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Abstract

Background; It is crucial and well documented to evaluate patient perception of laboratory service and
turnaround time in order to provide high quality service. Although laboratory information management
system are crucial for enhancing patient care and turnaround time, variables pertaining to LIMS that impact

them must be investigated because there is lack of research in Ethiopia that focus on this area.

Objective; To assess Patient satisfaction and Turnaround time while using Electronic laboratory
information management system along with associated factors in selected public hospitals in Addis Ababa,
Ethiopia.

Methods; A Hospital-based cross-sectional study was conducted at selected public hospitals by using both
guantitative and qualitative data collection methods. The hospitals were selected using a simple random
sampling method from a list of 13 public hospitals. Data was collected from 422 patient interviews and
TAT recording for hematology and clinical chemistry tests as well as purposive selection of laboratory
staffs with a total of 30 participants for structured questionnaire and in-depth interview. The collected data
was coded and entered into excel and transferred to SPSS version 25 for further analysis. Both binary and
multiple logistic regression analysis was used to see the association between dependent and independent
variables. The findings were taken as significant with a p value of < 0.05 at 95% confidence interval and

results were presented with text, graph and tables.

Result; The study’s response rate was 100%. 52.8% of respondents were male. The three hospitals’ overall
mean scores for patient satisfaction was 3.3. Lab price and the courtesy and respect of staff were main
sources of satisfaction; cleanliness of the latrines and seating arrangements, which were a major issues in
all hospitals, were the main sources of dissatisfaction. Hematology tests that achieve target TAT was TASH
40.7%, SPMHMC 34.7% and ALERT 23%, also TAT achieved for clinical chemistry was TASH 52.7%,
SPMHMC 56.7% and ALERT 39.3%. Turnaround time and patient care are impacted by issues like

equipment failure, power outages, system outages, and unstable networks.

Conclusion; Patient satisfaction and TAT in laboratory services is mostly dependent on effective laboratory
management and infrastructure. Even though LIMS adoption has had a positive impact on operational
efficiency; technical issues must be resolved, staff must be well trained, and a steady power and network

supply must be ensured.

Keywords; Laboratory information management system (LIMS), Turnaround time (TAT), Patient

satisfaction.

Vil



1. Introduction

1.1 Background of the study
An important component of high-quality healthcare services is patient satisfaction. Patients are
more likely to feel more confident in the healthcare system and believe they are receiving higher-
quality care when they receive quick and correct laboratory findings (1).

The assessment of healthcare services from the perspective of the patient is supported by patient
satisfaction. It also makes it easier to identify problem areas and produces ideas for how to solve
them (2).

Patient satisfaction is a useful metric for evaluating healthcare services since it not only puts light
on the patient’s viewpoint but also makes it easier to pinpoint issues and come up with solutions
(3). In addition, assessing patient satisfaction with healthcare services is clinically important
because research indicates that satisfied patients are more likely to follow medical advice from
physicians, actively participate in their own care, comply with treatment, and stay loyal to a
particular healthcare system. Inversely, clients who are dissatisfied with a service could have worse
results than others because they might skip sessions, ignore recommendations, or give up on

treatment plans (4).

For laboratory services, turnaround time which is the amount of time between sample collection
and result reporting is a crucial performance measure (5). It is a measure of punctuality and is often
regarded as one of the determinants of laboratory efficiency and quality. (6). Because humans are
naturally impatient, everything must be done quickly, even clinical laboratory findings. As a result,
people prefer hospitals that guarantee rapid service and don’t make them wait for a long time to
receive test results and accurate diagnoses, treatments, and issue management (7). Thus, this study
intends to discover possible advancements in laboratory effectiveness and the overall efficacy of

healthcare delivery by evaluating the effect of LIMS on turnaround time.

In the past Laboratory information management system emerged as a system for tracking
laboratory sample movements. In fact, Laboratory information management system grew as one
integrated solution for storing sample records, tracking tests done, servicing customers and billing

for services provided (8, 9).



The implementation of computerized systems in laboratories for healthcare purposes is referred to
as Laboratory information management system (10). A Laboratory information management
system is an application used in a laboratory setting to handle samples, analysis outcomes and data
collection. These days, its ability to lower laboratory expenses and boost efficiency has captured

the interest of healthcare facilities around the world (11).

The first Laboratory information management system was created as a way to monitor the flow of
samples through a laboratory. Following that, Laboratory information management system has
grown to become an integrated platform to all laboratory data handling requirements, including
sample record keeping, test performance tracking, client management, and billing management.
As aresult, alternative laboratory data management options including portals for patients, barcodes
tracking systems, financial software, and ELNs (Electronic Laboratory Notebooks) have been

gradually replaced by the Laboratory information management system (9, 12, 13).

The healthcare system in Ethiopia, is confronted with a number of difficulties, such as insufficient
funding, a large patient population, and ineffective laboratory procedures such as; lack of
equipment and resources, inadequate training and capacity, poor quality control and quality
assurance, inefficient sample management and lack of standardization (14) . Longer turnaround
times for laboratory findings are frequently the result of these difficulties, which can have negative

impacts on patient care, alternatives to therapy, and general satisfaction (15).

Furthermore, it is necessary to take into account associated factors that affect how the Laboratory
information management system affects turnaround time and patient satisfaction. Workflow in the
laboratory, employee education, system usability, resource limitation, and work load are a few
examples of these variables (14). Since there is limited research done on this subject in Ethiopia,
this study will help gaining knowledge of these variables and how they interact with the installation
and implementation of LIMS can be extremely helpful in ensuring that the system is successfully

incorporated into the current healthcare system.

Thus evaluating the influence of Laboratory information management system on patient
satisfaction will provide insight into the system’s potential to increase interaction among providers

and patients, improve the patient experience, and support patient-centered treatment.



1.2 Statement of the Problem

Patient satisfaction is the most important aspect for the improvement of healthcare service. Using
a paper-based laboratory service has several drawbacks. Errors may arise during the collection and
transfer of patient data; information sharing throughout hospital departments may take longer;
patients may find it more difficult to access outside of their primary healthcare facility; missing of
patient data and system integration may be poor; Patients may also get dissatisfied of repetitive

testing as a result of sample loss caused due to lack of sample registration (16).

Turnaround time (TAT) is a crucial indicator of quality of testing processes as well as patient and
healthcare provider satisfaction. There are three phases in determining TAT: Pre-analytical,
analytical, and post-analytical phases. During the pre-analytical phase, sample collection,
transportation, and preparation takes place. The number of patients determines how long it takes
to collect and analyze patient samples in batches. Because batch collection takes time. In the
analytical phase machine/equipment failure and malfunction of system as well as manual
registration of patient information can cause delays. In the post analytical phase the patients collect
their test result in hard copy and show them to the physicians, in this phase their might be printer
malfunction, power interruption and disorganization or missing of test result leads to delayed TAT
(5, 6).

In resource limited countries like Ethiopia the implementation of Laboratory information
management system is not fully functional. Health practitioners in public hospitals (ALERT)
where the electronic laboratory information management system is newly implemented, are
expected to document information both on paper and computer because of system failure, unstable
power supply, software maintenance issue and lack of well-trained laboratory professional to use

the system software; Which cause frustration, loosing of patient test results and delay in TAT (17).

Laboratory information management systems (LIMS) are becoming more popular among health
care facilities with the goal of improving efficient data management, enhanced accuracy and
quality control, improved turnaround time, data security and privacy (17). Hospital systems hold
an increasing amount of patient data on a daily basis, and this data must be correct.

In the past decades, there was a state of disorganization in the gathering and organizing of patient

data. They were applying a manual system, which is less accurate and involves more time and



work (18). The majority of the free text in the paper-based record is unstructured or weakly
structured (19). Overall, the quality of record handling was poor. There was little control over how
documents were disposed of, accuracy of records could not be guaranteed, and sharing information
with coworkers was challenging (20).

Laboratory information management system is being implemented more rapidly to healthcare
organizations in developing countries, which lack adequate framework and technical staff with the
necessary training to operate the systems. Shortage of computers, unstable poor and network, poor

work flow and improper communication are some factors that affect the working process (14).

Additionally, the importance of laboratory information management systems on turnaround time
and patient satisfaction is not well understood there is a lack of research on how these systems
affect the efficiency and quality of laboratory services, as well as the factors that may influence
their implementation and use in these healthcare settings. It is important to investigate the
relationship between laboratory information management systems, turnaround time, patient
satisfaction, and associated factors in order to improve the quality of healthcare services and

patient outcomes in public hospitals in Addis Ababa, Ethiopia.



1.3 Significance of the Study

This study, aims to assess patient satisfaction and turnaround time while using an electronic
laboratory information management system (LIMS) in Addis Ababa, Ethiopia. Firstly, it identifies
areas for improvement in laboratory operations, leading to more efficient healthcare delivery.
Secondly, understanding how LIMS affects patient satisfaction can enhance the overall patient
experience and build trust in the healthcare system by providing timely and accurate laboratory
findings. Thirdly, by analyzing variables that influence the impact of the system, the study will
inform LIMS deployment plans, helping healthcare organizations overcome obstacles and

maximize its benefits.



2. Literature Review

2.1 Patient satisfaction

A descriptive cross-sectional study conducted in Addis Ababa, Ethiopia assessed the level of
patient satisfaction towards laboratory service among patients attending in nine public hospitals;
ART clinics. Out of 406 respondents most of them were females 62.8%. The finding showed that
the overall level of satisfaction was 85.5% with high score in provider’s respect, clean blood
drawing area, confidentiality and laboratory result completeness. On the other hand respondents
show dissatisfaction in latrine usage and cleanliness. Additionally, the study showed that there was
statistically significant association between overall satisfaction and availability of ordered
laboratory tests, waiting time to get blood drawing service and waiting time to get laboratory result
(22).

An institutional based cross-sectional study conducted in Addis Ababa, Ethiopia, Evaluated
Patients’ satisfaction with clinical Laboratory Services in Public Hospitals, with a complete
response rate of 100% from a total of 2399 respondents majority of them were females 53.1% and
73.2% were married. The study revealed that the overall satisfaction score was 78.6%, with highest
score in courtesy of laboratory personnel (67.3%), the presence of laboratory personnel during
working hours at reception (77.3%) and price of services (83%). Nevertheless, respondents were
dissatisfied in blood collection procedure, latrine cleanliness (47.3%), inadequate sitting

arrangement (45%) and waiting times. (1).

