
Journal of Biosciences and Medicines, 2025, 13(9), 390-404 
https://www.scirp.org/journal/jbm 

ISSN Online: 2327-509X 
ISSN Print: 2327-5081 

 

DOI: 10.4236/jbm.2025.139035  Sep. 17, 2025 390 Journal of Biosciences and Medicines 
 

 
 
 

Continuing Education and Career Development 
for Medical Laboratory Personnel in Shandong 
Province 

Lina Ren1, Yilong Dai2, Xiaohang Hu1, Liqing Jiang1, Guangfei Sun3,  
Chengqiang Jin1*, Xianghui Zhang1* 

1Department of Laboratory Medicine, Affiliated Hospital of Jining Medical University, Jining, China 
2School of Clinical Medicine, Jining Medical University, Jining, China 
3Department of Pediatrics, Affiliated Hospital of Jining Medical University, Jining, China 

 
 
 

Abstract 
This review examines the current status and future directions of continuing 
education (CE) and career development for medical laboratory personnel in 
Shandong Province. A survey of 229 respondents has pinpointed three critical 
gaps in continuing education: curricula that have fallen behind technological 
advances, promotion pathways that lack clear definition, and policy support 
that remains conspicuously weak. We highlight successful hybrid-learning 
models and mentorship programs that improve retention and job satisfaction. 
Policy recommendations include standardized CE accreditation, diversified 
career ladders, and increased public funding. Strengthening these areas will 
upgrade workforce competency, reduce turnover, and ultimately enhance the 
quality of regional healthcare services. 
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1. Introduction 

The medical laboratory industry in Shandong Province, China, has been experi-
encing significant transformations, particularly in response to the increasing de-
mands for high-quality healthcare services. As a critical component of the healthcare 
system, medical laboratory professionals play an essential role in diagnosing dis-
eases and managing patient care. However, the current state of the medical labor-
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atory workforce in Shandong reveals several challenges, including insufficient 
continuing education opportunities, and limited career advancement pathways. 
These issues underscore the importance of addressing the educational and profes-
sional development needs of laboratory personnel to enhance their competencies 
and retention in the workforce [1]. 

Continuing education is vital for medical laboratory professionals, as it en-
sures they remain current with advancements in technology, laboratory tech-
niques, and evolving healthcare regulations. The rapid pace of innovation in the 
medical field necessitates that laboratory personnel engage in lifelong learning to 
maintain their skills and knowledge. In Shandong, the lack of structured contin-
uing education programs has contributed to a skills gap among laboratory staff, 
hindering their ability to perform effectively and adapt to new challenges. Fur-
thermore, the COVID-19 pandemic has exacerbated these issues, highlighting 
the need for flexible and innovative educational approaches, such as hybrid 
learning models that combine online and in-person instruction [2], defined as an 
educational delivery mode that purposefully integrates synchronous or asyn-
chronous online components (e. g., webinars, Massive Open Online Courses, vir-
tual simulation) with traditional face-to-face activities (e. g., bench-side work-
shops, on-site grand rounds) within a single, coherent curriculum. By enhancing 
continuing education opportunities, the province can foster a more competent 
and resilient workforce. 

The career development of medical laboratory personnel is closely linked to 
their educational experiences and opportunities for professional growth. A well-
defined career path can motivate laboratory staff to pursue further education and 
training, ultimately leading to improved job satisfaction and reduced turnover 
rates. Research indicates that institutions that invest in the professional develop-
ment of their employees, including funding for continuing education and provid-
ing clear advancement pathways, experience lower turnover rates [1]. In Shan-
dong, promoting career development initiatives can help retain skilled laboratory 
personnel and ensure the delivery of high-quality laboratory services. By address-
ing the existing challenges related to continuing education and career advance-
ment, Shandong Province can strengthen its medical laboratory workforce and 
improve overall healthcare outcomes. 

