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Abstract

Background
Training is essential before working on a clinical trial, yet there is limited evidence on effective training
methods. In low and middle income countries (LMICs), training of research staff was considered the
second highest priority in a global health methodological research priority setting exercise.

Methods
We explored whether an enhanced training package in a neonatal feasibility study in Kenya and India,
utilising elements of the train-the-trainer approach, altered clinicians and researchers’ clinical trials
knowledge. A lead “trainer” was identi�ed at each site who attended a UK-based introductory course on
clinical trials. A two-day in-country training session was conducted at each hospital. Sessions included
the study protocol, governance, data collection and ICH-Good Clinical Practice (GCP). To assess
effectiveness of the training package, participants completed questionnaires at the start and end of the
study period, including demographics, prior research experience, protocol-speci�c questions, informed
consent and ICH-GCP.

Results
Thirty participants attended in-country training sessions and completed baseline questionnaires. Around
three quarters had previously worked on a research study, yet only half had previously received training.
Nineteen participants completed questionnaires at the end of the study period. Questionnaire scores were
higher at the end of the study period, though not signi�cantly so. Few participants ‘passed’ the informed
consent and ICH-Good Clinical Practice (GCP) modules, using the Global Health Network Training Centre
pass mark of ≥ 80%. Participants who reported having prior research experience scored higher in
questionnaires before the start of the study period.

Conclusions
An enhanced training package can improve knowledge of research methods and governance though only
small improvements in mean scores between questionnaires completed before and at the end of the
study period were seen and were not statistically signi�cant. This is the �rst report evaluating a clinical
trial training package in a neonatal trial in LMICs. Due to the Covid-19 pandemic, research activity was
paused and there was a signi�cant time lapse between training and start of the study, which likely
impacted upon the scores reported here. Given the burden of disease in LMICs, developing high-quality
training materials which utilise a variety of approaches and build research capacity, is critical.
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Background
Individuals who work on clinical trials should be appropriately quali�ed and have received training that is
relevant and proportionate to their role in accordance with the principles of ICH-Good Clinical Practice
(GCP) and national policies and regulations (1, 2). However, there is limited methodological research to
evaluate clinical trial training methods and programmes both within UK (3) and even more in low-and-
middle income countries (LMICs). In a priority-setting exercise to identify the top priorities for
methodological research in trials conducted in LMICs (4), training of research staff was rated the second
highest priority. In particular, �nding purposeful and cost-effective training methods and using blended
learning approaches were highlighted. Only 60% of the participants of this global survey, who were from
LMICs, had received any training. The lack of research capacity is re�ected in the outputs for example,
Africa bears 25% of the global burden of diseases, yet produces only 2% of global research outputs (5).

Groups such as The Global Health Network (www.tghn.org) and many UK-funders of global health
research advocate that research projects should include sustainable research capacity-building.
Increasing opportunities to provide high-quality training to enhance capacity in LMICs is an essential step
towards creating an equitable, global research community.

The “train the trainer” approach where a small group is trained to, in turn, disseminate training to larger
groups is known to be an effective way to spread training in the healthcare sectors (6–8). In addition,
blended approaches i.e., using a variety of methods, further increase dissemination of curricula (9). We
conducted two literature searches in June 2019 and March 2021 and found no studies evaluating such
approaches in the context of clinical trials. A study has been developed which utilises a train-the-trainer
approach to teaching African-American community leaders in the USA about cancer clinical trials in order
to increase public engagement and participation in clinical trials, though is yet to be evaluated (10).

The aim of this study was to explore whether an enhanced training package, which includes elements of
the ‘train the trainer’ approach, altered clinicians and researchers’ clinical trials knowledge in clinical
researchers involved in a study in LMICs.

Methods
The “Born Too Soon: Optimising Nutrition” project ran from 1 August 2019 to 31 December 2020, to
investigate feeding strategies for preterm infants admitted for neonatal care (reported separately). The
project included a prospective observational study, a feasibility randomised controlled trial, and a
qualitative study involving healthcare professionals and parents. The study was conducted in two
hospitals: The Kenyatta National Hospital, Nairobi, Kenya and the Sir Sunderlal Hospital, Varanasi, India.
Both are large teaching hospitals, a�liated with universities. The team in Kenya had prior research
experience(11, 12)(13, 14) whilst the team in India self-described as having limited experience in conducting
research studies, in particular clinical trials.

http://www.tghn.org/
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Enhanced training package
The enhanced training package involved several components. Firstly, a designated “trainer” identi�ed
from each centre, undertook a 5-day clinical trials’ design and conduct course (“Fundamentals of Clinical
Trials”, Nottingham Clinical Trials Unit: https://www.nctu.ac.uk/short-courses/index.aspx). The trainers (i)
were responsible for disseminating training and providing support to other healthcare professionals and
researchers at their site; (ii) had access to support and mentorship from experienced researchers based at
the project coordinating centre in the UK and (iii) disseminated the study protocol and other documents to
all site staff.

