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Abstract

This study aimed at understanding the perception and perspectives of rheumatology trainees about specialist training in
India. Rheumatology trainees (Doctorate of Medicine, Diplomate of National Board) in Indian universities (2010 onwards)
were contacted to complete a validated e-survey consisting of 41 questions to evaluate the current rheumatology training in
India. Of 53 respondents (M:F 3.4:1, mean age 37 years + 12.7), 81.1% trained at government hospitals, and 15.1% trained
at private hospitals. During training period, 37.5% respondents were exposed to 67 h of didactics/week. They treated
nearly 175 patients (175 +35.4) per week and reported a reasonable level of independence in management of patients with
common rheumatic diseases (RDs) during their training (7.5 +0.7 SD). However, nearly one-third of the trainees were not
exposed to basic immunology and laboratory techniques. Similarly, placement in the radiology department was not a part of
the curriculum for nearly half of the trainees, 80% were not confident to manage paediatric RDs and soft tissue rheumatism.
Almost 60% did not feel comfortable in addressing ancillary care including patient counselling as they had not received
formal training. Among the participants, 59% were not satisfied by the current system of assessment, 86.8% suggested for
multiple time point-based assessment systems and 45.3% preferred objective and subjective assessment in final examina-
tions. Rheumatology training in India offers notable exposure to patients and independence in managing cases. However,
there is an unmet need for improvement in training in the field of laboratory, radiology and ancillary care, and to overhaul
assessment system by including objective evaluation.
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Introduction

Rheumatic disorders are common in the general popula-
tion. Despite a global burden of rheumatic diseases (RDs),
rheumatology in India is still in infancy. With an estimated
population of 1.2 billion, of which up to 24% may suffer
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previously, there is little investigation into the quality and
structure of rheumatology training as a specialist in India.
Understanding the current status of the structure of rheuma-
tology training in India will help us gather the lacunae and
provide a direction for improvement needed at the grassroots
level for better training. Improved training may be the first
step in creating a generation of rheumatologists who would
further train students in the future.

The structure of rheumatology training in India entails
successful completion of a postgraduate degree: doctor
of medicine (MD) or Diploma of National Board (DNB)
examination in general medicine or paediatrics as a criterion
before enrolling in super-specialization degree for rheuma-
tology, better known as Doctorate of Medicine (DM) [3]. On
a broader perspective, rheumatology training is a culmina-
tion of a deeper understanding of clinical subjects such as
medicine, basic sciences such as anatomy and physiology
and the pathological and immunological basis of the dis-
eases and laboratory sciences. In Asia Pacific League of
Associations for Rheumatology (APLAR) countries, where
physicians practice in a resource constraint setting with high
patient demand, the physicians must learn and adapt clini-
cal skills to manage a massive workload which consist of
patient-related activity, teaching and administrative work.
However, many challenges are faced, such as limited access
to ancillary healthcare support staff such as nurse special-
ists, counsellors, physiotherapists, occupational therapists
and nutritionists. Besides this, the trainees need to be aware
of research methodologies and publication ethics in order to
conduct relevant research work. Another important yet over-
looked aspect of rheumatology training is research, which
is essential in order to keep up to date with rheumatology
advancements and effectively treat patients.

In India, Rheumatology training is still an emerging spe-
ciality with very few sub-specialities across the country. A
review suggests that a cost-restrained environment requires
cost-effective solutions in the healthcare practice to improve
patient care [4]. They also recommended to update exist-
ing Indian guidelines and develop new guidelines for the
management of rheumatic diseases in India using up-to-date
methodology. On the other hand, with the novel COVID-
19 pandemic exacerbating trainings by a magnitude, these
solutions have been disrupted. As training programs, clini-
cal directors and educators implement new teaching strate-
gies to conform to the social distancing rules, telemedicine
integrated training was the ultimate hope for the future [5].
Technology has become the international remedy to the halt
in all education systems during the pandemic and may also
be a solution to all the previous impediments that existed
before the pandemic.

In this study we aimed to understand the deficiencies in
the current rheumatology education in India. We conducted
an email survey among the trainees to understand their
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perceptions and perspectives on rheumatology training and
changes required to improve it.