2. Demographic Characteristics of the Participants 

To ensure methodological rigor, the study recruited 229 valid respondents 
through stratified convenience sampling. Inclusion requires current employment 
as a licensed medical laboratory professional in Shandong Province with at least 
one year of experience, while administrative staff or those on long-term leave 
outside the province are excluded. The sample will be quota-controlled to reflect 
the provincial workforce: gender (male, female, or prefer not to say), age (<25, 26 
- 35, 36 - 45, 46 - 55, ≥56), professional title (junior, intermediate, associate senior, 
senior, other), workplace type (tertiary Grade-A hospital, secondary hospital, 
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Table 1. Demographic characteristics of the participants (n = 229). 

Variable Category n % 

Gender Male 67 29.26 

Female 160 69.87 

Prefer not to say 2 0.87 

Age (years) <25 0 0.00 

26 - 35 43 18.78 

36 - 45 122 53.28 

46 - 55 59 25.76 

≥56 5 2.18 

Education College or below 5 2.18 

Bachelor’s degree 174 75.98 

Master’s degree 47 20.52 

Doctoral degree 3 1.31 

Professional title Junior (Technician) 4 1.75 

Intermediate (Chief Technician) 127 55.46 

Associate Senior (Deputy Chief Technician) 78 34.06 

Senior (Chief Technician) 19 8.30 

Other 1 0.44 

Institution type Tertiary Grade-A hospital 107 46.72 

Secondary hospital 93 40.61 

Primary care facility 20 8.73 

Other 9 3.93 

Work experience 
(years) 

1 - 5 6 2.62 

6 - 10 23 10.04 

11 - 15 76 33.19 

16 - 20 41 17.90 

>20 83 36.24 

Region Eastern Shandong 20 8.73 

Central Shandong 43 18.78 

Southwestern Shandong 111 48.47 

Northwestern Shandong 22 9.61 

Other 33 14.41 

 
primary care, other), years of experience (1 - 5, 6 - 10, 11 - 15, 16 - 20, >20), and 
geographic region within Shandong (Jiaodong, Central, Southwest, Northwest, or 
other). The results of the questionnaire are presented in Table 1. 
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3. Deficiencies in the Continuing Education System 

The continuing education system for medical professionals faces significant defi-
ciencies that hinder its effectiveness in Shandong Province. One of the primary 
issues is the misalignment between course offerings and the actual needs of 
healthcare providers. The curriculum often fails to reflect the latest advancements 
in medical science and the evolving healthcare landscape, resulting in a gap in 
knowledge and skills among practitioners. This misalignment is particularly evi-
dent in specialized fields where rapid advancements occur, such as molecular bi-
ology and immunology. For instance, studies have shown that many medical pro-
fessionals report feeling inadequately prepared to manage complex cases due to 
insufficient training in their continuing education programs [3]. Furthermore, the 
lack of standardized curricula across institutions leads to inconsistencies in the 
quality of education received by healthcare workers, ultimately affecting patient 
care quality (see Figure 1). 

 

 
Figure 1. Deficiencies in the continuing education system. 

3.1. Course Offerings and Actual Needs Mismatch 

The mismatch between course offerings and the actual needs of healthcare pro-
fessionals is a critical shortcoming in the continuing education system. According 
to our survey, only 27.68% of respondents felt the continuing-education content 
was “very relevant” to their job needs, and a further 14.73% rated it “quite rele-
vant”. Together, these two groups represent just over 42% of participants. In con-
trast, more than half (55.36%) judged the relevance as merely “average”, while 
nearly 2% considered it “not very relevant” or “not relevant at all”. This distribu-
tion indicates that the programme’s alignment with actual workplace require-
ments is generally weak. Many existing programs are outdated, focusing on topics 
that may not be relevant to current clinical practices or emerging health chal-
lenges. For example, the rapid evolution of treatment protocols in areas such as 
cancer care and chronic disease management necessitates ongoing education that 
is responsive to these changes. However, many continuing education courses do 
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not adequately address these pressing needs, leaving healthcare providers ill-
equipped to deliver optimal patient care [4]. This gap is further exacerbated by the 
lack of feedback mechanisms that could help educational institutions adapt their 
programs based on the evolving landscape of medical practice. Consequently, 
healthcare professionals may find themselves relying on personal research or in-
formal networks to stay updated, which can lead to inconsistencies in knowledge 
and practice standards across the healthcare system. 

