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Synopsis: High volume cataract lists are cost-effective, reduce waiting times, and facilitate surgical teaching. We propose a stepwise 
training model that incorporates human factor principles and a reflective pedagogical approach, which has not been documented 
previously.
Background/Aims: Surgical training in ophthalmology is effective when a modular approach is utilised. High volume lists further 
enhance training by increasing exposure to a newer way of learning and working. We evaluated the efficiency and safety of trainee- 
assisted cataract surgery across a single NHS eye unit and an independent sector (IS) provider.
Methods: We examined results from audits of surgical efficiency and safety in trainee-assisted high-volume lists, including a single-centre 
comparative evaluation of consultant-only and trainee lists. The quantitative and qualitative information gained from these projects helped 
us to implement a modular, structured training programme that utilises a reflective cycle of pedagogy, suitable for any grade of trainee.
Results: Our projects included an audit following cataract surgery performed by a surgical trainee over a 5-month period, which 
showed excellent post-op refractive results and no cases of intra-operative and post-operative complications. A single-centre 
observational study demonstrated comparable surgical throughput and safety results for trainee and solo consultant high volume 
lists. Systemic and ocular complication rates were reported to be similar for low and medium risk cataract surgery among trainee 
supervised IS and NHS lists.
Conclusion: Cataract surgery outcomes and patient feedback support the effectiveness of the surgical training model. Combining 
Gibbs’ reflective cycle of critical reflection with the International Council of Ophthalmology’s principles helped us to develop the QM 
Model of modular teaching for cataract surgery, which we believe is suitable for utilisation in all surgical centres in the NHS and IS 
settings, for both low volume and high-volume surgical lists regardless of trainee experience.

Plain Language Summary:  
What Is Already Known on This Topic  

● High volume lists are increasingly popular for cataract surgery; however, trainee exposure to high flow cataract surgery lists is 
limited.

What This Study Adds  

● A modular approach to training via high volume training lists is possible.
● Origination and implementation of a stepwise cataract surgery training model that incorporates human factors and a pedagogical 

learning approach within high volume lists in the independent sector and NHS setting.
How This Study Might Affect Research, Practice, or Policy  

● Promote the widespread adoption of the QM model which integrates modular-based experiential learning approaches for surgical 
training in both NHS and independent sector settings, applicable to low and high volume surgical lists, irrespective of trainee experience.
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Introduction
The independent sector, in collaboration with Health Education England (HEE), the Royal College of Ophthalmologists 
(RCOphth) and NHS England, play an important role in promoting excellence in ophthalmic education and training. 
Human factors training and application of its principles in routine surgical activity are crucial to achieving the General 
Medical Council (GMC) standards for education and training, while effective teamwork and communication are essential 
components in patient-centred safer surgery.

In March 2021 RCOphth and GIRFT (Getting It Right First Time) established guidelines to set up high volume 
surgical hubs for several subspecialities.1 Over time, it became evident that “mixed” lists with a combination of low 
complexity and high complexity cases were suitable for the high volume standardised processes without adversely 
affecting productivity or efficiency.2 In order to make the high flow pathway effective, it is important that a consistent 
process is established with trained professionals who are equipped with the necessary skills and knowledge. By doing so, 
both experience and expertise are concentrated where it is needed, leading to better outcomes.

During and after the Covid-19 pandemic, trainees reported limited access to surgery and reduced cataract surgery 
numbers for their portfolios.3,4 Identifying which trainee is suitable for training in the independent sector is reviewed 
regularly by the educational supervisors from ST1 level. The blueprint for cataract training 2022 guidance recommends 
that trainees need to complete around 100 cases per year from ST2-ST6 and if the NHS training unit is not able to 
provide this, then the trainee should be placed in the independent sector.5 It is thought that once a trainee has completed 
around 500 cases, the complication rate reduces by 50%.

In line with this notion, trainee exposure to high volume lists is limited and to date there is no stepwise model that 
incorporates principles of human factors with pedagogy in high volume cataract surgery training.

