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Abstract
Introduction: Clinical laboratory services are essential for accurate diagnosis and effective

disease management. However, many developing countries operate poorly with persistent
technical and administrative barriers. The results create challenges misdiagnosis,
inappropriate clinical decisions, increased patient morbidity, and unnecessary healthcare
costs. Despite the expansion of comprehensive specialized hospitals in Ethiopia, evidence
on the specific technical and administrative determinants of quality laboratory services are
limited. This study aimed to identify key determinants affecting the quality of laboratory

services in government comprehensive specialized hospitals in Northwest Ethiopia.

Methods: An institution-based cross-sectional study was conducted from May to July 2023
in comprehensive specialized hospitals in Northwest Ethiopia. Data were collected using a
pre-tested self-administered questionnaire and observation checklist. QUantitative data were

Results: Among 306 laboratory professionals from five comprehensive specialized
hospitals, the overall quality of laboratory services was 51.6% (95% CI: 46.01-57.22).
Higher quality was independently associated with effective physician communication
(AOR =2.91), access to continuing professional education (AOR = 2.67), refresher training
(AOR = 3.99), adequate laboratory equipment (AOR = 3.50), and sufficient staffing (AOR
= 3.75). Observation of thirty laboratory rooms revealed major technical and administrative
gaps, including inadequate equipment, poor maintenance, limited training, weak
documentation, and inconsistent standard procedures.

Conclusion: Laboratory services in government comprehensive specialized hospitals were

suboptimal, with gaps in laboratory—physician communication, staff training, equipment,
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and staffing, potentially causing misdiagnosis, suboptimal clinical decisions, increased

patient morbidity, and unnecessary healthcare costs.

Keywords: Clinical laboratory, quality management system, determinants, Ethiopia
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Introduction

High-quality laboratory services are essential in improving diagnoses [1, 2], accurate
disease prevention and control [3-5], and significant in disease management [6, 7]. It also
impacts public health disease surveillance and the development of policies [8, 9]. Quality

services are expressed in terms of accuracy, reliability, and meeting the requirements of

established standards [10] and guidelines [10, 11]. Accurate and reliable laboratory results

Well-designed laboratory systems that ensure accurate, reliable, and timely test results are
essential [16]. Key elements include hiring competent staff and implementing robust
internal quality control (IQC) measures, which are often overlooked [17, 18]. Healthcare
institutions' failure to implement 1QC can lead to significant accuracy and reliability issues
[4].

The International Organization for Standardization (ISO) 15189 addresses the aspects of
standards and guidelines [19, 20] using the audit, monitoring [21, 22], assessment, and
evaluation processes [16, 23] for improved quality service [21]. The quality control
measures emphasize root cause analysis and feedback for potential improvements [22].
The technology-assisted clinical decision entails a meticulous understanding of the merits
and demerits of the [24-26]. Hence, planning better quality laboratory services must focus
on implementing integrated laboratory information systems (LIM) supporting referral and
reporting functionalities [27, 28].

The quality of laboratory services is influenced by a combination of technical capabilities,
quality management systems, and staff motivational factors [1]. Ensuring adequate
resources and implementing robust quality assurance systems are essential for providing
high-quality services [29]. Nowadays, competition is the positive driver for more improved
quality services [30]. Whereas, in less developed countries it is restricted in bigger cities
where intermediate or peripheral levels suffer from limited resources, poor management,
and lack of skilled or qualified personnel [31]. This compromises diagnosis and
interventions impacting quality patient care [11, 32]. The result may be delayed due to

either poor or inadequate communication with serious or suboptimal consequences [33,
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34]. The mere timely analysis could not ensure the quality of results unless proper
reporting systems are established and maintained.

The determinants of poor decision-making are inaccurate results [35, 36] and disorganized
laboratory workflow [37]. Management support, employee commitment, and resources
affect the quality of services [38, 39]. Developing countries suffer a mismatch between
quality and the increased needs of customers [40]. Poor quality services increase costs [2,
11] and the spread of infectious diseases due to poverty and inadequate infrastructure [2, 3,
11, 32, 40]. Physicians using inaccurate results wrongly make management decisions [41].

