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Abstract 

Background Clinical research is essential for evidence-based decision-making in healthcare practice, but its con-
duct is hindered by various barriers. While previous studies suggest that clinical research units (CRUs) provide critical 
support and expertise for complex clinical research, their necessity for ensuring high-quality clinical research remains 
uncertain. The primary objective of this systematic review is to identify, assess, and summarize results of studies 
that empirically evaluated the impacts of CRUs on clinical research.

Methods We conducted a comprehensive search of PubMed, Embase, Web of Science, and ProQuest Disserta-
tions and Theses Global from inception to July 2024 to identify relevant studies. Study selection, quality evaluation, 
and data extraction were performed independently by two reviewers, with any disagreements resolved through dis-
cussion. Data extracted from the included studies were summarized in tables, and the synthesis were guided 
by a realist review approach.

Results A total of 11 publications corresponding to 10 studies were included in the review. These studies involved 8 
independent CRUs and 2 groups of CRUs. The settings in the CRUs operated were diverse, including general hospitals 
or medical centres, paediatric hospitals, professional sarcoma group, and others. The CRUs featured varied structures 
and staff compositions, with services tailored to the specific needs of local research teams, study types, and the avail-
ability of other research resources. The reported impacts of CRUs were consistently positive in terms of efficiency, 
quantity, and quality of clinical research. Following the establishment of the CRUs, the number of clinical research 
has increased by 5 to 23 annually.

Conclusions The implementation of CRU enhances the efficiency, quantity, and quality of clinical research 
through process refinement, methodological support, resource pooling, reduced researcher workload, and adherence 
to good clinical practice (GCP), thereby ensuring patient safety and data integrity. Future research should include rig-
orous comparative studies, such as randomized controlled trials (RCTs) comparing outcomes with and without CRUs, 
to further validate these findings.
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Background
Clinical research, particularly randomized controlled 
trial (RCT), is essential for evidence-based decision-
making in healthcare practice. However, the conduct of 
clinical research is hindered by several barriers, includ-
ing insufficient funding, limited time for clinicians, inad-
equate training in research methods, and difficulties in 
participant recruitment [1]. Moreover, concerns about 
substandard quality and research misconduct have led 
to increasingly complex regulatory and quality assurance 
requirements [2, 3]. The administrative process associ-
ated with trial activation may involve approximately 30 
different activities, up to 11 different individuals, and 
lasts from 44 to 172 days [4].

One approach to facilitating the conduct of clinical 
research is the establishment of research support services 
within academic medical centres. Various terms have 
been used to describe these services for both clinical tri-
als and nonexperimental or observational studies, despite 
their similar functions. In this study, we use the term 
“clinical research unit” (CRU) to encompass all research 
support services, including clinical trials support unit, 
clinical research unit, the centre for clinical trials, clini-
cal trials office, and clinical research support office. It has 
been advocated that CRUs can improve the efficiency, 
quantity, and quality of clinical research by sharing well-
trained and experienced research staff, providing meth-
odological support to less experienced clinicians, offering 
logistic assistance to alleviate the administrative burden 
on busy clinicians, and ensuring the adherence to good 
clinical practice (GCP) guidelines. However, opinions dif-
fer on whether CRU support is essential for high-quality 
clinical research [5]. The structure, services provided, 
staff involved, and functions of existing CRUs vary signif-
icantly, and their development and implementation incur 
costs [6, 7], making it necessary to evaluate the impact of 
CRUs on clinical research.

The primary objective of this systematic review is to 
identify, assess, and summarize the findings of studies 
that have empirically evaluated the impacts of CRUs on 
clinical research. The primary question we aim to answer 
is as follows:

Does empirical evidence support the claim that CRUs 
improve the efficiency, quantity, and quality of clinical 
research?

Other questions of interest include the following:

• What are the general characteristics of the included 
empirical studies (e.g. country, setting, year of publi-
cation)?

• What are the main features of CRUs evaluated (e.g. 
types of clinical research supported, service catego-
ries, funding sources)?

• What factors influenced or determined the success 
or failure of CRUs?