Methods

Rheumatology trainees (DM, DNB) who were enrolled in
rheumatology training programme in the Indian universities
from 2010 onwards were contacted over email to complete a
validated e-survey designed on an online cloud-based web-
site (Survey Monkey®.com). A total of 225 questionnaires
were distributed and 53 of them responded with a completed
survey. The intent was to cover various aspects of rheumatol-
ogy training in India and identify the changes that need to be
introduced to improve their training.

Survey design

The cover letter included an introduction to the team con-
ducting the survey, intent of the survey, consent for partici-
pation and publication and data anonymization process. It
was circulated on 24 February 2020, and multiple periodic
reminders were sent over 5 months. Finally, the surveyed
group was sent one additional reminder on WhatsApp portal
to complete the survey. The survey responses were allowed
until 22 July 2020.

Survey tool

The anonymized e-survey consisted of 41 questions. The
majority were multiple-choice questions with varying num-
ber of options and ten questions were matrix-based involving
a score-based opinion. Open-ended choices were provided
where deemed necessary. The questionnaire was designed
to assess respondent characteristics (6 questions), the struc-
ture of rheumatology training (11 questions), skill relevance
in outcome-based measurement (6 questions), research
involvement (9 questions), the role of institutes (2 ques-
tions), student’s perspective of methods of assessment cur-
rently employed in rheumatology training (3 questions), the
role of continued medical education (CME) (3 questions).
All questions required a mandatory close-ended response,
except opinion-based questions to improve rheumatology
training in India.

An independent rheumatology panel comprising three
rheumatology consultants and two fellows-in-training
reviewed the questions to check and confirm the content
validity of the survey [6]. The first draft of the survey was
prepared following consultation with the team. The ques-
tionnaire was scrutinised for grammatical errors, lacking
clarity of idea, relevance and suitability of possible answers
and content validity. The questionnaire was then piloted (for
completion of the survey) with three rheumatology fellows
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(who were not included in the survey development) on two
occasions 4 days apart to assess the test-retest validity [7].

Sampling strategy

The questionnaire was circulated among rheumatology train-
ees in India via email and were informed of its purpose to
be published in a peer-reviewed journal. Informed consent
was obtained, and no incentives were offered for completing
the survey.

Data handling and confidentiality

Data collection was partly anonymous, except the internet
protocol (IP) addresses and email lists remaining with the
first and corresponding author. Other authors had access
to the synthesized data in tables without linked identifiers.
Exemption from review had been obtained from the Institu-
tional Ethics Committee (2018-62-IP-EXP) of SGPGIMS,
Lucknow, since this was a survey of educational practices,
as per local guidelines. It was dated on 20-Apr-2018.

Statistical analysis

We used descriptive statistics and figures designed using
SurveyMonkey. We presented data using median (SD/IQR),
percentage and standard deviation. We used a numerical
scale 010 to indicate the strength of participants’ opinion
of the participants based on scale guide (0-1: Strongly nega-
tive, 2—4: Borderline, 5-7: Positive, 8—10: Strong positive).

Results
Respondent characteristics

Out of the 53 respondents, (M:F ratio- 3.4:1, 37 years + 12.7)
47 (98.1%) had completed post-graduation in Medicine.
Fifty-eight per cent of the individuals were early-career phy-
sicians, within 2 years or less since completion of rheuma-
tology training. Most of the respondents (81.1%) had com-
pleted their training from government hospitals, all being
in India. Around 40% were academics, and 28.3% were
involved in both academics and private practice. Forty-three
per cent were engaged in academic activities at least 10 h
per week. (Table 1).

Structure of rheumatology training

During the training period, almost one-third of the respond-
ents (37.5%) were exposed to 6—7hourss of didactics on an
average weekly, while 26.7% of the participants received
8-10 h of bedside/ward round discussion per week. The
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Table 1 Respondent Characteristics
Number of respondents 53
Median age (IQR) 37
Gender
Male 41 (77.4%)
Female 12 (22.6%)
Qualification
Post-graduation in Medicine
MD 47 (88.7%)
DNB 5(9.4%)
Post-graduation in Paediatrics
MD 1(1.9%)
DNB 0
Years of practice since completion of rheumatology

training
2 and less 31 (58.5%)
3t05 17 (32.1%)
6 and more 5(9.4%)
Training institute
Government hospital 43 (81.1%)
Private hospital 8 (15.1%)
Other 2 (3.8%)
Countries of training
India 53 (100%)
UK 2 (3.8%)
Time dedicated to academics after compleing training
(in hours/week)

Less than 10 23 (43.4%)
10 to 30 19 (35.9%)
31 to 60 9 (16.9%)
More than 61 2 (3.8%)
Job profile
Academics 23 (43.4%)
Private practice 12 (22.6%)
Both 15 (28.3%)
Trainees 3 (5.6%)

classroom teaching consisted largely of journal clubs
(100%), case presentations (94.3%), guidelines review
(86.8%), outcome measures in RDs (86.8%) and basic
Immunology (83%). Multidisciplinary team meets (MDT),
allergies, applied immunology and clinical audits to improve
patient care were neglected aspects of classroom teaching
(Fig. 1A).

