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I have been asked to give a tutorial on epidemiology next year. It is time to start thinking about what I need to find out. (Or should I leave the country?)
Definition.
Epidemiology is concerned with the occurrence, distribution and control of disease. I look upon it as the bigger picture. Rather than consider one orthodontist and one patient, it is about all the patients. What are their needs? Where are they and how can we treat or prevent their condition.
This brings us on to problem one. Malocclusion is not a disease, but a morphological variation, which may or may not be associated with a pathological condition.
· Occurrence
· Distribution
· Treatment need
· Priority
· Age and risk/benefit
· Measuring effectiveness of treatment
· Skill requirement
· Materials needed
· Interceptive treatments 
· Orthopaedic possibilities
· Measuring effectiveness of treatment
Occurrence of Malocclusion
It seems like we are using Angle’s Classification of 1890 for this. (Is this the best thing to use?)
There are a lot of results. Here are some I have found:
	
	Normal
	Class I malocclusion
	Class II
	Class III

	Norway
	41%
	30%
	21%
	7%

	Greek
	38%
	36%
	23%
	2%

	USA
	30%
	54%
	15%
	1%

	USA mean of 7 studies
	33.9%
	46.4%
	16.9%
	2.8%

	USA Afro-Caribbean 
	16.5%
	66.4%
	12.1%
	5%

	Polynesians 
	57%
	24%
	4%
	14%

	Chinese in Australia
	7%
	59%
	21.5%
	12.6%

	India
	33%
	58%
	9%
	1.4%

	
	
	
	
	


 There are some problems. Who is deciding which are “Normal Occlusions” and which are “class I malocclusions”. I suspect the presence of a diastema makes it a malocclusion. I guess if a diastema was considered normal for Afro-Caribbean this group might fit in line and we could conclude:
1.  Class III malocclusions are rare except in Chinese and Polynesians
2. Class II malocclusions seem to be less common in Polynesians and Indians
You might wonder why I haven’t used Don Foster’s excellent research on Shropshire school children. He says 3% are class III but remember he is using incisor classification so he will list patients with class I molars and a reduced or reverse overjet as class III, but in the table only patients with class III molars would be called class III.
The literature includes a paper on the occlusions of “tribal children” in a remote village in India commenting on the very low incidence of malocclusion. You may remember this was discussed in the aetiology of malocclusion.

Treatment Need. A big change in British Orthodontics
In 2006 there was a huge change in how NHS orthodontic treatment was funded. Up to that time the payment had been Item for fee this meant that in theory the number of orthodontic cases treated under the NHS could double every year until everyone was under treatment. NEEDLESS TO SAY, THE GOVERNMENT WAS NOT HAPPY WITH THIS.
[image: ᐈ Girl sad stock drawings, Royalty Free sad girl illustrations | download  on Depositphotos®]
I first came across this in a paper in the AJODO in 1995 by Shaw, Richmond and O’Brien but it is Stephen Richmond Professor of Orthodontics in Cardiff who has developed IOTN and PAR and ICON (see later) and runs teaching and calibration courses in Cardiff.
IOTN health component. Good bits:
· It is quite simple to understand.
· For the most part it uses demonstrable facts.
· Now it is well known and understood and accepted by our political masters.
IOTN health components Bad bits:
[image: ]
· These severely rotated teeth would not score because irregularity is based on the displacement of the contact points and as you can see, they are all touching.
· Two issues cannot be clearly measured from study models they are the presence of gingival trauma in deep overbite cases. (This changes a 3f (not eligible for NHS treatment) to a 4f which is. And reverse overjets with masticatory and speech difficulties (again the reported presence of masticatory difficulties with a reverse overjet greater than 1mm but less or equal to 3.5mm changes a 3b to a 4m which makes the difference between NHS or not NHS treatment)
· The cleft lip and palate and other craniofacial abnormalities bit needs clarification. I assume a Bifid Uvula does not entitle you to NHS Orthodontics but I am not sure
· I feel we need an IOTN 6. OJ greater than 12. Clefts associated with the lip and alveolus, AOB greater than 6mm and reverse overjets greater than 6mm. This group should be given maximum priority. (Perhaps they should even be allowed free treatment, when the other groups were made to pay a token amount for their treatment, to discourage people who are not really bothered)
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· Spaces such as a median Diastema do not score. Which is fine if the space is 1mm but I have seen 8mm
Some of these problems are overcome by adding an aesthetic component.
The Index of Orthodontic Treatment Need has two components 
The Dental Health Component divides malocclusions into 5 groups
It is suggested that Dental Health Component groups 4 & 5 indicate a need for Orthodontic treatment. The 2013 Child Dental Health survey suggests 26% of the children examined fall into these two groups with 5-10% being in group 5.
It is usual to express the need in terms of the number of 12 year olds. (Once the residual need is met this is the number of new patients who will present for orthodontics each year). In the UK the population is 64 million with 11.75 million under 16-year olds. This means there are 740,000 twelve-year olds and if 26% are eligible for orthodontic treatment that would be a potential of 190,000 cases per year. There are 1391 people on the specialist orthodontic list and 705 Orthodontic therapists. If everybody wanted orthodontics they would have to treat 370 new patients each every year.
	IOTN 1
	Extremely minor malocclusion including contact displacements of less than 1mm