Methods
The report of this systematic review was guided by the 
Preferred Reporting Items for Systematic reviews and 
Meta-Analyses [8]. The protocol was registered on the 
International Prospective Register of Systematic Reviews 
(CRD42024575392, PROSPERO: https:// www. crd. york. 
ac. uk/ PROSP ERO/ view/ CRD42 02457 5392). This study 
was conducted in strict accordance with the pre-regis-
tered protocol, ensuring consistency across the research 
design, methods, and analysis. No patients or public were 
involved in the design of this study.

Inclusion and exclusion criteria
CRUs provide a range of services to support the clinical 
research process, including scientific mentorship, proto-
col development, regulatory compliance, study coordina-
tion, and data management [9]. We included studies that 
evaluated the impacts of CRUs or similar research sup-
port services on the efficiency and outcomes of clinical 
research in hospitals or other academic medical centres. 
In this paper, clinical research studies encompass clinical 
trials as well as any studies that provided or analysed real-
world data [10] relevant to the management of patients in 
clinical practice.

Outcomes of interest focused on changes in the effi-
ciency, quantity, and quality of clinical research. Spe-
cifically, the relevant outcomes included the number of 
clinical studies conducted, the number of participants 
recruited, the quality of clinical research or compliance 
with GCP guidelines, the time from Institutional Review 
Board (IRB) submission to initiation of participant 
recruitment, and the rates of successful completion of 
clinical studies.

Eligible study designs included before-and-after com-
parisons or studies that concurrently compared CRU 
support with no-CRU support. We included studies that 
were formally or informally published in English. Stud-
ies that did not report the impacts of CRUs on clini-
cal research, studies available only in abstract form, and 
studies published in languages other than English were 
excluded.

Literature search strategy
We conducted a comprehensive search of PubMed, 
Embase, Web of Science, and ProQuest Dissertations 
and Theses Global, from inception to July 11, 2024, to 
identify relevant studies. Key words used in the search 
included "clinical trial unit", "clinical trial support", "clini-
cal research unit", "clinical trial office", "clinical research 
office*", "center for clinical trial", "clinical research 

https://www.crd.york.ac.uk/PROSPERO/view/CRD42024575392
https://www.crd.york.ac.uk/PROSPERO/view/CRD42024575392
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center", "clinical research centre", "research support 
office", "clinical research organization", "clinical research 
organisation", "clinical trial organization", "clinical trial 
organisation", "clinical research management", "clinical 
trial management", and "clinical trial institution" (Appen-
dix 1). Additionally, we manually checked the references 
of included primary studies and performed forward and 
backward citation chaining of included studies.

Identified records from searching multiple databases 
were downloaded and managed using EndNote software.

Assessment of study eligibility
Titles and abstracts of references from multiple data-
bases were de-duplicated and screened independently 
by two reviewers using ASReview (Automatic Systematic 
Reviews) [11]. ASReview employs an active researcher-
in-the-loop machine learning algorithm to rank articles 
from high to low probability of eligibility for inclusion 
through text mining. Before using the tool for screening, 
its algorithm requires training with at least one relevant 
and one irrelevant article. To achieve this, we manually 
screened and pre-labelled two relevant studies and two 
irrelevant studies that met the inclusion criteria in ASRe-
view. This step enabled the machine learning algorithm 
to effectively screen and rank similar relevant literature. 
The screening process for each reviewer concluded after 
at least 200 consecutive irrelevant references, as the like-
lihood of identifying additional eligible studies among 
the unscreened references was very low.

Two reviewers independently conducted the full-
text assessment of studies that were possibly relevant 
according to the initial screening of titles and abstracts. 
Any disagreements between reviewers were resolved by 
discussion.

Assessment of quality of included studies
The quality of (risk of bias in) studies was assessed using 
the JBI Critical Appraisal Checklist for Quasi-Experi-
mental or non-Randomised studies (Appendix  2) [12]. 
For studies with a before-after comparison design, the 
validity assessment focused on the comparability of con-
ditions before and after the implementation of CRUs, 
specifically examining whether clinical research out-
comes were influenced by factors other than the devel-
opment of CRUs. For studies that concurrently compared 
clinical research performance and outcomes between 
centres with and without CRUs, the assessment focused 
on the comparability between the centres.

Data extraction methods
Data extracted from studies included study design, set-
ting, reasons for the development of CRUs, main service 
categories, types of clinical research supported, structure 

of CRUs, the number of staff and their level of their train-
ing/experience, and changes in clinical research perfor-
mance [6]. We designed and pilot-tested a data extraction 
spreadsheet (Appendix  3). Two independent review-
ers used the data extraction sheet to obtain data from 
included studies. Any disagreements between review-
ers were resolved through discussion or if necessary by 
involving a third reviewer.