With this in mind, we sought to find a model that puts consistency at the core of teaching. Guidelines recommend 
a stepwise modular approach to cataract surgical training in high volume cataract settings, aiming for 8 cases per theatre 
list for a trainee who is not yet able to complete a cataract operation within 20 minutes to receive supervised training and 
10 cases per list for more experienced trainees who are able to consistently complete a cataract operation within 20 
minutes.6 A transparent log of performance and progress should also be maintained.

Experience of Surgical Training in the Independent Sector in the UK
The authors reported results from the first regional UK study to evaluate trainees’ perception and experience of cataract 
surgery training in the independent sector.7 Overall, most trainees did not receive any training on managing high volume 
cataract lists and had inadequate or insufficient training on human factors and ergonomics, which are crucial elements in 
securing a safe and efficient surgical list.

Currently, ophthalmic trainees face challenges in undertaking the required number of cataract procedures, due partly 
to a lack of training opportunities in the independent sector. An overview of training opportunities currently available to 
ophthalmology trainees in the UK reported that independent sector providers operate in all 18 regions of the UK.8 Seven 
of these 18 regions reported trainees as being able to access cataract surgery training opportunities. Among trainees who 
had an opportunity to access training opportunities in the independent sector, most but not all considered the experience 
to be positive overall.

Human Factors Principles
Most clinicians are aware of potential safety concerns as illustrated in James Reason’s Swiss cheese model of accident 
causation.9–11 Preventable surgical adverse events are often linked to human factors, such as communication breakdowns, 
environmental factors, and operating room design. Failure to apply human factors principles is a key aspect of most 
adverse events in health care.12 Human factors research examines the relationship between human beings and the systems 
with which they interact by focusing on improving efficiency, creativity, productivity, and job satisfaction, with the goal 
of minimising errors.

Both James Cook University Hospital, Middlesbrough and Newmedica Eye Hospital, Middlesbrough have GMC 
recognition and registration for provision of cataract surgery training, with four trainee candidates enrolled to date in the 
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independent sector. The Newmedica Eye Hospital, Middlesbrough provides services for both NHS and private patients, 
predominantly in high volume cataract surgery lists.

It is important from the training perspective to recognise that high volume and high turnover cataract surgeries 
increase the potential risk for errors or mishaps, such as never events. Implantation of an incorrect intraocular lens (IOL) 
leading to unplanned refractive error was noted by Kelly et al as one of the most frequent causes of litigation in 
ophthalmic care, the most common reason being poor patient-doctor communication.13,14 Most commonly, cataract 
surgery is performed under local anaesthetic, and therefore special attention to verbal communication among team 
members in the operative environment is needed.

Non-Technical Skills Complement Surgical Know-How and Competence in Theatre
The underlying causes of adverse events in surgery commonly originate from behavioural or non-technical aspects of 
performance (eg, communication failures) rather than a lack of technical expertise alone.15 Surgical training needs to 
focus on non-technical skills, such as team working, leadership, situation awareness, decision-making, and communica-
tion to increase the likelihood of maintaining high levels of performance over time.15

The Non-Technical Skills for Surgeons (NOTSS) system is a behavioural rating system, incorporating 4 skill 
categories and 12 elements.15 The NOTSS system is adapted according to the level of experience of the trainee: for 
junior trainees, the NOTSS system can be used for general discussion of non-technical skills and their importance to 
clinical practice. For more senior trainees, the NOTSS system can be used to rate skills and provide feedback during 
increasingly challenging cases. Towards completion of training it can also be used to help senior trainees learn how to 
observe and assess non-technical skills in others.

The new ophthalmic specialist training (OST) programme from the RCOphth is set to be introduced at the start of the 
2024–25 training year.16 The draft cataract surgery syllabus on patient management notes that a level 4 trainee should be 
an effective supervisor, teacher, and trainer of cataract surgery. This includes participating in the education and training 
of medical students and junior trainees, and allied health professionals in cataract surgery. They should also supervise and 
accredit trainees to Level 3 in cataract surgery.

All data utilised in our study originate from service evaluation audits and trainee data, which do not necessitate formal 
ethical approval, as determined by the NHS Health Research Authority. Furthermore, the tenets of the Declaration of 
Helsinki protocol were diligently adhered to throughout the collection and analysis of the data.