	IOTN 2
	2a. Increased overjets greater than 3.5mm but less than or equal to 6mm. With competent lips.
2b reverse overjet greater than zero but less or equal to 1mm
2c Anterior or posterior crossbite with less than or equal to 1mm discrepancy between retruded contact position and Inter-cuspal position
2d contact point displacements greater than 1mm but less than or equal to 2mm
2e Anterior or posterior open bite greater than 1mm but less than or equal to 2 mm
2f Increased overbite greater than 3.5mm without gingival contact.
2g Pre-normal or Post Normal occlusions with no other abnormalities (includes up to half a units discrepancy)

	IOTN 3
	3a. Increased overjets greater than 3.5mm but less than or equal to 6mm. With Incompetent lips.
3b Reverse overjet greater than 1mm but less or equal to 3.5
3c Anterior or posterior crossbite with greater than 1 but less or equal to 2mm discrepancy between retruded contact position and Inter-cuspal position
3d Contact displacements greater than 2mm but less or equal to 4mm
3e Anterior or Posterior open bites greater than 2 but less than or equal to 4mm
3f Deep overbite complete to gingivae or palate but without trauma

	IOTN 4
	4h Less extensive hypodontia requiring pre-restorative orthodontics or orthodontic space closure so that a prosthesis is not needed
4a Increased overjet greater than 6 but less than or equal to 9mm
4b reverse overjet greater than 3.5mm but with no speech or masticatory difficulties,
4m Reverse overjets greater than1mm but less than or equal to 3.5mm with recorded speech or masticatory difficulties
4c Anterior or posterior crossbite with greater than 2mm discrepancy between retruded contact position and Inter-cuspal position.
4l Posterior lingual crossbites with no functional occlusal contacts in one or both buccal segments.
4d Contact displacements greater than 4mm
4e Extreme lateral open bites greater than 4mm
4f Increased overbite with gingival or palatal trauma

	IOTN 5
	5t Partially erupted and impacted teeth (not 8s)
5x Supernumerary teeth
5i Impeded eruption of teeth except third molars
5h Severe hypodontia with more than one tooth missing in a one or more quadrants requiring pre-restorative orthodontics
5a Increased overjet greater than 9mm
5m Reverse overjet greater than 3.5 with speech or masticatory difficulties
5p Clefts of lip and or palate associated craniofacial abnormalities
5s Submerged deciduous teeth

	
	Grades of Dental Health Component of Index of Orthodontic treatment need
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You don’t need to list all the features, just the one most important one. 
So this means there is a hierarchical scale to help you identify the worst feature:
1, Missing teeth including congenital absence, ectopic and impacted teeth. Includes clefts.
2. Overjets and reverse overjets
3. Crossbites
4. Displacements of contact points
5. Overbites
[image: ]
As mentioned, the aesthetic component is added. This is a series of 10 photographs. You have to pick the photograph that you feel is the same or just less severe than the malocclusion. If you are making you judgement from study models. You should use a black and white photo. (I believe). Again, it is graded:
	1-4 
	No need for treatment

	5,6,& 7
	Borderline need for treatment

	8,9 &10
	Need for treatment


However, in the UK the NHS has made a ruling that NHS treatment is available to IOTN Dental Health Component 4 and 5 plus any IOTN 3 Dental Health Component with an aesthetic component of 6 or more. It is worth finishing with a reminder that IOTN is a measure of treatment need NOT DIFFICULTY. An IOTN 5i Malocclusion might be treated by the simple removal of a deciduous tooth.