Data synthesis and analysis methods
Information obtained from included studies was pre-
sented in tables and summarized descriptively. We 
described the general characteristics of studies, including 
country and type of clinical research centres. Tables were 
used to summarize the main characteristics of CRUs, 
including staffing, funding, structure, and services pro-
vided. Reported impacts of CRUs on clinical research 
performance were presented in a table and narratively 
discussed.

Similar to other complex interventions or programmes, 
the successful implementation of CRUs depends on the 
specific context and circumstances. Our evidence synthe-
sis was guided by realist review approach [13], focusing 
on the justification of CRUs as a solution to recognized 
barriers, empirical evidence, specific context, and cir-
cumstances. Although this is not a full-scale realist syn-
thesis, we attempted to reveal the relevant mechanisms 
regarding “what works for whom, in what circumstances, 
in what respects and how” [13].

Results
The screening of titles and abstracts identified 45 records 
for full-text assessment of eligibility (Fig. 1). The full-text 
assessment excluded 34 records for the following reasons: 
not related to CRU (n = 7), not an empirical evaluation of 
CRUs’ impacts (n = 17), conference abstracts (n = 6), una-
vailability of full text (n = 3), and not published in English 
(n = 1). We finally included 11 publications correspond-
ing to 10 studies involving 8 independent CRUs [9, 14–
20] and 2 groups of CRUs [21–23].

Quality of included studies
Results of quality assessment for the included studies are 
presented in Supplementary Table  1. All the included 
studies used a before-after comparison design without 
a parallel control (Q4). For a valid before-after compari-
son, it is crucial that any changes in the performance of 
clinical research were attributable to the development 
of CRUs without being affected by other factors (Q3), 
including possible simultaneous changes in investiga-
tors (Q2). However, this was clearly not the case in one 
study [14] and remained unclear in all other studies. 
Mixed judgements were observed for other quality items, 
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including multiple measurements (Q5), follow-up com-
pleteness (Q6), and similarity and reliability of outcomes 
measurements (Q7, Q8). Statistical analyses of outcomes 
were conducted in only three studies [14, 17, 23].

The main characteristics of CRUs evaluated
The main characteristics of CRUs evaluated in the 
included studies are summarized in Table  1, with addi-
tional details provided in Supplementary Table  2. Of 
the 10 studies, 5 focused on CRUs in the United States 
of America (USA), 2 in Italy, and 1 each in Spain, Ger-
many, and Switzerland. The settings in which the CRUs 
operated were diverse, including five general hospitals or 
medical centres, two paediatric hospitals, a professional 
sarcoma group, a department of radiology and nuclear 
medicine, and a department of surgery.

Rationales for the development of CRUs
The CRUs were often developed or reorganized to 
improve efficiency and productivity in clinical research 
by sharing experienced trial coordinators and other 
resources, often as a response to reduced fundings and a 
shortage of resources for clinical research (Table 1) [9, 14, 
15]. Increasingly complex regulatory requirements gen-
erated the need for the CRU services to reduce burdens 
on clinicians [20, 21]. The development of CRUs might 
aim to increase the number of industry-sponsored and/
or academic-initiated clinical studies [9, 16, 17, 21]. For 
example, the development of a CRU aimed to overcome 
problems of poor marketing of organization’s research 
capabilities and to attract more industry-sponsored trials 
[16]. A programme of CRUs was initiated in Switzerland 
since 2007 focusing on the improvement of the value and 
quality of clinical research [22, 23].

Fig. 1 Flow diagram of study selection process
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Details on the processes for the CRU development are 
summarized in Supplementary Table 2. CRUs were often 
developed through a step-by-step approach after evalu-
ating problems and factors that affected efficiency, quan-
tity, and quality of clinical research [9, 14, 15, 20–23]. It 
was important to justify the CRUs’ establishment and 
ensure that the services provided by CRUs are needed to 
facilitate the clinical research.