Secondly, project leads (EJM and SO) provided face-to-face training session to all site staff in Kenya and
India in December 2019. This training consisted of two full-day sessions including training on the study
protocol, Good Clinical Practice, research governance, and data collection. Training was delivered via a
range of methods including lectures, small group discussions, Q&A sessions and data entry workshops.
Learning was put into practice by mock patient screening and data collection on the Newborn Units.
Participants included a range of healthcare professionals (doctors, nurses, midwives) and study
personnel (coordinator, data entry personnel).

Evaluation of training package
Participants were asked for their consent to participate in the study reported here. Study information was
provided, and a consent form completed prior to the training session. Participants were asked to
complete four paper questionnaires: demographics details; research experience; protocol-speci�c
questions; and questions about informed consent and ICH-GCP. The introduction to Informed consent and
ICH-GCP questionnaires were taken from materials publicly available via The Global Health Network
training centre (https://globalhealthtrainingcentre.tghn.org/) while the others were developed by the
project team (supplementary material 1, 2). Baseline questionnaires were returned to the UK and data
entered onto a MS Excel® spreadsheet.

At the end of the project, electronic versions (using JISC surveys©) of the protocol-speci�c questionnaire,
ICH-GCP and Introduction to informed consent questionnaires were sent to the participants. The survey
opened on 20 November 2020 and closed on 18 December 2020. Two email reminders were sent to
encourage completion during this time. Data was downloaded from JISC as a .CSV �le.

Evaluation instruments
The protocol-speci�c training questionnaire included eight multiple choice response questions, with the
highest mark available being 10. The Introduction to informed consent questionnaire (13 items) and the
ICH-GCP questionnaire (31 items) both had multiple choice response questions. In accordance with the
TGHN training resource, questionnaires were scored as a percentage; a pass mark was 80% or above.

Statistical analysis
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Data are reported overall and per country. Participant characteristics and previous research experience are
summarised descriptively using frequency counts and percentages. The responses to the protocol-
speci�c questionnaire, introduction to informed consent and ICH-GCP questionnaires are summarised
descriptively using the mean, standard deviation (SD) and minimum, maximum values; reported overall
and per country. For participants who completed questionnaire sets at both time-points, mean differences
in scores and 95% con�dence intervals (CI) are reported. Exploratory analyses were conducted to check
for differences in questionnaire scores in individuals who self-reported prior research experience and
those who did not. Statistical analyses were undertaken in Stata version 15 (Stata Corp LLC, Texas).

Results
Thirty participants (17 in Kenya, 13 in India) attended the in-country training sessions in December 2019
including 14 (46%) nurses and 13 (43%) doctors (Table 1). 

Table 1: Participant characteristics 

As shown in Table 2, almost three-quarters had previously worked on a research study (n=22, 73%) yet
only half (n=11, 50%) had received any research training previously. Most had experience of
observational or questionnaire-based studies and only 8/22 (36%) had worked on a clinical trial.

Table 2: Participants’ previous research experience 

Of the 30 participants who completed the questionnaires at the start of the study, 19 (63%; 16 in Kenya, 3
in India) completed the questionnaires at the end of the study period. Overall, scores for each
questionnaire were higher at the end of the study period, as compared to the scores at the start of the
study. The largest differences were seen in questionnaires completed by the team in India
(Supplementary Table 1). Only 3 (10%) participants ‘passed’ (i.e., scored >80%) the consent questionnaire
before the start of the study, and 4 (21%) passed at the end of the study period. No participants ‘passed’
the ICH-GCP questionnaire before the start of the study and only 1 (5%) passed at the end of the study
period.

For the 19 participants who completed both sets of questionnaires, small mean increases were seen in
scores at the end of the study period compared to before (Table 3).

Table 3: Differences in questionnaire scores before and at the end of the study period for participants
who completed both questionnaire sets

Staff who self-reported as having previous research experience (n=22) scored higher in each
questionnaire before the start of the study period, than those who had no prior research experience (n=8)
(Table 4). Almost all staff with no prior research experience were in India (n=7, 88%).  

