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Abstract:

Background:  The  Quality  Management  System  (QMS)  is  essential  for  guaranteeing  the  reliability  of  results  in
medical laboratories. This study explored the perceptions of medical laboratory practitioners in Morocco regarding
the QMS.

Objective: This study aimed to explore the perceptions of medical laboratory professionals in Morocco regarding
Quality Management Systems (QMSs), identify the main obstacles to their implementation, and analyze the socio-
demographic factors influencing these perceptions.

Methods: This study used a cross-sectional quantitative design conducted in Morocco, involving 464 participants.
Data  were analyzed using SPSS version 22.  The study used a  scoring method to  assess  levels  of  perception and
applied the chi-square (χ2) test and binary logistic regression to assess associations between variables.

Results: Over 90% of respondents recognized the benefits of QMS, but identified three main obstacles: an additional
workload (53.66%), a significant financial cost (43.10%), and time-consuming implementation (45.47%). In addition,
the results showed strong Pearson correlations between overall perception and age (p = 0.032), particularly in the
50-60  age  group,  where  54.17%  expressed  positive  opinions.  The  binary  logistic  regression  results  indicated
practitioners' perceptions to be influenced by age, gender, and profession.

Conclusion: The results highlighted the need to increase awareness of the importance of QMS among professionals
as well as support laboratories in establishing a robust organizational framework to ensure effective management of
resources and improve the integration of the QMS with other systems, such as the management information system
and the external audit program.

Keywords: Accreditation, Laboratory technicians, Biologists, Perceptions, Quality management system, Awareness,
Medical laboratories.
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1. INTRODUCTION
In a context where the quality of healthcare services is

a central concern, implementing robust Quality Manage-
ment  Systems  (QMSs)  in  Medical  Laboratories  (ML)  is
essential.  These  systems  enable  efficient  patient  care
while  minimizing  errors  and  guaranteeing  appropriate
control  measures.  Thus,  a  well-structured  QMS  ensures
the rigor of diagnostic processes, improves the reliability
of  results,  and  promotes  optimal  management  of
resources, therefore contributing to the overall quality of
care [1].

However,  introducing  a  QMS  is  not  without
consequences for laboratory professionals. They are faced
with a reorganization of tasks and an increase in workload
[2]. The QMS is sometimes perceived as time-consuming,
requiring  significant  involvement  in  document  manage-
ment,  monitoring  quality  indicators,  and  carrying  out
internal audits [3, 4]. In addition, the costs associated with
its  implementation,  particularly  in  terms  of  continuing
training and the acquisition of  new technologies,  can be
considered  high  [5,  6].  Other  surveys  have  revealed
structural deficiencies, including inadequate technological
infrastructures,  which  include  the  absence  of  robust
information systems and suitable digital devices [7, 8]. In
addition,  leadership  challenges,  marked  by  a  lack  of
strategic  foresight  and  a  lack  of  commitment  from
decision-makers,  are  a  significant  barrier  to  the
assimilation  of  QMS  [7].  Moreover,  there  is  inherent
cultural  resistance,  particularly  in  environments  where
quality  standards  have  not  yet  been  integrated  into
professional practices, resulting in insufficient compliance
with change initiatives [9].  These gaps in  perceptions of
quality management can hinder continuous improvement
and compliance with standards [10]. Similarly, a negative
perception can be intensified by insufficient training and
knowledge  [11-13].  Consequently,  it  is  imperative  to
develop  scalable  programs  adapted  to  resource-limited
contexts,  providing  specialized  modules,  hybrid
methodologies  integrating  online  and  face-to-face
teaching, and resources easily accessible through simple
technologies [14, 15].

Despite these constraints, QMS in laboratories offers
many  advantages,  particularly  in  terms  of  accuracy  and
reliability  of  results  [16,  17].  Indeed,  a  well-structured
QMS ensures  that  processes  are  rigorously  planned and
controlled, reducing errors that could compromise patient

safety, while improving sample and resource management
[18]. In addition, it enables to implement procedures that
guarantee the integrity of the results provided to patients,
thus  helping  to  improve  the  quality  of  care  [19].
Furthermore, the QMS reinforces professional knowledge
[20]  and  the  collective  responsibility  of  employees,  as
shown  by  a  study  that  indicated  over  97% of  laboratory
professionals to be aware of the importance of QMS and
consider  its  application  a  shared  responsibility  [21].
Moreover, this system improves operational efficiency by
reducing  sample  rejections  and  optimizing  the  use  of
available  resources.  Finally,  it  also  encourages  inter-
disciplinary collaboration,  promoting better coordination
among the teams [22, 23].