3.2. Variability in Teacher Qualifications and Teaching Standards 

Another significant deficiency in the continuing education system is the variability 
in teacher qualifications and teaching standards. The effectiveness of any educational 
program is heavily dependent on the quality of its instructors. In the medical field, 
where the stakes are high, this variability can have serious implications for learner 
outcomes. Some educators may lack the necessary qualifications or experience to ef-
fectively teach complex medical concepts, leading to a subpar learning experience for 
students [5]. Additionally, disparities in teaching methods can result in inconsistent 
educational experiences, as some instructors may employ outdated pedagogical ap-
proaches that do not engage learners effectively. The need for standardized training 
and continuous professional development for educators in the medical field is para-
mount to ensure that all healthcare professionals receive high-quality education that 
meets their learning needs and ultimately improves patient care outcomes. 

3.3. Scarcity of Learning Resources and Low Utilization Rates 

The scarcity of learning resources and low utilization rates further exacerbate the 
deficiencies in the continuing education system for healthcare professionals. 
Many institutions struggle to provide adequate learning materials, such as access 
to the latest research, clinical guidelines, and interactive learning tools. This lack 
of resources can hinder the ability of healthcare providers to engage fully with 
their education, resulting in lower retention of knowledge and skills [6]. Moreo-
ver, even when resources are available, there is often a lack of awareness or moti-
vation among healthcare professionals to utilize these materials effectively. For 
instance, studies have indicated that many practitioners do not take advantage of 
online learning platforms or available continuing education courses, often due to 
time constraints or a perception that these resources do not meet their specific 
needs [7]. Addressing these issues requires a concerted effort to enhance resource 
availability, promote their use, and create a culture of continuous learning. 

4. Limitations of Career Development Paths 

Career development paths are essential for professional growth and job satisfac-
tion, yet they often face significant limitations that hinder individuals from reach-
ing their full potential. Understanding these limitations is crucial for both organ-
izations and employees to foster a more supportive and effective career develop-
ment environment (see Figure 2). 
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Figure 2. Limitations of career development paths. 

4.1. Imperfect Promotion Mechanisms 

One of the primary limitations in career development paths is the inadequacy of 
promotion mechanisms within organizations. Many professionals encounter bar-
riers that prevent them from advancing in their careers, often due to poorly de-
fined or non-existent promotion criteria. Research indicates that employees fre-
quently experience career plateaus, where they feel stuck in their current positions 
without clear opportunities for advancement. For instance, a study involving 
medical laboratory professionals who resigned due to limited career development 
opportunities highlighted that the lack of organizational support and unclear pro-
motion pathways significantly contributed to their dissatisfaction and eventual 
departure from their roles [8]. This issue is not confined to nursing; it spans var-
ious fields where employees express frustration over the ambiguity surrounding 
promotion processes. A well-structured promotion mechanism is essential for 
motivating employees, as it not only clarifies expectations but also fosters a sense 
of fairness and equity within the workplace. Organizations that fail to establish 
transparent promotion criteria risk losing talented individuals who may seek op-
portunities elsewhere, ultimately affecting their retention rates and overall organ-
izational performance. 