A cross-sectional study conducted in Addis Ababa, Ethiopia assessed the level of patient
satisfaction towards clinical laboratory service. The study included 422 participants with 100%
completeness rate of response. The broad level of patient satisfaction was 51.7%. High satisfaction
score was recorded for courtesy and respect of laboratory personnel, communication and privacy
and confidentiality during specimen collection (84.6%, 80.8% and 80.1% respectively). On the
other hand dissatisfaction was recorded for unavailability of staff during working hours, latrine
usage, privacy during sample collection and laboratory cleanliness (48.6%, 44.4%, 43.8% and
37.8% respectively). The study showed significant association between overall satisfaction and
independent variables such as waiting times, availability of personal storage space in collection

and latrine cleanliness. (22)



A cross-sectional study conducted in Addis Ababa, Ethiopia assessed the level of patient
satisfaction in laboratory service which involved 210 patients at Tikur Anbessa Specialized
Hospital (TASH). Majority of participants were male (57.1 %), aged between 28-37 (36.7%),
married (44.3%) and with secondary education (68.5%). On Likert scale the overall mean
satisfaction score was 3.21, with highest score in cost of service (4.12), staff competence (3.91)
and facility cleanliness (3.84). The lowest score was from latrine accessibility (3.14) and
laboratory location. Gender did not show statistically significant association with satisfaction,
however females appeared slightly satisfied. Except gender and overcrowding issues other socio-

demographic factors show significant association with satisfaction. (23)

A cross-sectional study conducted in Addis Ababa assessed client’s satisfaction with quality of
clinical laboratory services. The finding had 100% of complete respondent rate with a majority of
females 54.3% and literate 86.7%. The overall level of satisfaction was 52.4%. Low satisfaction
rare was recorded for cleanliness of latrine, provider’s knowledge/explanation, cleanliness of
blood drawing area, privacy and confidentiality and communication with healthcare providers
(47.6%, 22.7%, 10.4% and 9% respectively). The study showed that there was no statistical
significant association between overall patient satisfaction and independent variables such as: sex,

age, marital status and educational level. (24)

An institutional based cross-sectional study conducted in worabe, Ethiopia examined the level of
patient satisfaction and associated factors among patients attending clinical laboratory. In Likert
scale the mean satisfaction score was 3.49 and an overall satisfaction rate of 50.2%. Respondents
were highly satisfied in hospital cleanliness and staff professionalism (4.22 and 4.21). However
they were dissatisfied in information given before sample collection and receive test result on time
(2.87 and 3.02 respectively). The study showed significant association between overall patient
satisfaction and socio-demographic characteristics such as gender and marital status but not with
educational level, age and income. Females were 1.6.23 times more likely to be satisfied than

males and married respondents were more satisfied than singles. (25)

Another cross sectional study conducted in Debremarkos, Ethiopia examined patient satisfaction
with clinical laboratory services and associated factors among adult patients attending outpatient
departments. The overall satisfaction rate in clinical laboratory service was 40.3%. The study

showed there was significant association between patient satisfaction and educational background,



repeated laboratory result missing and availability of space to put personal belongings in the
laboratory. respondents who were able to read and write and who had diploma and above were
0.41 times less likely satisfied than who were not able to read and write; respondents who did not
miss there laboratory results were 0.34 times more likely satisfied than who missed there
laboratory results; respondents who did not get space to put their personal belonging were less

likely to be satisfied than who had space to put their personal belongings. (26)

Another cross-sectional study conducted in Jimma examined clients satisfaction with health
delivery showed the overall level of satisfaction was 77%. From a total of 422 participants 51.7%
were males, 59% were literate and 57.8% participant’s payment method was insurance.
Participants who got ordered laboratory tests were 51.7% satisfied. Additionally age of
respondents and educational level showed statistical significant association with patient
satisfaction. (27)

2.2 Turnaround Time

A study conducted in Korea assessed the analysis of turnaround time by subdividing three phases
for outpatient chemistry specimens. A total of 13,594 chemistry specimens was included the study.
The average TAT was 43.6 + 7.7 minutes, with Pre-analytical TAT of 29.7 + 6.9, analytical TAT
13.9 + 4.1 and post-analytical TAT 0.02 £ 0.13 and the accounting percentage was 68.1%, 31.9%
and 0.05% respectively. 98% of the specimen were reported within 60 minutes with an average
TAT of 43.1 £ 6.7 minutes. The average of specimen reported between 60 — 90 minutes were 65.3
+ 5.8 minutes and specimen reported after 90 minutes was 96.9 £ 4.9 minutes. A major reason for
delayed TAT in pre-analytical phase was waiting to give sample and specimen analysis; in

analytical phase was repeated tests. (28)

A retrospective cross-sectional study conducted in Karachi determine delay in turnaround time and
its causes of stat tests. A total of 20079 clinical chemistry samples were included the study. From
the total samples 2.03% were informed after the standard turnaround time. Poor TAT performance
was mostly seen in the morning shift with 59.3% of delay. In the evening and night shift the delay
was 20.3% and 20.1% respectively. The Major reason for delayed TAT was reported as: oversight

of staff during shift, analyzer maintenance delay, machine breakdown and computer shutdowns.

(7).



A study conducted in India, determine the laboratory turnaround time in tertiary care hospital.
From a total of 232 clinical chemistry samples only 183 were taken for analysis, of these 54.7%
were done within the target TAT. From 45.4% delayed samples 57.8% of them had a TAT between
60 — 90 minutes, 26.5% were between 90 — 120 minutes, 10.8% were between 120 -180 minutes
and 4.8% had a TAT more than 180 minutes. The reason for delayed TAT was stated as: sample

transportation and instrumentation failure. (29)

Hospital-Laboratory based cross-sectional study conducted in Nepal determine the Turnaround
Time in Clinical Chemistry laboratory. A total of 1737 clinical chemistry samples were used for
analysis. The TAT was recorded as from billing to reporting and from collection to reporting. In
the billing to reporting record only 2.7% of them were reported by 60 minutes, 42.8% had a TAT
of 120 minutes and 72.3% were reported by 180 minutes; In the collection to reporting record only
10.9% were reported by 60 minutes, 66.4% were reported by 120 minutes and 91.2% were reported
by 180 minutes. In this study the median for the time of billing to reporting and from collection to
reporting was recorded as 138 and 98 minutes respectively; delayed mean TAT was54.6+£7.78.4
minutes. The morning shift showed good performance than the night shift. (30)

A descriptive observational cross-sectional study carried out in Nepal showed factors affecting
turnaround time in clinical laboratory. From a total of 36,108 samples only 24,644 were used for
analysis. 48.4% of the total samples were reported as delayed due to error in cash unit, 24.5% were
delayed due to repeated testing and 15.5% were delayed due to hemolysis. Additionally, sample
transportation, test verification, payment error and sample error which accounts 48%, 32% and

17% respectively, was recorded as one factor for delayed TAT. (31)

A cross-sectional study conducted in Iran identify causes of laboratory turnaround time delay in
the emergency department. The study showed that median TAT was 170, 225 and 195.5 minutes
for hemoglobin, serum potassium and prothrombin respectively, with target of 45 minutes. In
emergency department waiting time showed highest ratio and lowest ratio for specimen collection.
The delayed TAT was 43.6+7.7 minutes. (32)

A prospective study carried out in Kenya, measure the therapeutic turnaround time for common
laboratories in tertiary hospital. From a total of 418 samples 356 were used for analysis which
includes 155 hematology and 201 clinical chemistry tests. The average TAT for hematology test

was 1218 + 20 minutes and clinical chemistry test was 1332 + 21 minutes. Delayed mean TAT

9



was for hematology 8.3 + 1.29 and for clinical chemistry 8.5 + 1.18. The main reason for this delay
was reported as: printing, sorting and dispatching of results. Tests which were done in the early

morning had longer TAT than tests which were done in the evening. (33).

A hospital based cross-sectional study conducted in Addis Ababa examined laboratory
performance, associated factors and staff awareness towards achieving turnaround time. A total of
422 sample with 100% completeness rate were included. The frequency distribution of TAT for
hematology and clinical chemistry tests were examined which accounts 40.1% and 59.9%
respectively. From this only 21.9% of hematology tests and 16.2% of clinical chemistry tests meet
there target TAT of 60 minutes for hematology and 90 minutes for clinical chemistry. In this study
the average delayed TAT for hematology and clinical chemistry were 139.85+ 88.118 and
184.69+74.928 respectively. The main challenges faced while trying to meet target TAT were
daily workload, interrupted computer system, improper work flow, inexperience sample collector,

delayed maintenance and computer shutdowns. (14)

A retrospective cross-sectional study conducted in Baherdar determine the Magnitude of delayed
turnaround time of laboratory results by using a total of 34,233 samples. From the total TAT HIV
viral load, gene expert and early infant diagnosis were delayed in a percentage of 76.5%, 53.8%
and 68.1% respectively. The main challenges and reason for delayed TAT was reported as:
unavailability of reagent, machine failure, and high workload due to high number of patient flow,

staff shortage and improper workflow which lead to overlapping. (34)
2.3 Laboratory information management system

A study conducted in western university assessed the implementation of laboratory information
system in a simulated laboratory. The study included 18 participants which were asked about the
ease of using Laboratory information system. 88.9% respondents had a positive feedback, Out of
this 38.9% of them responded as fairly easy, 50% responded as easy and 11.1% of them responded
as very easy. On the other hand they showed dislike due to manual recoding of results, downtime
of system software and out dated computers. However, the usage of LIS make improvement in

work flow management and easy laboratory process. (10).

A study conducted in Peru, examined a web-based laboratory information system to improve

quality of care. The study showed that the implementation of laboratory information system brings

10



a positive impact in patient administration, controlling of laboratory workflow and process, on
time delivery of patient result, enhanced quality control, better data management, improved
laboratory monitoring and result documentation, time and money management and test repetition.
However, it also showed that there were drawback in the system which need improvement like:

trained personnel, resource limitation and time taken for transportation. (35).

A study conducted in Boston, determine the importance of implementing electronic specimen
collection module by making before and after implementation of electronic system. The study used
factors like: satisfaction of patients, mistakes in pre-analytical phase, duration of waiting and time
to get service to assess the importance of electronic module. The result findings revealed that after
the implementation of electronic system there was an increase in satisfaction of patients, reduction
in per-analytical error, reduction in waiting times to get services. On the other hand difficulties

were observed such as: staff training and system downtime. (36).

11



3. Objective

3.1 General Objective

To determine patient satisfaction and turnaround time while using Electronic laboratory

information management system along with associated factors in selected public hospitals, Addis
Ababa, Ethiopia.

3.2 Specific Objective

To assess patient satisfaction in selected public hospitals in Addis Ababa, Ethiopia.

To determine the average turnaround time for hematology and clinical chemistry laboratory
test in selected public hospitals in Addis Ababa, Ethiopia.

To investigate factors associated with turnaround time and patient satisfaction in selected
public hospitals, Addis Ababa, Ethiopia.

12



4. Materials and Methods

4.1 Study Area

Ethiopia is found in the Horn of Africa, which is the northeastern region of Africa. With a
population of roughly 110.14 million, the country is 1,112,000 square kilometers in size. About
85% of people are found in rural areas of the country. The economically active age group, which
comprises people between the ages of 14 and 60, makes up almost 50% of the overall population,
and the yearly population growth rate is 3.09% (38). Addis Ababa is the capital city of Ethiopia.
An approximate area of 526.99 square kilometer. Addis Ababa has an estimated 3,686,068 people,
of which 1,527,478 are women and 1,389,817 men. All people live in urban areas. There are 13
public Hospitals in Addis Ababa. The study was conducted in 3 public hospitals which are Tikur
Anbessa Specialized Hospital (TASH), St Paul’s Hospital Millennium Medical College
(SPHMMC), and Alert comprehensive specialized Hospital (ALERT). (39).

Tikur Anbessa Specialized Hospital (TASH) with more than 700 beds is Ethiopia’s largest
specialized hospital and the primary teaching facility for the majority of academic disciplines’
preclinical and clinical training. Committed to delivering healthcare services, the TASH staff
comprises 115 additional health professionals, 379 nurses, and 200 doctors. Additionally, 950
contract and permanent administrative employees work at the hospital to support its operations
(40).

St Paul’s Hospital Millennium Medical College (SPHMMC), was founded by the late Emperor
Haile Selassie in 1968 and the medical school’s opening was in 2007. The college employs more
than 2800 people in support, academic, clinical, and administrative capacities. Despite having
more than 700 inpatient beds, the college treats 1200 emergency and outpatient patients on average
each day. (41).

ALERT comprehensive specialized hospital was founded in 1934 first focusing on leprosy-related
health conditions, then developed into a comprehensive facility giving general medical services,

undertaking significant research and providing vital training programs. (42)
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4.2 Study Design and Period
A Hospital based cross-sectional study was conducted from March to May 2025 in selected public
hospitals in Addis Ababa, Ethiopia by using both qualitative and quantitative data collection
method.

4.3 Population
4.3.1 Source population

All Patients that attend and receive medical treatment and all laboratory staffs utilizing services in

the selected public hospitals.
4.3.2 Study population
All Patients that visit the laboratory and laboratory staff using LIMS in selected public hospitals.