Common challenges affecting the quality of laboratory services in sub-Saharan Africa
include shortages of supplies, negative staff attitudes, unorganized workflows, and power
interruptions [1, 11, 38]. Poor quality results increase healthcare costs, drug side effect
sufferings [11], and patient risks [42]. The competence of staff and the suitability of work
conditions also impact service quality [40]. Additionally, low salaries, high staff turnover,
lack of motivation, and limited career development opportunities can contribute to poor-
quality results [43, 44].

Delayed laboratory results can prolong diagnosis and management, leading to increased
costs and workload [45]. Despite efforts to drive continuous quality improvement, medical
organizations often struggle to integrate core approaches to success [46]. In Ethiopia,
laboratory services have received limited attention and are under-resourced [43, 47], with
poor-quality results accounting for up to 61.2% of clinical laboratory services and

contributing to approximately 43% of treatment delays and 61% of longer hospital stays [3,

11, 48]. Low staff capacity, limited technology adoption, ineffective communication, and
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Methods

An institution-based cross-sectional study was conducted from May to July 2023 in government

comprehensive specialized hospitals in northwest Ethiopia. The study Wwas conducted in the

Five comprehensive specialized hospitals were included in this study: Debre-Markos
Comprehensive Specialized Hospital, Tibebe-Gihon Comprehensive Specialized Hospital,
Felege-Hiwot Comprehensive Specialized Hospital, Debre-Tabor Comprehensive
Specialized Hospital, and the University of Gondar Comprehensive Specialized Hospital.
All laboratory professionals working in these five hospitals participated in the study. A
total of 306 laboratory professionals were employed across the five hospitals, with the
following distribution: Gondar (93), Felege-Hiwot (75), Tibebe-Gihon (48), Debre-Tabor
(60), and Debre-Markos (30).

Operational definitions

Good quality service delivery: Performance score > mean indicates good quality service
delivery.

Poor-quality service: Performance score < the mean refers to substandard or poor-quality
service. In this study, respondents were asked to select the quality of laboratory service
provision on a 2-point scale: 1 for “Yes” and 2 for “No.” The questionnaire used to assess
quality laboratory practices consisted of 31 items.

Quality services score: The quality services score was calculated by adding the scores of
each item and then determining the mean score to assess the overall quality of service in
the laboratory [1].

Data collection tools and procedure
Self-administered questionnaire and observational checklist were used to collect the data.

The questionnaire covered sociodemographic information, laboratory management
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activities, quality practices, determinants influencing quality laboratory services, and
associated quality factors. Five BSc nurses trained in data collection administered the pre-
tested questionnaire to participants. VVolunteer laboratory professionals working for at least
six months were informed of the research objective (no direct incentive), the advantages
and disadvantages of participation, and then given the pre-tested, self-administered
questionnaire. All laboratory professionals politely requested their voluntary responses
after clarifying the purpose of the study and their freedom. The voluntary laboratory
professionals signed consent forms, and data were collected. Furthermore, institutional

secondary data were collected and used for this research.

Data quality control

Data collection was conducted by five trained BSc nurses. A pre-test of the questionnaire
was conducted on 5% of the study participants at the Woldia Comprehensive Specialized
Hospital before collecting the actual data. The pre-test results were used to assess the
validity and reliability of the data collection tool. The revised questionnaire was then
distributed to the trained data collectors who subsequently administered it to the study

participants. The principal investigator supervised the process to ensure complete data

collection. Model fitness was assessed using the Hosmer—Lemeshow goodness-of-fit test.

Data analysis and interpretation

The collected data were coded and entered into EpiData version 4.6 software.
Subsequently, the data were exported to STATA version 14.1 for further analysis. Both
descriptive statistics (such as frequencies and percentages) and inferential statistics were
employed in the analysis. Initially, binary logistic regression analysis was conducted to
identify candidate variables for multivariable logistic regression analysis. Variables with a
p-value of < 0.25 from the binary logistic regression were included in the multivariable
regression analysis. The significance of their associations was confirmed using
multivariable logistic regression, with a significance level set at p < 0.05. Variables with a
p-value of < 0.05 in the final model were considered statistically significant. The study

findings were presented in the form of texts, graphs, and tables, as appropriate.
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Moreover, the data collected using observational checklist was used to systematically
record detailed notes from thirty observed laboratory rooms. The collected data were coded
and recoded based on the themes of technical and administrative determinants and
alignment with study objectives was check each time. Then data were subjected to
thematic analysis using a systematic coding approach. A subsequent forward and backward
review process was applied to refine codes, develop themes, and ensure consistency,
enabling the identification and explanation of key technical and administrative

determinants.