[image: Index of Orthodontic Treatment Need (IOTN)]
Age
The NHS has also decided to limit the provision of NHS funded orthodontics to people under the age of 18 at the start of treatment. I was surprised that this was accepted so easily and not challenged citing the Equality act 2010, which says you must not be discriminated against because of your age. Certainly for government and profession alike this is a win win decision. It makes the cost of orthodontic treatment more manageable and provides practitioners with a source of private patients. Hospital treatment is not age limited because important parts of hospital orthodontics such as Orthognathic surgery and hypodontia with implants cannot be done under 18. Unfortunately this leads to hospital referals of people who are over 18 and have “missed the boat” for routine ortho. It is common to be told that their GDP never refered them for treatment. (there is nothing we can do to help as we do not have the capacity to take on these patients) A rather more alarming aspect is that you find patients who will  go through with orthognathic treatment because they can get that for free.
At this point I should say that it is entirely my own point of view, but I think we should not be offering orthognathic surgery to patients over 50. I would argue that there are risks and benefits to this kind of treatment. For a fit healthy 20 year old with a severe class III malocclusion the benefits are great and the risks small but by the age of 50 the benefits are much reduced and the risks hugely increased. 
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Par Scores
The Peer Assessment Rating (PAR) index is a valid and reliable measure of orthodontic treatment outcome and is the most widely accepted such index. Assessing outcomes with the PAR index requires the examination of pre-treatment and post-treatment orthodontic study models. Beginning with the pre-treatment models, a score is given to each feature that deviates from an ideal occlusion (all anatomical contact points adjacent, good inter-digitation between posterior teeth and non-excessive overjet/overbite), the scores are then added together to give a total that represents the severity of the malocclusion. The process is then repeated with the post-treatment models. The difference between the pre-treatment and the post-treatment scores reflects the improvement that has taken place during treatment. A score of zero represents an ideal occlusion and in general the higher the score, the more extensive the malocclusion. It is currently a condition of the NHS orthodontic contract for providers to monitor a proportion of their cases using the PAR index. So PAR scores are hardwired into NHS Dentistry.
	Labial segment alignment. for each tooth
	score
	weighting

	0-1mm
	0
	X1

	1,1-2mm
	1
	

	2.1-4mm
	2
	

	4.1-8mm
	3
	

	Greater than 8mm
	4
	

	Tooth impacted with less than 4mm of space between adjacent teeth
	5
	

	Buccal segments anterio-posterior
	
	

	Good interdigitation
	0
	X1

	Less than ½ a unit from normal
	1
	

	½ a unit on any tooth
	2
	

	Transverse
	
	

	No crossbite
	0
	X1

	Crossbite tendency 
	1
	

	Single tooth in crossbite
	2
	

	More than 1 tooth in crossbite
	4
	

	More than one tooth in scissorbite
	5
	

	Buccal segments vertical
	
	

	No posterior open bite
	0
	X1

	Posterior open bite more than 2mm on at least 2 teeth
	1
	

	Overjet
	
	

	0-3mm
	0
	X6

	3.1-5
	1
	

	5.1-7
	2
	

	7.1-9
	3
	

	Above 9
	4
	

	Reverse overjet
	
	

	No anterior teeth in crossbite
	0
	X6

	1 or more edge to edge
	1
	

	Single tooth in crossbite
	2
	

	2 teeth in crossbite
	3
	

	More than two teeth in crossbite
	4
	

	Overbite
	
	

	Less than1/3 of lower incisor covered
	0
	X2

	more than1/3 less than 2/3
	1
	

	More than 2/3
	2
	

	Fully covered
	3
	

	Open Bite
	
	

