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Purpose: Inadequacy of trained human resources is a critical challenge for eye-care delivery worldwide.
Recognizing this, the World Health Organization (WHO) and the International Agency for Prevention
of Blindness had identified the development of human resources as one of the focal areas in the global
initiative “Vision 2020: The Right to Sight.” The global action plan of the WHO also emphasized the need
for trained workforce for ensuring comprehensive eye-care services. We aimed to present the uptake
pattern of training programs offered at a high-volume training institute in India. Methods: We did a
retrospective analysis of data related to training programs conducted between 2000 and 2019. Trainees
included ophthalmologists, allied ophthalmic personnel, and eye-care management professionals from
all over the world. We analyzed the overall growth over the 20 years in the WHO regions. The uptake
patterns were also analyzed across four segments of 5-year-periods by the type of training. Results: Overall,
9091 trainees from 118 countries attended training in over 40 courses that included long- and short-term
clinical training for ophthalmologists (54.2%) and short-term training for eye-care managers (29.5%), allied
ophthalmic personnel (6.2%), and eye-care technicians (10.2%). The majority of the trainees (81.3%) came
from the Southeast Asian region, of which 87.4% were from India. Most (98.3%) of the trainees belonged to
developing countries. We found an overall average growth of 4.8% in the training uptake across the four
5-year segments over the 20 years. Conclusion: Comparatively better representation of trainees from the
developing countries is encouraging as the prevalence of blindness and visual impairment is higher in those
countries, warranting improved eye-care delivery. Given the strong influence of distance and associated
costs of accessing training, the development of similar institutes in other regions might help enhance the
global efforts to eliminate needless blindness.
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Globally, an estimated 2.2 billion people have a visual
impairment (VI) or blindness, of which at least one billion
have a VI that could have been avoided.!" Nearly 115 million
individuals are projected to be blind by 2050 worldwide.
The prevalence of distance vision impairment in low- and
middle-income countries (LMICs) is estimated to be four
times higher than that of high-income countries (HICs).
Moreover, the prevalence of bilateral blindness in LMICs of
western and eastern sub-Saharan Africa (5.1%) and South
Asia (4.0%) is reported to be eight times higher than in all
HICs (<0.5%).1>® Recognizing this urgent need to address the
increasing eye-care burden, the WHO and the International
Agency for the Prevention of Blindness (IAPB) together
launched a global initiative “Vision 2020: The Right to Sight”
in 1999 with the goal to eliminate avoidable blindness by
the year 2020."! This initiative identified human resource
development as one of the three pillars to achieve its goal.
The global action plan of WHO (2014-2019) also emphasized

the need for trained workforce for ensuring comprehensive
eye-care services.!

The critical challenges related to eye care worldwide
include inadequately trained human resources, an
inappropriate mix of cadres, inequitable distribution, and
low productivity.l! There is a significant gap in the need,
availability, and distribution of trained eye health workforce
in developing countries.” A well-trained multi-disciplinary
team comprising ophthalmologists, ophthalmic assistants,
managers, outreach workers, and instrument technicians
forms the backbone for providing high-volume, high-quality
eye care.['"11]

The existing health systems, in general, are struggling to
maintain the standards of professional education to produce
well-trained graduates due to its complexity and high cost.
The curricula in many instances would be outdated and fail
to develop practical competencies, leading to poor training
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outcomes.!? The situation is not different in eye care. In spite
of an emphasis on standardization of ophthalmology residency
programs,! there are wide variations in the actual training as
this depends greatly on the volume of patient care at the training
institutes." This, in turn, impacts the training outcomes!"
and hence demands refresher training programs that provide
adequate hands-on experience, to supplement academics.
To address this challenge, WHO's action plan for eye-care
human resources recommends focusing on well-structured,
need-based, and hands-on training programs.!®

Recognizing this, a leading network of eye hospitals in India
has developed an extensive set of training programs over the
past 40 years, for supplementary skill development of eye-care
professionals. The aim of this study was to evaluate the uptake
pattern of long- and short-term structured training programs
offered at this institute across two decades (2000-2019).

