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Abstract 

Background  Train-the-trainer (TTT) programs are widely applied to disseminate knowledge within healthcare sys-
tems, but evidence of the effectiveness of this educational model remains unclear. We systematically reviewed studies 
evaluating the impact of train-the-trainer models on the learning outcomes of nurses.

Methods  The reporting of our systematic review followed PRISMA 2020 checklist. Records identified from MEDLINE, 
Embase, CINAHL, and ERIC were independently screened by two researchers and deemed eligible if studies evalu-
ated learning outcomes of a train-the-trainer intervention for trainers or trainees targeting nurses. Study quality 
was assessed with Joanna Briggs Institute’s critical appraisal tools and data of study characteristics extracted (objec-
tive, design, population, outcomes, results). Heterogeneity of outcomes ruled out meta-analysis; a narrative synthesis 
and vote counting based on direction of effects (p < 0.05) synthesized the results.

All records were uploaded and organized in EPPI-Reviewer.

Results  Of the 3800 identified records 11 studies were included. The included studies were published between 1998 
and 2021 and mostly performed in the US or Northern Europe. Nine studies had quasi-experimental designs and two 
were randomized controlled trials. All evaluated effects on nurses of which two also included nurses’ assistants. The 
direction of effects of the 13 outcomes (knowledge, n = 10; skills, n = 2; practice, n = 1) measured in the 11 included 
studies were all beneficial. The statistical analysis of the vote counting showed that train-the-trainer programs could 
significantly (p < 0.05) improve trainees’ knowledge, but the number of outcomes measuring impact on skills or prac-
tice was insufficient for synthesis.

Conclusions  Train-the-trainer models can successfully disseminate knowledge to nurses within healthcare sys-
tems. Considering the nurse shortages faced by most Western healthcare systems, train-the-trainer models can be 
a timesaving and sustainable way of delivering education. However, new comparative studies that evaluate practice 
outcomes are needed to conclude whether TTT programs are more effective, affordable and timesaving alternatives 
to other training programs.

Trial registration  The protocol was registered in Research Registry (https://​www.​resea​rchre​gistry.​com, unique identi-
fying number 941, 29 June 2020).
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Background
Train-the-trainer (TTT) programs were originally used 
by non-governmental organisations and universities in 
the 1970s as an educational model delivering cost-effec-
tive education to hard-to-reach populations in settings 
with limited resources [1, 2]. Drawing on the assump-
tions that social capital from relationships within a com-
munity optimize the learning process [3], local trainers 
familiar with the local language, culture, and economic 
realities were employed to educate their peers [4, 5]. TTT 
models have subsequently been applied across discipli-
nary fields and within various healthcare contexts and 
clinical settings [5–9] to update healthcare profession-
als’ knowledge and skills and implement evidence-based 
medical practices [10, 11].

Although TTT programs can draw on a wide range of 
educational and implementation strategies, several steps 
characterize knowledge dissemination in healthcare con-
texts (Fig. 1).

Master trainers with appropriate expertise educate 
selected professionals, preparing them to train others. 
Traditionally, trainers are often nurses or social workers 
working in the organization where the TTT program is 
implemented. Trainers learn about new expert knowl-
edge, instructional tools, and guidelines, which they then 
disseminate to ‘trainees’, i.e., their professional peers [1]. 

No single gatekeeper of knowledge exists because expert 
knowledge, skills and evidence-based practices are dis-
seminated across many professionals [1]. Ultimately, the 
application of trainees’ newly acquired skills can help 
ensure quality of care and better treatment for recipi-
ents of healthcare services. Advantages of using profes-
sional peer trainers include availability of support during 
the workday and insight into organization characteristics 
that can help trainees overcome barriers to applying new 
knowledge and skills in practice [3].

Since TTT model elements have been linked to 
improved clinical teamwork [12] and higher job sat-
isfaction and decreased staff turnover [13], the TTT 
model may be a more efficient alternative to traditional 
direct trainer models in which more experienced pro-
fessionals provide informal training of specific skills. 
Also, given their potential to deliver continual peer to 
peer support throughout the workday, TTT models 
may prove more sustainable and cost-effective than 
other training models [14].