Results

Socio-demographic characteristics of study participants

Three hundred and six clinical laboratory professionals participated in the study. Among
them, 179 (58.5%) were males and their interquartile age was (33 - 39 years). More than
half of them have a first degree. Two hundred of the participants 146 (48%) were working
in the main laboratories. Fifty-eight percent of the participants had more than 11 years of
experience (Table 1).

Table 1 Socio-demographic characteristics of laboratory professionals working among

comprehensive specialized hospital laboratories in Northwest Ethiopia

Variables Categories Frequency Percentage (%)

(n)

Age 20-30 48 15.7
31-40 207 67.7
41-50 46 15.0
51-60 5 1.6

Sex Male 179 58.5
Female 127 41.5




Educational Master and above 70 22.9

status First degree 161 52.6
Diploma 75 24.5
1-2 32 10.5
3-5 40 13.2
6-8 34 11.1

Service year 9-11 22 7.2
>11 178 58.2
Department head 25 8.2
Quality officer 6 2.0

Responsibility Safety officer 5 1.6
Technical staff 270 88.2
Hematology 37 12.1
Microbiology 43 14.1

Laboratory Clinical chemistry 31 10.1

discipline Immunology 34 11.1
Blood bank 15 4.9
Main 146 47.7
laboratory/others

219

220 Laboratory quality management activities

221 Over half of the participants reported the absence of adequate quality equipment in the
222 laboratory. About 62% did not survey patient satisfaction, and 180 participants reported a
223 high workload. Nearly fifty-five percent of the laboratory staffs reported the absence of

224  system for the employee recognition (Table 2).

225  Table 2 Laboratory quality management activities reported by laboratory professionals working in
226 comprehensive specialized hospitals in Northwest Ethiopia

Variables Category Frequency (n) Percentage (%)
Knowledge of laboratory QSEs Yes 236 77.1
No 70 22.9
Laboratory communication with the physician Yes 199 65.0
No 107 35.0
Laboratory communication with upper management Yes 154 50.3
No 152 49.7
Laboratory communication among laboratory staff Yes 264 86.3
No 42 13.7
System for employee recognition Yes 138 45.1
No 168 54.9
Opportunity attending CPED Yes 135 44.1
No 171 55.9




Attending laboratory refreshing training Yes 149 48.7
No 157 51.3
Job description for the assigned task Yes 162 52.9
No 144 47.1
Adequate staff for laboratory service Yes 187 61.1
No 119 38.9
Availability of adequate quality supplies and reagent ~ Yes 131 42.8
No 175 57.2
Available adequate quality equipment in the Yes 141 46.1
laboratory No 165 53.9
Conduct patient satisfaction survey Yes 117 38.2
No 189 61.8
Available quality manual in the laboratory Yes 225 73.5
No 81 26.5
Laboratory workload High 180 58.8
Faire 126 41.2
227
228  Quality laboratory practices
229  This study revealed that the majority of the study participants (77%, 236/306) reported
230 engaging in quality improvement activities. Over two-thirds (66.7%, 204/306) of
231  participants reported performing internal quality control (IQC) to ensure accurate results
232 for each test batch, while nearly the same proportion (60.8%, 186/306) met turnaround
233 times (TAT) for lab results. However, significant challenges were identified. Over 60% of
234  respondents (60.8%, 186/306) indicated inadequate laboratory supplies and reagents, and
235 an even greater proportion (68.6%, 210/306) reported insufficient laboratory budgets.
236  Additionally, more than half (50.7%, 155/306) of laboratory professionals did not perform
237  quality control procedures regularly (Table 3). Majority of the respondents 166 (54.2%)
238  responded their experience as an electronic manual hybrid form of laboratory data and
239  result management methods. Whereas, the remaining respondents reported the mere
240  manual data recording method.
241  Table 3 Quality laboratory service provision among comprehensive specialized hospital
242  laboratories in Northwest Ethiopia
Variables Response
Yes No
Frequency Frequency

10



N (%) N (%)