4.2. Lack of Guidance in Career Development Planning 

Another critical limitation in career development paths is the absence of effective 
guidance for career planning. Many professionals, especially those in the early 
stages of their careers, often find themselves navigating their career trajectories 
without adequate support or direction. A qualitative study focusing on the expe-
riences of early-career medical laboratory professionals revealed that the lack of 
structured career development planning led to feelings of uncertainty and dissat-
isfaction among participants [9]. The absence of mentorship and career coaching 
can exacerbate these feelings, as individuals may struggle to identify their career 
goals and the steps necessary to achieve them. Furthermore, without proper guid-
ance, employees may not be aware of the various opportunities available to them 
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within their organizations or industries. This lack of awareness can stifle their 
professional growth and limit their ability to make informed decisions about their 
careers. Organizations must prioritize the development of comprehensive career 
planning resources and mentorship programs (refers to structured mentoring or 
coaching programs provided by an organization to foster employees’ career de-
velopment) to empower employees to take charge of their career trajectories, 
thereby enhancing job satisfaction and retention. 

4.3. Insufficient Talent Mobility within the Industry 

The third significant limitation of career development paths is the insufficient 
mobility of talent within industries. Many professionals find it challenging to 
move between roles or organizations, which can lead to stagnation and frustra-
tion. Research indicates that limited opportunities for lateral movement or role 
diversification can hinder career growth and employee satisfaction [10]. In indus-
tries where talent mobility is restricted, employees may feel trapped in their cur-
rent positions, unable to explore new challenges or advance their skills. This situ-
ation is particularly prevalent in sectors with rigid hierarchies or where specialized 
skills are highly valued, making it difficult for individuals to transition into differ-
ent roles or fields. Furthermore, the lack of industry-wide standards for career 
advancement can exacerbate this issue, as professionals may not have a clear un-
derstanding of how to leverage their skills in new contexts. To address this limi-
tation, organizations and industry leaders must foster a culture of mobility by cre-
ating pathways for employees to explore diverse roles and facilitating cross-indus-
try transitions. By doing so, they can enhance employee engagement and retention 
while also benefiting from a more versatile and skilled workforce. 

5. The Absence of Effective Policy Support 

The absence of effective policy support in various sectors has been a significant 
barrier to progress and development in Shandong Province. This lack of support 
can manifest in multiple ways, including insufficient government funding, inef-
fective implementation of existing policies, and a lack of industry standards and 
regulations. Each of these factors contributes to a systemic failure to address the 
needs of the population, ultimately hindering economic and social growth (see 
Figure 3). 

5.1. Insufficient Government Investment 

Government investment is crucial for the successful implementation of policies 
that support various sectors, including healthcare, education, and social services. 
However, many governments fail to allocate adequate resources to these areas, 
resulting in underfunded programs that cannot meet the needs of the population. 
For instance, studies have shown that countries with low investment in health 
systems often experience poorer health outcomes and increased mortality rates 
due to preventable diseases [11]. Inadequate funding can lead to a cycle of neglect,  
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Figure 3. The absence of effective policy support. 

 
where essential services are not provided, and the most vulnerable populations 
suffer the most. Furthermore, the lack of financial resources can stifle innovation 
and limit the ability of organizations to implement effective solutions to pressing 
issues, such as mental health support and chronic disease management [12]. This 
underinvestment not only affects immediate outcomes but can also have long-
term implications for national development and economic stability. 

5.2. Ineffective Implementation of Relevant Policies 

Even when policies are established, their effectiveness can be severely compro-
mised by poor implementation. Factors such as lack of clarity in policy guidelines, 
insufficient training for implementers, and inadequate monitoring mechanisms 
can lead to suboptimal outcomes [13]. For example, in the context of health poli-
cies, research has indicated that without proper training and resources, healthcare 
providers may struggle to adhere to guidelines, resulting in inconsistent care and 
poor patient outcomes [11]. Additionally, the failure to engage stakeholders in the 
policy-making process can result in a lack of ownership and accountability, fur-
ther exacerbating implementation challenges. Policies that are not tailored to the 
specific needs of the community or that lack the necessary support structures are 
often met with resistance or apathy, leading to their eventual failure [11]. There-
fore, it is essential for policymakers to not only develop comprehensive policies 
but also to ensure that there are robust frameworks in place for their effective im-
plementation. 