Methods

We performed a retrospective analysis of data between the
years 2000 and 2019 extracted from the institute’s training
database. The study protocol was approved by the ethical
committee of the institute.

This institute, through its eye hospital network,'® spread
across the states of Tamil Nadu and Pondicherry along with
its management training institute,"”! offers around 40 courses
including long- and short-term, clinical and non-clinical
courses!'® for eye-care personnel. These structured courses are
supplemented by custom-designed courses, recognizing that
the competence needs on the ground would be quite varied.
These refresher training programs are well structured and
application-oriented for ophthalmologists, allied ophthalmic
personnel (AOP), and other supporting cadres.

Design and delivery of the training programs

The structure of various training programs is described in
Table 1. All courses offered at the institute place a greater
emphasis on the practical application of knowledge and skills.
The clinical courses are designed with a combination of didactic
lectures, hands-on, as well as observational training to prepare
the trainees for effective diagnosis and management of clinical
conditions. The long-term fellowships for ophthalmologists
provide advanced training in ophthalmic subspecialties with
varying durations from 12 to 24 months. The short-term
clinical courses for practicing ophthalmologists are 2 weeks to
6 months long and provide specialized training. The duration
of the short-term courses designed to upgrade the clinical
and technical competency of the AOP ranges from 1 week to
6 months.

The eye-care management training programs are
designed to provide the managerial staff in eye hospitals and
non-governmental organizations (NGOs) with an overview of
the management principles in eye-care delivery and exposure
to the operational challenges in eye hospitals or eye-care
programs. The curricula for the management courses were
designed through a formal workshop with participation
from international eye-care NGOs, academic experts, and
experienced practitioners.

Selection of trainees for all courses is carried out through
structured scrutiny of applications based on set eligibility

criteria. Considering the participation of trainees from
across the world, English is the medium of instruction for
all programs. There is a standard fee structure, and the fee is
set to be very nominal to maximize participation, especially
from the LMICs. Participants are given a formal certificate
upon successful completion of the training. To ensure an
enabling environment for effective learning, the necessary
facilities including well-equipped classrooms, wet lab
facilities for surgical training, library, internet connectivity,
accommodation, and food services are provided within the
campus.

For participants of clinical courses, the lectures, practical
training sessions, and case presentations are documented
in a logbook that gets reviewed periodically by the training
supervisors.

Various knowledge and skill assessment formats are used
to evaluate the learning outcomes of the AOP attending the
clinical and technical courses. In the management courses, the
trainees are encouraged to develop strategies and actionable
plans to be implemented at their respective institutions.
For operational-level courses, the reporting authorities of
the trainees are engaged throughout the training period so
that each trainee gets the necessary support to implement
their action plans following the training. There is a formal
mechanism to capture the trainees” feedback with respect to
the learning, design, and delivery of the programs.

Data collection and management

We extracted deidentified data from the training management
database—"Aurovikas,” related to the trainees enrolled
in various calendared and structured training programs
conducted at the institute between 2000 and 2019. We analyzed
the overall growth over the 20 years in the WHO regions. For
the purpose of further analysis, the entire study period was
categorized into four segments of 5-year duration: 1 (2000—
2004), 2 (2005-2009), 3 (2010-2014), and 4 (2015-2019). The
uptake patterns and growth were analyzed in each five-year
period by the type of training.

Additionally, the uptake patterns were compared between
training programs for “cataract” and “subspecialities.” The
training programs were broadly categorized into five groups:
1: long-term fellowships for ophthalmologists, 2: short-term
clinical courses for ophthalmologists, 3: short-term courses
for AOP, 4: short-term technical skill training, and 5: eye-care
management training. The association of the trainees’” home
location with training uptake was compared across three
geographic categories—India, the rest of the Southeast Asian
regions, and other countries. A two-sample proportion test was
used to compare the percentage of trainees attending cataract
and other subspecialty courses. P values <0.05 were considered
statistically significant. The statistical analyses were performed
using STATA ver. 14 (Texas, USA) software.