Adherence to the SOP 233 (76.1) 73 (23.9)
Equipment calibration and maintenance 185 (60.5) 121 (39.5)
Utilization of personnel protective equipment 240 (78.4) 66 (21.6)
Applying Lab safety practice 240 (78.4) 66 (21.6)
Standard test request and report format 257 (84.0) 49(16.0)
Provision of uninterrupted diagnostic service for all requested test 119 (38.9) 187 (61.1)
Perform Lab quality improvement activities 236 (77.1) 70 (22.9)
Laboratory result report within TAT 186 (60.8) 120 (39.2)
Customer service management 186 (60.8) 120 (39.2)
Achieve acceptable PT/EQA results 177 (57.8) 129 (42.2)
Lab result verification 184 (60.1) 122 (39.9)
Assuring the accuracy and completion of all tests 224 (73.2) 82 (26.8)
Perform IQC to verify the accuracy results on each batch 204 (66.7) 102 (33.3)
Document and review 1QC before the release of the result 228 (74.5) 78 (25.5)
Improvement measures and follow-ups to fill gaps 231 (75.5) 75 (24.5)
Setting biological reference range for each test 272 (88.9) 34 (11.1)
Lab developed and monitors TAT 246 (80.4) 60 (19.6)
Date and time of specimen collection, receipt of specimen, and release 217 (70.9) 89 (29.1)
of report

Periodically evaluate turnaround time 161 (52.6) 145 (47.4)
Laboratories provide quality Lab service 187 (61.1) 119 (38.9)
Availability of Lab guideline 237 (77.5) 69 (22.6)
Availability of Lab policies and procedures 267 (87.3) 39 (12.8)
Availability of quality control measures 263 (86.0) 43 (14.1)
External quality assessment programs 251 (82.0) 55 (18.0)
Adequate laboratory infrastructure 169 (55.2) 137 (44.8)
Adequate laboratory supplies and reagents 120 (39.2) 186 (60.8)
Adequate laboratory budget 96 (31.4) 210 (68.6)
Quality control performed regularly in Lab 151 (49.4) 155 (49.4)
Lab data and results are stored securely 260 (85.0) 46 (15.0)

243 Keys: EQA = External Quality Assessment; IQC = Internal Quality Control; Lab = Laboratory; PT =
244 Proficiency Test; SOP = Standard Operating Procedures; TAT = turnaround time

245

246 Quality laboratory service provision related to technical and administrative

247  Technical determinants refer to the factors that influence the design, development, and

248  implementation of a technical solution or system. These determinants include failure to

249  ensure the accuracy of tests, lack of documentation and review of 1QC data before

250  releasing results, and a shortage of internal control reagents. Other technical determinants

11



251 include a lack of refresher training, high workload, poor equipment quality, and skill gaps

252 (Table 4).

253  Table 4. Factors affecting laboratory performance as reported by laboratory professionals

254 in comprehensive specialized hospitals in northwest Ethiopia

Variables (n) Lack of refreshing High Poor equipment Skill gap
training workload quality

Equipment preventive maintenance not 29(30.5) 23(24.5%) 30(31.6%) 13(13.7%)

performed (95)

Interrupted diagnostic service (32) 10(31.25%) 8(25%) 10(31.25%) 4(12.5%)

Non-adherence to standard operating - 37(64.9%) - 20(35.1%)

procedures (57)

Lack of customer service management (31) 17(54.8%) 14(45.2%) - -

Laboratory results not reported within - 37(35.2%) 48(45.7%) 20(19.1%)

turnaround time (105)

Lack of laboratory result verification (105) - 68(64.8%) - 37(35.2%)

Absence of 1QC activities conducted (80)  24(30%) 20(25.0%) 25(31.2%) 11(13.8%)

Failure to ensure accuracy and completion  18(30.5%) 14(23.7%) 19(32.2%) 8(13.6%)

of all tests (59)

Failure to document and review 1QC 20(30.3%) 16(24.3) 21(31.8%) 9(13.6%)

before release of results (66)

Non-application of laboratory safety 28(68.3%) - - 13(31.7%)

practices (41)

Inadequate laboratory data and results 11(68.8%) - - 5(31.2%)

security (16)

255

256  The technical determinants influence the quality of laboratory service provision. The most
257  impactful determinant was high workload, followed by poor equipment quality, lack of
258  refresher training, and skill gaps, which affected the quality of laboratory service provision
259  at 36%, 33%, and 22%, respectively (Figure 1).