An increasing number of studies investigating the 
impact of TTT models in healthcare settings have been 
published in the past decade and three systematic reviews 
have synthesized findings across studies [2, 15, 16]. Ander-
son and Taira [2] found evidence showing that TTT mod-
els could propagate knowledge and skills for providers in 

Fig. 1  Key elements of train-the-trainer models in healthcare contexts
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limited resource settings, but further research was needed 
to infer whether the model was sustainable for the long 
term. Two other reviews focused on health and social care 
workers. In a narrative synthesis, Pierce et al. [15] found 
that TTT programs applying a blended learning approach 
that combined interactive and multifaceted methods were 
the most effective to disseminate knowledge to healthcare 
and social care professionals. A meta-analysis concluded 
that TTT programs improved trainers’ health and social 
care knowledge domains [16]. However, this review did 
not focus on the impact on trainees’ knowledge, which 
is an essential feature that distinguishes the TTT pro-
grams from other training models. Although these sys-
tematic reviews provide insights into the effectiveness of 
TTT programs, to our knowledge, no systematic review 
has considered the claimed potential of TTT programs 
to disseminate knowledge, like a waterfall, from expert to 
trainee, through the different steps that require different 
training elements and qualities of teachers (Fig. 1).

Today, most Western healthcare systems face staff 
shortages and high work pressure [17–19]. The qualities 
inherent of TTT models can be an effective and sustain-
able way of disseminating knowledge. However, a new 
updated review is needed to clarify the evidence for 
these qualities and, in so doing, help healthcare providers 
make evidence-based decisions regarding the best way 
of delivering and implementing education in high strung 
healthcare systems. The aim of this systematic review was 
to synthesize findings about the impact of TTT models, 
disseminating knowledge from trainers to trainees, on 
nurses’ learning outcomes.

Methods
The reporting of our systematic review followed the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 checklist, and the reporting 
of the literature search followed the extension PRISMA 
Statement for Reporting Literature Searches in System-
atic Reviews (PRISMA-S) [20] The protocol was regis-
tered in Research Registry, 29 June 2020 (https://​www.​
resea​rchre​gistry.​com, unique identifying number 941). 
The reporting of the analysis followed Synthesis Without 
Meta-analysis (SWiM) reporting guidelines [21].

Eligibility criteria
The research question, eligibility criteria and search 
strings were structured using the Population, Interven-
tion, Comparison, Outcome (PICO) framework. Records 
were eligible for inclusion if they: 1) targeted nurses, 
social and healthcare assistants, or healthcare assistants 
alone (P), 2) described a TTT intervention or program 
and specified how knowledge was transferred from mas-
ter trainer to trainer or from trainer to trainee (I), and 3) 

evaluated intervention learning outcomes (i.e., attitudes, 
knowledge, skills and practice) for nurses in a healthcare 
context (O). A preliminary search identified no rand-
omized controlled trials (RCTs), and controlled trials and 
pre-/post-intervention studies were thus also included. 
Consequently, no comparison (C) was necessary, but 
could be other educational models. For inclusion in the 
synthesis, records had to represent primary studies pub-
lished in peer-reviewed journals.

Search strategy
We conducted a literature search for studies published 
from inception to 21 January 2020 in MEDLINE (Ovid), 
Embase (Ovid), CINAHL (EBSCO) and ERIC (EBSCO). 
The search was updated in all four databases on 10 Sep-
tember 2021. The literature was searched for the two 
key concepts of ‘train-the-trainer’ and ‘health personnel’ 
using controlled vocabularies (e.g., medical subject head-
ings), free-text terms, and keywords when possible (i.e. 
title, abstract, keywords and MeSH terms).

We applied an RCT filter that was adapted to include 
a broader range of studies evaluating impact. A filter 
removing animal studies was used in MEDLINE and 
Embase. Due to the relatively low number of studies 
retrieved in CINAHL and ERIC, we chose not to apply 
filters in those databases. A limit excluding MEDLINE 
journals was applied in Embase to avoid duplicate jour-
nals. Two information specialists (THA and ON) devel-
oped and conducted the literature search. The search 
strategy was evaluated by testing its ability to identify 
known key articles. The complete search strategy is avail-
able in Additional file 1.