In this article, the authors discuss their experiences and pathways of high flow cataract surgery training in the 
independent sector and NHS facility, that utilise the NOTSS and ICO principles, human factors and combine this with 
a pedagogical approach.

Methods and Results
Evaluations of Surgical Training Model
Assessment of trainees’ performance is based on the International Council of Ophthalmology’s Surgical Competency 
Assessment Rubric for phacoemulsification (ICO-OSCAR: phaco). This provides a key tool for both teaching and 
assessing competence in performing cataract surgery and specific steps of the procedure including capsulorrhexis, 
hydrodelineation, and IOL implantation.17

A structured comprehensive training programme was followed for the independent sector high volume list, which 
consists of 12 patients per session of varying complexity. Trainees are led through modular cataract training with gradual 
progression to more complex full cases, with regular feedback and assessment using the ICO competency assessment 
framework. Training on all aspects of cataract surgery, including surgical ergonomics, was incorporated.

Case Complexity in Trainee Involved High-Volume Cataract Surgery Similar in the 
NHS and Independent Sector
We undertook a comparative study of systemic and ocular characteristics between NHS and independent sector centre 
cataract patients undergoing trainee-involved cataract surgery.18 Data were collected from theatre lists across 4 weeks 
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involving a trainee cataract surgery list in the NHS and in the independent sector on an NHS list. The consultant 
supervisor was the same in both cohorts (n = 37 in each cohort, with 9–12 patients per list). No statistically significant 
difference was found in the complexity grading between cohorts (p = 0.92). Similar levels of low and medium-risk 
cataracts were observed in both the NHS and independent sector cohorts, although NHS centre patients were more likely 
to have multiple risk factors. The study suggests that trainees can expect to face a broad and similar range of complex 
cases whether training in the NHS or the independent sector (Table 1).

A separate comparative study of outcomes amongst trainees performing cataract surgery in the independent sector and 
NHS showed no intraoperative and postoperative complication rates in both settings.7 Trainees gained exposure to many 
cases with varying complexity whilst ensuring patient safety and maintaining surgical efficiency, all comparable to NHS 
training lists. Anonymised patient feedback survey results, conducted immediately postoperatively for a total of 20 
patients from both trainees’ lists, showed that all patients agreed that it was a positive experience.

Comparative Evaluation of Surgical Throughput in High Volume Lists
In a single-centre observational study, we evaluated surgical throughput in high volume cataract lists with mixed case 
complexity, comparing solo consultant lists vs surgical trainee lists carried out in the independent sector.19 Direct 
consultant supervision was provided with assessment on each case applying the ICO-OSCAR rubric and Gibbs’ reflective 
cycle.

In the anaesthetic room, only anaesthetic drops are instilled, with no mydriatic drops. The surgeon consents and 
marks the patient and selects the IOL. In theatre, intracameral Mydrane (Laboratoires THEA),20 a preservative-free 
ophthalmic combination of tropicamide 0.02%, phenylephrine 0.31%, and lidocaine 1% is injected after the initial 
incision is made, with pupil size measured at 30 seconds and at the end of surgery. Intraoperative data collected included 
pupil size 30 seconds after injection of Mydrane, pupil size at the end of surgery, intraoperative complication rate, 
systemic adverse effects, and pain score rated by patient (0 = no pain, 10 = maximum pain). Duration of stay at all stages 
of the high flow cataract surgery care pathway were recorded.

A total of 302 patients were included in the final analysis: 232 patients from the consultant lists and 70 patients from 
the surgical trainee lists. Demographics and clinical characteristics of patients in each study arm were generally similar. 
The consultant lists had a higher proportion of patients with systemic risk factors namely diabetes, whereas the trainee 
lists had a slightly greater proportion of patients with higher cataract grade.