Results

Between 2000 and 2019, a total of 9,091 eye-care professionals
from 118 countries underwent various courses, and 61.7% (5,608)
were male participants. The distribution of trainees across the
five categories of courses was as follows: long-term fellowships
for ophthalmologists: 1,243 (13.7%), short-term clinical courses
for ophthalmologists: 3,683 (40.5%), short-term courses for
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Table 1: Structure of the long and short-term certificate training program at AECS

Category Objective and Target participants Duration

For Ophthalmologists
Long-term clinical Advance training to ophthalmologists to enhance their clinical skills in general Ranges from 12 to
fellowships ophthalmology or subspecialties 24 months
Short-term clinical Specialized training for practicing ophthalmologists to improve their surgical or clinical Ranges from
courses skills in cataract or subspecialties 2 weeks to 6 months

For supporting personnel

Short-term allied
ophthalmic courses

Refresher training to practicing AOP to improve their clinical skills and to get oriented
in preferred practices in specific areas such as refraction, operation theater assistance,

Ranges from
3 weeks to 6 months

pediatric ophthalmology, patient counseling, ocular prosthetics, and orthoptics

Technical skill training

Eye-care management
training
ophthalmic training programs

Need-based training in technical areas such as ophthalmic instruments maintenance,
optical dispensing, eye bank management, and vision center management.
Management training for heads of eye hospitals, program managers, hospital
administrators, project managers, and community workers and for setting up allied

Ranges from 1 week
to 3 months

Ranges from 5 days
to 1 month

AOP: 556 (6.1%), short-term technical skill training: 930 (10.2%),
and eye-care management training: 2,679 (29.5%).

Geographic distribution of trainees

Among the 6 WHO regions, we found that the South East
Asia Region (SEAR) had the most representation (81.3%). The
proportion of trainees from Africa, Western Pacific, Europe,
Eastern Mediterranean, and American regions were 8.3%, 5.5%,
1.8%, 1.7%, and 1.4%, respectively [Fig. 1]. Within the SEAR,
most trainees (87.4%) belonged to India and the rest came from
Bangladesh (6.1%), Nepal (3.9%), and other countries (2.6%).
Overall, most (98.3%) of the trainees were from the LMICs.

Growth in the uptake of training programs

We found an average growth rate of 4.8% in the uptake of
the training programs across the four 5-year segments over
the 20 years. There was a steady growth from 7.4% to 47.5%
between the first and the fourth 5-year periods in the uptake of
long-term fellowships for ophthalmologists [Fig. 2]. The growth
trend for the short-term clinical courses for ophthalmologists
was high (35.79%) between the first and second 5-year periods
and steadily went down to 21.3% by 2019. Enrollment in the
‘short-term allied ophthalmic courses” grew constantly from
12.5% to 33.3% between the first and third 5- year periods and
saw a slight fall to 30.8% during 2015-2019. The uptake trend
for technical skill training increased up to 31.7% during the
second 5-year period and steadily went down to 28.1% toward
the end of the study period. The eye-care management training
had a fluctuating uptake pattern across the 5-year periods, and
the growth ranged from 18.5% to 33.4% over the two decades.

Whereas the uptake pattern of cataract-related training
programs showed a downward trend across the 5-year
periods, the subspecialty courses showed an upward
trend [Table 2]. Cataract training that predominantly included
short-term training on surgical techniques (ECCE, SICS,
and phacoemulsification) was attended by over 91.25% of
the trainees. The average growth in the uptake of overall
subspecialty training across the four 5-year segments was 8.2%.
In the first 5-year period (2000-2004), the proportions of cataract
and subspecialty trainees were 60% and 40%, respectively, and
these proportions were reversed to 30% and 70%, respectively,
in the fourth 5-year period. Among the long-term subspecialty
fellowships, retina-vitreous, cornea, and glaucoma fellowships
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Figure 1: Distribution of trainees across the WHO regions

were attended by more participants compared to the others.
Among the short-term subspecialty courses, the lasers in diabetic
retinopathy and clinical observership in glaucoma had higher
participation. However, the upward growth trend in overall
subspecialty training was consistent for every specialty. The
difference between the proportions of training in cataract and
subspecialty training was found to be statistically significant, in
both overall and within each 5-year period (P <0.001).