These  positive  perceptions  often  lead  to  favorable
attitudes  in  the  workplace,  which  are  crucial  to  the
successful  adoption  and  implementation  of  quality
standards [10]. Indeed, a favorable view of the QMS plays
an  essential  role  in  improving  the  quality  culture  within
the  laboratory  [3].  Furthermore,  adequate  training  and
information  on  the  QMS  is  not  only  beneficial,  but  also
essential  to  enable  staff  to  adopt  and  implement  it
effectively  [24].

To meet the challenges inherent in implementing QMS,
many  initiatives  have  been  taken  to  improve  laboratory
performance  and  ensure  compliance  with  established
standards.  In  the  Tanzanian  context,  Beyanga  et  al.
highlighted  four  main  priorities:  staff  capacity  building,
method validation and verification, systematic application
of internal quality control measures, and participation in
external  quality  control  programs.  These  synergistic
efforts  were  designed  to  enhance  the  reliability  of
laboratory  services  [25].  Furthermore,  in  the  context  of
Africa  and  Central  Asia,  Mateta  et  al.  highlighted  the
beneficial  results  of  the  intervention  of  the  Clinical  and
Laboratory Standards Institute (CLSI) via its Global Health
Partnerships (GHP) program, which was implemented in
32  laboratories  to  establish  QMSs  and  improve  their
performance.  This  systematic  intervention  relied  on  the
use of standardized checklists, used before and after the
program,  to  quantitatively  assess  its  effectiveness.  The
results indicated that a structured program, involving the
application  of  recognized  checklists,  proactive  manage-
ment support, and professional training complemented by
on-site  advice,  can  significantly  improve  the  quality  of
laboratory  services  [26].
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Nevertheless, these research efforts have mainly taken
place in contexts distinct from Morocco, where there is, to
our knowledge, a lack of relevant data on this particular
issue.  This  research,  therefore,  aimed  to  fill  this  gap  by
exploring  the  perceptions  of  Medical  Laboratory
Practitioners  (MLPs)  in  Morocco  regarding  QMS,  thus
offering perspectives for improving the culture of quality
in laboratory services in the country. This work has thus
proposed  an  innovative  approach  to  prepare  Moroccan
laboratories  for  a  quality  approach  by  improving  their
perceptions  of  this  system.

2. METHODS
For  the  present  cross-sectional  investigation,  we

adhered  to  the  protocols  delineated  in  the  STROBE
Declaration, an international endeavor aimed at enhancing
the  precision  and  quality  of  reporting  associated  with
observational  research.  This  methodological  framework
guarantees a thorough and transparent exposition of the
employed  methods,  the  resultant  findings,  and  their
subsequent  analysis,  by  the  recognized  best  practices
pertinent  to  this  domain  of  inquiry  [27].

2.1. Study Design
This  cross-sectional  study  was  carried  out  among

MLPs operating in all Morocco's health regions. The main
objective of this survey was to integrate participants from
various  sectors  to  understand  their  perceptions
concerning  the  QMS.  Our  study  on  the  perceptions  of
practitioners  in  medical  analysis  laboratories  was  non-
interventional,  aimed  at  gathering  information  on  the
opinions of healthcare professionals without altering their
behavior  or  directly  intervening in  their  activities.  Thus,
no formal ethical approval was sought. However, all moral
considerations  were  rigorously  respected;  informed
consent  from  participants  was  obtained,  and  the
confidentiality of data and the anonymity of respondents
were guaranteed. These aspects were clearly explained in
the questionnaire used for our survey, ensuring the study's
ethical and transparent conduct.

2.2. Study Population and Sample
Our  research  study  encompassed  a  cohort  of  1520

laboratory technicians engaged in the public sector within
Morocco, 322 biologists operating in the same sector, and
another  359  biologists  affiliated  with  the  private  sector
[28]. Nevertheless, the number of public sector laboratory
technicians  has  not  been  disclosed  by  the  Ministry  of
Health. The sample size was determined using the formula
below, modified for an infinite population.