CRU structure, staff, and costs
The CRUs had different structures and categories of staff, 
depending on the local circumstances, types of clinical 
studies, and services required. The crucial position in 
CRUs was the medical or scientific director with exten-
sive experiences in clinical research and related meth-
odology. Other staff personnel included statisticians, 
clinical trial coordinators, research assistants, nursing 
staff, information technology specialists, and administra-
tive personnel (Supplementary Table 2).

Although the initial financial support is required to 
develop CRUs, most established CRUs were completely 
or partially funded through a fee-for-service model. In 
certain cases, the establishment or reorganization of 
CRUs can lead to reduced costs in clinical research and/
or increased revenues from studies sponsored externally.

CRU service categories
Services provided by CRUs depended on the need of 
local research teams, types of studies, and availability of 
research resources. Protocol development was a service 
provided by most CRUs, particularly for investigator-
initiated studies (Table  1). Budget negotiations or assis-
tance was a key CRU service for industry-sponsored 
studies [14–16, 21]. Other common services included 
IRB submission, regulatory documentation, data man-
agement, participant recruitment, monitoring activities, 
training, and education (Table 1). Although most services 
provided by CRUs were non-clinical, a CRU may also 
provide clinical support and the direct management of 
patients [18].

Impact of CRUs on clinical research
Reported impacts of CRUs on clinical research were 
summarized in Table 1, and more details are available in 
Supplementary Table 2.

Seven of the 10 studies reported that the number of 
clinical studies was increased after the establishment of 
CRUs [14, 16–21]. For example, Abzug et al. (2001) [14] 
reported that the number of studies receiving CRU sup-
port was only two when the CRU was just established 
in 1997, and it increased to 72 in 2000. In a study by 
Marchesi et  al. (2017) [21], the number of studies con-
ducted after the implementation of the CRU increased 

from 9 in 2013 to 25 in 2016. Similarly, Pontrelli et  al. 
(2021) [18] found that the number of active trials sup-
ported by the CRU increased from 18 in 2010 to 104 in 
2020.

Four studies reported higher revenues from clinical 
studies funded by industry or other agencies [14, 15, 17, 
21], and two studies reported reduced research costs or 
improved efficiency [9, 15]. Croghan et  al. [9] provided 
several real scenarios showing how CRU services could 
reduce costs by sharing research resources. In a study by 
Allen et  al. [15], a new CRU was formed by combining 
two separate research support units, resulting in reduced 
costs, improved efficiency, and increased revenues recov-
ered from clinical trials. CRU services significantly short-
ened the time required to complete regulatory, ethical 
approval, budget negotiation, and other administrative 
procedures before participant recruitment [16, 20, 21].

The impacts of CRUs on the quality of clinical research 
were demonstrated by reduced unfeasible or failed stud-
ies [16] [18], improved participant recruitment [18–20], 
and perceived positive impacts on research quality by 
stakeholders of clinical research [23]. Although CRUs 
provide a range of valuable services, one study [23] sug-
gests that their support for publications is relatively low 
compared to other services, but this is not related to their 
core service provision.

Discussion
Services offered by CRUs were heterogeneous in the 
included studies. According to a survey in 2009, clini-
cal trials offices (CTOs) in the USA performed 14 or 
more activities including contract negotiations, spon-
sor recruitment protocol development, budget devel-
opment and approval, developing billing grids, costs 
analysis, defining standard of care, patient recruitment 
and scheduling, approving charges, education and train-
ing, and compliance [7]. A survey of 15 CRUs in differ-
ent countries in 2020 reported that essential services by 
CRUs were quality management, monitoring and pro-
ject management, regulatory and legal affairs, education 
and training, and data management [6]. Depending on 
the main services provided, core staff of CRUs included 
senior medical trialists or clinical research directors, 
statisticians, people with expertise of data management, 
finances, and project coordinators [24]. Although CRUs 
were usually established to facilitate the conduct of clini-
cal trials, some CRUs also provided services to support 
observational studies, particularly investigator-initiated 
studies. Observational cohort studies will help the con-
duct of experimental trials through participant recruit-
ment, improving research experience of clinicians, and 
encourage clinicians more research active.
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Even though the CRUs evaluated in this systematic 
review were heterogeneous in settings, types of studies, 
and services provided, the reported impacts of CRUs 
were consistently positive in terms of efficiency, quantity, 
and quality of clinical research. It is important to under-
stand the underlying mechanisms, that is, how and why, 
and in what context, that the CRUs positively facilitate 
clinical studies in practice.