4.4 Inclusion and Exclusion Criteria

4.4.1 Inclusion criteria

- Patients who are willing to participate in the study

- Patients who are requested for hematology and clinical chemistry test

- laboratory who are staff willing to participate

4.4.2 Exclusion criteria

- Patient with mental illness

- Patients with vision or hearing impairment

- Patients and lab staffs who are not willing to participate in the study.
4.5 Study Variables

4.5.1 Dependent variable

- Patient satisfaction

- Turnaround time

4.5.2 Independent variable

- Patient socio-demographic characteristics (Gender, age, marital status, educational level)

- payment method (in-payment, free and insurance)

- previous utilization of laboratory service

- Frequency of lab visits
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4.6 Sample size calculation and Sampling method
4.6.1 sample size Calculation

The study contained three types of data collection tools, so that the study had different sample size
determination. For quantitative data (patient survey through structured interview and turnaround
time recording) Sample size (n) is calculated based on the single proportion population formula:

(Z)pa-v
d2

Considering the following assumption:

95% confidence interval (Cl) [Za/2=1.96]

5% margin of error (d) = 0.05

Expected prevalence (p) 50%-= 0.5, since there is no study conducted previously.

_ (1.96)?0.5(1 - 0.5)
n= 0.052

n=384
Considering 10% as non-response rate, the final sample size will be 422 (for patient survey).

In this study a total of 422 patient were included as well as their samples was used to record
Turnaround time for hematology and clinical chemistry tests. Thus, the total sample size was
allocated proportionally for the three hospitals according to the average number of patient flow or
sample test done per day. So that the average number of patient flow in TASH and SPHMMC is
400 per day and for ALERT is 250 per day. This distribution is based on the annual laboratory
report. According to the proportion the samples size for TASH and SPHMMC was 150 and for
ALERT was 122.

For Qualitative data (In-depth interview) the sample size was determined purposively for
laboratory staff participants and the size of the collected data was determined by saturation point.
In addition to the in-depth interview there was also a quantitative (structured) questionnaire related
to TAT. A total of 30 participants’ (10 lab professional for each hospital) which includes 1 lab
head, 1 lab quality officer, 1 department head and 3 laboratory technologist in hematology section
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and 1 department head and 3 lab technologist in clinical chemistry section was carried out. The
quantitative sample size includes those patients/laboratory tests that come from every

department/unit of outpatients during the study period.
4.6.2 Sampling method

A simple random sampling method was used to select the three hospitals (TASH, SPHMMC and
ALERT). For quantitative data, a systematic random sampling was used to select 422 patients from
patients visiting the laboratory, for structured interview and TAT recording. By using lottery
method the random number (k=4) was identified. Accordingly, every 4 patient was selected and
interviewed after consent, also there sample was used to measure turnaround time. For qualitative
data, In-depth interview a purposive sampling method was used to select laboratory professionals
to assess the factors affecting Turnaround time and patient satisfaction while using the Laboratory

information management system.
4.7 Measurement and Data collection

4.7.1 Data collection procedure
A quantitative data for patient survey was collected about the perspective of patients towards
laboratory service, challenges faced and overall satisfaction. A well-trained 2 data collectors and
the principal investigator were involved. This survey was conducted in patients who were willing
to participate in the study and signed a consent form. The data collectors made face to face

interview on structured questionnaire. (Annex 4)

Turnaround time was recorded in every phase (pre-analytical, analytical & post analytical) by
using recording log sheet. Data collectors recorded every minutes from sample collection to result
dissemination with patient background information. By following data collection criteria, data
collectors communicated information such as which patient sample to record with each other.
(Annex 5)

A qualitative data for In-depth interview was conducted by using open ended questions. The
laboratory professionals signed an informed consent to participate in the study. Data collectors
made an in-depth interview about the perspective of laboratory professionals towards Laboratory
information management system regards to usability, training, resource, accessibility and

maintenance who were selected purposively and willing to participate. Besides to the in-depth
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interview, laboratory personnel’s were given a close ended questionnaire about turnaround time

and factors affecting TAT. (Annex 6)
4.8 Data Quality Assurance

The survey and In-depth interview guide were pre-tested by using 5% of the total sample size
which is 422 (a total of 21 patients with 7 patients for each hospitals, which were not included in
the total sample size) whether it is appropriate and understandable. The questionnaire and In-depth
interview guide were prepared in English and translated to local language (Ambharic), after data
collection then again it was translated to English. Before the beginning of data collection training
was given for data collectors by the principal investigator. The overall data collection procedure
was monitored by the principal investigator. An In-depth interview was conducted in a quiet place
at the hospitals with laboratory professionals. Every collected data were kept in a locked cabinet
of the principal investigator. Lastly, during and after data gathering, qualitative finding procedures
including audit trials and member checks were used to ensure reliability.

4.9 Data Analysis and Interpretation

After data collection, the data was checked for quality and completeness. The quantitative data
was entered into excel and analyzed by using SPSS version 25. A Likert scale was used to measure
the level of satisfaction rating 1=very-dissatisfied, 2=dissatisfied, 3=neutral, 4=satisfied and
5=very-satisfied. In order to determine the level of patient satisfaction on different laboratory
services, very satisfied and satisfied were considered as satisfied and neutral, dissatisfied and very
dissatisfied were considered as dissatisfied. By dividing the number of satisfied or unsatisfied
responses by the total number of respondents, the percentage of satisfaction or dissatisfaction was
determined. The mean 3.3 of the overall satisfaction score was used to categorize respondents as
satisfied or dissatisfied (above mean= satisfied and below mean= dissatisfied).

Quialitative data was analyzed by using thematic analysis; interview with lab personnel about
LIMS was translated from Ambharic to English language then coded and categorized manually
based on the similarity of response.

In order to measure TAT, the TAT for each tests were compared with the pre-established standards
set by the selected hospitals which was 270 minutes for clinical chemistry and 90 minutes for

hematology (the three selected hospitals had established the same target TAT). Then overall mean
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TAT and mean TAT for pre analytic, analytic and post analytic phases of testing was calculated.
Finally mean score was calculated to measure the overall satisfaction level of patients. Tabulated
percentage, mean and range of variables were produced by using descriptive statistical analysis.
Additionally, binary and multiple logistics regression analysis were used to find out significant
association between dependent and independent variables. P value of <0.05 at a 95% confidence
interval indicate that the results will be considered as significant. Following that text, graphs and

tables were used to present the results.
4.10 Operational Definition

Laboratory information management system (LIMS): computer based system used to manage,

store and transfer test order and test result report within the laboratory.

Turnaround Time (TAT): the duration between the time a sample is received in the laboratory
and the time the final result is reported. TAT was measured in minutes by subtracting the time of
sample receipt from the time of result reporting. TAT less than and equal to the time/minute stated
in the target TAT of the selected hospital laboratories was termed as TAT achieved, and TAT

greater than target TAT of the selected hospital laboratories was termed as TAT not achieved.

Satisfied: In overall satisfaction rating, patients are said satisfied if there rate of satisfaction is

above the mean.

Dissatisfied: In overall satisfaction rating, patients are said dissatisfied if there rate of satisfaction

is below the mean.
4.11 Ethical Consideration

Ethical clearance to conduct the study was obtained from the Department Research and Ethics
Committee (DREC) from the department of medical laboratory science, Addis Ababa University.
A permission letter was obtained from selected public hospitals to conduct the study. Study
participants were informed about the purpose of the study and patients were asked to fill and sign
a written informed consent. Participating in the study was volunteer and refusal was accepted. To
ensure confidentiality, participant data were recorded by using unique code as well as their

identification number and unauthorized person would not have permission to access the participant
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data. The study participant did not receive any payment or other payment for participating in the

study.
4.12 Dissemination of the Result

The research finding will be evaluated by a responsible body and submitted to the Department of
Medical Laboratory Sciences, College of Health Sciences, Addis Ababa University. Then
disseminated to selected public hospitals. The research will be published to be posted on the
internet so that many could get and use it as a reference for further researches and work on

intervention plan.
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5 Result

5.1 Patient socio-demographic characteristics

A total of 422 patients were involved in these study, with a response rate of 100%. Among these,
more than half, 233 (52.8%) were male, the age of patients range from 7 — 90 years and majority
of the participants 153 (36.3%) were 16 — 30 years. Majority of the participants 145 (34.4%) had
an educational level of 7-12 grade. Most of the participants were involved in other activities 110
(26.1%), students 72 (17.1%), house wife 81 (19.2%) and gov’t employee 37 (19.2%), others were
merchant 41 (9.7%) and unemployed 81 (8.8%). Regarding income majority 204 (48.3%), of the
participants earn less than 1500 Ethiopian Birr per month. Regarding marital status, the majority,
were married 175 (41.5%). (Tablel)

Table 1. Socio-demographic characteristics of study participants at selected public hospitals Addis
Ababa, Ethiopia, 2025, (n=422)

Variables Categories Frequency Percent (%0)
Gender Male 223 52.8
Female 199 47.2
Age group 1-15 24 5.7
16 — 30 153 36.3
31-45 118 28
46 — 60 86 20.4
Above 61 41 9.7
Educational level No reading & writing 49 11.6
only reading & writing 15 3.6
1-6 85 20.1
7-12 145 34.4
Diploma & above 128 30.3
Current occupation Student 72 17.1
House wife 81 19.2
Gov’t employee 37 8.8
Merchant 41 9.7
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Unemployed 81 19.2
Other 110 26.1
Monthly income <1500 204 48.3
1600-3000 69 16.4
3500-5000 61 145
5500-7000 40 9.5
>8000 48 11.4
Marital status Single 141 334
Married 175 41.5
Divorced 72 17.1
Widowed 34 8.1

5.2 Types of laboratory services

Many of the study participants payment method was insurance 228 (54%) and which visit the

laboratory rarely 238 (56.4%). out of the total participants 280 (66.4%) receive there lab results on
time where the higher number was from TASH 138 (92%) and SPMHMC 102 (68%) whereas
most of ALERT participants 40 (32.8%) respond as they didn’t receive their results on time. 371

(87.9%) will come again to get the service for the reason; availability of many services 88 (20.9%),

health talk 84 (19.9%) and good service quality 77 (18.2%). (Table 2)

Table 2. Overall laboratory services in selected public hospitals Addis Ababa, Ethiopia, 2025

Overall Name of Hospitals Total %
service TASH SPMHMC | ALERT
Payment method | In-payment 67 (44.7%) | 56 (37.3%) 38 (31.1%) | 161 (38.2%)
Free 7 (4.7%) 19 (12.7%) | 7 (5.7%) 33 (7.8%)
Insurance 76 (50.7%) | 75 (50%) 77 (63.1%) | 228 (54.0%)
Frequency of lab | Mostly 55 (36.7%) | 63 (42%) 66 (54.1%) | 184 (43.6%)
visit
Rarely 95 (63.3%) | 87 (58%) 56 (45.9%) | 238 (56.4%)
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Receive results No 12 (8%) 48 (32%) 82 (67.2%) | 142 (33.6%)
on time
Yes 138 (92%) | 102 (68%) 40 (32.8%) | 280 (66.4%)
Will come again | No 11(7.3%) |19 (12.7%) |21 (17.2%) |51 (12.1%)
to get service
Yes 139 (92.7%) | 131 (87.3%) | 101 (82.8%) | 371 (87.9%)
Convenient hr. 4 (2.7%) 10 (6.7%) 0 (0%) 14 (3.3%)
Get service early 11(7.3%) | 6 (4%) 1 (0.8%) 18 (4.3%)
Good quality service | 34 (22.7%) | 27 (18%) 16 (13.1%) | 77 (18.2%)
Availability of many | 25 (16.7%) | 43 (28.7%) | 20 (16.4%) | 88 (20.9%)
services
Reason to come | Want to be 6 (4%) 2 (1.3%) 5 (4.1%) 13 (3.1%)
again anonymous
Health talk 30 (20%) 27 (18%) 27 (22.1%) | 84 (19.9%)
Cheaper fee 18 (12%) 8 (5.3%) 24 (19.7%) | 50 (11.8%)
Prefer providers here | 10 (6.7%) 7 (4.7%) 15 (12.3%) | 32 (7.6%)
Other 12 (2.9%) | 20 (4.7%) 14 (3.3%) | 46 (10.9%)

5.3 Level of patient satisfaction towards laboratory services

The overall mean rate of patient satisfaction for laboratory services across the three hospitals was
3.3: TASH had a total mean of 3.2, with satisfaction percentage ranging from (13.3%) to (93.3%);

The highest satisfaction was for waiting times, courtesy and respect of lab personnel, privacy
during specimen collection, and lab fee rating 105 (70%), 113 (75.3%), 114 (76%) and 140
(93.3%) respectively, while the lowest percentage satisfaction were for adequacy of sitting

arrangements and latrine cleanness at 20 (13.3%) and 28 (18.6%).