Intracameral mydriasis simplifies pre-operative routines and facilitates efficient high volume cataract surgery.21 Rapid 
and effective mydriasis was achieved by Mydrane injection with a mean pupil size of 6.7 mm at 30 seconds. This effect 
was maintained in both cataract surgery lists with a mean pupil size of 6.6 mm at the end of surgery. Good intraocular 
anaesthesia was achieved with a mean pain score of 0.5. No intraoperative complications or systemic adverse effects 
were observed in both groups. All lists were completed within 4 hours, with a significant but expected difference in the 

Table 1 Baseline Systemic and Ocular Risk Factors of Cataract Surgery Cohorts in a NHS Eye Unit and Independent 
Sector Centre

Cohort Systemic Risk Factors

Diabetes Anxiety Tremor Positioning Difficulties Age >85 years

Independent sector 5 10 3 4 1

NHS 20 1 1 6 2

Cohort Ocular risk factors

Floppy iris High refractive error Dense cataract Small pupil Deep set eyes

Independent sector 3 3 3 2 3

NHS 2 2 5 4 0
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mean overall patient stay between consultant list and trainee (31 mins vs 49 mins; p < 0.001). Demographics and 
summary results are consolidated in Table 2.

Successful training was delivered with excellent results on length of patient stay, patient experience, and complication 
rates, all of which were comparable to results observed for a solo consultant high volume list. Overall, the study 
demonstrated an efficient and safe model for training ophthalmology trainees on high volume cataract surgeries.

Discussion
Overview of Training Model
We implemented the Royal College of Surgeons Edinburgh NOTSS module into the surgical training programme. The 
trainee was asked to complete the NOTSS e-learning course. This was further complemented by the trainer and trainee’s 
discussion around non-technical skills in different scenarios. This was documented as a part of the trainee’s continuous 
professional development.

Over the 8-week modular surgical training programme (Box 1), there was a gradual increase in the number of cases 
operated, depending on the complexity of case mix. Complexity of case mix increased as case experience increased, 
involving patients with small pupils, brunescent cataract, white cataract, posterior polar, high myope, shallow anterior 
chamber, phacodonesis, difficult position, or a combination of these. The surgical trainee assisted with use of different 
surgical materials, instruments, and devices. Over 3 months, the number of supervised trainee operated cases increased 
progressively. Total ICO-OSCAR competency score in performing cataract surgery, reflecting intraoperative technical 
skill, progressed steadily in conjunction with case experience.

Table 2 Comparative Evaluation of Surgical Throughput in Consultant and Trainee High Volume 
Cataract Lists: Baseline Demographics and Clinical Characteristics, Intraoperative Outcomes, 
and Patient Duration of Stay During Pathway

Consultant List Trainee List P-value

Patient features

Mean age 73.36 ± 9.17 72.44 ± 11.3 0.544

Systemic risk factor (n, %) 50 (22%) 5 (7%) 0.006

Ocular risk factor (n, %) 8 (3%) 3 (4%) 0.743

Mean cataract grade 1.75 ± 0.73 2.07 ± 0.75 0.002

Mean anterior chamber depth 3.17 ± 1.66 3.01 ± 0.56 0.219

Mean axial length 23.56 ± 2.02 23.23 ± 3.04 0.412

Outcome measure

Use of pupil expansion device 12 (5%) 5 (7%) 0.531

Mean pain score 0.40 ± 1.04 0.72 ± 1.56 0.123

Systemic complication 0 0 -

Ocular complication 0 0 -

Patient duration of stay

Mean duration of stay in anaesthetic room 20 ± 9 min 30 ± 14 min <0.001

Mean duration of stay in theatre 
(from entering theatre to leaving theatre)

11 ± 3 min 19 ± 10 min <0.001

Mean total duration of stay 
(from entering anaesthetic room to leaving theatre)

31 ± 10 min 49 ± 16 min <0.001
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Trainees had previous experience in hands-on cataract surgery and simulation, all trainees had less than the required 
surgical numbers for cataract surgery. Our projects included trainees of various levels, two ST3 Level, one ST4, and 
one ST6.

As the trainee progressed through each week, every step was repeated in each successive case so that there was 
a sequential learning pattern. This cyclical nature reinforced the Gibbs’ reflective cycle as each step was reflected upon 
(Figure 1).22

Box 1 Outline of Eight-Week Modular Cataract Surgical Training Schedule

Week 1: High volume list Setup—Trainee Observe

● Theatre list of 12 cases per 4-hour session; patients are usually seen preoperatively but “same day” surgery is also available.
● High volume cataract surgery layout includes a pre-assessment area (for blood pressure and heart rate checks, preoperative check by surgeon 

for consent, marking and selection of IOL), an anaesthetic room (anaesthetic drops and antiseptic eye drops), lens collection, a single theatre with 

two-scrub nursing teams, and a postoperative recovery area.