A two-thirds of the participants reported that applied
immunology, radiology, pathology and other speciality
MDT meet, audits of patient care, literature scans, clinico-
pathologic conference and outcome measures in RDs (5-10)
benefitted them for delivering patient care. (Fig. 1A, B).

Training in laboratory techniques was low across
centres, with nearly one-third not been exposed to basic
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Fig. 1 A What all was the classroom teaching composed of? B What is your perceived level of benefit towards delivering patient care from each
of these? C On a scale of 0-10, how confident do you feel in delivering patient care in each of these diseases?

immunology techniques. Similarly, radiology post-
ings were not a part of the curriculum for nearly half,
consisting of observing scans with radiologist (46.2%),
workup (49.1%) and regular musculo-skeletal USG post-
ing (60.4%). One-third (35.8%) were not exposed to the
management of paediatric rheumatology diseases during
the course.

Skill base relevant to procedures and outcome
measure- based assessment

The participants reported achieving a reasonable level of
independence in management of patients with RD dur-
ing their training (7.5 +£0.7). They treated, on an average,
175 patients (175 +35.35) per week during their training.
Majority of respondents (> 60%) felt very confident in
delivering patient care in rheumatoid arthritis, spondy-
loarthropathy, systemic lupus erythematosus, myositis,
scleroderma, vasculitis and antiphospholipid syndrome.
Notably, more than 80% of participants were not confi-
dent enough to manage paediatric patients with RD and
soft tissue rheumatism (Fig. 1C).
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Procedural skills

Trainees in general were satisfied with their training in pro-
cedural skills. A majority (70%) of trainees administered
over 100 intra-articular injections on an average during their
training. Most felt reasonably confident (10) with respect to
intra-articular injections (Fig. 2B).

However, almost one-third had never carried out a skin
biopsy and 1 in 5 individuals had not conducted a sono-
graphically guided procedure. Almost half of the respond-
ents confirmed not undertaking a nerve biopsy (54%), a
muscle biopsy (45%) or a kidney biopsy (49%).

Outcome measures in RD

Nearly one-third were not accustomed to recording outcome
measures in RDs (35.85%) during training.

Ancillary care
Notably, almost 60% of practitioners did not feel comfort-

able in addressing cardiovascular risk assessment, mental
health issues, bone health, physiotherapy, rehabilitation,
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Fig.2 A How often did/do address these co-morbidities and issues by
yourself in a patient with rheumatic disease because allied services
were/are not available? B How many procedures (on an average) did

vaccination and patient counselling as they had not received
formal training (Supplementary Table, Fig. 2A).

Almost one-third of the participants did not deem them-
selves fit to manage social, cultural issues and gender-spe-
cific issues in a patient with RD. 43% of trainees picked the
scale of 5—7 for the frequency of facing social and cultural
issues in a patient. Despite feeling incompetent to handle
these issues, they had to address these in the clinic as allied
service personnel such as nurses, physiotherapists and coun-
sellors were not available (Supplementary Table).

Research skill development

As part of their rheumatology training thesis, most of the
respondents (75.5%) conducted a clinical cohort or case
control studies. However, clinical trials (26%), lab-based
study (32%) and retrospective record review-based studies
(26%) were less commonly preferred during training. More
than 60% of the participants had not written at least 1-2
case reports or original articles during training. Moreover,
half of them had not written a review article, and a majority
(94%) had never conducted a meta-analysis. Notably, most
respondents felt that thesis-related research work positively
impacted (5.5 +2.1) their perspective towards patient care
(Table 2).

However, familiarity with publication ethics was low, and
64.1% had not attended a structured course; 67.9% were not
confident based on self-reading; a large majority being nei-
ther (45.3%) familiar nor confident.