In contrast, SPMHMC had a higher total mean satisfaction of 3.4, with percentage ranging from

(34.6%) to (76.6%), the highest rating were for courtesy, privacy, communication and lab fee,
rating 103 (68.7%), 96 (64%), 95 (63.3%) and 115 (76.7%) respectively, with the lowest
percentage satisfaction for latrine cleanness at 52 (34.7%).
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ALERT reported a total mean satisfaction of 3.2, with satisfaction percentage ranging from
(19.6%) to (75.4%); the highest satisfaction came from courtesy, lab location, availability of
requested tests and lab fee at 82 (67.2%), 92 (75.4%), 91 (74.5%) and 88 (72.1%), while the lowest
satisfaction were for sitting arrangement and latrine cleanness at 24 (19.7%) and 49 (40.2%).

(Table 3)

Table 3. Overall patient satisfaction in laboratory service with in selected public hospitals.

Variables Name of hospitals Total %
TASH SPMHMC ALERT
Waiting to get lab | Satisfied 105 (70%) 74 (49.3%) 67 (54.9%) 246 (58.3%)
service
Dissatisfied 45 (30%) 76 (50.7%) 55 (45.1%) 176 (41.7%)
Courtesy and Satisfied 113 (75.3%) | 103 (68.7%) | 82 (67.2%) 298 (70.6%)
respect of lab _
personnel Dissatisfied 37 (24.7%) 47 (31.3%) 40 (32.8%) 124 (29.4%)
Privacy during Satisfied 114 (76%) 96 (64%) 44 (36.1%) 254 (60.1%)
specimen collection S—
Dissatisfied 36 (24%) 54 (36%) 78 (63.9%) 168 (39.9%)
Location of lab Satisfied 88 (58.7%) 72 (48%) 92 (75.4%) 252 (59.7%)
Dissatisfied 62 (41.3%) 78 (52%) 30 (24.6%) 170 (40.3%)
Auvailability of Satisfied 99 (66%) 80 (53.3%) 91 (74.6%) 270 (64%)
requested tests S
Dissatisfied 51 (34%) 70 (46.7%) 31 (25.4%) 152 (36%)
Adequacy of sitting | Satisfied 20 (13.3%) 75 (50%) 24 (19.7%) 119 (28.2%)
arrangement in
Waiting area Dissatisfied 130 (86.7%) 75 (50%) 98 (80.3%) 303 (71.8%)
Cleanness of lab Satisfied 55 (36.7%) 89 (59.3%) 53 (43.4%) 197 (46.7%)
Dissatisfied 95 (63.3%) 61 (40.7%) 69 (56.6%) 225 (53.3%)
Communication Satisfied 31 (20.7%) 95 (63.3%) 56 (45.9%) 182 (43.1%)
with lab personnel I
Dissatisfied 119 (79.3%) | 55 (36.7%) 66 (54.1%) 240 (56.9%)
Lab fee Satisfied 140 (93.3%) | 115 (76.7%) | 88 (72.1%) 343(81.3%)
Dissatisfied 10 (6.7%) 35 (23.3%) 34 (27.9%) 79 (18.7%)
Cleanness of latrine | Satisfied 28 (18.7%) 52 (34.7%) 49 (40.2%) 129 (30.6%)
Dissatisfied 122 (81.3%) | 98 (65.3%) 73 (59.8%) 293 (69.4%)
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5.4 Association between levels of patient satisfaction with socio-demographic variables

Based on the result of chi square test, there were a statistically significant association between age

group (0.019), marital status (0.007), current occupation (0.01), payment method (0.010) and

previous utilization of service (0.037) with patient satisfaction as indicated by the low p-value

(p<0.05). (Table 4)

Table 4. Chi-square analysis for patients’ satisfaction indicators towards clinical laboratory service

Variables Satisfaction, n(%o) Chi-square value
Satisfied Dissatisfied df P P-value

Gender 10 4.805 0.904

Male 97 (48.5) 126 (56.8)

Female 103 (51.5) 96 (43.2)

Age group 40 60.678 | 0.019

<15 8 (4) 16 (7.2)

16-30 79 (39.5) 74 (33.3)

31-45 48 (24) 70 (31.5)

46-60 43 (21.5) 43 (19.4)

>61 22 (11) 19 (8.6)

Patient edu. level 40 53.584 | 0.074

No reading & writing 25 (12.5) 24 (10.8)

Only read & write 7 (3.5) 8 (3.6)

1-6 35 (17.5) 50 (22.5)

7-12 74 (37) 71 (32)

Diploma & above 59 (29.5) 69 (31.1)

Marital status 30 52.282 | 0.007

Single 66 (33) 75 (33.8)

Married 80 (40) 95 (42.8)

Divorced 35 (17.5) 37 (16.7)
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Widowed 19 (9.5) 15 (6.8)

Current occupation 50 76.345 | 0.01
Student 33(16.5) 39 (17.6)

House wife 47 (23.5) 34 (15.3)

Unemployed 16 (8) 21 (9.5)

Merchant 22 (11) 19 (8.6)

Gov’t employee 36 (18) 45 (20.3)

Other 46 (23) 64 (28.8)

Payment method 20 31.188 | 0.010
Insurance 83 (63.4) 68 (45.3)

Free 7(5.3) 11 (7.3)

Payment 41 (31.3) 71 (47.3)

Previously utilize the lab 10 19.242 | 0.037
service

No 52 (26) 49 (22.1)

Yes 148 (74) 173 (77.9)

Frequency of lab visit 10 10.327 | 0.412
Mostly 84 (42) 100 (45

Rarely 116 (58) 122 (55)

According to the result of binary logistics regression analysis, the overall satisfaction of patients
towards laboratory service showed that there is statistically significant association between patient
satisfaction with current occupation, average monthly income, payment method and TAT for
clinical chemistry test (P<0.05). On the other hand gender, age group, educational level, marital
status, previous utilization of laboratory service, frequency of lab visit, will come again and TAT

for hematology doesn’t show statistically significant association (P>0.05). (Table 5)

After adjusted odds ratio is calculated, statistically significant association was found between the
overall satisfaction and current occupation, average monthly income, payment method and TAT

for clinical chemistry test (P<0.05).
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Patients who are gov’t employees were 3.082 times more likely to be satisfied than student
(AOR=3.082; CI: 1.336-7.112). Similarly, patients who had an average monthly income of
between (5,500 - 7,000) were 3.598 times more likely to be satisfied than whose average income
were <1500 (AOR=3.598; CI: 1.496-8.654).

As shown in the table patients who got free service as there payment method were 1.932 times
more likely to be satisfied than who got the service in payment (AOR=1.932; ClI: 1.212-3.077).
Additionally, patients who had clinical chemistry TAT of achieved were 1.539 times more likely
to be satisfied than whose clinical chemistry TAT had not achieved (AOR=1.539; CI: 1.001-
2.366). (Table 5)

Table 5. Determinants of patient satisfaction towards laboratory service across three public
hospitals, Addis Ababa, Ethiopia, 2025, (n=422)

Variables Overall satisfaction Odds Ratio (95% CI)
Sat. (no., %) | Dissat. (no., Crude P-Value Adjusted P-Value
%)
Gender
Male 97 (485) 126 (56.8) 1
Female 103 (51.5) 96 (43.2) 0.718 (0.489-1.053) 0.09
IAge group
1-15 8 (4) 16 (7.2) 1
16-30 79(395) 74 (33.3) 0.432 (0.152-1.231) | 0.116
31-45 48 (24) 70 (31.5) 0.922 (0.462-1.840) | 0.818
146-60 43 (21.5) 43 (19.4) 0.592 (0.290-1.211) | 0.151
IAbove 61 22 (1) 19 (8.6) 0.864 (0.410-1.820) | 0.700

Educational level

No reading & writing 25(12.5) 24 (10.8) 1

Only read & write 7 (3.5) 8(3.6) 1.128 (0.63.-2.355) 0.557
1-6 35 (17.5) 50 (225) 1.023 (0.350-2.990) 0.966
7-12 74 (37) 71 (32) 0.819 (0.470-1.425) | 0.479
Diploma & above 59 (29.5) 69 (31.1) 1.219 (0.757-1.962) | 0.415

Marital status

Single 66 (33) 75 (33.8) 1
Married 80 (40) 95 (42.8) | 0.695 (0.327-1.476) | 0.343
Divorced 35 (17.5) 37 (16.7) | 0.665 (0.317-1.393) | 0.279
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Widowed 19 (9.5) 15 (6.8) 0.747 (0.329-1.695) | 0.485

Current occupation

Student 33 (16.5) 39 (17.6) 1 1

House wife 47 (23.5) 34 (15.3) 1.117 (0.647-2.142) | 0.593 | 1.216 (0.451-3.276) | 0.700
Unemployed 16 (8) 21 (9.5) 1.923 (1.075-3.441) | 0.028* | 1.86 (0.692-4.998) 0.218
Merchant 22 (11) 19 (8.6) 1.060 (0.499-2.250) | 0.879 | 0.992 (0.364-2.703) | 0.987
Gov’t employee 36 (18) 45 (20.3) 1.611 (0.783-3.314) | 0.195 | 3.082 (1.336-7.112) | 0.008**
Other 46 (23) 64 (28.8) 1.113 (0.624-1.987) | 0.717 | 1.788 (0.866-3.691) | 0.116
lAverage monthly income

<1500 103 (51.5) | 101 (45.5) 1 1

1600-3000 30 (15) 39 (17.6) 2.477 (1.254-4.890) | 0.009** | 2.756 (0.914-8.307) 0.072
3500-5000 35 (17.5) 26 (11.7) 1.868 (0.853-4.090) 0.118 2.233(0.899-5.544) 0.083
5500-7000 18 (9) 22 (9.9 3.269 (1.464-7.298) | 0.004** | 3.598 (1.496-8.654) 0.004**
>8000 14 (7) 34 (15.3) 1.987 (0.824-4.793) | 0.126 | 2.278 (0.876-5.923) | 0.091
Payment method

Payment 67 (33.5) 94 (42.3) 1 1

Free 11 (5.5) 22 (9.9) 1.615 (1.074-2.427) 0.21 1.932 (1.212-3.077) | 0.006**
Insurance 122 (61) 106 (47.7) | 0.701 (0.319-1.544) | 0.378 | 0.729 (0.3.7-1.732) 0.475
Previously utilize lab service

Yes 148 (74) 173 (77.9) 1

No 52 (26) 49 (22.1) 1.240 (0.793-1.941) | 0.345

Frequency of lab visit

Mostly 84 (42) 100 (45) 1

Rarely 116 (58) 122 (55) 0.883 (0.601-1.299) | 0.529

Will come again

Yes 181 (90.5) 190 (85.6) 1

No 19 (37.3) 32 (14.4) 0.623 (0.341-1.139) | 0.124

Chem lab TAT

Not achieved 125 (62.5) 117 (52.7) 1 1

IAchieved 75 (37.5) 105 (47.3) 1.496 (1.014-2.207) 0.043* | 1.539 (1.001-2.366) 0.049*
Hema lab TAT

Not achieved 69 (34.5) 72 (32.4) 1

IAchieved 131 (65.5) | 150 (67.6) | 1.097 (0.732-1.645) | 0.653

* Statistically significant P<0.05. **statistically high significant P<0.005. Reference categories are indicated by 1 and Adjustment was done for variables with p-value

<0.25 listed in crude odd ratio.
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5.5 Turnaround time for clinical chemistry and Hematology test

A total of 844 clinical chemistry and hematology patient samples were systematically selected
with 100% completeness rate. Among these, 422 were allocated for both clinical chemistry and
hematology. From the expected time 270 min for clinical chemistry (which is the same across the
three hospitals); TASH (52.7%), SPMHMC (56.7%) and ALERT (39.3%) achieved the target
time. For hematology from the expected time 90 min (same across the three hospitals); TASH
(40.7%), SPMHMC (34.7%) and ALERT (23%) achieved the target time as shown in the figure.