All records were uploaded to and organized in EPPI-
Reviewer [22]. Deduplication was carried out in EPPI-
Reviewer using the built-in automated deduplication 
function supplemented by a manual search for duplicate 
records.

Study selection
All records were screened in duplicate and indepen-
dently by title and abstract in EPPI-Reviewer, each by two 
authors (NK, SHE, EMK). Included full-text reports were 
assessed for eligibility by two authors (NK, SHE). Disa-
greements were resolved by discussion and in two cases 
resolved by a third author (THA).

Full-text reports were retrieved electronically. If no 
electronic version was available or could not be retrieved 
via a research library (Royal Danish Library), we e-mailed 
the corresponding author. If no response was received 
within a month, the report was excluded. References 
of included studies were searched to identify any addi-
tional relevant references. Records in languages other 
than English, Danish, Swedish and Norwegian (languages 

https://www.researchregistry.com
https://www.researchregistry.com
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understood by the review team) that we considered rel-
evant based on title and abstract were not included in the 
synthesis but have been listed in Additional file 2 for oth-
ers to analyze.

Data extraction
Two authors (SHE and NK) designed a data extraction 
form which was pilot tested and adapted accordingly 
before final data extraction. One author (SHE) extracted 
data from included reports which was checked by a sec-
ond author (NK). In the case of missing data, an e-mail 
inquiry was sent to the first or corresponding author. If 
missing data were essential to include in the synthesis 
and no response was received after 1 month, the report 
was excluded.

Quality assessment
Reports included after the full-text screening were 
assessed for methodological quality by two authors 
(SHE, NK) using the Joanna Briggs Institute (JBI) criti-
cal appraisal tools (CAT) for quasi-experimental stud-
ies and RCTs [11]. A pilot search revealed few RCTs 
and many quasi-experimental studies with a wide 
range of study designs. To allow for a robust synthe-
sis, quasi-experimental studies that failed to meet cri-
teria for comparison due to insufficient reporting of 
data were excluded before analysis. More specifically, 
studies that were rated ‘no’ or ‘unclear’ to JBI quality 
assessment check list item 7 (similar outcome meas-
urements for compared groups), 8 (reliable outcome 
measures), and 9 (appropriate statistical analysis) were 
excluded (Table 2). To help overview the quality assess-
ment scores we calculated a percentage score for each 
study by dividing the number of CAT items with ‘yes’ 
responses by the total number of items [23].

Data synthesis
To distinguish between the impact of TTT interventions 
on learning for trainers and trainees, we grouped studies 
by their target population groups. Any impact on train-
ers’ learning was regarded the result of training by master 
trainers. Any impact on nurses’ (trainees) learning was 
attributed the effect of training by trainers. We therefore 
also regarded a successful training of trainees a result of 
a successful training of trainers by the master trainers 
(Fig. 1).

Characteristics of included studies ruled out conduct-
ing a meta-analysis. Only four of eleven included studies 
reported measures of precision. Effect measures varied 
across studies and nine studies did not report P values, 
precluding summarizing effect estimates or combining P 
values. In addition, outcome definitions differed substan-
tially across studies. As an alternative, we synthesized 

findings by vote counting based on direction of effect, 
as specified in the Cochrane Handbook for Systematic 
Reviews of Interventions [24]. Regardless of statistical 
significance, the direction of the effect of TTT interven-
tion on each independent study outcome was counted as 
beneficial if data indicated a positive effect (‘1’) or as not 
beneficial if data indicated no effect or a negative effect 
on the outcome (‘0’). Effect direction was based on pre- 
and post-intervention measures, not the results of com-
parison with any control group. To examine the statistical 
significance of effects by vote count and help clarify the 
certainty of the findings, we conducted binomial tests 
(one sample, non-parametric test) comparing the num-
ber of beneficial and not beneficial direction of effects for 
individual outcomes (e.g., knowledge) and all outcomes 
(knowledge, skills, and practice) on trainers, trainees, and 
trainers and trainees together. Statistical significance was 
set at P < 0.05 (two-tailed) and 95% confidence intervals 
with Clopper-Pearson interval. Data was analyzed by 
SPSS Statistics for Windows version 25.