Similarly, familiarity with statistical methods of research
was dismal, with nearly two-thirds having not attended a
structured course, and four in five (79.2%) being unconfident
based on self-reading. A majority (52.8%) were familiar but
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you do during training? C Was the rheumatology training received by
you during under graduation/post-graduation adequate?

not confident. Most of the respondents felt the need for epi-
demiology (54%) and statistics (71%) to be included in the
training curriculum.

Notably, the participants found the time allotted to them
exclusively for research adequate (6 +5.6). The respond-
ents unanimously agreed (10 +0) that inclusion of research
should be compulsory in rheumatology training curriculum.
Proposals to further boost research initiatives during the
training included exclusive time apart from regular clini-
cal and academic duties (79.25%), dedicated funds (60.3%),
support staff (56.6%), having better academic opportunities
for a career (39.6%) and availability of relevant topics for
research (35.8%, Table 3).

Collaborative teaching and exchange programmes

Nearly one-third respondents perceived that rotation at
another institution for rheumatology training would defi-
nitely improve the skill-base towards better patient care.

Rheumatology training in undergraduate
and postgraduate curricula

A significant proportion of the respondents (43.4%) found
rheumatology training inadequate at both undergraduate
(MBBS) and postgraduate (MD) level. (Fig. 2C, Table 3).

Student assessment
A majority (59%) were not satisfied with the current sys-
tem of assessment. The suggested changes included multi-

ple time point-based assessment systems (monthly or fort-
nightly) (86.8%), inclusion of procedural skills in the exam

@ Springer
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Table 2 Training program

Average classroom teaching hour/week

curriculum
1-2 6 (11.32%)
3-5 9 (16.98%)
6-7 20 (37.74%)
8-10 15 (28.30%)
11-15 3 (5.66%)
>16 0
Average bedside teaching hours/week
1-2 5(9.43%)
3-5 5(9.43%)
6-7 14 (26.42%)
8-10 14 (26.42%)
11-15 9 (16.98%)
>16 6 (11.32%)
Were you enrolled in structured laboratory training curriculum?
Yes, online course 4(7.5%)
Yes, workshop 28(52.8%)
Laboratory posting in own department 35(66%)
Laboratory posting in another department 20(37.7%)
Observed procedures with someone 15(28.3)
None of the above 1(1.8%)
Other (please specify) 1(1.8%)
Were you enrolled in a structured radiology curriculum?
Yes, online course 15 (28.3%)
Yes, workshop 27 (50.9%)
Yes, regular ultrasound posting 21 (39.6%)
Yes, observed scans with radiologists 28 (52.8%)
None of the above 5(9.4%)
Other (please specity) 1(1.9%)
Were you enrolled in structured paediatric rheumatology curriculum?
Yes, Online course 5(9.4%)
Yes, Workshop 9 (16.9%)
Yes, regular management of patients at clinic 34 (64.2%)
None of the above 13 (24.5%)
Other (please specify) 6 (11.3)
Independence given in patient management on a scale 0—10 (median IQR) 7.5 (6-9)
Average number of patients seen in a week (median IQR)? 175 (103-157)
On a scale of 0-10, how confident in giving intra-articular injections? 10 (8-10)

(54.7%) and an inclusion of feedback from paramedic staff
and peers (37.7%).

A suggestion to modify the format of theory examina-
tions to combine objective and subjective assessment was
made by nearly half of the respondents (45.3%). A large
proportion (79.2%) felt that regular CME and workshops on
general rheumatology would enhance rheumatology prac-
tice. Almost everyone agreed (96%) that conducting regular
CME/ workshops on specific RDs will help them in their
rheumatology practice. Almost 4 out of 5 participants had
attended at least one international conference/CME annually
during training (Table 4).
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Discussion

This survey provides an insight into the quality of the current
rheumatology training programme in India and highlights
the challenges they face to become independent and well-
rounded rheumatologists. During the training period, one-
third of respondents were exposed to robust academics of
6-7 h didactics/week, and they treated ginormous volumes
cases inclusive of the complete profile of rheumatic diseases.
Importantly, most of them reported a reasonable level of
independence in management of patients with common RD
during their training. However, there seems to be a felt need
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Table 3 Research during training

How often did you record standard outcome measures of the RDs during training?