12
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260
261  Figure 1 Technical determinant of quality clinical laboratory service provisions among

262  comprehensive specialized hospitals in Northwest Ethiopia
263

264  Laboratory administration plays a crucial role in ensuring quality service. Its duties include
265 explaining policies, procedures, and standards for compliance, along with the
266  consequences of non-compliance. Additionally, the administration responds to reported
267  issues and implements corrective actions to prevent recurrence. However, administrative
268  shortcomings can negatively impact service quality. This study identified several factors
269  affecting quality, including a lack of resources, low staff motivation, insufficient staffing

270  levels, and inadequate management support (Table 5).

271 Table 5 Administrative determinants of quality laboratory practice reported by laboratory

272 professionals working among comprehensive specialized in Northwest Ethiopia

Variables (n) Shortage of Poor staff Inadequate Poor management
resource motivation laboratory staff support

Standard operating procedure non- 8(50%) 3(19%) 2(12%) 3(19%)

adherence (16)

Lack of equipment preventive 13(51%) 5(19%) 4(15%) 4(15%)

maintenance (26)

Absence of personnel protective 30(75%) - - 10(25%)

equipment utilization (40)

Failure to apply laboratory safety 13(38%) 5(25%) 3(12%) 5(20%)

practices (25)

Absence of standard test request and 25(76%) - - 8(24%)

reporting format (33)

Lack of customer service management  46(51%) 17(19%) 12(13%) 15(17%)

(90)

13



Inadequate laboratory infrastructure 59(51%) 22(19%) 15(13%) 20(17%)

(116)
Insufficient laboratory budget (198) 148(75%) - - 50(25%)
Lack of periodic evaluation for - 26(39%) 18(27%) 23(34%)
turnaround time compliance (67)
Disrupted diagnostic service (155) 116(75%) - - 39(25%)
Delayed laboratory result verification - 10(59%) 7(41%) -
(17)
Failure to report laboratory results - 9(60%) 6(40%) -
within turnaround time (15)
273
274  These factors, termed ‘“administrative determinants,” include poor human resource
275 management, insufficient resource allocation, weak management commitment, an
276  inefficient communication system, and the absence of a quality management system.
277  Particularly, the study found resource shortages to be the most influential determinant.
278  Staff motivation, management support, and insufficient staffing levels followed in
279  significance, ultimately impacting the quality of laboratory services (Figure 2).
100%
80%
;\3 63%
- 60%
(@)
S
c
8 40%
(<)
o 23% 23%
20% 16%
0%
Shortage of resource Poor staff motivation Inadequate staff Poor management
support
Variables
280
281 Figure 2 Administrative determinants of quality laboratory service provisions among
282 comprehensive specialized hospital laboratories in northwest Ethiopia
283  Factors associated with quality laboratory service provision
284  Study participants lacking knowledge of quality system essentials were 4.28 times more
285 likely to experience poor-quality laboratory service than those with adequate knowledge

14



286  (95% CI: 2.31-7.91, p < 0.001). Inadequate communication between the laboratory and

287  other healthcare providers was also strongly linked to poor laboratory service quality, with

288  participants without such communication being 4.93 times more likely to experience it

289  (95% CI: 2.91-8.35, p < 0.001). Participants unable to engage in continuous professional

290 education and development (CPED) were 6.40 times more likely to experience poor-

291  quality laboratory service compared to those involved (95% CI: 3.88-10.58, p < 0.001).

292  Similarly, a lack of quality laboratory equipment was significantly associated with poor-

293 quality service, demonstrating a 6.76 times higher likelihood (95% CI: 4.09-11.17, p <

294  0.001). Insufficient laboratory staffing emerged as a significant predictor of poor-quality

295  service, with a 6.25 times higher chance (95% CI: 3.70-10.54, p < 0.001). Other

296  contributing factors included poor communication among laboratory professionals, the

297  absence of patient satisfaction surveys (Table 6).