- n=Z2 * p * (1-p) / e2

- where, n is the sample size;
- Z is the Z-score, which represents the desired level of

confidence (1.96 for a 95% confidence level);
- p is the estimated proportion of the population with

the characteristic under study (often assumed to be 0.5);
- e is the tolerated margin of error (e.g. 5%).
By leveraging these parameters,  we ascertained that

the  requisite  sample  size  amounted  to  384  participants;
however, we opted to integrate 464 individuals to enhance
statistical  accuracy,  diminish  the  margin  of  error,  and
enable  a  more  comprehensive  sub-group  analysis.

2.3. Data Collection
The data collection process took place from September

2021 to May 2023. Almost half of the questionnaires were
distributed  in  person,  while  the  other  half  were
administered by digital dissemination using Google Forms.

A  questionnaire  on  perceptions  of  MLPs  related  to
QMS  was  developed  and  adapted  from  several  previous
studies [2-4, 29]. The questionnaire had three sections: a)
general information (5 questions); b) QMS perceptions (6
items),  and  c)  the  comments  and  recommendations
section.

2.4. Questionnaire Validation
The  questionnaire  used  in  this  work  underwent  a

meticulous validation procedure about content, structure,
terminology (assessed by experts in the field), brevity, and
comprehensibility  (approved  by  face  validity)  during  a
preliminary evaluation involving three technicians and two
biologists. To reduce the risk of bias in this research work,
a series of  measures were implemented.  Initially,  simple
random sampling was used to mitigate the risk of selection
bias. The questionnaire was distributed in both paper and
digital formats to address the problem of non-participation
by some professionals within the professional  groups.  In
addition,  the  confidentiality  of  participants  was
guaranteed,  thus  mitigating  the  social  desirability  bias
that may have prompted participants to provide answers
in line with societal expectations rather than their genuine
views.

2.5. Data Processing and Scoring
The  types  of  questions  included  in  the  questionnaire

were  of  the  5-point  Likert  type,  designed  to  assess
different aspects of participants' perceptions. Perception
questions  used  a  Likert  scale,  awarding  1  point  for
'strongly  disagree',  2  points  for  'disagree',  3  points  for
'neutral',  4  points  for  'agree',  and  5  points  for  'strongly
agree'.

To ensure a consistent and comparable methodology for
analyzing  overall  and  specific  perceptions,  Likert  scale
responses  were  converted  to  a  standardized  0-100  scale,
where “strongly disagree” corresponded to 0, “disagree” to
25, “neutral” to 50, “agree” to 75, and “strongly agree” to
100. Perception scores were classified into two categories,
including a positive perception, defined by a score greater
than or equal to 75%, and a negative perception for scores
below  75%.  Negatively  worded  items  were  treated  in
reverse,  where  a  negative  response  corresponded  to  a
positive  perception.  An  overall  average  score  was
calculated  for  each  participant  by  taking  the  average  of
scores  obtained  on  all  items  after  inversion  of  scores  on
negative items (“strongly disagree” = 100, “disagree” = 75,
“neutral”  =  50,  “agree”  = 25,  and  “strongly  agree”  = 0).
Finally,  participants'  mean  scores  were  categorized  into
positive  or  negative  perceptions,  using  the  same  75%
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threshold  as  applied  to  perception-specific  scores.
Our categorization has been found to be in accordance

with  previous  studies  conducted  among  healthcare
professionals  [30,  31].

2.6. Statistical Analysis
The spreadsheet (Excel) was exported to SPSS version

22  and  coded  according  to  a  predefined  coding  sheet.
Descriptive  statistics  for  the  present  study  have  been
presented in the form of numbers (n) and proportions (%).
The Chi-square test was used to assess possible correlations
between  socio-demographic  characteristics  and  the  two
levels of global perceptions. Binary logistic regression was
used to examine the factors influencing the different types
of MLP perceptions of the QMS. A p-value of less than 0.05
was  considered  to  have  statistical  significance.  It  is
important  to  highlight  that  four  incomplete  records  were
discarded from the database to safeguard the integrity  of
the analyses.