Always 4 (7.55%)
Often 34 (64.15%)
Seldom 13 (24.53%)
Never 1(1.89%)
Other 1(1.89%)
Kind of thesis during training

Clinical cohort/case control study 17 (32.1%)
Retrospective data collection 40 (75.5%)
Clinical trial 14 (26.4%)
Basic immunology/ laboratory based 14 (26.4%)
On a scale of 0-10, to what extent your thesis changed your patient care perspective (median IQR) 5.5(5-8)
Familiarity with publication ethics

Attended a structured course 19 (35.9%)
Confident based on self-reading 17 (32.1%)
Familiar but not confident 24 (45.3%)
Neither familiar nor confident 3(5.7%)
Familiarity with statistical analysis

Attended a structured course 17 (32.1%)
Confident based on self-reading 11 (20.8%)
Familiar but not confident 28 (52.8%)
Neither familiar nor confident 6 (11.3%)
On a scale of 0-10, how adequate is the time allotted for research (median IQR) 6 (2-6)

On a scale of 01-10, how compulsory should research be on training curriculum? (Median IQR) 10 (6-10)
What could have boosted research initiative during training?

Exclusive time apart from regular clinical/ academic duties 42 (79.25%)
Relevant topics 19 (35.85%)
Dedicated funds 32 (60.38%)
Support staff 30 (56.60%)
Better academic career opportunities 21 (39.62%)
Not applicable 1 (1.89%)

for improvement in training in specific areas such as labora-
tory, radiology and ancillary care and to overhaul assessment
system by including objective evaluation.

A significant proportion of respondents felt that more
emphasis should be laid to develop a structured and robust
curriculum to impart the right mix of theoretical knowledge
and practical clinical skills using standard and innovative
teaching methods [8],, for example, small interactive group
sessions, flipped classroom learning, the use of patient edu-
cators/partners, team-based learning, peer-assisted learning,
e-learning or computer-assisted learning as a useful adjunct
[9].

Our study highlights the need to increase the trainee
exposure in practical skills such as laboratory, immunology
techniques and radiology methods which should be made
compulsory in rheumatology training. Radiology experience
is a vital aspect of the quality of rheumatology training and
is considered a valuable training strategy for UK trainees

[10]. ‘Shape of training’ reform in 2019 has transformed the
training in the UK [11]. Generalistic post-graduate training
followed by speciality training ensures adequate exposure
in general internal medicine followed by specialist clinical
rheumatology. UK training system allows rheumatology
trainees to embark on an academic route to pursue academic
careers (reference). Likewise, structured academic rheuma-
tology training in India would help encouraging trainees to
explore and enjoy academic rheumatology.

Patient exposure and rheumatic disease management
expertise of the trainees are really well considering the huge
footfall of patients in rheumatology departments of most
centres. Limited training highlighted in paediatric rheuma-
tology and soft tissue rheumatism needs to be addressed to
improve the quality of teaching programs in India. Train-
ees face similar problems in USA, due to lack of paediatric
rheumatology training in centres other than the hospitals
consisting paediatric rheumatologists which are few and far
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Table 4 Assessment system and
CME

Would rotation at another institution during training would improve your delivery of care?

Yes, at a centre within the country
Yes, outside the country

21 (39.62%)
13 (24.53%)

Yes, anywhere 8 (15.09%)
I disagree 4 (7.55%)
Not sure 4 (7.55%)
Other 3 (5.66%)
Do you agree with the current system of assessment?

Yes 9 (16.9%)
No 59.5%)
Major changes are required 16 (30.2%)
Minor changes are required 22 (41.5%)
Other 1(1.9%)
If theory exam’s format were to change, how would you like it to be?

Objective only 4 (7.6%)
Both objective and subjective with equal weightage 24 (45.3%)
Both objective and subjective with greater weightage to objective 6 (11.3%)
Both objective and subjective with greater weightage to subjective 10 (18.9%)
Subjective only 3(5.7%)

I am satisfied with the current system 5(9.4%)
Other 1(1.9%)
If current assessment system were to change, how would you like it to be?

Multiple time point based assessment system 46 (86.8%)
inclusion of feedback from paramedic 20 (37.7%)
Inclusion of feedback from peers 20 (37.7%)
open book tests with analytical questions 14 (26.4%)
Inclusion of procedural skills in exam 29 (54.7%)
Other 1(1.9%)
Does CME on general rheumatic diseases help your practice?

Yes 42 (79.25%)
No 5(9.43%)
Not sure 6 (11.32%)

Does CME on specific rheumatic disease help you practice?