	No open bite
	0
	X2

	Less or equal to 1mm
	1
	

	1.1-2mm
	2
	

	2.1-4mm
	3
	

	More than 4mm
	4
	

	Centreline
	
	

	Less than1/4 width of lower incisor from perfect
	0
	X4

	¼ -1/2 a lower incisor with wrong
	1
	

	More than 1/2
	2
	


Centreline discrepancy does not count when an incisor is missing.
You can plot your cases on the Nomogram
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And you can buy handy plastic rulers to help you do the scoring
[image: ABO OBJECTIVE GRADING SYSTEM BASED ON CLINICAL PHOTOGRAPHY - PDF Free  Download]
Since PAR scoring is now part of the establishment it seems pointless to make any comments.
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But, that’s never stopped me before:
· Spacing in the buccal segments scores zero. Does this encourage over extraction?
· It is not really suitable for really severe malocclusions. I have seen two cases with 23 mm overjets and a 10mm AOB. I have seen an 18mm overbite. We have to deal with these cases in hospital units and I feel PAR undervalues the treatment of these cases.
· Unerupted canines where the c is sitting nicely in occlusion. Again, PAR undervalues our treatment. The canine can be in a very poor position.
· PAR lacks sensitivity in the small changes range. I tried to use it to measure post treatment changes using positioners but I felt it did not reflect the changes I could see.
· PAR ignores the torque so you could just reduce the overjet by letting the incisor teeth tip back.
[image: How to Stop Obsessing Over Your Mistakes]

ICON
Introduced in the year 2000, this attempts to give a measure of both complexity and need. It should therefore replace both IOTN and PAR. But if it has: Nobody told me!
[image: Pin on Memes]
It uses 7 bits:
1.  The same photo that is used for the aesthetic component of IOTN choose the number that is closest to the malocclusion. It has a weighting of X7 so it is very important,
2. Upper labial segment crowding…. 2.1mm to 5mm scores 1. 5.1 to 9mm scores 2. 9.1 to 13 scores 3. 13.1 to17 scores 4 and more than17mm of crowding or an impacted tooth scores 5. There is a weighting of X5.
3. Spacing in the upper labial segment. 2.1 to 5mm scores1. 5.1 to 9 scores 2 and more than 9 scores 3. There is a weighting of X5.
4. Crossbite if there is a tooth anterior or posterior in crossbite it scores 1. The weighting is X5.
5. An AOB Less than 1mm scores 1. 1.1 to 2mm scores 2. 2.1 to 4 mm scores 3 and greater than 4mm scores 4. There is a weighting X4.
6. Increased overbite ½ to 2/3 scores 1. 2/3 to full coverage of lower incisors scores 2 and more than that scores 3. With a weighting of X4.
7. Anterior posterior in buccal segments. If not locked in but not cusp to cusp this scores 1. Cusp to cusp scores 2 with a weighting X3.

In theory the score will tell you how complex the case is.
Less than 29 is easy
29-50 is mild
51-63 is moderate
64-77 is difficult
More than 77 is very difficult.
This is very interesting (I exaggerate), But every case is different. I can see a manager would find it helpful if every case had a score for its difficulty. But I am not sure I would, and other factors like patient cooperation are also quite important AND


Last index
An Index of Orthognathic Functional Treatment Need. (IOFTN)
[image: PDF] An Index of Orthognathic Functional Treatment Need (IOFTN) | Semantic  Scholar]
Hey! We did this already in Chapter 9, so we can go for a coffee break as soon as I have reminded you that IT ONLY APPLIES TO CASES THAT CANNOT BE TREATED WITH ORTHODONTICS ALONE BECAUSE OF THEIR SKELETAL DISCREPANCY.

Patient satisfaction surveys.
My experience of these at Burton over the last 38years is:
· Our patients were unbelievably kind. 
· The registrars at Burton were wonderful (also Kathy Frame, Peter Dale and Camilla Newman).
· The patients know the names of all the nurses and think of them as friends.
· All except one patient loves the receptionist.
· If asked at the debond appointment 100% will give the maximum score. If asked at the 3-month review 99% give the maximum score.
· The management are dead impressed. 
· Everyone says they would recommend the treatment to others.
Negative comments:
· Car Parking.
· Telephone problems.
· They would like appointments in the evening and over the weekends.