C.Chemistry total TAT Hema total TAT
80 100
60 80
60
40
I I I 2
? iR B
20
0 0 .
TASH SPMHMC ALERT TASH SPMHMC ALERT
M achieved notachieved M achieved notachieved

Figure 1. Frequency distribution of clinical chemistry and hematology TAT

In this finding the mean TAT for clinical chemistry; for TASH was 272.64+119.689, SPMHMC
was 220.96+98.811 and ALERT was 362.68+205.244. Moreover, the pre-analytical mean TAT
for TASH was 55.87+29.339, SPMHMC 15.74+10.239 and ALERT was 72.87+33.899.
Analytical mean TAT for TASH was 138.75+£103.089, SPMHMC 191.22+103.232 and ALERT
was 219.77+216.839. Post-analytical mean TAT for TASH was 83.35+90.097, SPMHMC was
17.4428.451 and ALERT was 70.04+60.061.

Similarly, the overall mean TAT of Hematology tests showed for TASH was 191.95+139.112,
SPMHMC was 146.59+92.378 and ALERT was 131.31+45.549. Furthermore, pre-analytical
mean TAT for TASH was 44.75+28.575, for SPMHMC was 16+11.272 and ALERT was
69.94+£37.918. Analytical mean TAT for TASH was 84.71+83.932, for SPMHMC was
113.53+92.446 and ALERT was 42.71+31.21. Post analytical mean TAT for TASH was
64.89+93.402, for SPMHMC was 17.13+21.202 and ALERT was 18.72+11.046.
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Additionally, from overall TAT mean delay was calculated. For clinical chemistry; for TASH was
395.75+£92.109, SPMHMC was 339.24+45.891 and ALERT was 470.35+196.011. For
hematology; for TASH was 272.54+128.085, SPMHMC was 189.89+86.141 and ALERT was
151.69+28.357.

5.6 Associated factors affecting turnaround time and patient satisfaction
5.6.1 Laboratory personnel Socio-demographic characteristics

From a total of 30 lab personnel the majority were male 18 (60%). Age was categorized as <30
and >30 years which most of them were <30, 20 (66.7%). Most of them 16 (53.3%) had educational
qualification of BSc. Half of the participants 50 (50%) had an experience of 5-10 years. regards to
position in lab, the majority were 18 (60%) lab experts. (Table 6)

Table 6. Socio-demographic characteristics of laboratory staff at selected public hospitals, Addis
Ababa, Ethiopia, (n=30)

Variables Categories Frequency Percent
Gender Male 18 60
Female 12 40
Age group <30 20 66.7
>30 10 333
Educational level BSc 16 53.3
MSc 14 46.7
Work experience <5 7 23.3
5-10 15 50
>10 8 26.7
Position in lab Lab head 3 10
Quiality officer 3 10
Dep’t head 6 20
Lab expert 18 60
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5.6.2 Laboratory personnel information about turnaround time

Almost all respondents reported that they have adequate information about TAT at all of the
selected hospitals. SPMHMC and ALERT reported 100% of respondents received adequate
refreshment training but for TASH was only (30%). Laboratory staffs of TASH reported that,
mostly (90%) customers need were meet, and ALERT reported (60%) customer need were not
always meet. Almost all hospitals respondents agreed that optimum TAT and higher advanced
equipment improve laboratory service. In SPMHMC, lab staffs reported a high percentage 80% of
analytical phase delays due to instrument malfunction; other hospitals responded Malfunction of
instruments, difficulties with methods/standards/controls, and other reasons like power
interruption and workload contributed to analytical phase delays. A significant percentage of
respondents TASH 50%, SPMHMC 90% and ALERT 70% indicated that result verification and
retesting contribute to analytical phase delays. Most respondents TASH 90%, SPMHMC 80% and
ALERT 100% agreed that staff shortages are associated with analytical phase delays. Equipment
failure, workload, and a combination of all factors were identified as reasons for poor TAT. A high
percentage 90% of respondents at TASH perceived the lab workload as very high. (Table 7)

Table 7. Laboratory personnel information about turnaround time across three hospitals Addis
Ababa, Ethiopia, 2025

Variables Name of hospitals Total %
TASH SPMHMC | ALERT

Adequate info Yes 10 (100%) 9 (90%) 9 (90%) 30 (100%)
about TAT

No 0 (0%) 1 (10%) 1 (10%)
Adequate Yes 3 (30%) 10 (100%) 10 (100%) | 30 (100%)
refreshment
training No 7 (70%) 0 (0%) 0 (0%)
Freq of meeting Not always | 1 (10%) 4 (40%) 6 (60%) 30 (100%)
customer need

Mostly 9 (90%) 5 (50%) 4 (40%)

Not at all 0 (0%) 1 (10%) 0 (0%)
Optimum TAT Yes 10 (100%) 8 (80%) 10 (100%) | 30 (100%0)
improve lab 5 5 5
service No 0 (0%) 2 (20%) 0 (0%)
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Higher advanced | Yes 10 (100%) 10 (100%) 10 (100%) | 30 (100%)
equipment
improve TAT No 0 (0%) 0 (0%) 0 (0%)
Reason of Malfunction | 4 (20%) 8 (80%) 3 (30%) 30 (100%)
analytical phase | of
delay instrument

Difficult 2 (20%) 1 (1%) 1 (10%)

with

method,

standard,

control

Other 4 (40%) 1 (10%) 6 (60%)
Result Yes 5 (50%) 9 (90%) 7 (70%) 30 (100%)
verification &
retesting delay =gy 5 (50% 1 (10% 3 (30%
analytical phase (50%) (10%) (30%)
Staff shortage Yes 9 (90%) 8 (80%) 10 (100%) | 30 (100%)
associate with
analytical phase N

0 1 (10% 2 (20% 0 (0%

ol (10%) (20%) (0%)
Reason for poor Equipment | 1 (10%) 1 (10%) 1 (10%) 30 (100%)
TAT failure

Workload | 3 (30%) 5 (50%) 4 (40%)

all 6 (60%) 4 (40%) 5 (50%)
Perceived lab Very high | 9 (90%) 3 (30%) 5 (50%) 30 (100%)
work load -

High 1 (10%) 5 (50%) 5 (50%)

Fear 0(0%) 2 (20%) 0 (0%)

5.6.3 Factors affecting turnaround time

TASH and SPMHMC record specimen arrival and release time with 100% rate of respondents but
ALERT do not record time 100% and there reason for not recording TAT were workload 50%,
poor staff motivation 30% and other reason like not told by upper management 20%. All hospitals
largely follow SOP with a slight deviation in ALERT where 20% do not. Client satisfaction survey

are generally with ALERT showing highest rate 100%. Communication with upper management
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was mostly positive across all hospitals. Effective communication within hospitals varies, TASH
70%, SPMHMC 60% and ALERT 20%. regarding having adequate equipment for better TAT
opinions differ with ALERT 80% and SPMHMC 70% reporting higher positive response
compared to TASH 30%. (Table 8)

Table 8. Factors affecting turnaround time across the three public hospital laboratories, Addis
Ababa, Ethiopia, (n=30)

Variables Name of hospitals Total %
TASH SPMHMC | ALERT
Record time of Yes 10 (100%) 10 (100%) 0 (%) 30 (100%)
specimen arrival
& release No 0 (0%) 0 (0%) 10 (100%)
Reason not to Workload | 0 (%) 0 (%) 5 (50%) 30 (100%)
record TAT
Poor staff | 0 (0%) 0 (%) 3 (30%)
motivation
other 10 (100%) 10 (100%) 2 (20%)
Follow SOP Yes 10 (100%) 10 (100%) 8 (80%) 30 (100%)
No 0 (0%) 0 (0%) 2 (20%)
Client satisfaction | Yes 8 (80%) 7 (70%) 10 (100%) | 30 (100%)
survey done in
your lab No 2 (20%) 3 (30%) 0 (0%)
Communication Yes 7 (70%) 9 (90%) 8 (80%) 30 (100%)
with upper 5 5 5
management No 3 (30%) 1 (10%) 2 (20%)
Effective Yes 7 (70%) 6 (60%) 2 (20%) 30 (100%)
communication in
your lab No 3 (30%) 4 (40%) 8 (80%)
have adequate Yes 3 (30%) 7 (70%) 8 (80%) 30 (100%)
equipment for
better TAT No 7 (70%) 3 (30%) 2 (20%)

5.7 Qualitative findings from Laboratory personnel response regards to LIMS usage

In TASH 10 laboratory staff were interviewed about their experience in using LIMS. Majority of

the participants responded that (90%) they receive training on how to use the LIMS, 60% of them
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responded that there is insufficient number of computers and the available ones are outdated which
leads to delayed TAT, staff dissatisfaction and inability to manage workload. Unstable network,
system downtime and power outages were among the difficulties faced while utilizing LIMS. 70%
of the participants said they rarely to mostly face technical problem and downtime. Power outages
have been linked to higher workload, data loss, and longer TAT. Participants listed advantages of
using LIMS as: reduction in result missing, good for data storage and backup, time management,
minimized workload and overlapping, better TAT performance and quality of data. On the other
hand they listed the disadvantages as: requirement for constant power and internet connection and
one respondent said the system does not show tests that were received separately. But, 50% of

respondents said there was no disadvantage in using LIMS.

At SPMHMC most of the participants 60% did not receive training; and responded that there are
sufficient number of computers for use while 40% of them said that insufficient number of
computers lead to higher workload and delayed TAT. Major challenges when using LIMS were
stated as: unstable network and power supply and technical problems by most of respondents
(80%). It was frequently observed that power outage causes to stop the system, increase workload,
delay TAT and data loss. Advantages of using LIMS were reported as: reduce effort, better time
management, easy accessibility of patient result, reduce manual error, better data recording and
documentation and decrease TAT. However there are challenges in using the system such as: the
system rely on stable network and power source, staff difficulty in system adaptation and loss of

data due to power outage.