298  Table 6 Factors associated with quality laboratory service provision among comprehensive

299  specialized hospital laboratory professionals in Northwest Ethiopia

. Quality service o o

Variables Response Good Poor COR (95%CI1)  AOR (95%CI) p-value
Knowledge of Yes 132 104 1 1

laboratory QSEs No 16 54 4.28(2.31-7.91) 2.15(0.85-5.43) 0.11
Laboratory Yes 122 77 1 1

communication with the  No 26 81 4.93(2.91-8.35) 2.91(1.28-6.59) 0.01*
physician

Laboratory Yes 98 56 1 1

communication with No 50 102 3.57(2.22-5.72)  0.80(0.35-1.82) 0.59
upper management

Opportunity attending Yes 98 37 1 1

CPED No 50 121 6.40(3.88- 10.58) 2.67(1.29 -5.52) 0.01*
Attending laboratory Yes 106 43 1 1

refreshing training No 42 115 6.74(4.09- 11.13) 3.99(2.03-7.85) 0.01*
Job description for the Yes 101 61 1 1

assigned task No 47 97 3.41(2.13-5.47)  1.10(0 .55-2.21) 0.79
Availability of adequate  Yes 78 53 1 1

quality supplies and No 70 105 2.20(1.39-3.50) 1.04(0.49-2.19) 0.91
reagents

Available adequate Yes 102 39 1 1

quality equipmentinthe  No 46 119 6.76(4.09- 11.17) 3.50(1.81-6.80) 0.001*
laboratory

Adequate staff for Yes 121 66 1 1
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laboratory service No 27 92 6.25(3.70- 10.54) 3.75(1.95-7.20) 0.01*
Quality manual Yes 12 100 1 1
No 23 58 3.15(1.82-5.46) 1.17(0.53-2.61) 0.69
Patient satisfaction Yes 70 47 1 1
survey No 78 111 2.12(1.33-3.39)  1.18(0.57-2.45) 0.65
Communication Yes 136 128 1 1
between laboratory No 12 30 2.65(1.30-5.41) 0.85(0.29-2.53) 0.78
professional
Employ recognition Yes 83 55 1 1
No 65 103 2.39(1.51-3.79)  0.59(.28-1.24) 0.16
300
301  Facility observation results
302  Facility observations indicated that workloads across all thirty laboratory rooms were
303  generally well organized. Most laboratories (97%) demonstrated organized work processes
304 supported by quality policies and effective record control systems, while 93% had defined
305 and monitored turnaround times. Internal quality control practices were common, with
306  76.7% of laboratories regularly reviewing quality control documentation.
307  Preventive equipment maintenance in accordance with standard operating procedures was
308 observed in 63.3% of laboratories. Nearly all laboratories (97%) demonstrated compliance
309 quality assurance practices through the availability of standard operating procedures and
310  clear specimen rejection criteria. In contrast, customer service and feedback systems were
311 limited, with only one-third of laboratories having formal complaint and feedback
312 mechanisms, although 96% maintained an overall quality policy.
313  Most laboratories (83%) participated in external quality assurance programs, and 97%
314 implemented improvement measures with follow-up actions based on quality indicator
315  monitoring. Despite these efforts, notable logistical challenges were identified: only 20%
316 had adequate laboratory equipment, and just 3.3% maintained uninterrupted testing
317  services due to equipment failures in the past year. Electricity interruptions were less
318 frequent, with 63% of laboratories sustaining uninterrupted services. Inventory
319 management practices were limited, with 20% defining minimum and maximum stock
320 levels, 8% conducting routine stock counts with documentation, and 37% having adequate
321  storage space.
322 Analysis of thirty laboratory rooms identified key technical and administrative
323  determinants affecting performance. Technically, frequent issues included insufficient
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equipment, irregular maintenance, and disorganized workspaces. Administratively, gaps
were observed in staff training, documentation, and compliance with standard procedures.
These findings highlight the critical interplay between technical and administrative factors
in influencing laboratory efficiency and quality.

Discussion

The provision of quality laboratory services is crucial for accurate diagnoses, effective
disease prevention, timely interventions, and improved patient outcomes [6]. Conversely,
poor-quality services can lead to potential misdiagnosis, false negative results, and serious
consequences, such as complications and increased patient stress. The overall quality
laboratory service score of our study was 51.6% [95% CI: 46.0-57.2)], which is similar to
the 47.5% score reported in a study conducted in Hawassa [52]. On the other hand, the
finding is higher than the study conducted in Addis Ababa 35.2% [11]. On the contrary,
the current finding was lower than the study done in Gondar (61.2%) [3]. The discrepancy
in the quality of laboratory service scores across different studies can be attributed to
several factors that influence the provision and evaluation of these services. Geographical
and institutional disparities, including variations in resource allocation, infrastructure, and