Table 3 describes the association of trainees” home location
and gender with the uptake of training. Overall, 71% of the
trainees were from India, 10% from other SEAR countries,
and 19% from other countries. Although the proportions
varied across countries, Indians significantly dominated
in all categories. For the long-term clinical fellowships
and short-term clinical courses, the proportions of Indian
participants were 95% and 75%, respectively. For the other
three categories, the proportion of Indians was around 60%. The
proportion of participants from the rest of SEAR was around
17% for the short-term allied ophthalmic courses, technical skill
training, and eye-care management training. The proportions of
participants for the above three programs from other countries,
were 23%, 25%, and 22%, respectively.

More men (61.7%) compared to women attended the training
programs, overall. There was a statistically significant male
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Table 2: Comparison of uptake patterns of trainees in cataract and subspecialty training programs over 2 decades (2000-
2019)

Name of the Course Years Total
2000-2004 2005-2009 2010-2014 2015-2019 n (%)
n (%) n (%) n (%) n (%)
Cataract—overall 466 (100) 851 (100) 527 (100) 405 (100) 2249 (100)
Cataract: long-term fellowship
Anterior segment/Intraocular Lens Microsurgery 38 (8.15) 47 (5.52) 54 (10.24) 58 (14.32) 197 (8.75)
Cataract: short-term courses 428 (91.85) 804 (94.48) 473 (89.76) 347 (85.68) 2052 (91.25)
ECCE 387 (83.04) 244 (28.67) 84 (15.9) 4 (0.98) 719 (31.96)
SICS 41 (8.79) 312 (6.6) 170 (32.2) 157 (38.7) 680 (30.23)
Phacoemulsification 0 248 (29.14) 219 (41.5) 186 (45.9) 653 (29.03)
Subspecialty—overall 308 690 711 970 2679
Subspecialty: Long-term Fellowships 54 (100) 176 (100) 284 (100) 532 (100) 1046 (100)
Comprehensive Ophthalmology 2 (3.70)- 26 (14.77) 21 (7.39) 112 (22.93) 171 (14.35)
Glaucoma 6 (11.11) 30 (17.05) 61 (21.48) 79 (14.85) 176 (16.83)
Retina—Vitreous 19 (35.18) 44 (25.00) 68 (23.94) 104 (19.55) 235 (22.47)
Neuro-ophthalmology - - 1(0.35) - 1(0.10)
Cornea 11 (20.37) 27 (15.34) 63 (22.18) 114(21.43) 215 (20.55)
Orbit and Oculoplasty 4 (7.41) 16 (9.09) 22 (7.75) 38 (7.14) 80 (7.65)
Pediatric Ophthalmology and Strabismus 12 (22.22) 31 (17.61) 46 (16.20) 72 (13.53) 161 (15.39)
Uvea - 2(1.14) 2(0.70) 3 (0.56) 7 (0.67)
Subspecialty: Short-term Courses: 254 (100) 514 (100) 427 (100) 438 (100) 1633 (100)
Pediatric Ophthalmology 7 (2.76) 4 (0.78) - - 11 (0.67)
Cornea - 3(0.58) 2(0.47) 1(0.283) 6 (0.37)
Glaucoma 51 (20.08)- 220 (42.80) 151 (35.36) 131 (0.23) 553 (33.86)
Orbit and Oculoplasty 1(0.39) 3 (0.58) 10 (2.34) 7 (1.60) 21 (1.29)
Retina—Vitreous - 1(0.19) 1(0.23) 1(0.23) 3(0.18)
Neuro-Ophthalmology - 2(0.39) 5(1.17) 14 (3.20) 21 (1.29)
Lasers in Diabetic Retinopathy 189 (74.41) 245 (47.67) 186 (43.56) 215 (49.09) 835 (51.13)
Low vision 3(1.18) 28 (5.45) 1(0.23) 1(0.23) 33 (2.02)
Vitrectomy (Virtual) - - 38 (8.90) 8(1.83) 46 (2.82)
Pediatric Ocular Anesthesia 3(1.18) 8 (1.56) 6 (1.41) 3 (0.68) 20 (1.22)
Retinopathy of Prematurity and Pediatric Retinal Disorders - - 27 (6.32) 57 (13.01) 84 (5.14)