3. RESULTS

3.1. Socio-demographic Characteristics
A total of 464 MLPs from various sectors, including the

private sector, university hospitals, and the public sector
in  Morocco,  were  included  in  this  research.  The
demographic  characteristics  of  the  participants  are
described  in  Table  1.  The  results  showed  that  most
participants  were  under  30  (46.34%),  followed  by  those
aged 30 to 40 (29.09%), those aged 40 to 50 and 50 to 60
(10.34% for both), and those over 60 (3.66%). The study
population comprised 44.61% men and 55.39% women. A
significant  proportion  of  the  participants  was  associated
with  the  private  (42.46%)  and  public  (47.2%)  sectors,
while  some  were  affiliated  with  university  hospitals
(10.34%).  A  significant  proportion  of  respondents  had
more  than  ten  years'  experience  (35.99%),  the  second
highest being 3 to 10 years (30.82%), followed by 1 to 3
years (21.34%) and less than 1 year (11.85%).

Table 1. Socio-demographic characteristics of the participants.

Socio-demographic Characteristics N (%)

Age

Under 30 215 (46.34%)
30-40 years old 135 (29.09%)
40-50 years old 49 (10.56%)
50-60 years old 48 (10.34%)

Over 60 17 (3.66%)

Gender
Male 207 (44.61%)

Female 257 (55.39%)

Profession
Laboratory technician 412 (88.79%)

Biologist 52 (11.21%)

Sector of activity
Public 219 (47.2%)
Private 197 (42.46%)

University hospital 48 (10.34%)

Experience

Less than one year 55 (11.85%)
1 to 3 years 99 (21.34%)
3 to 10 years 143 (30.82%)

More than 10 years 167 (35.99%)

Table 2. Laboratory practitioners' perceptions of QMS.

Items Strongly
Disagree

Somewhat
Disagree Neutral Somewhat Agree Strongly Agree

Perceptions

Negative Positive

QMS improves ML performance 6 (1.29%) 6 (1.29%) 30 (6.47%) 93 (20.04%) 329 (70.91%) 42 (9.05%) 422 (90.94%)
QMS improves the image of the

ML 4 (0.86%) 5 (1.08%) 31 (6.68%) 99 (21.34%) 325 (70.043%) 40 (8.62%) 424 (91.37%)

QMS develops professional
skills 8 (1.72%) 6 (1.29%) 26 (5.6%) 114 (24.57%) 310 (66.81%) 40 (8.62%) 424 (91.37%)

QMS is a workload 103 (22.2%) 112 (24.14%) 101 (21.77%) 83 (17.89%) 65 (14.01%) 249 (53.66%) 215 (46.34%)
Implementing QMS is costly 128 (27.59%) 136 (29.31%) 125 (26.94%) 50 (10.78%) 25 (5.39%) 200 (43.10%) 264 (56.89%

Implementing QMS in
laboratories takes too much

time
106 (22.84%) 147 (31.68%) 116 (25%) 74 (15.95%) 21 (4.56%) 211 (45.47%) 253 (54.53%)
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3.2. MLPs’ Perceptions of the QMS
The  evaluation  of  MLPs’  perceptions  of  the  quality

approach  enabled  us  to  measure  their  involvement,
motivation, and commitment to the application of quality
practices  within  medical  laboratories  (Table  2).  The
results revealed that over 90% of participants recognized
the  role  of  QMS  in  improving  performance,  enhancing
laboratory reputation, and facilitating the advancement of
skills.  Concerning  perceived  obstacles,  43.10%  of
respondents  felt  that  the  QMS  required  a  significant
investment, 45.47% said it was time-consuming to set up,
and 53.66% considered it an additional workload.

3.3. Factors associated with MLPs’ overall Perception
Table 3 shows significant correlations between MLPs’

overall  perception  of  the  QMS  and  various  socio-
demographic  factors.  The analysis  indicated that  certain
variables  in  particular  influence  overall  perception.
Specifically,  age  correlates  positively  with  overall
perception,  particularly  in  the  50-60  age  group,  where
54.17% of the participants expressed positive opinions, as
evidenced by a significant Chi-square value (p=0.032). On
the other  hand,  other  socio-demographic  variables,  such
as  gender,  function,  sector  of  activity,  and  professional
experience, showed no significant association with overall
perception, as indicated by p-values greater than 0.05. For
example, the “gender” variable revealed a slight variation
between  men  (30.92%)  and  women  (36.96%);  however,
this  disparity  indicated  no  statistical  significance  (p  =
0.172).  A  similar  absence  of  significant  differences  was
observed  in  practitioners'  roles  and  their  corresponding
areas of activity.