Results
The literature search yielded 3800 records. Duplicates 
automatically marked by EPPI-Reviewer (n = 229) were 
manually verified; manual screening detected an addi-
tional 31 duplicate records. Of all remaining records 
(n = 3540) screened by title and abstract, 3332 were 
excluded. Full-text reports for two of the resulting 208 
records could not be retrieved through correspondence 
with the authors. Four studies were in other languages 
than English, Danish, Swedish and Norwegian, 12 studies 
were not journal articles, and two full-text records were 
unavailable.

Of 190 records assessed for eligibility, 16 met inclusion 
criteria. After critical appraisal, five were excluded [25–
29]. Eleven studies were included for data extraction and 
synthesis. Figure  2 provides additional details about the 
screening and selection process.

Study characteristics
Demographics
The 11 included studies were published between 1998 
and 2021 (Table  1). Four studies were conducted in the 
US [13, 30–32], three in Northern Europe [33–35], one 
in South Asia [6], and one in the Middle East [36]. Two 
studies did not report the country where the TTT inter-
vention took place [37, 38]. Nine studies were quasi-
experimental [6, 13, 30–32, 34, 36–38] of which two 
included a control group [31, 34].

Two studies were cluster RCTs [33, 35]. One quasi-
experimental study compared the TTT intervention to a 
direct trainer teaching intervention [31] and the remain-
ing studies had no comparison intervention [33–35].
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Fig. 2  Flow diagram of study selection
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All studies investigated the effect on nurses [6, 13, 30–38] 
and two studies also included nursing assistants or aides 
[31, 34].

The collective study population of included stud-
ies was 1808 (range of individual study populations: 
8–428). Eight studies were conducted in hospital set-
tings [6, 13, 30, 32, 35–38]; two of these also included 
health centers [36, 37]. Two studies took place in psy-
chiatric settings [33, 34] and one was conducted in 
long-term care facilities [31].

The specific knowledge or skills of the TTT programs 
varied, but most studies examined psychiatric knowledge 
or skills [30, 31, 33, 34] or prevention of low back pain 
[35, 38]. Among other topics included palliative care [37], 
HIV counselling [6], and infant safe sleep practices [32].

Outcomes
Knowledge was the most common outcome meas-
ure, used in ten studies [6, 13, 30–36, 38]. One study 
assessed clinical practice [33] and two studies meas-
ured skills [37, 38]. No studies investigated the effect of 
the TTT intervention on attitudes. In included quasi-
experimental studies, outcomes were most commonly 
measured by items testing attendees’ knowledge pre- and 
post-intervention.

Six studies defined knowledge as the score on knowl-
edge tests [6, 13, 31, 32, 36, 38]. In one of these studies, 
the score was defined as the number of correct answers 
[13], whereas three other studies calculated knowledge 
scores in various ways [32, 36, 38]. In the remaining stud-
ies defining knowledge as a test score, it was unclear if 
the score was calculated or reflected the number of cor-
rect answers [6, 31].

The remaining four studies measured knowledge 
through self-evaluation [33], perceptions of being suf-
ficiently trained or lacking knowledge [34], correct 
responses about what to do in various situations [35], and 
correct completion of cases [30]. Practice was defined as 
guideline adherence and measured by correct responses 
to videoclips [33], whereas skills were measured as self-
evaluation of skills on different tasks [37] or as a score 
based on observation [38].

Impact on outcomes
Seven studies measured the effect of the TTT programs 
on trainees [6, 13, 32–35, 37] and four studies measured 
the effect on trainers [30, 31, 36, 38].

Six reports included mean pre- and post-intervention 
scores for the intervention group [6, 31, 32, 35, 36, 38]. 
Two of these also included mean pre- and post-interven-
tion scores for a control group [31, 35]. Another study 
reported the mean pre- and post-intervention differ-
ence in scores for the intervention group [13]. Only one 

study calculated the mean difference-in-difference [33]. 
The remaining three studies measured outcomes as per-
centages. Two reported only pre- and post-intervention 
percentages of the desired outcome for either the inter-
vention group [37] or both the intervention and con-
trol groups [34]. The third study reported a percentage 
increase from pre- to post-intervention for the interven-
tion group [30].