Table 3: Association of trainees’ location and gender with the update of training programs over two decades (2000 - 2019)

Parameters Course category Total n (%)
Long-term Short-term Short-term allied Technical Eye care
clinical clinical ophthalmic skill training management
Fellowships n (%) courses n (%) courses n (%) n (%) training; n (%)
Duration of the 12 months - 2 weeks - 3 weeks - 1 week - 1 week -
training 2 years 6 months 6 months 3 months 1 year
Location:
India 1,184 (95.25) 2,780 (75.48) 1,603 (59.84) 321 (57.7) 572 (61.5) 6,460 (71.1)
SEAR (except India) 18 (1.45) 208 (5.65) 456 (17.02) 97 (17.44) 155 (16.6) 934 (10.3)
Other countries 41 (3.30) 695 (18.87) 620 (23.14) 138 (24.82) 203 (21.8) 1,697 (18.7)
Gender:
Male 675 (54.30) 2,100 (57.02) 1,840 (68.68) 293 (52.69) 700 (75.3) 5608 (61.7)
Female 568 (45.70) 1,583 (42.98) 839 (31.32) 263 (47.30) 230 (24.7) 3483 (38.3)
P=0.003 P<0.001 P<0.001 P=0.20 P<0.001 P<0.001
dominance (P < 0.01) in all the course categories except in the for men (52.6%) and women (47.3%). Eye-care management training

technical skill training for which the proportions were comparable was the category that had the highest male dominance of 75.3%.
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Figure 2: Growth in the number of trainees by course category from
2000-2019 across a 5-year period

Discussion

A significant gap in the availability and distribution of trained
manpower has already been established in all regions of the
world.”?l Need-based, well-structured training programs
have been proposed as a solution to address this challenge by
the WHO and VISION 2020: The Right to Sight initiative.®
In spite of considerable progress in the availability of trained
ophthalmic human resources in all WHO regions, there still
is a need for more to meet future challenges, especially in
developing countries.["”!

The high number of participants, from 118 countries,
attending various training programs in the study setting reflects
the high demand for regular, structured capacity building of
eye-care personnel across regions. Over 80% of the trainees
coming from SEARs and close to 90% of them from India
denotes the influence of geographical proximity to a training
institute on the uptake of its programs. Visa formalities and
other travel requirements that vary across countries over time
and the increasing cost of travel could have been a barrier to
the uptake of the courses by international participants.

Overall upward growth in the training uptake could be
an indication of the increase in demand for additional skill
development among eye-care personnel, globally. A greater
emphasis on practical application and the quality of the
training might also have enhanced participation over the years.
However, a downward trend in participation was observed in
three categories —short-term clinical courses, short-term allied
ophthalmic courses, and technical skill training. The decline
in short-term clinical courses is mainly due to the decreasing
participation in cataract surgical training over the years.
Unlike doctors who mostly organize funding to support their
training themselves, the AOP and technicians would depend
on their respective institutions for funding support for refresher
training. In most settings, it might not be feasible to have these
cadres of the personnel go away for training for 1-2 months.
These could be the reasons for the decline in the number of
trainees from these cadres.

We found a downward trend in the uptake of cataract
surgery training and an upward trend in subspecialty

fellowships across the study period. This could be an
indication that institutions in most countries have started
their own cataract surgery training programs’ as cataract is
the predominant cause of blindness worldwide.!"”?' Hands-on
training for cataract surgery has increasingly been included in
the ophthalmology residency programs in many countries, !
thereby minimizing the necessity for additional training.