5.3. Lack of Industry Standards and Regulations 

The absence of industry standards and regulations can create an environment 
where practices vary widely, leading to inconsistencies and potential harm. In sec-
tors such as healthcare, the lack of standardized protocols can result in significant 
disparities in the quality of care provided to patients [12]. For instance, without 
clear guidelines on treatment protocols, healthcare professionals may rely on per-
sonal judgment, which can lead to varying outcomes based on individual practices 
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rather than evidence-based standards. Moreover, the lack of regulatory oversight 
can allow for the proliferation of substandard products and services, ultimately 
jeopardizing public health and safety [13]. Establishing clear industry standards is 
essential not only for ensuring quality and safety but also for fostering trust among 
consumers and stakeholders. Furthermore, without a regulatory framework, it be-
comes challenging to hold organizations accountable for their practices, leading 
to a cycle of neglect and poor performance across industries [11]. Thus, the devel-
opment and enforcement of industry standards are critical for promoting con-
sistency and protecting the interests of all stakeholders involved. 

6. The Relationship between Continuing Education and  
Career Development 

Continuing education plays a pivotal role in enhancing career development across 
various professions, particularly in healthcare and academia. It serves as a mech-
anism for professionals to update their knowledge, acquire new skills, and main-
tain their competencies in an ever-evolving job market. For instance, studies have 
shown that participation in continuing education programs correlates with in-
creased job satisfaction and career advancement opportunities. A survey of 
healthcare professionals indicated that those who engaged in continuous learning 
reported higher levels of career satisfaction and were more likely to pursue lead-
ership roles within their organizations [14]. Furthermore, continuing education 
fosters a culture of lifelong learning, which is essential in fields where advance-
ments in technology and practice are rapid. As professionals engage in ongoing 
education, they not only enhance their individual competencies but also contrib-
ute to the overall improvement of their respective fields, thereby creating a more 
skilled workforce capable of meeting the demands of modern healthcare and other 
industries [15]. 

6.1. The Role of Continuing Education in Promoting Career  
Development 

Continuing education is instrumental in promoting career development by provid-
ing professionals with the necessary tools to advance in their fields. It equips in-
dividuals with updated knowledge and skills, thereby enhancing their employa-
bility and career prospects. For example, research has demonstrated that healthcare 
professionals who participate in continuing education are better prepared to meet 
the challenges of their roles, leading to improved patient outcomes and organiza-
tional effectiveness [16]. Additionally, continuing education fosters networking 
opportunities, allowing professionals to connect with peers and mentors who can 
guide their career trajectories. This networking is particularly valuable in fields 
such as nursing, where mentorship and collaboration are critical for professional 
growth [14]. Moreover, the incorporation of technology in continuing education, 
such as online courses and webinars, has made learning more accessible, enabling 
professionals to engage in lifelong learning regardless of their geographical loca-
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tion or work commitments [17]. Ultimately, continuing education not only en-
hances individual competencies but also contributes to the development of a more 
knowledgeable and skilled workforce, which is essential for career advancement. 

6.2. Feedback Mechanisms of Career Development on Continuing 
Education 

The relationship between career development and continuing education is bidi-
rectional, where advancements in one’s career can influence the pursuit of further 
education. As professionals progress in their careers, they often encounter new 
challenges and responsibilities that necessitate additional training and education. 
This feedback mechanism is crucial for ensuring that individuals remain compe-
tent and competitive in their fields. For instance, healthcare professionals who 
take on leadership roles may seek continuing education opportunities to develop 
management and leadership skills, thereby enhancing their effectiveness in their 
new positions [18]. Additionally, organizations that prioritize career development 
often provide support for continuing education, recognizing that a well-trained 
workforce is essential for achieving organizational goals. This support can include 
financial assistance for courses, time off for education, and access to resources that 
facilitate learning [14]. Furthermore, as professionals gain experience and exper-
tise, they may also contribute to the education of others, creating a cycle of 
knowledge sharing that benefits the entire organization. This reciprocal relation-
ship underscores the importance of integrating career development initiatives 
with continuing education programs to foster a culture of continuous improve-
ment and professional growth. 