Plausible mechanisms for CRUs to facilitate clinical 
research
CRUs and efficiency in clinical research
The conduct of clinical research involves substantial 
costs, requires significant time investment, and carries 
a considerable risk of failure. Because resources avail-
able for clinical research are always limited, improving 
its efficiency has consistently remained a primary focus 
to avoid or reduce waste in research [25, 26]. Efficiencies 
in clinical research can be classified into four categories: 
operational efficiency, scientific efficiency, statistical effi-
ciency, and economic efficiency [26, 27]. A study in the 
UK by Duley et al. (2018) [28] found that the main inef-
ficiencies between grant award and recruitment of first 
participants included obtaining R&D approvals, con-
tracts, and other approvals. They also identified that the 
main inefficiencies between the recruitment of first par-
ticipants to publication of results were due to failure to 
meet recruitment targets, inadequate data management, 
and preparation and submission for publication [28].

Our systematic review revealed that the establishment 
of CRUs can improve efficiencies in clinical research, 
which may be due to the following plausible mechanisms. 
First, CRU staff are well-versed in operational procedures 
and possess extensive experiences, with dedicating time 
to research projects in preparing and submitting neces-
sary documents for obtaining R&D, ethics, and other 
approvals. CRU staff are familiar with operational pro-
cedures, of extensive experiences and dedicated time 
on research projects, in preparation and submission 
of documents required to obtain R&D, and ethical and 
other approvals. Initiating a clinical trial is a multifaceted 
and time-intensive process that encompasses approxi-
mately 30 distinct activities and up to 11 individuals, tak-
ing between 44 and 172  days [4]. The support of CRUs 
can enhance the efficiency of the activation process and 
reduce the time required for participant recruitment, 
compared to individuals who lack familiarity with the 
intricate procedures, possess limited experience, and 
are not guaranteed with sufficient time. Secondly, sci-
entific efficiencies can be enhanced through methodo-
logical support from CRUs, ensuring that study protocols 
are more scientifically and statistically rigorous. Well-
designed clinical studies are more likely to be successful 

in providing scientifically valid data for evidence-based 
medicine. Thirdly, multiple different clinical studies can 
be simultaneously supported by the same CRU staff 
when certain CRU services were required only for a 
short period of time during cycles of research projects. 
By sharing research resources through a centralized CRU 
services, research teams only need to pay the services 
required and can save costs on hiring full-time research-
ers for short-term tasks.

Impacts of CRUs on quantity of clinical research
The most noticeable impact of establishing CRUs is 
increased numbers of clinical studies. Mechanisms for 
increased quantity of clinical studies after implement-
ing CRUs are different depending on types of clinical 
research and specific contexts. For industry-sponsored 
trials, the increase in quantity of studies is likely primar-
ily due to centres with established CRU infrastructure 
for participant recruitment being preferred clinical trial 
sites [29, 30]. For investigator-initiated studies, method-
ological support from CRUs will enable more clinicians 
who have limited research experience to initiate clini-
cal studies. In addition, CRU services will alleviate non-
clinical burdens on clinicians with research experiences 
and enable them to have time on more clinical studies. 
The improvement in research efficiency will save time, 
money, and other research resources so that more clinical 
studies can be conducted.

Impacts of CRUs on quality of clinical research
The quality of clinical studies may be defined or meas-
ured in various ways [31]. A comprehensive framework 
involves six dimensions for clinical research quality, 
including protection of patient safety, relevance of study 
questions, minimization of bias (internal validity), preci-
sion, transparency and access to data, and generalizabil-
ity of study results (external validity) [32]. Additionally, a 
complete cycle of clinical studies consists of the following 
successive stages: conception of research questions, plan-
ning and feasibility, conduct, analysis and interpretation, 
and reporting and knowledge translation [32].

Underlying mechanisms for quality improvement in 
clinical research with support from CRUs may involve 
better designed protocols and the involvement of CRU 
staff who are well-trained and of experiences in GCP 
compliances. For investigator-initiated research, an 
important service provided by CRUs is assisting clini-
cians to clarify research questions and confirm that the 
research question is relevant and has not been satisfac-
torily answered by existing or ongoing studies. Once 
a research question has been identified, CRU staff with 
expertise in research methodology can assist clinicians in 
determining an appropriate study design and developing 
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a feasible study protocol. A well-designed study proto-
col will ensure the protection of patient safety, adequate 
sample size, and high internal and external quality. For all 
types of clinical studies, CRU staff who have experiences 
in GCP compliance may monitor the research conduct to 
prevent or reduce the breach of study protocols and to 
ensure the validity of data collection. The successful com-
pletion of a clinical study according to its protocol may 
ultimately be an important research quality issue, and 
CRUs’ support may reduce the early termination of clini-
cal studies due to inadequate participant enrolment.