The upward trend in the uptake of subspecialty fellowship
training indicates that eye-care institutions are focusing more
on building subspecialty services in recent years.? Great
efforts have been made over the past decade to strengthen
the capacity of the eye-care training centers in Africa through
various programs.!'”) The “VISION 2020 Links program”
established in 2004 was a similar initiative that focused on
improving the capacity of the training institutes in developing
countries, mainly in Africa.” Several eye hospitals in
developing countries are linked to a training institute in the
United Kingdom to facilitate knowledge and skill transfer for
a particular period. Similarly, the Queen Elizabeth Diamond
Jubilee Trust through the commonwealth eye health consortium
sponsored around 140 ophthalmologists and other eye-care
personnel from sub-Saharan Africa to undertake clinical
fellowships at centers of excellence, predominantly in Asia
including 42 trainees in the study setting.”! These initiatives
have enabled a large number of eye-care personnel to build
their competence within a short period. More such initiatives
are necessary to achieve the required skill enhancement in the
developing world.

It will be challenging for smaller countries with very few
ophthalmologists and eye-care professionals to offer such
training, especially in subspecialty areas. Therefore, there
is a need for more regional institutes similar to the study
setting to offer skill development training to personnel from
countries with inadequate training capabilities. Improvised
teaching methods and the use of appropriate technology such
as online education platforms can further enhance the reach
of the training.

We found the trainees” home location and gender to be
associated with the uptake pattern of the training programs.
The long-term clinical fellowships were taken predominantly
by the Indian participants, whereas comparatively more foreign
participants were found to have taken the short-term clinical
training programs. This trend, in fact, is also a reflection of the
organizational policy that admits only domestic candidates to
long-term clinical training, considering multiple factors. Firstly,
ithas been found impractical for foreign candidates to be away
from their clinical practice for long durations of 18 to 24 months.
Secondly, the long-term trainees will have to be involved in
regular clinical activities requiring close interaction with the
patients and attendants. These challenges are minimized to
some extent in short-term training, and this could have led to
a higher uptake of short-term programs by foreign trainees.

The overall male dominance among the trainees could
possibly be a reflection of the higher proportion of men in the
eye-care workforce in general. Studies have reported varying
reasons for the lower proportion of women in the eye-care
workforce.” ! The fact that women find it difficult to travel
long distances and stay away from home due to challenges
such as family commitments®® might also be a reason for lower
uptake by women. Comparatively higher gender disparity
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among the participants of eye-care management training might
be due to the general trend of more men than women taking
up leadership and managerial roles in eye-care institutions.

Even though academic programs intended to train
ophthalmologists and optometrists are available in almost all
regions,™ lack of structured curricula and appropriate training
infrastructure tend to undermine the quality and productivity
of these programs.'? Our study findings suggest that the
uptake of training programs can be maximized when offered
locally. Therefore, setting up localized training institutes that
can offer structured training programs is essential to ensure
continuous professional development of eye-care human
resources, especially in LMICs.B! Recognizing this ardent
need, the study institute, in collaboration with Seva Foundation
USA has initiated “Eyexcel”, a training program to support
organizations in setting up training programs.©? This program
has trained over 100 teams from across the world over the past
14 years.

The strength of our study includes a large data set covering
a variety of training programs conducted over two decades.
The participants came from all 6 WHO regions and represented
a wide range of cadres. Because our study was based on
retrospective data available in the training database, the scope
of our analysis was restricted. There is a scope for conducting
a prospective study by which this limitation can be addressed.

Conclusion

A good representation of participants from developing
countries in the training programs is encouraging as it
corresponds to the higher eye-care needs in those counties.
The higher growth in clinical subspecialty training could be an
indication of a welcome trend toward comprehensive eye care.
Given the strong influence of distance in accessing training, the
development of institutes similar to the study setting in other
regions would, hopefully, enhance global efforts to eliminate
needless blindness. It is also important that governments and
NGOs become proactive in promoting and supporting such
skill development training programs and thereby enhance the
quantum and quality of eye care.
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