6.3. Case Analysis: Successful Examples of Continuing Education 
and Career Development 

Several successful case studies illustrate the positive impact of continuing educa-
tion on career development across various fields. For example, a study involving 
nursing faculty highlighted how participation in mentorship programs and con-
tinuing education significantly enhanced career satisfaction and advancement op-
portunities for underrepresented groups [14]. These faculty members reported 
that ongoing education not only improved their teaching skills but also opened 
doors for leadership roles within their institutions. Another notable case is the 
implementation of a structured continuing education program for medical pro-
fessionals, which resulted in improved patient care and increased job satisfaction 
among participants [14]. This program emphasized the importance of lifelong 
learning and provided healthcare workers with the necessary skills to adapt to 
changing medical practices. Additionally, the integration of technology in contin-
uing education, such as the use of online learning platforms, has further facilitated 
access to education, enabling professionals to pursue learning opportunities that fit 
their schedules and career aspirations [16]. These examples underscore the critical 
role of continuing education in shaping successful career paths and highlight the 
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need for organizations to invest in ongoing professional development initiatives. 

7. Future Development Directions and Recommendations 
7.1. Improving Continuing Education System 

The continuing education system for healthcare professionals is crucial for main-
taining high standards of practice and ensuring that practitioners are up-to-date 
with the latest advancements in their fields. Research indicates that a well-struc-
tured continuing education program can significantly reduce turnover rates 
among laboratory staff, as those who perceive clear career paths and have access 
to funded educational opportunities tend to remain in their positions longer [1]. 
This highlights the need for healthcare organizations to invest in comprehensive 
continuing education programs that not only meet regulatory requirements but 
also align with the personal and professional development goals of their employ-
ees. By fostering an environment that prioritizes ongoing learning and skill en-
hancement, healthcare institutions can improve job satisfaction, enhance em-
ployee retention, and ultimately provide better patient care. Additionally, inte-
grating flexible learning options, such as online courses and workshops, can cater 
to the diverse needs of healthcare professionals, allowing them to pursue educa-
tion without compromising their work commitments. This approach not only en-
hances individual competencies but also strengthens the overall healthcare work-
force, making it more resilient and adaptable to changing healthcare demands. 

7.2. Establishing Diversified Career Development Pathways 

Career development pathways in healthcare should be diversified to accommo-
date the varied interests and aspirations of professionals within the field. Current 
trends indicate that many healthcare workers seek roles that allow for specializa-
tion and advancement, yet often face barriers due to a lack of clearly defined career 
trajectories [19]. Establishing multiple pathways for career advancement can en-
hance job satisfaction and retention, as employees are more likely to stay in posi-
tions where they see opportunities for growth and development. By implementing 
these strategies, healthcare organizations can not only enhance employee engage-
ment but also ensure that they have a skilled and motivated workforce capable of 
meeting the evolving needs of the healthcare system. 