3.4. Factors associated with different Types of MLPs’
Perceptions of the QMS

Binary logistic regression analysis indicated significant
variations in QMS perceptions according to demographic
factors, such as age, gender, profession, and experience.
People  aged  between  30  and  50  had  a  favorable
perception of the improvement in laboratory images due to
QMS,  as  evidenced in  particular  by  the  significant  Odds
Ratios (OR). Conversely, people aged 50 to 60 perceived
the  implementation  of  a  QMS as  financially  feasible  and
time-consuming.  As  far  as  gender  disparities  are

concerned, women recognized the effectiveness of QMS in
lightening  workloads,  improving  laboratory  reputation,
and ensuring rapid execution, a view not shared by their
male counterparts. Biologists had reservations about the
accelerated implementation of the QMS, as evidenced by
an  OR  of  0.34,  meaning  a  greater  reluctance  than
laboratory  technicians.  In  terms  of  professional
experience, employees with more than 10 years' seniority
perceived a significant reduction in workload thanks to the
QMS (OR of 3.19) (Table 4).

3.5. Suggestions put Forth by the Respondents
Complementing the quantitative results, the qualitative

recommendations  provided  by  participants  provided
important  insights  into  potential  improvements  to  the
QMS in medical laboratories. These suggestions reflected
concrete needs and specific expectations of practitioners,
highlighting  initiatives  that  should  be  prioritized  to
overcome  the  challenges  associated  with  QMS
implementation. At the legislative level, participants urged
the formulation of a strict regulatory framework, including
mandatory laboratory accreditation, unannounced audits,
and the creation of a regional entity dedicated to training,
supervision,  and  regulation.  The  participants  also
suggested  incorporating  the  ISO  15189  standard  while
urging the State to allocate adequate financial and human
resources.

As  far  as  organizational  structure  is  concerned,  the
active  participation  of  staff  in  the  quality  initiative,  the
encouragement  of  collaborative  teamwork,  and  the
development  of  a  quality-oriented  culture,  were
considered essential by the participants. Ongoing training
programs,  with  transparent  communication  and  clear
delineation  of  responsibilities,  can  prove  to  be  powerful
mechanisms  for  reinforcing  professional  awareness  and
fostering collective commitment.

Recommendations  made  by  participants  further
emphasized the importance of continuous training for all
staff, including international internship opportunities, job
rotation,  and  the  use  of  Massive  Open  Online  Courses
(MOOCs)  to  align  skills  with  global  standards.  Finally,
respondents proposed the introduction of process control
mechanisms  and  regular  internal  audits  to  ensure
continuous  improvement.

Table 3. Factors associated with the overall perceptions of MLPs regarding QMS.

Socio-demographic Characteristics
Perceptions Khi-deux

(p-value)Negative Positive

Age

Under 30 148 (68.84%) 67 (31.16%)

0.032
30-40 years old 93 (68.89%) 42 (31.11%)
40-50 years old 30 (61.22%) 19 (38.78%)
50-60 years old 22 (45.83%) 26 (54.17%)
Over 60 years 12 (70.59%) 5 (29.41%)

Gender
Male 143 (69.08%) 64 (30.92%)

0.172
Female 162 (63.04%) 95 (36.96%)

Profession
Laboratory technician 265 (64.32%) 147 (35.68%)

0.071
Biologist 40 (76.92%) 12 (23.08%)
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Socio-demographic Characteristics
Perceptions Khi-deux

(p-value)Negative Positive

Sector of activity
Public 140 (63.93%) 79 (36.07%)

0.722Private 132 (67.01%) 65 (32.99%)
University hospital 33 (68.75%) 15 (31.25%)

Experience

Less than one year 38 (69.09%) 17 (30.9%)

0.659
1 to 3 years 69 (69.69%) 30 (30.3%)
3 to 10 years 93 (65.03%) 50 (34.97%)

More than 10 years 105 (62.87%) 62 (37.13%)

Table 4. Factors correlated with MLPs’ perceptions of QMS.

