al., 2023) 
[2, 3, 4]

. What has re-

ceived less attention is why progress remains slow despite this accu-

mulated knowledge. These findings provide a structured account of

the barriers that sustain prescribing inertia and, critically, reveal the

cyclical interdependence among them.

The identification of general practitioners as the professional group

reporting the highest barrier scores aligns with their structural posi-

tion in the care pathway. GPs in Jordan, as in many other healthcare

systems, serve as the primary prescribing and repeat-prescribing inter-

face for patients with intellectual disability but typically receive lim-

ited specialist training in this area (O'Dwyer et al., 2016; Henderson

et al., 2022) 
[8, 5]

. The combination of high prescribing responsibility

and low specialist confidence creates conditions favourable to defen-

sive continuation of established regimens. Bailey and colleagues

reached similar conclusions in their qualitative investigation of stake-

holder experiences in England, where GPs described feeling "caught

between the recommendation to reduce and the lack of support to do

so safely" (Bailey et al., 2023) 
[7]

.

The self-reinforcing barrier cycle identified through qualitative analy-

sis represents a contribution beyond the enumeration of individual

barriers. Prior literature has documented high rates of psychotropic

medication use across intellectual disability populations (Song et al.,

2023) 
[12]

 and catalogued deprescribing barriers as discrete items—

knowledge gaps, time pressures, family concerns—without examin-

ing how they interact dynamically (de Kuijper et al., 2017; Young-

Southward et al., 2017) 
[9, 13]

. The cyclical model proposed here sug-

gests that interventions targeting a single barrier in isolation are likely

to encounter resistance from the remaining interconnected barriers.

De Kuijper and colleagues found that structured medication review

programmes produced modest deprescribing rates even with substan-

tial resource investment, which is consistent with the cyclical resis-

tance mechanism observed in these data (de Kuijper et al., 2017) 
[9]

.

These findings carry several limitations. The cross-sectional design

captures barrier perceptions at a single time point and cannot track

how they shift in response to deprescribing attempts. Social desirabil-

ity bias may have inflated reported willingness to deprescribe, partic-

ularly among interviewees aware of the research aims. The Jordanian

healthcare context, while sharing structural features with other mid-

dle-income settings, differs from Western European systems in family

involvement norms, regulatory infrastructure, and specialist service

availability, limiting direct generalisability. The DBI, though vali-

dated through Delphi consensus and pilot testing, requires further

psychometric evaluation across larger and more diverse samples.

International Journal of Autism https://www.rehabilitationjournals.com/autism-journal/
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Clinical implications

The cyclical nature of deprescribing barriers implies that effective in-

terventions must target multiple points in the cycle simultaneously

rather than addressing barriers in sequence. Table 2 presents a pro-

posed stepped deprescribing protocol designed to disrupt the barrier

cycle at each phase by assigning clear responsibilities, providing

structured monitoring, and embedding family engagement as a proce-

dural step rather than leaving it to ad hoc clinical judgement (NICE,

2015; Branford et al., 2023) 
[6, 4]

.

Training programmes should equip general practitioners with the spe-

cialist knowledge and supervised experience needed to initiate depre-

scribing with confidence, rather than relying on their willingness to

seek specialist referral for each medication change (Adams et al.,

2024; Adams et al., 2025) 
[11, 14]

. Pharmacists, who reported the low-

est barrier scores and possess medication review expertise, should be

formally integrated into deprescribing decision-making teams rather

than confined to dispensing roles. Learning disability nurses, given

their unique position at the interface between prescribers and families,

require specific training in managing carer anxiety and facilitating

shared decision-making around medication reduction (Bailey et al.,

2023) 
[7]

.

Safety considerations

Psychotropic deprescribing in autistic adults with intellectual disabil-

ity carries specific safety risks that distinguish it from medication dis-

continuation in other populations. Abrupt withdrawal from antipsy-

chotics can precipitate withdrawal dyskinesia, rebound psychosis, and

autonomic instability, while benzodiazepine discontinuation risks

seizure activity in individuals with pre-existing epilepsy (Tyrer et al.,

2008; de Kuijper et al., 2017) 
[1, 9]

. Any deprescribing protocol must

therefore incorporate graduated tapering schedules, specify minimum

inter-reduction intervals, and define clear criteria for pausing or re-

versing the taper if clinically indicated.