Quality of Life
This is based on a paper by Professor S Cunningham (JO volume 28 2001) and a lecture given by Sheena Kotecha. (Just a hint you should ask Sheena)
QOL stands for Quality Of Life it is describes as a person’s sense of well-being.
HRQL is the health-related quality of life.
Get the idea? Treatment A extends life by two years by adding two years of normal life, but treatment B extends life by two years of very invasive and unpleasant treatment.
This has become an important issue and it is now expected that QOL is included in our researches. 
Unfortunately, there are, at present, no gold standards with which we can compare.
Usually it takes the form of:
· A scripted interview
· A telephone conversation
· A questionnaire
It is important that the interview/questionnaire is not too close to the intervention.

There are a number of OHRQL (Oral Health Related Quality of life) questionnaires. They may be Generic (which are often rather long and may contain many irrelevant questions) or Condition specific (although shorter these do not allow cross comparison of answers and so can be more difficult to score)
The first concept of rating the Oral Health Quality of life was in World War II where the presence of 6 opposing teeth was taken as a functional occlusion good enough to be suitable for active service.
Giff and Atchison in 1995 listed these factors
· Number of teeth
· Absence of pain and discomfort
· Emotional functioning associated with smiling
· Social functioning
· Physical function, chewing, swallowing
· Personal satisfaction with the teeth
The Oral Health Impact Profile (OHIP). Was first described by Slade and Spencer in 1994 Early reports were mainly used on patients over 60.
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 Very often these questionnaires contain Likert scales, which are a line that you mark to show your view. They are usually a 4, 5 or 7 pointed scale. Developed in 1932 by Rensis Likert.


What did you think of this tutorial?
[image: ]


Skill Requirement
The foundation of the NHS saw just a couple of what we would call trained orthodontist in the UK. So, most of the treatment was done by GDPs. The first regional consultant post (Bournemouth) arrived in the mid-50s and a network of regional consultant posts spread over the UK. These consultants mainly did removable appliance treatment with sectional fixed appliances mainly for rotated teeth. By the late 1960s the first post-graduate orthodontic course was set up in the Eastman Dental Institute, followed by one at the Royal Dental Hospital also in London and then a course was started in Cardiff. These three courses trained un-paid postgraduates to take the Diploma in Orthodontics (DOrth), but you could sit the examination without doing the course. Once you had your DOrth the RCS demanded you did 2 years as a registrar and 4 years as a senior registrar before you could apply for a consultant post. Soon the training was increased to two years to DOrth followed by one year as a registrar, then it was increased to 3 years, but these became fully funded registrar appointments. The examination changed to MOrth and it was no longer possible to take the examination without going through a training programme. At the end of registrar training many orthodontists decided not to do the senior registrar years but to become specialist practitioners. Some set up private practices but before 2006 it was possible to buy a building and set up a new NHS orthodontic practice. (It still is in Scotland) 
These early consultants were single handed often in 3 or 4 locations. They recruited help in the form of Clinical assistants. These were General Practitioners with an interest in Orthodontics. Training programmes were set up to teach Clinical assistants and many developed considerable expertise. Those working in big practices found that they were spending 100% of their time doing Orthodontics and developed the tittle “Practice limited to Orthodontics”. In effect we had two different ways you could become a specialist practitioner. Some of the Clinical Assistants were very good indeed. Peter Dale who worked with me in Burton was a remarkably talented clinician.
 In 1993 Stephen Richmond published a review of outcomes of orthodontic treatment under the General Dental Services showing poor results especially in removable appliance cases. (I have slight concerns re this, because anyone working in practice at that time would tell you that you took the final study models in URA cases as soon as you thought that you could get paid, because if the patient disappeared before the final models you would only get a fraction of the fee.) What is true is that the MOrth courses were producing very highly trained orthodontists while the Clinical Assistants were a mixed bunch.  
 Specialist lists were established in 1998 at firs the “Practice Limited to Orthodontics people were “Grandfathered” on to these lists but soon only MOrth trained registrars were allowed on. There was no longer much incentive to work as a clinical assistant and these have largely disappeared from hospitals. But they did a lot of work so a new source of person-power is needed and the GDC have allowed for the training of therapists. Clinically the training and employment of therapists is a huge step forwards, my concern is that this will be used as a way to drive down the cost of orthodontic treatment so that only poor-quality treatment pays.
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Let’s not look down our noses. I am pleased we have moved to an all trained workforce, but some former clinical assistants have turned out to be great orthodontists. Some important figures in Orthodontics took the DOrth without attending a course and I regret some fully trained orthodontists consistently fall below the high standard to which they have been trained. I guess we could all do better, let’s try. 