In ALERT hospital participants generally responded that there is no fully computerized system,
paper is still in laboratory work even though, they did not receive training on LIMS usage. Majority
of them responded that there is enough amount of computers for usage. Most of the participants
reported that they face difficulties while utilizing the system, such as power outages and unstable
network conditions, which result in prolonged TAT and work overlap. The majority of test requests
are sent on paper, which slows down lab work and delays timely patient results delivery, though

patients are experiencing issues like where to pick up their results and result loss.
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6. Discussion

According to this research patients overall level of satisfaction for the three hospitals were TASH
52.8% (3.2), SPMHMC 56.7% (3.4) and ALERT 52.9% (3.2) which is less than other findings
form prior studies in Addis Ababa 85.5% and 78.6%. [21, 1] The reason for this variation might
be as the interview was done in the hospital and face to face patient’s may not feel free to express
their unhappiness about the services On the other hand this study was comparable with studies
conducted in Addis Ababa 51.7%, and Werabe 50.1% However, a research carried out in
Debremarkos which revealed satisfaction level of 40.3%, show that this study is higher and the
reason for this difference might be the case that this study was carried out in referral hospitals with
high number of qualified medical specialist and advanced equipment for diagnosis.[22, 25,26]

Among the various services provided by the laboratory, patients expressed a degree of satisfaction
with the courtesy and respect of the lab personnel as well as the lab fee (TASH 75.3%, SPMHMC
68.6%, ALERT 67.2%) and (TASH 93.3, SPMHMC 76.6%, ALERT 72.1%), respectively. This
is less than to a studies that was conducted in Addis Ababa (86.5%, 84.6%). This difference may
be due to the service provider lack of prioritizing patients care and lab free due to inflation. [22,
23] privacy during specimen collection in was TASH 76% and SPMHMC 64% which is higher
and ALERT was 36.1% which is lower than a study conducted in Addis Ababa 43.8% this variation
might be due to lack of attention to patient confidentiality at ALERT hospital which leads to less

focus on maintaining patient privacy during sample collection. [22]

This study showed relative dissatisfaction of patients in cleanness of latrine (TASH 18.7%,
SPMHMC 34.7%, ALERT 40.2%) which is less than three findings conducted around Ethiopia
47.3% and in Addis Ababa (44.4%, 63.5%, 63.8%) and this variation in level of satisfaction might
be for the reason that even if there is some improvements in cleanliness of latrine still it doesn’t
satisfy the patients, there is unavailability of water for toilet usage. [1, 21, 22, 23] Additionally
patients were dissatisfied in the adequacy of sitting arrangements (TASH 13.3%, SPMHMC 50%
and ALERT 19.7%) which is less to a study conducted in Addis Ababa Ethiopia 45.1% and 61.1%
the reason for this variation might be: as the hospitals are referral with better specialists there is
high number of patient flow so that the available sitting will not be equivalent to the number of

patients, and maybe due resource limitation to add sitting arrangements. [1, 22]
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In this study patients were relatively satisfied in location of laboratory TASH 58.7%, SPMHMC
48% and ALERT 75.4% which was higher than a study conducted in public hospitals in Ethiopia
19% for this variation the reason might be their study includes several hospitals, however it was
less than a study conducted in Addis Ababa 79.1% this variation might be, the patients in these
study were not able to find the laboratory easily. [1, 22]

The current study show that patients were dissatisfied in cleanness of laboratory sample collection
area and patient communication with lab personnel TASH 36.7% and 20.7% and ALERT 43.4%
and 45.9% respectively, but in SPMHMC 59.3% and 63.3% patients were satisfied towards
cleanliness of laboratory sample collection area and patient communication with lab personnel
respectively even though it was higher than a study carried out in Addis Ababa 10.4% and 9%
respectively. The reason for this difference might be the application of latest advancements that

that enhance the experience of patients. [24]

About 66%, 53.3% and 74.6% form TASH, SPMHMC and ALERT respectively reported that they
were satisfied in getting the requested laboratory tests during the study period which is higher than
a study carried out in Jimma 51.74%, this difference of satisfaction maybe be: since this three
hospitals are found in the capital city and are referral centers, they have greater access to resources

and variety of diagnostic tests enabling them to more effectively satisfy patient’s needs. [27]

In this study statistically significant association were shown between current occupation, average
monthly income, payment method and TAT for clinical chemistry test. This is different from
studies conducted in Addis Ababa, Jimma and Werabe [21, 22, 23, 24, 25]

The findings demonstrated that the three hospital laboratories ability in achieving TAT in clinical
chemistry and hematology was considerably poor; for clinical chemistry tests TAT in TASH
52.7%, SPMHMC 56.7% and ALERT 39.3% which was less than a study conducted in Korea 98%
this difference might be due to having a machine more than one which function properly and
having stable power supply. But is higher than a study conducted in Addis Ababa 16.3% this
difference might be because those hospitals has better way of managing testing duration for short
TAT and staff availability on working hours. However this study was comparable to a study
conducted in Karachi 59.3% and India 54.6%. [28, 14, 7, 29]
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The mean delay for clinical chemistry tests on TAT in this study was TASH 395.75+92.109,
SPMHMC 339.24+45.891 and ALERT 470.35+196.011, which was higher than the delays for
studies carried out in Addis Ababa 184.96+74.928, Korea 43.6+7.7 and Nepal 54.6+7.78.4
minutes, this delaines difference might be due to power outage, LIS interruption, high number of
patient flow and failure of laboratory equipment. [14, 28, 30] The average mean delay for
Hematology tests in this study was TASH 272.54+128.085, SPMHMC 189.89+86.141 and
ALERT was 151.69+28.357, this finding was higher than a study conducted in Addis Ababa
139.85+88.118 and Iran 43.6£7.7 minutes. [14, 32] However, the current study was less than a
study conducted in Kenya for clinical chemistry 1332+20.76 and hematology 1218+19.86 minutes

this variation could be due to poor work flow and less advanced equipment in Kenya. [33]

The Current study showed that for clinical chemistry the pre-analytical mean delay TAT for TASH
was 55.87+29.339, for SPMHMC was 15.74+10.239 and ALERT was 72.87+33.899; the
analytical mean delay TAT for TASH was 138.75+103.089, for SPMHMC was 191.22+103.232
and ALERT was 219.77+216.839; the post-analytical mean delay TAT for TASH was
83.35+£90.097, for SPMHMC was 17.4+28.451 and ALERT was 70.04+60.061 respectively,
which was higher than a study conducted in Korea pre-analytical, analytical, and post-analytical
phases were 29.74£6.9, 13.9+4.1, and 0.02+0.13 min, respectively. This difference in the findings

might be less advanced equipment, power outage and malfunction of machines. [28]

In this study laboratory personnel were asked about factors affecting turnaround time, from
different reasons one of it was result verification & retesting that delay analytical phase TASH
50%, SPMHMC 90% and ALERT 70% which is similar to study conducted in Nepal. [31]
Additionally resource limitation, system downtime, malfunction of machine, problem with control,
method and standard and shortage of staff relative to workload demand and high number of patient
flow/workload were factors affecting turnaround time, which is similar to a finding conducted in
Bahirdar. [34] The reason for this similarity might be the difficulties healthcare facilities have in

maintaining operational effectiveness and managing resources.

The current study across the three hospitals showed that LIMS positively impact management of
workload, data storage and quality, patient care and turnaround time, this is comparable to a study
carried out in western university that showed LIMS is beneficial in management of workflow; in

Peru showed that using LIMS in resource limited countries enhance quality of data, patient care
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and overlapping of test.; in Boston showed that using electronic system reduce error in pre-
analytical phase and increase patient satisfaction. This similarity might be understanding of the

benefit of LIMS in laboratory service provision. [10, 36, 37]

Regards to resource limitation, across the three hospitals besides to the benefit of LIMS drawbacks
were disclosed. In TASH and SPMHMC the major reason for delayed TAT were outdated
hardware, inadequate number of computers and outage of system and network. This is similar to a

study carried out in western university. [10]

Additionally, this finding showed that staff training varied across the three hospital, TASH 90%
and SPMHMC 40% of the participants received training on how to use the system but, ALERT
was 0% they didn’t receive training which leads to be unfamiliarity with the system. This is
comparable to a study conducted in western university that showed laboratory staff faced a
problem in adapting the system and study in Boston showed that staff training is helpful in

minimization of error. [10, 37]

This study showed that the patient satisfaction, turnaround time and factors affecting them. As
shown in the result TASH and SPMHMC had relatively higher patient satisfaction and turnaround
time than ALERT this comparison showed that using computerized system improves patient
satisfaction and turnaround time by reducing laboratory personnel workload, manageable
workflow and good patient care ALERT uses computer and paper in parallel which leads to lab
personnel lack of motivation, overlapping of work, confusion of patients how to collect result and
longer TAT due to lack of management because they doesn’t record TAT the upper management

don’t know where improvements should be implemented.

Generally, these findings indicates that LIMS may significantly enhance laboratory productivity,
data accuracy, and patient care. However, for optimal performance comprehensive staff training,
regular technical support and reliable infrastructure like stable network and power supply with
adequate number of computer are required. To ensure that LIMS fulfils its objective in improving
patient outcomes and laboratory operations, these components should be addressed in future

installations, particularly in situations with limited resources.
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7. Strength and Limitation of the study

7.1 Strength

- The study contain both patients and laboratory services provider perception which gives deeper
understanding in challenges faced in laboratory.

- Includes both qualitative and quantitative data to gain a clearer understanding of the difficulties
facing laboratory services.

- Have a 100% response rate from lab personnel and patients which can reduce bias due to non-
response and improve the accuracy of the finding.

7.2 Limitations

- The study was carried out in Addis Ababa, and the results might not accurately reflect laboratory
services in other parts of Ethiopia.

- Data was collected in the hospital so that satisfaction rate might be influenced by patient’s

unwillingness to freely criticize the service.
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8. Conclusion

The current study determine the level of patient satisfaction, turnaround time and associated factors
across three public hospitals: TASH, SPMHMC and ALERT. The result revealed difference in
patient satisfaction within the three hospitals: with SPMHMC highest, followed by TASH and
ALERT. Major source of satisfaction were privacy during sample collection, courtesy and respect

of laboratory personnel, and laboratory fee.

Regarding TAT performance, the result showed that clinical chemistry and hematology tests often
took longer time than the standard TAT. In clinical chemistry more than half of the tests in TASH
and SPMHMC had achieved the target TAT. Hematology tests performance across the three
hospitals were poor. A major challenge for delayed TAT in per-analytical phase was batch
collection and transportation; in analytical phase was equipment failure, shortage of staff and

unstable network and power.

Patients who are gov’t employees were more likely to be satisfied than others. Similarly, patients
who had an average monthly income of between 5,500 - 7,000 were more likely to be satisfied
than others. When comparing the three hospitals by their LIMS usage and integration TASH and
SPMHMC had good TAT performance and Patient satisfaction than ALERT which uses paper
parallel to computer system leading to poor TAT and patient dissatisfaction. TAT was affected by
shortage of computers, insufficient staff training, frequent power interruption, workload and

equipment failure.
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9. Recommendation

- In order to improve patient satisfaction measures should be taken such as: improving latrine
cleanliness and waiting areas, maximizing seating arrangements and patient interaction techniques
and improve workflow management to ensure on time delivery of test results by the upper

management of the hospital.

- Based on the current finding TAT was poor across all hospitals so that the laboratory head should
make improvements in pre-analytical phase there should be sample transportation and batch
collection management; in analytical phase updated and sufficient number of computers with
regular maintenance should be strengthen as well a fully automated system should be implemented

(ALERT) to reduce delay and manual error.

- The upper management by collaborating with IT experts who developed the system should
provide training to staff on how to use LIMS, and make sure the power supply and network are

stable to minimize system outage.

- Hospital administration and laboratory head and quality officer should involve in improving
resource allocation to reduce workload and boost staff motivation, carry out routine audits to track
TAT and patient feedback and promote improved communication between higher management
and laboratory staff.
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Annexes

Annex 1. Participant Information Sheet

Research Title: Assessment of Patient satisfaction and Turnaround time while using Electronic
laboratory information management system along with associated factors in selected public
hospitals in Addis Ababa, Ethiopia

Principal Investigator: Mecca Yesuf [+251910092630, meccayesuf2083@gmail.com]

Institution: Addis Ababa University, College of Health Sciences, Department of Medical

Laboratory Science
Advisor: Fatuma Hassen (MPH, PhD), [+251911418062, fatumahassen2000@gmail.com].

Dear Participant, you are invited to participate in a research study conducted by Mecca Yesuf, an
MSc student from Addis Ababa University, College of Health Sciences, Department of Medical
Laboratory Sciences. The study aims to Assessment of Turnaround time and Patient satisfaction
while using Electronic laboratory information management system along with associated factors
in selected public hospitals in Addis Ababa, Ethiopia. The findings from this research will provide
valuable insights into improving the efficiency and quality of laboratory services in the healthcare
system of Addis Ababa.