Six studies measured pre- and immediate post-inter-
vention outcomes [6, 30, 31, 34, 36, 37]. One of these 
studies measured post-intervention outcomes 1.5  years 
into a 2-year program [34]. Three studies measured out-
comes before and 1, 3 or 12  months after the interven-
tion, rather than immediately post-intervention [33, 35, 
38]. The remaining two studies measured pre-, post- and 
follow-up outcomes at 2 and 3  months after the TTT 
intervention [13, 32].

Quality assessment
Quality appraisal of all 16 studies is shown in Table  2 
(quasi-experimental studies) and Table  3 (RCTs). In 
accordance with the pre-defined quality assessment cri-
teria, we excluded five quasi-experimental studies due to 
poor quality [25–29] (Table 2) and included all the stud-
ies with design RCT [31, 35] (Table 3). Consequently, of 
the 16 studies, 11 were included in the final synthesis. The 
nine quasi-experimental studies included in the synthesis 
were of good quality, with 67–89% positive responses to 
quality appraisal items. Studies with the lowest scores did 
not apply a control group, use multiple measures, or pre-
sent complete follow-up data or results (Table 2).

The two RCT studies were of lower overall quality than 
the quasi-experimental studies (Table  3). It was unclear 
whether randomization could be regarded as ‘true’ and 
whether treatment allocation was concealed (Table  3). 
Two questions regarding blinding of participants or those 
delivering treatment were not scored because they were 
not applicable to a TTT intervention and did not count 
in final percentage scores. In addition to JBI appraisal cri-
teria, it is worth noting that only one quasi-experimental 
study and one RCT [33, 38] adjusted estimates for impor-
tant confounders (e.g., department, baseline score, sex, 
age education, length of employment, and job title) and 
both RCTs included in the synthesis conducted inten-
tion-to-treat analyses [31, 35].

Synthesis
The 11 included studies collectively reported 13 effect 
directions (standardized metrics), all of which were bene-
ficial, indicating that the TTT model can increase knowl-
edge, skills and practice in all target groups we identified 
(Table 4).
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Trainers significantly improved knowledge for train-
ees (6 metrics, P < 0.031) or both trainees and trainers 
(10 metrics, P < 0.002). Although all four included met-
rics were beneficial, knowledge was not significantly 
transferred from master trainers to trainers (P = 0.125). 
Too few metrics were reported for the outcomes of skills 
(two metrics) and practice (one metric) to conduct bino-
mial testing. However, pooling skills and practice with 
knowledge yielded similar results. TTT models signifi-
cantly improved outcomes for trainees (P < 0.008) and 
both trainers and trainees (P < 0.001) but not trainers 
(P < 0.125).

Discussion
All effect directions of included studies suggested that 
TTT interventions can improve knowledge, skills, or 
practice. However, only for knowledge transfer between 
trainer and trainee was the number of effect directions 
sufficient to detect a statistically significant increase. 
Too few effect directions to permit testing for statistical 
significance were reported for knowledge transfer from 
master trainer to trainer and the impact of TTT inter-
ventions on skills and practice.

Although our findings are consistent with those of one 
previous systematic review [15], Pearce et al. [15], or the 
two other previous reviews [2, 16] did not distinguish 
between the different levels of the TTT program (e.g., 
knowledge dissemination from master trainer to trainer, 
from trainer to trainee). Also, our synthesis was based on 
an updated literature search and the vote count method-
ology enabled us to account for the summarised direction 
of effects.

Most learning outcomes of TTT programs can be 
evaluated in light of Kirkpatrick’s framework [39], 

distinguishing between their impact on trainees’ reac-
tions (e.g., feelings about the program), learning (e.g., 
knowledge, skills, attitudes), behavior (e.g., perfor-
mance in practice), and results (e.g., organizational 
benefits or patient outcomes). Most studies included 
in our synthesis evaluated learning outcomes, pri-
marily by knowledge. Presumably because knowledge 
outcomes are easy to measure with self-reported ques-
tionnaires and requires a limited follow up period. Only 
a single study assessed behavioral outcomes (perfor-
mance in practice) and none evaluated results. Changes 
in knowledge may not lead to changed behavior or 
better care [40]. Study designs that include long-term 
follow-up measurements could provide insights into 
whether TTT interventions lead to behavior change or 
improve care, generating more robust findings about 
their effects on practice.