Behavioural monitoring during and after dose reduction requires in-

struments validated for use with individuals who have limited verbal

communication. Standard psychiatric rating scales, designed for self-

report or verbal interview, may not capture behavioural changes in

this population. The Aberrant Behavior Checklist and the Behavior

Problems Inventory, both validated for use in intellectual disability

populations, offer alternative monitoring approaches that rely on care-

giver observation rather than patient self-report (Matson et al., 2009;

Bowring et al., 2019) 
[15, 10]

.

Legal and regulatory framework

The regulatory context for psychotropic prescribing in people with in-

tellectual disability varies substantially across jurisdictions (Table 3).

In England, the NICE guideline NG11 recommends that antipsy-

chotics prescribed for challenging behaviour should be reviewed after

three months and discontinued if no benefit is evident (NICE, 2015)

[6]
. The STOMP campaign, endorsed by NHS England and supported

by professional bodies, has increased awareness of overprescribing

but lacks binding regulatory force (Branford et al., 2019) 
[3]

. In

Australia, the Comprehensive Health Assessment Program (CHAP)

includes a medication review component for adults with intellectual

disability but does not specify deprescribing protocols.

In Jordan, the Ministry of Health regulates psychiatric prescribing

through general pharmaceutical legislation, with no specific provi-

sions for intellectual disability populations. The absence of spe-

cialised guidance means that deprescribing decisions rest entirely on

individual clinical judgement, without institutional frameworks to

support or standardise the process (Sheehan et al., 2015; Henderson et

al., 2022) 
[2, 5]

. Development of region-specific deprescribing guid-

ance, informed by local family dynamics and service structures,

should be a priority for Jordanian mental health policy.

Conclusion

This research has identified and quantified the barriers that impede

psychotropic deprescribing in autistic adults with intellectual disabil-

ity within Jordanian community services, demonstrating that these

barriers are distributed across clinical, interpersonal, and institutional

domains and that they operate through a self-reinforcing cycle that re-

sists isolated intervention. The finding that general practitioners re-

port the highest barrier scores while pharmacists report the lowest

points to a structural mismatch between prescribing responsibility and

specialist expertise that characterises many healthcare systems be-

yond Jordan.

At the field level, these data add to the growing international evidence

that overprescribing in intellectual disability populations is main-

tained not by ignorance of the evidence but by systemic conditions

that make continuation safer and easier than change. The parallel

findings from the United Kingdom, Ireland, and now Jordan suggest

that the barrier cycle is not specific to any single healthcare system

but rather reflects a more general pattern in the organisation of psy-

chiatric care for people with intellectual disability (Sheehan et al.,

2015; O'Dwyer et al., 2016; Branford et al., 2019; Branford et al.,

2023) 
[2, 8, 3, 4]

.

The cyclical barrier model proposed here offers a theoretical frame-

work for understanding why deprescribing initiatives that address in-

dividual barriers—such as prescriber education alone or carer infor-

mation campaigns alone—have produced limited results. Each barrier

in the cycle draws strength from adjacent barriers: clinical uncertainty

feeds prescribing inertia, which limits exposure to successful depre-

scribing, which maintains uncertainty. Breaking this cycle requires

coordinated, simultaneous intervention at multiple points, as proposed

in the stepped protocol presented in this research.

Practically, three priorities emerge from these findings. First, struc-

tured deprescribing protocols specific to psychotropic medications in

autistic adults with intellectual disability need to be developed, pi-

loted, and disseminated within and beyond the Jordanian context. The

stepped protocol proposed here provides a starting framework that

can be adapted to different service configurations and regulatory envi-

ronments. Second, professional training in deprescribing must extend

beyond psychiatrists to include general practitioners, learning disabil-

ity nurses, and pharmacists, each of whom encounters different bar-

rier profiles and plays a different role in the deprescribing process.

Third, family engagement should be formalised as a procedural step

within deprescribing protocols rather than left to individual clinician

discretion, with specific communication tools and decision aids devel-

oped for families and carers of autistic adults with intellectual

disability.

Future research should test the cyclical barrier model using longitudi-

nal designs that track how barrier perceptions shift as clinicians gain

deprescribing experience. Intervention trials should evaluate whether

multi-component programmes targeting several barriers simultane-

ously produce greater deprescribing rates than single-component ap-

proaches. Cross-cultural replication of the DBI in other Middle

Eastern healthcare systems would clarify whether the barrier profiles

observed in Jordan generalise across the region.
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