adherence to standards, significantly impact service delivery and evaluation. Differences in
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About 56% of the study participants believed the lack of opportunities to attend CPED
which is lower than the findings from Awi Zone (77%) [53] and Nigeria (87%) [54]. For
the disparity in the findings, geographical, socioeconomic, and healthcare infrastructure
variations across these regions could significantly influence the availability and
accessibility of CPED programs. Additionally, differences in study methodologies, sample
sizes, and participant characteristics might contribute to the observed discrepancy.
Furthermore, the specific focus of CPED opportunities within each study could vary,
leading to different levels of reported insufficiency. In the current study, participants who
did not attend CPED training are 2.7 times more likely to provide poor-quality service.
This shows the significance of ongoing education and professional development
opportunities in improving and maintaining better quality services. The finding agrees with
the previous studies done in Addis Ababa and Gondar [3, 11]. The lack of access to
participate in the CPED program can negatively affect the laboratory's overall service
quality and hinder the employees’ competence, performance, and career growth, ultimately
reducing the overall quality of service delivery [55].

Fifty-one percent of the study participants reported a lack of refresher training which is
similar to the study done in Awi zone (54%) [53]. However, the result is much lower than
the findings from Gondar (70%) [3] and Addis Ababa (62.4%) [11]. Conversely, the
current finding is significantly higher than those from Ethiopia (22.2%) [36] and Malawi
(34%) [40]. Potential reasons for these discrepancies include differences in facility type,
sample size, study area, and population. Such variations may be attributed to factors like
specific context, resource availability, and training program implementation across study
locations. The finding from the present study reported that 55% inadequate quality
laboratory equipment which is similar to a finding from Addis Ababa 56% [11]. However,
it is much lower than a finding from Hawassa (93%) [52]. This may be due to
infrastructure, capital budget differences, and management commitment. Facilities with
adequate laboratory equipment are 3.5 times more likely to provide better quality results
than their absence. This was supported by studies done in Malawi, in sub-Saharan Africa,
Addis Ababa, Hawassa, Afar, and Gondar Town [3, 11, 40]. The probable reasons for
equipment-related inferior quality may be a failure to run quality control, releasing quality
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compromised output, lack of quality controls, and failure to apply regular and periodic
equipment safety measures.

Thirty-nine percent of the respondents reported availability of inadequate laboratory staff.
This is lower than the study done in Hawassa (59%) [52]. The difference in the availability
of adequate laboratory staff between the two studies could be attributed to several factors.
Workload and staffing requirements may vary between the locations, with the current study
area potentially experiencing a lower overall workload manageable by the available
laboratory staff. Additionally, sample size and sampling methodology differences between
the studies could influence the representativeness of the findings. The smaller percentage
of respondents reporting inadequate laboratory staff in the current study might suggest
better staffing levels or more efficient resource allocation compared to the Hawassa study.
However, further investigation is necessary to fully comprehend the reasons behind the
observed disparity in this metric between the study locations. In this study, the inadequate
number of laboratory staffs were found to be 3.8 times higher in providing poor-quality
service than adequately staffed. This study is supported by the studies conducted in Addis
Ababa [11] and in Hawassa [52].

Thirty-five percent of laboratory professionals reported poor physician and laboratory staff
communication which is more or less similar to a finding from Addis Ababa (33%) [11].
This inadequate laboratory staff versus physician communication worsened by workload
negatively affects the service quality. Poor communication among laboratory professionals
and physicians was found to be a 2.9 times higher likelihood of providing poor quality
services. In the absence of communication and effective feedback mechanisms laboratory
professionals are more likely to provide poor quality services and unable to improve
quality services. This was supported by the studies done in Gondar and Addis Ababa [3,
11]. Effective communication between laboratory professionals and physicians is crucial
for ensuring high-quality healthcare services. However, the study suggests that there are
significant communication challenges between these two groups. One potential reason for
this could be the high workloads and busy schedules, which can make it difficult for
laboratory staff and physicians to regularly coordinate and share information. This
worsening of communication due to workload pressures can then negatively impact the
overall quality of services provided. Another factor contributing to poor communication
might be a lack of established feedback mechanisms and protocols between the laboratory
and clinical teams. Without clear channels for exchanging information, providing updates,

and addressing issues, misunderstandings, and breakdowns in communication are more
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likely to occur. This lack of structured communication can leave laboratory professionals
feeling disconnected from the clinical decision-making process and unable to effectively
improve service quality.