- a) Improved
Performance

Image
Enhancement

c) Skills
Development

d) QMS Reduces
Workload

f) Implementation
of QMS is

Financially Feasible
g) Implementation
of QMS is Timely

- Sig. OR
(95% CI) Sig. OR

(95% CI) Sig. OR
(95% CI) Sig. OR

(95% CI) Sig. OR
(95% CI) Sig. OR

(95% CI)

Age range 0.432 - 0.008 - 0.906 - 0.636 - 0.201 - 0.062 -
Under 30 years - 1 - 1 - 1 - 1 - 1 - 1

30-40 years old 0.788 1.16
(0.4-3.38) 0.014 4.74

(1.36-16.5) 0.987 0.99
(0.31-3.18) 0.213 0.66

(0.34-1.27) 0.487 1.32
(0.61-2.85) 0.367 1.45

(0.65-3.24)

40-50 years old 0.150 4.05
(0.6-27.16) 0.037 14.4

(1.17-176.93) 0.778 1.27
(0.25-6.49) 0.299 0.59

(0.21-1.61) 0.061 3.45
(0.95-12.56) 0.137 2.48

(0.75-8.18)

50-60 years old 0.363 2.31
(0.38-3.99) 0.772 1.32

(0.19-8.86) 0.918 0.92
(0.17-4.85) 0.435 0.65

(0.22-1.92) 0.022 5.21
(1.26-21.49) 0.012 4.86

(1.41-16.74)

Over 60 years 0.818 0.8
(0.12-5.21) 0.195 5.85

(0.4-84.72) 0.458 2.57
(0.21-0.95) 0.975 1.02

(0.27-3.82) 0.171 3.38
(0.59-19.39) 0.939 1.07

(0.17-6.75)

Female 0.971 1.01
(0.49-2.06) 0.017 2.49

(1.18-5.26) 0.388 1.37
(0.67-2.79) 0.028 1.64

(1.05-2.56) 0.660 0.88
(0.51-1.53) 0.019 1.89

(1.11-3.22)

Biologist 0.428 1.87
(0.39-8.87) 0.053 0.36

(0.13-1.02) 0.710 0.81
(0.27-2.45) 0.844 0.93

(0.44-1.94) 0.162 0.49
(0.19-1.32) 0.023 0.34

(0.13-0.86)
Sector of
activity 0.322 - 0.551 - 0.786 - 0.257 - 0.800 - 0.184 -

Public - 1 - 1 - 1 - 1 - 1 - 1

Private 0.400 0.74
(0.37-1.49) 0.275 0.67

(0.32-1.38) 0.750 1.12
(0.55-2.3) 0.534 0.87

(0.57-1.33) 0.506 0.83
(0.49-1.42) 0.312 0.77

(0.47-1.27)
University
hospital 0.143 0.45

(0.16-1.31) 0.720 0.79
(0.22-2.87) 0.624 0.76

(0.25-2.28) 0.102 0.52
(0.24-1.14) 0.823 0.89

(0.34-2.37) 0.082 0.43
(0.16-1.11)

Experience 0.255 - 0.338 - 0.686 - 0.163 - 0.050 - 0.233 -
Less than one

year - 1 - 1 - 1 - 1 - 1 - 1

1 to 3 years 0.059 0.13
(0.02-1.08) 0.254 2.07

(0.59-7.19) 0.926 0.93
(0.22-4.04) 0.215 1.65

(0.75-3.62) 0.528 1.39
(0.5-3.86) 0.120 0.51

(0.22-1.19)

3 to 10 years 0.075 0.15
(0.02-1.22) 0.668 0.78

(0.25-2.42) 0.801 0.83
(0.19-3.59) 0.050 2.19

(0.99-4.79) 0.285 1.75
(0.63-4.85) 0.046 0.42

(0.18-0.98)
More than 10

years 0.054 0.1
(0.01-1.04) 0.646 0.64

(0.09-4.2) 0.350 0.42
(0.07-2.56) 0.031 3.19

(1.11-9.18) 0.258 0.43
(0.1-1.85) 0.234 0.49

(0.15-1.59)