Study Purpose: - The purpose of this research is to gain insights into how the implementation of
LIMS influences the turnaround time for laboratory processes, patient satisfaction, and the various

factors associated with these outcomes in healthcare settings.

Your Participation: - Your participation in this study is voluntary. If you agree to participate, you
may be asked to share your experiences, perceptions, and opinions related to the influence of
Laboratory information management system on turnaround time and patient satisfaction. Your

input will be crucial in contributing to a comprehensive understanding of the topic.

Confidentiality: - Your identity and personal information will be kept confidential. Data collected
will be used for research purposes only and will not be disclosed to any unauthorized individuals.
Your anonymity will be strictly maintained in any reports or publications resulting from this

research.
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Benefits and Risks: - While there are no direct benefits to you, your participation will contribute
to the advancement of knowledge in the influence of the Laboratory Information Management

System (LIMS) on turnaround time and patient satisfaction.

Procedures: - You will be required to fill out a questionnaire if you decide to take part. It is

estimated that your participation will take about ten minutes.

Ethical Considerations: - This study has received ethical approval from the relevant ethics
committee at Addis Ababa University. Your participation in this study is subject to your voluntary

agreement after understanding the information provided in this participant information sheet.

Consent: - By agreeing to participate, you indicate that you have read and understood this
information sheet. You will be provided with a consent form to sign before participating in the

study.

Contact Information: - If you have any questions or concerns about the study, you may contact
Mecca Yesuf [+251910092630, meccayesuf2083@gmail.com] or the advisor,

Fatuma Hassen (MPH, PhD), at [+251911418062, fatumahassen2000@gmail.com].

Thank you for considering participating in this research study.

Sincerely,

Mecca Yesuf

Principal Investigator

Addis Ababa University, College of Health Sciences, Department of Medical Laboratory Sciences

[+251910092630, meccayesuf2083@gmail.com]
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Annex 2. Consent Form (study participants)
Principal investigator: Mecca Yesuf

Research title: Assessment of Turnaround time and Patient satisfaction while using Electronic
laboratory information management system along with associated factors in selected public
hospitals in Addis Ababa, Ethiopia.

I have read or had this document read to me in a language that | understand, and I understand the
purposes, procedures, and risks of this research project as described within it. | understand that at
any time | may withdraw from this study without giving a reason. | have had an opportunity to ask
questions, and | am satisfied with the answers | have received. | know that. There will be no special
payment for being a participant in the study. | freely agree to participate in this study, as described.

| understand that | was given a signed copy of this document to keep.

Name of participant Age Address Signature Date

Interviewer’s name Signature

Principal investigator Name Mecca Yesuf Signature
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Annex 3. Assent form (study participants)
Principal investigator: Mecca Yesuf

Research title: Assessment of Turnaround time and Patient satisfaction while using Electronic
laboratory information management system along with associated factors in selected public
hospitals in Addis Ababa, Ethiopia.

Introduction: We are conducting a study to understand more about the patient’s laboratory

service experience.

Purpose of the study: To understand what makes laboratory service good or bad experience of

patients.

What participation involves: If you agree to participate in this study you will be asked some

questions about your experience. This will take about 15 minutes.

Voluntary participation: You don’t have to take part in this study if you don’t want to. If you
choose to participate, you can stop at any time, and it won’t affect your relationship with the

hospital.

Confidentiality: Your answers will be private. We will not use your name in any reports, and

only the research team will see your answers.

Contact information: If you have any questions, you can ask me know or later. You can also
contact Mecca Yesuf [+251910092630]

Assent: If you agree to participate in this study, please sign below:

Participant’s name:

Participant’s signature:

Date:
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Annex 4. Patient Satisfaction Questionnaire

Dear Patient,

Thank you for participating in our study aimed at understanding the influence of Laboratory

Information Management System (LIMS) on turnaround time and patient satisfaction. Your

feedback is crucial to improving our services. Please take a moment to answer the following

questions. Your responses will remain confidential.

English Questionnaire

Part I. Demographic Information:

No Questions Coding category Skip to
101 Age of respondents Age in years
Don't Know ........ccooviiiiiinn.. 0
NOanSwer .......ccevvvvvvineinnnnnnn. 1
102 Sex of respondents Male .....oooiiiiiii 0
Female .................cccooiii. 1
103 What is the highest level of education | Cannot read and write ............... 0
you completed? Only read and write ................... 1
ltobgrade .......oovvvvvniieinninnnn. 2
Ttol2grade .......covvviviiiiiininin, 3
Collage & above..............ccceeee. 4
104 What is Your current marital status? | Single ... 0
Married .......oooiiiiiii 1
Divorced ......ovviiiiiii 2
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105 How much is your estimated monthly ETB
income?
106 What is Your occupation? Student .........coovviiiiiiiii,
House wife ...,
Unemployed ...........cooviiiinn..
Merchant ...

Government employee .................
Working in the family business ......

Other specify

Part 1. Patient interview on the overall service

No Questions Coding Category Skip to
201 Avre the services you are getting in this | In payment..............................
Iaboratory pald or free? Free oo
Insurance ...........ccoovviiiiiiii
202 Did you know this hospital laboratory | This is my first time ....................
before? Have come before ......................
203 How often do you visit the laboratory | Mostly ............ccooviiiiiinnn.n. 0
for medical service? Rarely .......ooiiiiiii
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204 How long did you recive laboratory | No ........ccooviiiiiiiiiiiiiiiien, 0
It on time?
resuft on time Y S o, 1
205 Did you feel that the schedule (opening | No .......cooiiiiiiiiiiiie,
& closing) hours of the laboratory were Ves
convenient for you?
Don’t know the opening hour .......
206 Would you come again to this hospital | No .............cooooiiiiiiiinn. 0 If no
Iaboratory? Y S ot 1 Sklp o Q
209
Idon’tknow ..., 2
207 If yes, what makes you to decide to | Convenient opening hour ...............

come again? (one or more answer

possible)

Get the service early .....................
Good-quality services ....................
Availability of many services .........
Want to be anonymous ..................
Have other reasons to come here (e.g.,
immunizations, health talks) ............
Cheaper service fee ......................
Prefer provider here ......................

Other(specify)
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208
come again?

possible)

If no, what makes you to decide not to

(one or more answer

Inconvenient opening hour
Long waiting time

Poor-quality services .......

Availability of few services

Expensive service fee

Not preferring service provider here .... 5

Other(specify)
6
Part 111. Patient interview on clinical laboratory services satisfaction
Very Satisfied | Neutral | Dissatisfied | Very
satisfied dissatisfied
301 | How much are you satisfied with the | 1 2 3 4 5
time spent waiting to get the
laboratory result?
302 | How satisfied are you with the | 1 2 3 4 5
courtesy and respect of the
laboratory personnel during your
visit?
303 | How satisfied are you with measures | 1 2 3 4 5
taken to assure privacy during
specimen collection (e.g. during
blood drawing)
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304 | How satisfied are you with the | 1 2 3 4 5

location of the laboratory?

305 | How satisfied are you with the |1 2 3 4 5
availability of requested testes in the
laboratory?

306 | How satisfied are you with the |1 2 3 4 5

adequacy of sitting arrangement in

waiting area?

307 | How much are you satisfied with the | 1 2 3 4 5
Cleanliness of the blood drawing
area?

308 | How satisfied are you with the | 1 2 3 4 5

Communication  of  laboratory

service provider?

309 | How satisfied are you with the | 1 2 3 4 5
service fee (cost) in this hospital
laboratory?

310 | How satisfied are you with the | 1 2 3 4 5

Cleanness of Latrine?

Thank you for your valuable input! Your feedback contributes to the success of our research.
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Annex 5. Turnaround time recording format (TAT)

TAT Format
Serial | Code. | Test Start time | Arrival time | Arrival time for | Final time
No No for sample | for analysis reportin for
request P y b g
collection reporting
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Annex 6. Questionnaire for laboratory personnel

Name the Facility

Institution code

Part . Socio- Demographic Information

Sub City
Kebele

No Questions Response Code
101 Sex 1. Male
2. Female
102 Age In Years
103 What is your qualification? 1. Diploma
2. BSc. Degree
3. MSc. Degree
104 Work experience 1. <5Years
2. 5—-10 Years
3. >10 years
105 Position in the laboratory 1. Laboratory head
2. Section/Department head
3. Laboratory expert
4. Other specify
Part 11. Information in laboratory TAT
No Questions Response code
201 | Do you have adequate information in laboratory TAT? 1. Yes
2. No
202 | Adequate refreshment training 1. Yes
2. No
203 | How frequently your laboratory meets customer 1. Not always
needs? 2. Mostly
3. Notatall
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204 | Do you think optimum laboratory TAT improve 1. Yes
I ice?
aboratory service > No
205 | Do you think higher advanced equipment improve 1. Yes
i I tory TAT?
optimum laboratory 2 No
206 | What are the main reasons for delay in analytical 1. Malfunction
phase? with
instrument
2. Difficult with
methods,
standards,
controls
3. Other
specify
207 | Do result verification and retesting result in delay 1. Yes
' ?
analytical phase” 2 No
208 | Does staff shortage associate with delay in analytical 1. Yes
hase?
phase 2 No
209 | Do result waiting for supervisor approval could delay 1. Yes
TAT?
2. No
210 | Possible reason for poor TAT 1. Equipment
failure
2. Workload
3. Poor staff
motivation
4. Other specify
211 | Perceived Lab work load 1. Very high
2. High
3. Fair
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Part 111. Factors affecting Laboratory TAT

No Questions Response Code
301 Do you record time for specimen arrival and 1. Yes
release? > No
302 What are the possible reasons not to record 1. The workload
laboratory TAT? 2. Poor resource allocation
3. Poor staff motivation
4. Idon’t know
5. Other specify
303 Do you follow SOP? 1. Yes
2. NO
304 Reason not to follow SOP 1. No sops
2. The procedures are known
3. Other specify
305 Do client satisfaction survey done in your 1. Yes
lab? 5 No
306 Do you have frequent Communication with 1. Yes
clinicians in lab. Services? > No
307 Do have communication with the upper 1. Yes
management? 5 No
308 Do you think there is effective 1. Yes
communication in your laboratory? > No
309 Do you have adequate equipment for better 1. Yes
TAT? > No
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For computer Based laboratory

Part 1V. Electronic Laboratory Information Management System

401. Did you get any training on how to use LIMS software?

402. Is there adequate number of computer for laboratory usage? If no, explain the challenges of

not having enough computers.

403. What upgrades or additions would you like to see made to the LIMS software that your lab
currently uses?

404. Does the LIMS have any failures or technical problems? If Yes, how frequently?

405. Did you had any power outages while utilizing LIMS? If so, what effects does a power
outage have on your lab's LIMS usage?