None of the included studies investigated how the 
program was taught and generally lacked transparency 
about assumptions of how knowledge was best trans-
ferred. Improved methodological, theoretical and peda-
gogical frameworks in future evaluation frameworks 
are warranted to further illuminate the effectiveness 
of TTT programs on different aspects of practice and 
care. For example, study designs that include theoretical 
frameworks (e.g., Kirkpatrick’s learning model) can help 
explain how and why TTT-programs impact outcomes at 
different levels of learning (e.g., reaction, learning, behav-
ior or results).

Our synthesis distinguished between the impact of 
TTT interventions on trainers and trainees. It can be 
argued that the impact of learning of TTT trainers is the 
same as in a direct trainer intervention. However, train-
ers of TTT programs are both subjects and agents of 

Table 4  Binomial tests of vote counts

a Two-tailed
b Knowledge was the only individual outcome with sufficient cases for testing
c Knowledge, 6 outcomes; practice, 1 outcome; skills, 1 outcome
d Knowledge, 4 outcomes; skills, 1 outcome
e Knowledge, 10 outcomes; skills, 2 outcomes; practice, 1 outcome

Effect direction Estimate 95% confidence interval P valuea

Beneficial Not beneficial

Knowledgeb

  Trainees 6 0 1.00 0.54–1.00 0.031

  Trainers 4 0 1.00 0.40–1.00 0.125

  Trainers and trainees 10 0 1.00 0.69–1.00 0.002

Knowledge, skills, and practice

  Traineesc 8 0 1.00 0.63–1.00 0.008

  Trainersd 5 0 1.00 0.40–1.00 0.125

  Trainers and traineese 13 0 1.00 0.75–1.00 0.001
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change, which introduces complexity that distinguishes 
TTT models from direct training models [41]. Also, 
trainers are often selected to be trainers because they 
already have a high level of experience or knowledge and 
therefore would be expected to improve less on tests of 
knowledge. One study included in our review found that 
direct training was superior to the TTT model on train-
ees’ knowledge test scores [31], suggesting that other 
ways of transferring knowledge to trainees may be more 
effective [15].

Strengths and limitations
To the best of our knowledge, our review is the first to 
distinguish between outcomes for trainers and train-
ees in synthesising the findings which can help deci-
sion makers evaluate the benefits of TTT models (e.g., 
cost-effectiveness or peer-facilitation) in light of limited 
evidence of their effects on nurses’ performance and 
practice. Other methodological strengths include the 
updated systematic and comprehensive literature search 
in several databases. In accordance with recommenda-
tions [21], we included studies proved too heterogenous 
for meta-analysis and we chose the vote count method 
to enhance transparency and clarity of synthesis. How-
ever, this method also introduces some limitations. A 
vote is counted as beneficial based on direction of the 
effect on study outcomes without considering the sta-
tistical significance or magnitude of the results. Three 
of the included studies had control groups, but the 
vote count methodology limited the possibility of com-
paring TTT models to alternative models. Although 
the synthesis suggested that TTT interventions can 
increase nurses’ knowledge, we were unable to syn-
thesise whether alternative training models improved 
knowledge more effectively. Finally, most included stud-
ies were conducted in European or North American 
healthcare settings and the findings may not be general-
izable to countries with different healthcare systems or 
educational traditions.

Conclusions
Our systematic review synthesis showed that TTT-pro-
grams targeting nurses, social and healthcare assistants/
nurse aids can effectively disseminate knowledge from 
trainers to trainees supporting the underlying assump-
tion of the model that local professionals can be trained 
to train other peers. Given the nurse shortages and 
high work pressures TTT models may be a timesaving 
and sustainable way of delivering education. However, 
the methodological limitations identified in this review 
(e.g., study design, outcome measurements) point out 

that there is not yet sufficient evidence to conclude 
whether TTT-programs are more effective compared to 
other programs. New studies that compare the effective-
ness of TTT-programs on high quality measurements 
with other programs can clarify whether TTT-programs 
are more sustainable and cost-effective than other pro-
grams (e.g., e-learning). Qualitative studies can further 
illuminate how TTA programs may change practice out-
comes. In light of the limited evidence, our findings can 
nevertheless give healthcare providers insights into the 
advantages and disadvantages of implementing TTT 
models in high strung healthcare systems.
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