Table 4: Differences in questionnaire scores before start of study period between staff with and without
prior research experience
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Discussion
This study demonstrates that an enhanced training package can improve knowledge of research
methods and governance. However, despite some improvement in mean scores, we found that scores did
not increase statistically signi�cantly between start and end of the study period.

This study was subjected to an unexpected pause due to the Covid-19 pandemic which limited the
sample size, delivery and dissemination of training, and the end of the study assessments. The training
leads had attended the 5-day training course in November 2019 and training sessions took place in
December 2019. The study was due to commence in February 2020, however there was a delay with
receiving ethical approval and once received, the Covid-19 global pandemic had been declared. Clinical
staff in the hospitals in Kenya and India understandably had to prioritise clinical activity. The study
opened on 1 August 2020, some nine months after training had been undertaken. Whilst the funder
granted a small time-only extension, it was not possible to provide complete re-training prior to the start
of data collection due to the need to complete the project quickly. Instead, ad-hoc training was provided to
the training leads. In addition, the UK study coordinator worked closely with the study coordinators in
Kenya and India to answer any queries they had. The long pause in research activity could have
substantially contributed to the very small differences seen between questionnaires completed at the
start and end of the study period. Despite this, the results are encouraging and provide some evidence to
support this model of research training.

The Global Health Network Training centre classi�es a ‘pass’ mark as ≥ 80% for the introduction to
informed consent questionnaire and ICH-GCP questionnaire. In this study the mean scores were
substantially lower than this at both time-points but improved by the end of the study (from 56% and 69%
for informed consent, and from 45% and 56% for ICH-GCP). Whilst an increase was seen in scores,
particularly in India, scores remained low, indicating that additional training, incorporating alternative
methods, with refresher training are required in future studies. The biggest gains in questionnaire scores
were in questionnaires completed by participants in India, particularly in the consent questionnaire; with a
difference in means of 19 between the beginning and end of the study period. This could perhaps re�ect
that the team in India were research naïve and had not previously participated in research training of this
nature. Only three participants in India completed the questionnaires at the end of the study period; these
three participants were very involved in the conduct of the study which could explain the larger increase in
scores as they were working on the study on a daily basis, unlike other participants who had a less active
role.

A strength of this study is that, to the best of our knowledge, this is the �rst time a clinical trials training
package has been evaluated for use in a global health neonatal trial. However, there are some limitations.
The substantial delay between the provision of training and the study starting, imposed by the pandemic,
may have affected performance at the end of the study period. We did not assess immediate impact of
the training. An additional set of questionnaires at the end of the initial training session could have
provided additional information and comparison to assess gain or decline in knowledge over the study
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period. Finally, very few staff (n = 3) in India completed the questionnaires at the end of the study period.
This could be in part due to the type of staff that attended the original training session and completed
baseline questionnaires: the majority were nurses who, by the time the study started, were moved from
the project to work clinically for the pandemic response.

Our results demonstrate the need for training for researchers in LMICs, both for individual studies and
generically to increase research capacity. This is arguably even more critical since substantial cuts have
been made to global health funding by the UK government(15). For research to be conducted where need
is greatest, enabling researchers and health workers in LMICs to acquire research and research
management skills is essential. Adapting the approach described here, by including additional training
sessions throughout the study and providing the “trainers” with more standardised training tools for them
to replicate the training when required, could be helpful for the future. During the Covid-19 pandemic,
research teams have adapted training materials to enable virtual training sessions, since much travel
between countries has been prohibited. Whilst this reduces the cost and environmental impact of in-
person training conducted in LMICs by research teams outside of the setting, we strongly believe a
blended approach is required. In-person training is important to understand the context and to enable
detailed interactions between staff, in order to pick-up on issues that may need further input. Training
packages designed to improve the skills of research teams in LMICs should continue to be evaluated,
both in order to upskill staff in LMICs and to add to the trials methodology evidence-base. Researchers at
the Global Health Network, interested in methodology research, are in the process of developing a core
curriculum, via the Essential Research Skills Project
(https://globalresearchmethods.tghn.org/methodology-projects/essential-research-skills-training-
curriculum/), developed by analysis of training needs surveys, workshops and a Delphi survey, and the
content from this curriculum could be utilised to support training in global health studies in the future.

Conclusions
The enhanced training package utilised in the Born Too Soon: Optimising Nutrition study increased the
study team’s overall knowledge of the study protocol, informed consent and ICH-GCP. However,
differences in questionnaire scores before and at end of the study period were small, and for informed
consent and ICH-GCP, lower than the pass mark of 80% outlined by TGHN. Further research is needed to
evaluate clinical trials training packages in LMICs.