Yes
No
Not sure

51 (96.23%)
1 (1.89%)
1 (1.89%)

between. The lack of exposure to paediatric rheumatology
during residency can impede a clinicians’ ability to diagnose
life-threatening RDs in children because many will present
to non-specialists that do not have the specialist training in
paediatric rheumatology. With a distinct pathophysiology
and management approach required, paediatric rheumatol-
ogy deserves a separate training programme. Well-estab-
lished paediatric rheumatology training programme in the
UK ensures that trainees receive high quality, goal-oriented
training with an interface for paediatric rheumatology to
allow a smooth transition to adult rheumatology [12]. Thus,
it should be a fundamental requirement to gain basic adult
and paediatric RDs knowledge and competencies in global
undergraduate medical education [13].
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Our study shows that the trainees are highly skilled in
administering intra-articular injections but lag behind in
invasive procedural skills such as skin biopsy, nerve biopsy,
muscle biopsy, kidney biopsy and sonographically guided
procedure. Most biopsies can be conducted with the help
of allied specialities; consequently, it is not a limitation in
patient care. On the other hand, ultrasound (US) guided
procedures are of therapeutic and diagnostic importance
in rheumatology. US-guided procedures are used for com-
mon interventions such as aspiration of synovial fluid, US-
guided injections and tissue biopsies [14]. Thus, the training
of sonographically guided procedures is a merit of the Indian
rheumatology training programmes, and their inclusion may
be considered by programmes around the world [15, 16].
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It was worrisome to note that a significant proportion
of (two-thirds) practitioners were not confident to address
cardiovascular risk assessment, bone health, physiotherapy,
rehabilitation, vaccination, mental health issues and patient
counselling in patients with RDs. Mental health and com-
munity training form an essential part of the curriculum,
especially in paediatric rheumatology [17]. Mental health
disorders are prevalent in 20% of the Indian population and
around 48% in RDs [18, 19]. Thus, it seems imperative to
include these in the Indian training system too. However, the
trainees’ perception was that allied service personnel such as
nurses, physiotherapists and counsellors are better suited to
deal with mental health issues in patients with RDs because
they receive formal training include workshops and lectures.
Trainees were also hesitant to deal with social, cultural and
gender-specific issues [20]. In a resource-constrained setting
in the developing world may limit a patient’s ability to bear
healthcare expenses incurred by ancillary services, the bur-
den of collateral advice frequently falls upon the physician.
Moreover, to deliver wholesome care, formal training of the
basic tenets of ancillary services is advisable.

Internship and fellowship programs may invest heavily in
teaching skills for conducting research and clinical skills, but
they forget to focus enough on how to translate scientific evi-
dence into practice, programs and policy [21]. Training for
generic skills such as communication, leadership and man-
agement is deemed essential in the UK curriculum in addi-
tion to clinical skills [3]. These generic skills lay the founda-
tion for effectiveness in delivering guidance for patient care,
influencing health policies and patient communication.

A majority of trainees were actively involved in clinical
research, which included writing case reports and cohort
studies. However, review articles, meta-analysis, retrospec-
tive studies, lab-based studies and clinical trials were the
forms of research that trainees were less familiar with and
required to be promoted for a more holistic approach to aca-
demic learning. Submission of dissertation/thesis project is
a mandatory requirement for a postgraduate qualification
(DM/DNB) in rtheumatology in India [3]. Most respondents
felt that their research work improved clinical care deliv-
ery in unique ways. However, the respondents’ familiarity
with publication ethics, statistical methods of research and
research methodologies was lacking. Although only a minor-
ity of rheumatology trainees eventually choose to be acad-
emicians, it is imperative to impart them sufficient levels
of knowledge regarding the ethics and don’ts in publishing
practices. The ongoing Covid-19 pandemic has led to a surge
in predatory journals and misinformation and identifying
valid and ethical research is mandatory to synthesize valid
conclusions amid the large volume of published literature.
The bulk of trainees in our study recommended that epide-
miology and statistics specifically be a part of the training
curriculum in rheumatology to further their research skills.

To advance the research initiatives during training, the cur-
riculum should include exclusive time apart from regular
clinical and academic duties, dedicate funds, support from
staff and procurement of better academic opportunities for
the availability of relevant research topics.