406. Advantages of using LIMS?

407. Disadvantages of using LIMS?

Thank you for your valuable input! Your feedback contributes to the success of our research.
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Ambharic version / A@ZE +L T+

AN 1. AFNFLPTF a8 dO e P (12

PRGF CON: - PAANTCLAN ANGPE a8 ANT8LC NCYT NTMPI™NT 1H, POMTF ARAPAR 7H,
AT PFhaq, ACh N+PLPH TPALLHT IC 192199 N+ansmy PARFNT: PAT AT ASN ANNE ATEK P

+&go:- R8N ANN RLNACAELT PMT ALTIN DAET PANIRT Nt dNg. ALTN FIRUCT h&A
Pq a4 avh Pk [+2519100926307 meccayesuf2083@gmail.com]
AMNZ: &M UNT (RIPThTE ThTR) T [+251911418062, fatumahassen2000@gmail.com]

e P: - -8 +AFLPT NIOCICC MTFTY N ATRA+S +INHPA=: doh PA& ANAAL NARN
ANN RLACAE PAIN+CA +a92 15 NARA ANN BN N+ADZMy. PaRYNT PATFATFE PANCRS aOLE
ANT8LC NCYE (LIMS) PO-MF @RARAR 1H, AT NFNTR ACNF AR PADY +&AT dDIIRITR AL MG
RPRLAM: 10 PHU MG 1%2F NAGN ANN PMS AMNNP 20T @AM PAD-T PANEH4 A1AAT
PATEKT AT MeT ATIAAA MM, AHNLPFT LAMA=ACA+E h@OATP Nt MG+ ATRY
ATRMNYLET PACAP +AFE 9°7 ATLM,PAPMT AT h+AFTE JC P+PPH MIFMm19° No++F mLege
MPFY aOL8HP ANEAT T

PHTTF GAM: - PHU MTF YA PANLFL TLE ANTELC NCYT (LIMS) +9ING PANGSE LotF7E
POMF RADAAR 1H T PNy AChF NMST AMNNE +£9F @-Nh NATHY &MS$TF IC N+LLeHT
P+ALR IPATLET AL +&OF ATLM,LALC ITHNPFT ATY) T 1

PACHP +ATE: - NHU DFTF NP PAPT +ATE NLPLATF 1M ATRA+E N+NTIAT PANLPE
a/8 AN+SLC NCYF (LIMS) N@Mmt aeaeAR 1H, AT NFha AChF AL hAD +&AT IC ¢+PPH
PACNPT ATPATT 1THAPTF AT ANTPPPT AT8.PN&EA AMPE BFAK: ACON-78R AMPAL 1THN,
ANTPOP ATIL L PACNP NGt DAY BUPTA:

IPAMLPTE: - WYFHP AT P94 ARLEP NAAML L PHA: P+ANAND- ABLE AJRCIRC QGATMPT NF
PO mA AT ATYT9R PATL P8 AAANT ALIAZIC: NHU MG+ 9°ATLF NILMPM. 47 CHT ML
UFaEF @AM QYFP AARFDE NHNP LMNPA:
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MPMAPF AF NIFT: - IOYI° ARTF Mt MPAMMPTF NLFP4IP PACNP +NFE PANSLTL
a /8 AN+8LC NCYT (LIMS) NARARAR 1H AT NFNTR, AChF AL PAD-TY +BAF MDP AdD-$F AL7T
ANTPH? PRCIA:

Y2+ F: - ACA+& NDOAF CPMEET ARa>A} EMNPNPFA: PACNP +NTE AC RdP PUA LDNSA
A £700 F4\:

Py NG F8ETF: - BU mTF NALN ANN RLACAL NTRMRAN+®- P07 RoINC hag i PAYY gRoN(
@/ 9760, AT hA:E NHU mTF AT PAPT +ATE NHU P+AFE TOZE MZbF AL PPINM-Y ABLE
N+Z8 NEA NACAP PEDPE NIOIRYF AL P+aDW/ A+ jd-::

NIPIRTF: - ADPA+E NAPASRAYT 2YTY PARZE M/Z$T AT8INMNT AT ATL+ZE8F PAPLA: NG+
NAPA+EP N ATRL IR PATRIRTF & LAMPFA:

PAM-¢P An/B: - NA MG+ MITDI° 27T mPE MEIR NI+F hA adh P& [+251910092630,
meccayesuf2083@gmail.com] @LI® AMNLPT &mM-3 UNT (MPH, PhD) N [+251911418062,
fatumahassen2000@gmail.com] @17+ FFAAT U=

NHY PIRCIPC MET AL ATPA+E NAAMF ATADASITAY::

NAATR A IC

anh Prv&

Pq aviayy,

A8.N ANN RLACALT PMT ARTN PAET PHAIRT Nt A™Ns ALY FIRUCT NEA

[+251910092630: meccayesuf2083@gmail.com]
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ANZ 2. P& LA ML I, PR

PRk CAN:- PAANTCLAN ANGPE A28 ANHSLC NCET N MPaNF UH PO-MF ARARAR 1H, AT
PN, ACNF N+LPH PRLEFTF IC 192799 N+aRLm- PARFINF PATHATF AGN ANNT AFER P

PARAM N9P:- °h P&
e+da> fgo._ 18 N ANN RLACAL PUNIRT MG ALTN NAET NPT ANG%4 FIRUCT N&A

AL 2UT A1L ATNNLAL @™ 2U A1L NTQINT 7% +1NA% N@-AM- P+IAE-T hpg+ PaRITa-
MR PG+ 427+ AT NpG+ JC +PLH PARARM 18F NN +LEFPAL: NITM-I° 1H ALAT
NG+ PARIAL o+ P+MNP PRY AD-PAL: NA DG+ +BTE DPE PAPMPP ALA +AFT
P77t aRAN AMIN, TNC: AH, MGTF AL NARA+L, PARLAMT FRIT° MPIRIR P &P ATLAA A PAL:
N &PLETT AHU mTT AR AGRA+E ARG N4 LR ALITMAL:

PHAFED NTP i AL AEGA. e
A TR P
PAMTLE ATP:- PN PAE LT e, P,
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ANZ 3. P& P LATF ML I1e0 $RX (D 18 AT AL NJ-F)

PRk CAN:- PAANTCLAN ANGPE A28 ANHSLC NCET N MPaNF UH PO-MF ARARAR 1H, AT
PN, ACNF N+LPH PRLEFTF IC 192799 N+aRLm- PARFINF PATHATF AGN ANNT AFER P

o), f:- NA NA+HE D PANGFL ATADRT ATRL PNAM ATRLEF DGF ALRLT 1>,

PRGE GAT:- PFNTPTY PANLRL ATA T Mé DRIP MR HIRRC PR LRLID- T2 ALY
AGLYZE R

+ATE % PhFFA: NHU DTF ARA+& NHATIA™ AA ATREP AT18TE M PEPTF EMPPA: U 15
L PUA LMNSBA.

NP LATHE +ATER: NALAT NHU mFTF @-AD RA+E PANPFIC: AGRA+& NARLT NAQIFMm-9D 1H,
m&ge LFANT AT NPATHA IC PAPTT A7 F1T A2I8M-9P.

IPAM,&PTE: PACAP MRANT P94 LT A= NAYITMIR L 7CRF @AM PACAPT NID ATMPIRIRT AG
PAGF MMEF NF ANTPT PP

PAM-¢P AD/B: YT M-GR K 2YF M PP NAeT AT MEIR NHA AMLEY £ FAA: A8 F9R aoh
P& [+251910092630] 9917+ £FAk:

&2 IV TG T Aoodte nta9oo-: Aah® hiv 0T gé.cov-:

P+ad4.m- (7°:

etadd 4.CT:

L E
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AN 4. 03N, AChF °MmeP

@£ Fhay:

PANGF¢ a02E AN+8RC NCYF (LIMS) N+HARAR 1H AT NFha, AChF AR PADT +&XAT AdR/ST

NIeTLCIm™ M+ AL AA+A+TS ATARAITAT: ATAIATFTIY ATIAAA PACNP AN+PPT MAT jM-=

ANAPTY PR N+ATT mPEPTF ATRAPAN FHA 1H, 2M-NS: PACAP TPART MAMNLP P10D- £8P

h&A 1 PMUNZANP 8L Ao/ B8 AP P £CI°

+e | wPfe AT -6 AN N E me
+.&-----
LAS
101 | AZTRU(R) N7 102 REaR, NAdDA
AADPTD e 0
AN PAT® oo 1
102 | 22 2 < 0
F 1
103 | PH9UCT £LEP 97 PUA 1O &5 MINA PMLFAFTA) ........ 0
R&T I NF v 1
N1Z ANN 65 AGA oo 2
N78 AN125 AKA .o 3
NAE & TAMT NHNARN ... 4
104 | PINF 33 P-mmommv ? PAIN/ T e 1
L L0V 2
A Y e U 3
NA/TNFeR+NNF/NF . 4
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105 | AT9N% MCYR 1P 97 PUA 107 nc
106 | Phe Uar e
OILF RGO oo
0 PAAGNAT) oo
10 e
N
PALFAN TNLF PR PNFBEC ..
AA NA 208
6
NEA 2 +74.98% NAAMPAL ATATAT MPLP ©CI°
T | mee A AN NDE ®f +.4.
2Aé
201 | NANGRLE P PTT0 ATATNT NIR | NNEP o 0
™ M
10 @EA NNFP IR e 1
ATOLUY o >
202 | hid N&t NHU UNTHA ANGTE | ACPETDLL TG 10m .o 0
o P
RIATeT ATTHEr PO NHY N&F TOME ADSAD- ... 1
203 | PUNTHAT ANGRE 97 PUA 1M | ATHEDT T oo 0
2ANEA
A AR oo 1
204 | PATIGRC b NANAT 0 BCPR | PATPL 0
R e 1
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205 MLHU WNATFA ANLFEL  NEITY | PATD oo eeeeee e 0 aRAM:
K149 ATI T FaMmAY/R? PAG® Ty
A e 1 0P b
124 BAS
206 | AP NA(T) &9 AdegemF emATANT | 92F NPT A0F NATLNEF e, 0
goNTLF? (NATE NAL dRAN APAMT
£FAY) ATA kT A DA 1
Mét PAM A74%TF NAA ... 2
NH ATATAT NAA oo, 3
NAPTF IC ATCACAAA oo 4
AA PARMUENT PR LT NAA(ATRANA
ATNFIPMST O-LL2%F MH ... 5
N&GLA ACNA DALY oo, 6
AU PA NAT™-PPFT hAGRARC, 7
AA NA 29AR
8
207 | PA9®  NA(T)  AHU  AA®IEMF | 92F NALYT A0F NATLNET o 0
POATANT 9PATLT?  (NATE NAL
AN EAMF £FA) ATA ek A NATIATS 1
Mot PAD ATAT NAAA ... 2
NH A749%F NAAA e 3
NELE ACNA DALY oo, 4

AHU P& NAT™PPFT hATRATRCA | 5

%! nA LR
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h&4d 3 N e-Y/+74907 hAAT1AIAT AChF ML P £CT

Nmge KAFAD | 2990 | AAZDU9R | Nm9D
RNFAL RAZNU9

301 | PA T2 ATA% et AR TE | 1 2 3 4 5
NMeL/m 23 907 PhA Alh+UA
(AA)?

302 | A74%AT e AM-t PANGTS | 1 2 3 4 5
NAT™PPF NQ, PART NN AT M4
APNNA 927 PRA AZhTYA(RA)?

303 | PMAMM® ATAIAT TAMDNLPIERT | 1 2 3 4 5
AT MNP NMLLID ACTE 9o
£RA AChF A1 +HUA (RA)? AJRAA
P94A nN&A PHNAA N @H+....

304 | PANGTZ A&A NNt NF 9o | 1 2 3 4 5
PUA AZht+YA(RA)?

305 | PFHHTY gRCARLPF NARTF ANP | 1 2 3 4 5
gy PUA ALNTPA?

306 | NPATFA +¢ PMN$ P P ADpdDgk, | 1 2 3 4 5
(®INC) MY (NeHL) 9% PUA
ATPA (Adepanm © MING
NHY...)

307 | Negr ga-g Ak, (&4 TXUT | 1 2 3 4 5
9oy PUA AChIF +NIFUA/ARA?

66




308 | PANGFLO- NAd-p qaog | 1 2 3 4
haimty NE+s N+ N1y
an /B 9o PUA ZntUA/AA?

309 | NANGFZ PRIACINT N&EP PI 9o7 | 1] 2 3 4
PUA LAt PA?

310 | NA®e8E N+ IBUT P PUA | 1 2 3 4
ZNt+PA?

NA MPM, INATP ATATAT PACNP ANTLPT AT HTT ART AN+PRA PLCIA:
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