7.3. Strengthening Policy Support and Industry Standards 

To promote a robust healthcare workforce, it is essential to strengthen policy sup-
port and establish clear industry standards that guide professional practice. Cur-
rent evidence suggests that inconsistencies in policies and regulations can lead to 
confusion and hinder the effective implementation of advanced practice roles 
[20]. Policymakers must prioritize the development of comprehensive frame-
works that define the scope of practice for various healthcare roles, ensuring that 
all professionals operate within clear and standardized guidelines. This includes 
establishing criteria for education, training, and certification that align with best 
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practices and meet the needs of the healthcare system. Additionally, ongoing eval-
uation and adaptation of these policies are necessary to respond to emerging chal-
lenges and workforce dynamics. By fostering a supportive policy environment, 
healthcare organizations can enhance the quality of care delivered to patients and 
create a more stable and effective workforce. Collaborative efforts between gov-
ernment agencies, educational institutions, and healthcare providers are vital for 
achieving these goals, ultimately leading to improved health outcomes and a more 
sustainable healthcare system. 

8. Conclusions 

In conclusion, the field of medical laboratory personnel education and profes-
sional development in Shandong Province is at a critical juncture. The analysis 
presented in this review highlights several key challenges that practitioners face, 
including inadequate continuing education systems and unclear career advance-
ment pathways. These obstacles not only hinder individual growth but also impact 
the overall efficacy and innovation within the medical laboratory sector. 

The importance of improving the continuing education framework cannot be 
overstated. As the healthcare landscape evolves with rapid technological advance-
ments and shifting patient care paradigms, it is essential for medical laboratory 
professionals to engage in lifelong learning. This necessitates a robust and flexible 
continuing education system that caters to diverse learning needs and incorpo-
rates emerging trends in biomedical science and laboratory technology. By prior-
itizing educational reforms, stakeholders can ensure that laboratory personnel re-
main competent, confident, and capable of delivering high-quality patient care. 

Moreover, establishing clearer career development tracks is vital for enhancing 
job satisfaction and retention among laboratory professionals. Currently, many 
practitioners in Shandong Province experience stagnation in their careers, which 
can lead to decreased motivation and productivity. By developing structured ca-
reer pathways that include mentorship opportunities, specialized training, and 
leadership development, organizations can foster a culture of growth and excel-
lence. Such initiatives would not only benefit individual employees but also con-
tribute to the overall strength and reputation of the medical laboratory profession. 

Looking forward, future research should aim to gather comprehensive data on 
the specific educational needs and career aspirations of medical laboratory per-
sonnel. Studies that explore the effectiveness of various educational models and 
professional development programs are essential for identifying best practices and 
informing policy decisions. Additionally, collaboration between educational in-
stitutions, healthcare facilities, and professional organizations can facilitate the 
sharing of resources and knowledge, ultimately leading to a more cohesive ap-
proach to workforce development. 

In summary, addressing the challenges faced by medical laboratory personnel 
in Shandong Province requires a multifaceted strategy focused on enhancing con-
tinuing education and clarifying career development opportunities. By fostering 

https://doi.org/10.4236/jbm.2025.139035


L. N. Ren et al. 
 

 

DOI: 10.4236/jbm.2025.139035 402 Journal of Biosciences and Medicines 
 

an environment that supports continuous learning and professional growth, we 
can ensure that the medical laboratory workforce is well-equipped to meet the 
demands of an ever-evolving healthcare landscape. This balanced approach will 
not only benefit individual practitioners but will also have a profound impact on 
the quality of healthcare services provided within the community. 

9. Limitations 

This article is based exclusively on a single cross-sectional survey (n = 229) con-
ducted in Shandong Province and on literature selected by the authors; no pri-
mary data were independently generated or re-analysed. Participants were re-
cruited through stratified convenience sampling; individuals most dissatisfied—
or most satisfied—with continuing education may have been more inclined to re-
spond, potentially skewing reported gaps. All respondents work within one Chi-
nese province where institutional structures, funding levels, and regulatory envi-
ronments differ from those in other regions; findings may not generalise to other 
provinces or countries. The cited literature was identified via targeted searches in 
English and Chinese language databases; relevant studies published in other lan-
guages or in grey literature may have been missed. Because of these limitations, 
the reported deficiencies, associations, and recommendations should be inter-
preted as context-specific signals rather than definitive, universally applicable 
conclusions. 
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