Abbreviations
ICH-GCP
International Conference on Harmonisation-Good Clinical Practice
GCP
Good Clinical Practice
LMIC
low and middle income countries
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The Global Health Network
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Tables
Table 1: Participant demographics

  Overall
n=30 (%)

Kenya
n=17 (%)

India
n=13 (%)

Gender
Male

Female

 
7 (23)

23 (77)

 
4 (24)

13 (76)

 
3 (23)

10 (77)
Age

16-25
26-34
35-44
45-54

55+
missing

 
3 (10)
8 (27)
9 (30)
2 (7)

7 (23)
1 (3)

 
1 (6)
1 (6)

7 (41)
2 (12)
6 (35)
0 (0)

 
2 (15)
7 (54)
2 (15)
0 (0)
1 (8)
1 (8)

Job Title
Professor

Paediatrician
Consultant

Nurse
Associate Professor

Study coordinator
Data clerk

Nurse manager/chief nurse/coordinator
Lecturer

Social scientist
Junior (resident) doctor

 
3 (10)
2 (7)
1 (3)

10 (33)
2 (7)
1 (3)
1 (3)

4 (13)
1 (3)
1 (3)

4 (13)

 
2 (12)
2 (12)
1 (6)

4 (34)
1 (6)
1 (6)
1 (6)

3 (18)
1 (6)
1 (6)
0 (0)

 
1 (8)
0 (0)
0 (0)

6 (46)
1 (8)
0 (0)
0 (0)
1 (8)
0 (0)
0 (0)

4 (31)
Clinical area

Obstetrics
Neonatology

Midwifery
General nursing

NA
Missing 

 
1 (3)

21 (70)
2 (7)
2 (7)

3 (10)
1 (3)

 
1 (6)

9 (53)
2 (12)
2 (12)
3 (18)
0 (0)

 
0 (0)

12 (92)
0 (0)
0 (0)
0 (0)
1 (8)

 
Table 2: Previous research experience



Page 12/13

  n=30 (%)
Previously worked on a research study before

Yes
No

 
22 (73)
8 (27)

  n=22 (%)
Number of research studies previously worked on

1-3
4-6

7-10
10+

Don’t remember

 
12 (55)

2 (9)
1 (4)

6 (28)
1 (4)

Last time worked on a research study
Currently

In the last year
More than a year ago

 
15 (68)
3 (14)
4 (19)

Types of studies previously worked on – all that applied ticked 
Observational (no intervention)

Clinical trial
Questionnaire-based study

Case studies
Don’t know
Qualitative

Systematic review

 
15 (68)
8 (36)

15 (68)
1 (5)
1 (5)

2 (10)
1 (5)

Previously received research training
Yes
No

Missing

 
11 (50)
10 (45)

1 (5)
Tasks undertaken in previous research studies - all that applied ticked

Overall study responsibility as Principal Investigator
Study coordination / management

Obtaining consent from participants
Recruiting participants

Data collection
Data entry

Data analysis
Reporting 

 
 

10
10
11
10
12
11
8

10

 

Table 3 – Differences in questionnaire scores before and at the end of the study period for
participants who completed both questionnaire sets
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  Before 
(n=19)

After
(n=19)

Difference in means (SD), 95% CI

Protocol-specific 
Mean score (SD)

 
5.6 (1.8)

 

 
5.8 (2.6)

 

 
0.2 (2.1), 
-0.8 to 1.2

Introduction to informed consent 
Mean score (SD)

 

 
64 (17)

 
69 (14)

 
5 (12), 

0.6 to 11.1
ICH-Good Clinical Practice 

Mean score 
 

53 (9.4)
 

56 (14)
 
 

 
3.2 (12.7),
-2.9 to 9.3

 

Table 4: Differences in questionnaire scores before start of study period between staff with
and without prior research experience

  Staff with prior research
experience1

Staff without prior research
experience1

  n=22 n=8
Protocol-specific

Mean score (SD)
min, max

 
6.0 (1.6)

3, 8

 
3.4 (1.9)

2, 6
Introduced to informed
consent

Mean score (SD)
min, max

 
62 (18)
23, 85

 
41 (10)
30, 62

ICH-Good Clinical
Practice

Mean score (SD)
min, max

 
50 (13)
11, 67

 
31 (12)
17, 50

1 Self-reported at time of completion of previous research experience questionnaire
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