Week 1: Surgery ergonomics

● Implementation of non-technical skills for surgeons’ course, incorporating simulated scenarios in team briefings, such as what would a surgeon 
do if certain situations arise eg, phacovitrectomy machine failure, microscope malfunction, shortage of staff

Week 2: Scrub nurse

● Shadowed scrub nurse and then took on the role of scrub nurse.
● This included set up of phaco machine and instrument trolley, understanding of phacodynamics and trouble-shooting, and appreciating the role 

and value each member of staff brings to the team.

Week 3: Preoperative check

● Trainee carries out standard preoperative protocol including introduction to the patient, check identity, confirm consent, mark the eye, check 
preoperative refraction, check preoperative assessment, check biometry, discussion on suitable IOL options and obtaining the IOL.

● Training is also focused on patient communication skills, need to ensure efficiency and safety, and on how to detect red flags in biometry and the 

choice of biometric formulae based on axial length.
● Various situations are discussed with the trainee, such as previous laser refractive surgery, shorter eyes, longer eyes, and managing astigmatism.

Week 4: Draping

● An important first step for correct draping is to ensure good visualisation of the operating field and minimise infection risk.
● Training addresses approaches for dealing with difficult situations, such as deep-set eyes, claustrophobia concerns, and strong blink reflex.

Week 5: Corneal incision

● Trainee performs corneal incision on every patient in the high volume list, with cases then assessed by the Consultant Ophthalmic Surgeon.
● Placement of the phaco incision and symmetry of the incision (eg, the roof and floor of incision should be equal) were emphasised.

Week 6: Capsulorrhexis & hydrodissection

● Activity focuses on the achievement of consistently adequate capsulorrhexis, with increasing complexity amongst case mix, including different 

pupil sizes.
● Understanding the principle of amount of force used and angulation of hydro-dissection cannula to achieve 360 degree hydro-dissection.

Week 7: Phaco techniques

● Trainees will initiate their phacoemulsification training with the divide and conquer technique, progressing to acquire proficiency in additional 
techniques including horizontal chop, vertical chop, and a combination of these methods.

Week 8: Irrigation/aspiration and IOL insertion

● Cortex removal, using bimanual irrigation/aspiration and Simcoe cannula, followed by IOL insertion, learning how to load and insert different 

IOL options, including non-standard toric and 3-piece IOLs.
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Cataract Audit of Vision Outcomes
A surgical trainee undertook a total of 98 phaco cases over a period of 5 months. Of these, 58 patients were included in 
an audit of vision outcomes, with other patients excluded due to lack of postoperative vision/refractive outcomes, 
typically second eye patients involving telephone follow-up. Visual acuity was better than 6/12 in most patients (98%, 
55/58). All patients with vision worse than 6/12 had pre-existing ocular comorbidities, such as age-related macular 
degeneration. Most patients (94%) had spherical equivalent <1 dioptre from the refractive aim. There were no cases of 
intra-operative and post-operative complications.

Licensed doctors are expected to seek feedback from patients to help inform their future development. Patient 
feedback surveys involving a 10-item questionnaire following trainee-involved cataract surgery were collected over 
a period of 3 weeks and were conducted immediately after surgery in the recovery area. Of nineteen responses collected 
in total, 89% said that they did not feel significant pain during surgery and the majority agreed that they would be happy 
to be treated by the same doctor again, reflecting that the training model worked well.

Trainer Perspective
Providing effective training in high volume lists is dependent on securing surgical efficiency in a safe environment. 
A systematic training protocol is essential to minimise the risk of avoidable errors and patient harm. This builds on 

DESCRIPTION

What happened?

FEELINGS

What were you thinking 
and feeling?

EVALUATION

What was good and bad 
about the experience?

ANALYSIS

What sense can you 
make of a situa!on?

CONCLUSION

What else could you 
have done?

ACTION PLAN

If it arose again, what 
would you do?