Rheumatology and immunology are deeply entwined, and
an understanding of the immune basis of RD is the step-
ping stone towards hypothesis formulation, bench to bedside
research and precision medicine. A sizable proportion of
respondents were not trained in basic immunology labora-
tory techniques, bringing this deficit to the fore. Including
certain forms of basic rheumatology training at the under-
graduate level may help with a holistic transition to a phy-
sician [8]. In a time when biologics and targeted synthetic
disease-modifying anti-rheumatic drugs (DMARDs) are
blooming, it is essential to understand the pathogenic origins
to gather the probability of clinical success and expected
adverse effects in the patients.

Notably, a majority of trainees participating in our study
were dissatisfied with the current system of assessment
employed in rheumatology training. The suggested changes
included multiple time point-based assessment systems
(monthly or fortnightly), the inclusion of procedural skills
in the exam, and inclusion of feedback from paramedic staff
and peers, combining objective and subjective assessment,
collaborative programs at other institutes within the country
and regular CME workshops on general rheumatology prac-
tice and specific RDs. These will enhance the level of rheu-
matology training in India and help them in their clinical
practice [22]. The arrangement of CME workshops should
be a beneficial addition in rheumatology training as respond-
ents (96%) in our survey unanimously agreed that CMEs on
specific RDs helped in their practice. CME workshops result
in a small but impactful improvement in professional prac-
tice and patient outcomes. However, interactive education, in
combination with didactic teaching in CME workshops, is a
developing but highly effective strategy for clinical practice
enhancement [23]. Semi-virtual models of teaching and use
of social media in medicine are on the rise and maybe put
to greater use in the near future [24, 25]. A study conducted
on the importance of clinical assessments for rheumatol-
ogy training states that formative assessments are crucial
through the feedback from both trainees and trainers [26]-28
It is a great motivator for improvement in any clinical skill
deficiencies. The study also highlighted the inclusion of
procedural skills such as imaging and laboratory stations
which correspond to the suggestions from the trainees in our
study. Remote assessment of rheumatic diseases has gained
a greater foothold during the pandemic and maybe another
terrain to explore in the near future [29, 30].

Interdepartmental meetings, especially with radiologist
and pathologists, can provide valuable insights into key
aspects of diagnostics. This is an often ignored domain at
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some centres and deserves greater attention for proficiency
in patient care [9]. Team-based and computer-assisted inter-
active learning models can be useful adjuncts to enhance
the efficiency of the training programmes. Prior to the
implementation of any curriculum changes, it is essential to
consider how the intended outcomes will be assessed with
respect to both immediate and longer-term impact. Rheu-
matology programmes should aim to train students into
assuming a larger role of an expert and deal with complex
scenarios by deconstructing the symptom, sign and investi-
gation cluster with diligence and enthusiasm with the vision
to serve as good role-models [31]. Education grants and
scholarships may be a useful model in rheumatology train-
ing [32]. We believe that this grant may serve as a model
for other medical societies that want to promote education
scholarship and leadership within their specialities. Harmo-
nising training programs across countries and centres can
foster the development of a network involving competent
specialist centres [12, 33]. This will facilitate collaborative
research and training opportunities. Last, transitional care is
an unmet challenge all over the world. We hope that despite
the scarcity of the paediatric rheumatologists, incorporation
of specific aspects of adolescent problems and mental health
can improve the delivery of care and transition to adulthood
[34]. Indian Rheumatology Association (IRA) plays an
important role in overseeing and influencing policy change
to facilitate structured rheumatology training in India.

We acknowledge the limitations inherent to the design
of a survey-based study, including non-response and recall
bias. A limited number of responses is another disadvan-
tage as subgroup analysis would be rendered unfeasible,
despite numerous reminders spread over 5 months. How-
ever, since this study was conducted in the pandemic period,
remote reminders were the only feasible means to request a
response. Nevertheless, our study is the first formal assess-
ment of perspectives of rheumatology trainees regarding
their curriculum. We hope that this pilot study would help
in the identification of the curricular deficiencies in rheu-
matology training in India towards efforts to improve super-
speciality training.

Conclusion

Although rheumatology in India has grown in recent years,
there is an unmet need to cater for the growing population.
Collaborative efforts to improve training, education and
research can facilitate the future growth of rheumatology in
India. Unwavering efforts of dialogue and negotiations with
policymakers would help to achieve this goal.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00296-021-04962-9.
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