Global disparities in clinical research
Clinical research is beneficial in advancing medical 
knowledge and evidence-based medicine, and patients 
enrolled in clinical trials, on average, have better clini-
cal outcomes than those who did not participate in trials 
[33]. Existing RCTs concerned mainly about conditions 
affecting high-income countries, and research priori-
ties may not be optimized to reduce the global burden 
of disease [34]. A study found that only 5% of all RCTs 
registered from 2010 to 2019 were set in South Asia and 
only 2% were set in sub-Saharan African countries [25]. 
To address the mismatch in clinical trial efforts and dis-
ease burden globally, the establishment of CRUs in low-
income and middle-income countries could be a solution. 
Although all the studies included in our systematic 
review reported impacts of CRUs in high-income North 
America and European countries, the plausible mecha-
nisms for CRUs to facilitate clinical research appear to 
be applicable in low- and middle-income settings as well. 
In fact, CRUs have been established in some low-income 
and middle-income countries. For example, 4 of the 15 
CRUs in an international survey were not from high-
income regions [6]. In low-income and middle-income 
countries, more CRUs need to be established, and their 
impacts on clinical research should be empirically evalu-
ated. To expand CRU research in low-income and mid-
dle-income countries (LMICs), we suggest implementing 
strategies such as establishing international collaborative 
networks, increasing funding support, providing training 
and education, and promoting policy advocacy.

Strengths
To the best of our knowledge, our study is the first to 
conduct a systematic review investigating the impact of 
CRUs on clinical research. Moreover, our evidence syn-
thesis was guided by a realist review approach, focusing 
on the justification of CRUs as a solution to recognized 
barriers, empirical evidence, and specific contexts and 
circumstances. Through this approach, we explored the 
impact of CRUs on clinical research and uncovered the 
underlying mechanisms through which CRUs influence 

the quality, quantity, and efficiency of clinical research. 
This provides a novel and comprehensive understanding 
of the effects brought by CRUs, contributing new evi-
dence to the existing literature.

Limitations
This systematic review has several limitations. First, the 
included studies may represent a biased sample of CRUs, 
as they primarily focus on those with positive impacts on 
clinical research, potentially indicating publication bias. 
Second, the higher prevalence of CRUs in high-income 
countries may reflect regional disparities but could also 
stem from our restriction to English-language studies, 
which may introduce bias and limit the generalizability of 
our findings. Third, only three studies included statistical 
comparisons, restricting the availability of robust quan-
titative data for assessing CRU impact. Finally, ethical 
approval was reported in only one of the included arti-
cles, with the remaining studies lacking such documenta-
tion, which represents an additional limitation.

Conclusions
The structure of and services provided by clinical research 
units were determined by specific settings, availability of 
research resources, types of clinical studies, and support 
required. Academic institutions, hospital leaders, and 
policymakers should pay close attention to the impor-
tance of CRUs, as empirical evidence confirmed that the 
implementation of clinical research units can improve 
efficiencies, quantity, and/or quality of clinical research. 
The positive findings from this systematic review could 
be explained by plausible underlying mechanisms. The 
improvement in efficiency is attributed to process opti-
mization, methodological support, and resource sharing. 
The increase in quantity is driven by industry sponsor-
ship preferences and the alleviation of researchers’ bur-
dens. Quality assurance relies on compliance with GCP, 
ensuring patient safety and data reliability. These mecha-
nisms work synergistically to comprehensively enhance 
the level of clinical research. Future studies should con-
duct rigorous comparative research, such as randomized 
controlled trials (RCTs) comparing outcomes with and 
without CRUs or before-and-after studies within insti-
tutions, to further investigate the specific mechanisms 
through which CRUs enhance efficiency and provide 
methodological support. Additionally, more research 
is needed in LMICs to better understand the impact of 
CRUs in these settings.
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