Gibbs’ 
reflec"ve 

cycle

Figure 1 Schematic illustration of Gibbs’ reflective cycle. 
Notes: Adapted from Gibbs G. Learning by doing; a guide to teaching and learning methods. London: Further Education Unit, Oxford Polytechnic; 1988. Creative Commons.22
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a comprehensive training programme covering all aspects of cataract surgery: human factors training, phacodynamics, 
and instrument knowledge, and biometry. Intensive modular cataract training is provided to perfect each step, combined 
with exposure to a wide variety of case scenarios. Regular feedback and assessment form an integral part of surgical 
training and learning, underpinned by application of the ICO-OSCAR competency framework, video presentations, and 
small group discussions. Ongoing audit of outcomes, safety, and efficiency provides essential benchmarking of perfor-
mance and results.

Sufficient staffing, preoperative briefing, precise planning, and the ethos of surgery ergonomics play a pivotal role in the 
seamless completion of high-volume cataract lists without complications. Overall, good communication and a good skill mix 
amongst the multidisciplinary team assures a smooth-running process for all patients. Comparative evaluations confirm that 
regular high-volume lists are highly cost effective, reduce waiting times, and facilitate surgical teaching in a stepwise, modular 
manner.

Our findings demonstrated an efficient and safe model for training of ophthalmology trainees in high volume 
cataract surgeries, can be adopted in NHS eye units and independent sector centres. Study results, supported by 
clinical experience, show that use of a standardised intracameral combination of mydriatics and anaesthetic in high 
volume training lists induces rapid, intense, and stable mydriasis during cataract surgery with minimal systemic side 
effects. This has resulted in successful training being delivered with excellent results on patient length of stay, 
patient experience, and complication rates, all of which were comparable to those observed for a solo consultant 
high volume list.

The reported audits involved operative performance assessments that were rigorous and comparative but were 
nonetheless limited by single consultant surgeon oversight.

QM Model for Cataract Training
Our work to date inspired us to propose a model of teaching that encapsulates our research and incorporates 
integral aspects of training from the ICO-OSCAR framework and the new ophthalmic specialist training 
Curriculum 2024. Each of the trainees was trained using a pedagogical approach that involved reflection and 
experiential learning, specifically the Gibbs’ reflective cycle (Figure 1). This model uses cyclical reflection, which 
in turn provides a structural framework for learning experiences. It encourages the learner to critically analyse the 
learning experience and transform this into a valuable learning opportunity. The cyclical nature of this method of 
pedagogy was suitable for trainees in cataract surgery as the weekly surgical steps were repeated for every patient 
on the list for that week, performance was then critically analysed subsequently providing a platform for 
constructive feedback, enabling trainees to enhance their competencies and skills preparing for real-life situations 
when they operate independently.

Experiential learning supports performance improvement, learning, and development and we felt it was the ideal 
educational theory to align our surgical teaching framework with. This method of meaningful learning ensures that the 
learner takes an active role in understanding and applying the concepts that are being taught. It requires that the learner, in 
our case the trainee, utilises new knowledge and processes it in a cognitive manner which is both constructive and enduring.

Limitations
It would be helpful to carry out large-scale projects similar to ours so that meaningful statistical data can be extracted and 
analysed to improve the generalisability. We recognise that the projects were supervised by a single consultant, and so we 
recommend that future projects could encapsulate wider involvement to assess any discrepancies. Future projects could 
also include visual acuity outcomes, these were not included in our studies as we focused on teaching methodology.

Conclusion
With this in mind, we propose the QM Model for cataract training that captures all key elements necessary for 
trainee surgeons to be taught in a structured, modular manner where both the trainee and educator share respon-
sibilities in the learning experience (Figure 2). The model is based on the ICO principles and the RCOphth 
curriculum where the trainee is introduced to the modular training mentioned above. Every week, the trainee uses 
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Gibbs’ cycle of reflective learning to master the skill required. This is discussed with the educator and an action 
plan devised before the next set of skills are acquired. This positive reinforcement ensures that the concrete 
experience of learning and abstract conceptualisation provided meaningful value that was converted into active 
experimentation to further reinforce the learning experience. The authors propose that the QM Model for cataract 
training is suitable for utilisation in all surgical centres in the NHS and independent sector settings for both low 
volume and high volume surgical lists across all trainee grades.
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