The major technical and administrative factors affecting the quality of laboratory service
provision in government comprehensive specialized hospitals were the lack of refresher
training and limited opportunities to attend CPED. Furthermore, poor communication
among laboratory professionals and physicians contributed to compromised quality service
provision. Insufficient numbers of laboratory staff also impacted the overall quality of care.
Addressing administrative gaps ensures that tasks are completed efficiently, goals are met,
and resources are used effectively. Individuals who did not attend technical refreshment
training were 4-fold more likely to provide poor quality compared to those who attended
laboratory refreshment training. The importance of ongoing training in ensuring
standardized and accurate results was emphasized by the studies done in Mzuzu city,
southern Ethiopia, Addis Ababa, Hawassa, and Gondar [1, 3, 40, 46]. Having the right
technical determinants in place can also ensure that tasks are conducted accurately and
efficiently. On the contrary, the lack of refreshment training for laboratory professionals
ultimately leads to demotivation, disconnection, and inability to adopt new testing

methods, further affecting the accuracy and reliability of results.

The findings indicate that both technical and administrative factors critically influence
laboratory performance. Equipment shortages, maintenance lapses, and workspace
disorganization, alongside gaps in training, documentation, and procedural compliance,
collectively undermine efficiency and quality, underscoring the need for integrated

technical and managerial interventions.

Strengths and limitations

The study combined structured observations and questionnaires across multiple hospitals,
enhancing validity and regional representativeness. Rigorous thematic and statistical
analyses ensured systematic identification of key technical and administrative determinants
of laboratory service quality.

The cross-sectional design limits causal inference, and reliance on self-reported data may
introduce bias. Observations were confined to thirty laboratory rooms in five hospitals,
restricting generalizability. Patient-level outcomes were not assessed, limiting direct links
between laboratory quality and clinical impact. The cross-sectional design prevents
establishing causal relationships between identified determinants and laboratory service
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quality. Second, the use of self-reported questionnaire data may have introduced response
bias, as participants could have over- or underreported their practices. Third, the
observational assessment was limited to thirty laboratory rooms in five hospitals, which
may not fully reflect the diversity of laboratory practices in other public or private

hospitals'in the region! Finally, the study did not assess patient-level outcomes, limiting the
ability to directly link laboratory service quality with clinical impact. These limitations

should be considered when interpreting the findings and generalizing them to other

settings.

Conclusions

The overall quality of laboratory services in government comprehensive specialized
hospitals was substandard, stem from technical and administrative challenges. Key
technical deficiencies included inadequate and unreliable equipment, irregular preventive
maintenance, disorganized workflows, interruptions in testing services, and unstable power
supply. Administrative shortcomings involved gaps in quality management systems, SOP
adherence, documentation, turnaround time monitoring, internal and external quality
assurance, inventory management, customer feedback mechanisms, and staff training. Low
performance was particularly noted in uninterrupted testing, accurate inventory records,
routine stock counts, and storage capacity.

These combined deficiencies can compromise laboratory performance, potentially resulting
in misdiagnosis, suboptimal clinical decisions, increased patient morbidity, and
unnecessary healthcare costs. Addressing both technical and administrative determinants
through strengthened laboratory—physician collaboration, targeted capacity-building
initiatives, adequate staffing, optimized resource allocation, and consistent quality
management is essential to enhance laboratory service quality, reliability, and patient care

outcomes.

Recommendations
e The government, stakeholders, and hospital management should allocate adequate
funding and resources to improve laboratory facilities, equipment, and supplies.
e Hospitals should establish clear and timely communication channels between
laboratory staff and physicians should be established to optimize patient care.
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e Opportunities for CPED and regular refresher training should be provided to
enhance laboratory staff competencies.

e The government and key stakeholders should collaborate to identify factors
influencing laboratory service quality and implement targeted interventions.

e Healthcare organizations should allocate resources and implement strategies to
enhance the overall quality of laboratory services.

e A comprehensive study encompassing both government and private general
hospitals should be conducted to gain a deeper understanding of laboratory service

delivery and quality across different healthcare settings.
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