4. DISCUSSION
This study aimed to assess MLPs’ perceptions of QMS

and  study  the  factors  associated  with  it.  The  results
indicated that over 90% of subjects recognized that QMS
improves  performance,  enhances  the  laboratory's
reputation, and promotes skills development. In concrete
terms, the QMS contributes to enhancing the reputation of
laboratories  by  ensuring  compliance  with  international
standards,  such  as  ISO 15189,  and  introducing  rigorous
processes  guaranteeing  the  reliability  of  results  and  the
satisfaction of stakeholders. QMS accreditation enhances
credibility  and  promotes  recognition,  collaboration,  and

funding.  It  also  plays  a  key  role  in  the  development  of
professional  skills  through  ongoing  training  and
assessment,  thereby  strengthening  the  technical
capabilities  of  practitioners.  In  addition,  the  QMS
improves overall performance by standardizing processes,
monitoring activities using indicators, and reducing errors
through corrective action. In this sense, it is pertinent to
mention  that  a  recent  study  by  Caduco  carried  out  in
Davao, Philippines, which assessed knowledge, attitudes,
and  practices  towards  quality  management,  revealed  a
generally positive attitude towards quality assurance [29].
Notably,  82%  of  respondents  strongly  agreed  that  QMS

(Table 3) contd.....
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encourages continuous improvement, while 76% felt that
it promotes professional development. Furthermore, Luli
et al. found laboratory professionals in Ethiopia to have a
favorable  attitude  towards  the  SLMTA  (Strengthening
Laboratory Management Toward Accreditation) program,
recognizing  its  crucial  role  in  improving  laboratory
services  and  healthcare  reform  [20].

The results of our study indicated that around half of
the  respondents  considered  QMS  to  be  costly  (43.10%),
time-consuming  (45.47%),  and  contribute  to  excessive
workload  (53.67%).  These  results  corroborated  several
previous studies concerning perceived obstacles. A study
including  175  laboratory  professionals  in  Ethiopia  by
Girma  et  al.  found  that  68.3%  of  participants  viewed
accreditation  as  a  workload,  and  44.5%  reported  that
accreditation generated high costs [32]. Similarly, studies
conducted  in  China  and  Iran  confirmed  our  findings  by
showing that laboratory professionals considered the tasks
involved in implementing a QMS as additional  work [33,
34]. Also, another survey conducted in three laboratories
in  Croatia  revealed  that  68%  of  technical  staff  felt  that
accreditation increased their usual workload [35].

Initiatives, such as the SLMTA program, are striving to
overcome  these  obstacles  by  improving  laboratory
management systems; however, the road to accreditation
remains  difficult  and  resource-intensive  [36].  QMS
implementation can be a resource-intensive process,  but
there are several management and organizational options
to  mitigate  this  burden.  These  include  integrating  the
QMS  with  existing  systems,  such  as  the  information
management system and external assurance program [37].
Indeed,  this  integration  streamlines  organizational
processes  while  avoiding  the  installation  of  separate
systems,  thereby  reducing  the  overall  expense  of
implementing  a  stand-alone  QMS  [38].  Also,  adequate
organizational support with optimal resource management
is  necessary  to  reduce  the  perception  of  excessive
workload, time-consuming aspects, and investment costs.
To  achieve  this,  it  is  essential  to  invest  in  an  intelligent
management  system  that  streamlines  report  recall
processes,  reduces  the  workload  of  laboratory  staff,
improves efficiency, and enables laboratory professionals
to focus more on critical tasks rather than administrative
burdens  [39,  40].  In  the  same  vein,  Shang  et  al.
recommended  the  development  of  an  efficient  online
automated quality control system to optimize the quality
and stability of control tests while reducing costs [41].

The  results  of  the  binary  logistic  regression  analysis
showed significant disparities in perceptions of the QMS
according  to  age,  gender,  and  profession.  Among
practitioners  aged 30 to  40 and 40 to  50,  the  high odds
ratios associated with image improvement (OR = 4.74 and
OR  =  14.4,  respectively)  indicated  that  these  groups
particularly valued the impact of the QMS on professional
reputation.  This  age  group  may  play  the  role  of  quality
ambassador,  actively  contributing  to  raising  awareness
and  promoting  the  adoption  of  QMS  among  their
colleagues,  particularly  among  younger  and  less
experienced  professionals.  Women,  on  the  other  hand,