Interceptive treatment
These are useful interceptive procedures:
· Removal of a c to facilitate the eruption of a canine.
· Pushing an incisor over the bite to eliminate a displacement on closing
· Correcting a uni-lateral crossbite to eliminate a displacement on closing.
· Fitting an upper space-maintainer (Nance) to hold the Leeway space in cases of mild crowding.
· Extraction of premolars just as the canines are erupting in cases of moderate crowding to allow the teeth to drift into position.
· Assess for fitting functional appliances.
In a perfect world all patients should have an assessment aged 10-11
BUT
Who would do this? It would need to be a proper orthodontist or there would be a huge number of unnecessary referrals swamping the system. And we don’t have the clinical assistants anymore. Also there is a real danger that interceptive treatment will reduce the IOTN from 4 to 3 and deprive the patient from fixed appliance treatment.
Orthopaedic Treatment
Does it even exist? For this you need a different chapter. It appears here because many Orthodontists have very long waiting lists. What happens if the patients are too old for functional treatment by the time they get off the waiting list? Should this treatment be carried out in hospital units? Is it ethical to encourage them to pay for private treatment because they will be too old for functionals by the time they come off the waiting list? If they do pay privately for the functional appliance and the overjet is fully reduced the IOTN would be too low for the fixed appliance phase to be done under the NHS.
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Index of Orthodontic Treatment Need

In 1989 Brook and Shaw developed the Index of Orthodontic Treatment Need

(IOTN) to assess the need for orthodontic treatment. Similar to the PAR Index, the IOTN has
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5. Very Great Need for Treatment

5.1 Defects of cleft lip and palate and other craniofacial anomalies

5.2 Increased overjet greater than 9 mm

5.3 Reverse overjet 23 mm

5.4 Open bite 24 mm

5.5 Complete scissors bite affecting whole buccal segment(s) with signs of functional
disturbance and or occlusal trauma

5.6 Sleep apnoea not amenable to other treatments such as MAD or CPAP (as determined by
sleep studies)

5.7 Skeletal anomalies with occlusal disturbance as a result of trauma or pathology
4. Great Need for Treatment

4.2 Increased overjet 26 mm and <9 mm

4.3 Reverse overjet 2 0 mm and < 3 mm with functional difficulties
4.4 Open bite < 4 mm with functional difficulties

4.8 Increased overbite with evidence of dental or soft tissue trauma
4.9 Upper labial segment gingival exposure 2 3mm at rest

4.10 Facial asymmetry associated with occlusal disturbance

3. Moderate Need for Treatment

3.3 Reverse overjet 20 mm and < 3 mm with no functional difficulties

3.4 Open bite <4 mm with no functional difficulties

3.9 Upper labial segment gingival exposure < 3mm at rest, but with evidence of
gingival/periodontal effects

3.10 Facial asymmetry with no occlusal disturbance

2. Mild Need for Treatment

2.8 Increased overbite but no evidence of dental or soft tissue trauma
2.9 Upper labial segment gingival exposure < 3mm at rest with no evidence of
gingival/periodontal effects
2.11 Marked occlusal cant with no effect on the occlusion
1. No Need for treatment
1.12 Speech difficulties
1.13 Treatment purely for TMD
1.14 Occlusal features not classified above

re 1 The Index of Orthognathic Functional Treatment Need (IOFTN)
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