associated  QMS  more  strongly  with  workload  reduction
(OR  =  1.64)  and  time  reduction  (OR  =  1.89).  They  may
play  a  key  role  in  changing  male  perceptions  by
demonstrating  that  these  systems  improve  operational
efficiency  and  foster  a  more  equitable  and  collaborative
organizational  environment.  This  interaction  has  the
potential  to  strengthen  collective  commitment  and
accelerate the implementation of such initiatives. On the
other  hand,  although  biologists  were  reluctant  to
implement  QMS  quickly  (OR  =  0.34),  this  reservation
could depend on their  fear that QMS would compromise
the  flexibility  of  their  working  methods  and  increase
administrative  load.  Finally,  professionals  with  over  ten
years'  experience,  who  strongly  supported  workload
reduction  (OR  =  3.19),  emerged  as  facilitators  to  guide
novice  practitioners  in  QMS  integration,  highlighting  a
potential for mentoring initiatives.

This  study  has  enriched  our  understanding  of  socio-
demographic influences on QMS perceptions, facilitating
the creation of targeted training programs to clarify QMS
objectives and their positive impacts on quality outcomes
and patient safety [42]. Appropriate training can not only
enhance practitioners' technical skills, but also strengthen
their  commitment  to  the  QMS,  fostering  a  culture  of
continuous  improvement  [21].

The results of this study highlighted crucial practical
implications for overcoming the obstacles associated with
QMS  adoption  by  MLP  in  Morocco.  As  a  first  step,  the
development  of  customized  continuing  education
programs should be based on specialized modules, such as
change management, the use of quality tools, and project
management, to adequately address the diverse needs of
laboratories.  These  educational  initiatives  could
incorporate  successful  case  studies  from  Morocco  to
demonstrate the tangible benefits of the QMS. In addition,
to  alleviate  financial  constraints,  innovative  strategies,
including  public-private  partnerships,  targeted
government  subsidies,  and  resource-sharing  strategies,
should  be  considered.  For  example,  financial  resources
could  be  earmarked  for  the  acquisition  of  digital
technologies  essential  to  the  progressive,  cost-effective
automation  of  key  processes.  In  addition,  particular
emphasis  needs  to  be  placed  on  resolving  cultural  and
institutional  challenges.  This  requires  raising  staff
awareness of the benefits of the QMS while streamlining
bureaucratic  processes  to  reduce  organizational
resistance. Establishing robust organizational frameworks
may  require  efficient  allocation  of  human  and  material
resources,  accompanied  by  clearly  defined  performance
indicators,  such  as  reduced  error  rates,  patient
satisfaction, and improved compliance with international
standards.  These  strategies,  specifically  adapted  to  the
Moroccan  environment,  could  optimize  benefits  while
mitigating  perceived  obstacles  to  QMS  implementation.

Despite the methodological rigor employed, this study
involved some limitations that must be taken into account.
The study narrowly focused on MLP perceptions of QMS,
omitting  practices  and  knowledge,  and  the  sample  size
was not sufficiently representative for biologists to draw
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generalizable conclusions from the results. Furthermore,
relying primarily on self-assessments may introduce social
desirability biases, while neglecting crucial variables, such
as  laboratory  accreditation  status  and  the  nature  of
continuing  education  programs,  which  could  have  a
significant  impact  on  QMS  perceptions.

CONCLUSION
This  research  has  study  highlighted  notable  gaps  in

awareness  and  perceptions  of  QMS  among  MLPs  in
Morocco.  Despite  general  recognition  of  the  benefits  of
QMS,  such  as  increased  efficiency,  enhanced  laboratory
reputation,  and  improved  professional  skills,  obstacles
have  been  found  to  persist,  particularly  in  terms  of
workload, financial implications, and the time required to
implement QMS. These findings underline the importance
of  targeted  measures,  including  customized  continuing
education  initiatives  designed  to  meet  the  specific
requirements of various professional groups, to strengthen
their commitment to QMS implementation. In addition, it
is  imperative  to  support  laboratories  in  establishing  a
robust organizational framework, characterized by optimal
resource management, to facilitate QMS integration. This
may  include  task  optimization,  judicious  resource
allocation,  and  automation  of  repetitive  processes.  Such
initiatives  can  simplify  the  QMS  adoption  process  and
reduce  the  perceived  workload.
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