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Abstract

Background: Supply chain management process allows the right laboratory commodities in the
right quantities in the right condition delivered to the right place at the right time for the right
cost. Poor management of laboratory equipment, reagents and other suppliers with recurrent
stock-outs of reagents, frequent equipment breakdown was a major gap in ensuring quality and
uninterrupted testing leading to patient dissatisfaction, and it needs more attention to strength and
improve supply chain management practices.

Objective: This study aimed to assess supply chain management of laboratory equipment,
reagents, supplies and its impact on the quality of laboratory services of public hospitals in Addis
Ababa, Ethiopia.

Methods: The study employed a quantitative design using a hypothesis testing approach to
identify the effect of supply chain management of laboratory equipment, supplies, reagents,
consumables on quality of laboratory services. 169 questioners were distributed to employees
working in laboratory divided on thirteen (13) public hospitals found in Addis Ababa, from
February 2019 to May 2019 using questioner and observational checklist. After data was entered
to SPSS 23, frequency, percentage was computed, presented using tables and graphs, and Binary
logistic regression was analyzed to see the effect of the independent variables with dependent
variables by using Odds Ratio (OR) with 95% confidence interval with p-value of less than 0.05.
Result: The 61.5% (n=8/13)of public health facilities had policy criteria for selection and
procurement of laboratory commodities, 51.3% (n=7/13) of the laboratory stores met the
standard storage criteria’s which were the good features of supply chain management practices,
while in 77% (n=10/13) of public hospitals laboratory staffs had no access to training particularly
related to supply chain management, during the last six months and visit time 69.2% (n=9/12)
public hospitals encountered stock out reagents and controls of coagulation, hormonal, chemistry
tests, 69.2% (n=9/13) encountered suppliers misbehave during procurement, 61.5% (n=8/12)
public hospital laboratory had no work planned budgetary projections and in the 61.5% (n=8/12)
public hospitals the laboratory professionals were not involved in the procurement process.
73.5% (n=117/159) of participants indicated that the overall extent of supply chain management
of public hospital laboratories were not adequately practiced. 70.4 %( n=112/159), 73.6%
(n=117/159), 69.2% (n=110/159), 74.8% (n=119/159), 79.9% (n=127/159) of participants

indicated there was no adequate practice of logistics management, supplier relation management,
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customer relationship management, information sharing, and order fulfillment respectively. In
case of quality service provision in 84.6% (n=11/13) of public hospitals there was lack of
vaccine against Hepatitis B and 84.6% (n=11/13) of public hospital laboratories did not monitor
quality control for each tests on daily bases. Findings also revealed that 56% (n=89/159) of
laboratory professionals indicated that their laboratory did not provide timely services as per to
preset turnaround times, 57.9 % (n=92/159) of laboratory professionals indicated that their
laboratory did not provide reliable services, 63.3 % (n=101/159) of laboratory professionals
indicated that laboratory service provision was not as per to safety requirements. Logistic
regression showed the difference in supply chain management and quality due to educational
level, degree (AOR=0.25(0.07-0.84)), masters (AOR=0.19(0.04-0.86)). Practicing logistics
management (AOR=3.32, 95% CI= (1.4-8.0) and order fulfillment (AOR=3.56, 95 % CI=(1.32-
9.56) were found 3.32 and 3.56 times more likely to provide the quality laboratory service than
those which did not practice it respectively.

Conclusion: Based on the study findings we can conclude that, the supply chain management
practices and provision of quality laboratory at public hospitals needs improvement to meet the
standard. Recruiting employee with higher education, practicing logistics management and order
fulfillment led to success in the provision of quality laboratory services. From observation, our
finding showed lack of training related to supply chain management, non-involvements of
laboratory professionals in purchasing, stock out of reagents and controls, supplier’s
misbehaving and absence of HB vaccine were major gaps in provision of quality of laboratory
services.

Keywords: Supply chain management, Laboratory, Quality, Service.



1 Introduction

1.1 Background of the study

Accurate, reliable and timely laboratory tests are required to diagnose illness, identify causative
factors, monitor the effectiveness of treatment, and perform surveillance for key diseases
improving patient care across the entire health care system (1). To overcome continuous changes
in customer needs, providing desired quality service, improving the organization’s performance
adopting a supply chain management is a top strategic priority (2). Actively working for
improvement to increase and generate service of higher quality ensuring patient satisfaction is
features of effective supply chain management (3). Supply chain management is controlling the
information, materials, services, and money promoting the quality of an organization's operations
dealing with the management processes of flows of goods, information and funds among supply
chain partners through personal and professional competence, ability to deal with external

parties, and the development of public relations with the health sector as a whole (4).

Supply chain management involves planning, coordinating, and controlling the movement of
material, finished goods from supplier to customer, through flow of material, finance,
information, and decisions made at different levels throughout (5). Cooperating with the supplier
improves purchasing management and supply chain performance for better control, to achieve
competitive advantage through their network of suppliers examining whether the service
provided will meet with customer’s requirements and expectations (6). Implementation of
advanced technology in supply management system helps to organize vendor, storage location,
and equipment data, able to respond more rapidly and accurately to inquiries for information
related to inventory, purchase order activity, and supply usage, and the system proven to be
effective making significant improvements to material management system with a net savings in

operating expenses (7).

In the clinical laboratory, quality is the degree to which a set of inherent characteristics fulfills
requirements having the capacity, resources, skilled and experienced professionals, good
relationships with customers and users. Hospital management is responsible to provide support,

playing critical role to direct processes, manage human resources, individual planning, supplier
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management, build supply chain linkages toward improving quality, performance, and
encourage, promote supply chain quality management through collaboration, communication,
integration, and having good relationships with approved suppliers to supply laboratory
equipment, reagents, and supplies that that fulfils needs of customer (8).

The effects of supply chain management on laboratory service quality is making use of available
resources and managing issues related to organizational aspects like demand forecasting,
resource allocation, inventory management, information management, supplier and customer
relationship management, building, allocating authorities and responsibilities, and organizing
interface processes. Moreover, recent studies reveal that elements like the absence of strong
leadership and mandating authority, as well as power and interest relationships between
stakeholders severely hinders the integration and coordination of processes along the health care
supply chain (9). Identifying the various dimensions of service quality and focusing on setting
administrative priorities in measuring the quality of their services improves organizational

functions and competitiveness (10).

Effective supply chains determine the success or failure of any public health program in the
public sector, decision makers increasingly direct their attention to improving supply chains, and
due to its improvements bring important, quantifiable benefits. Well managed supply chains
benefit public health programs in important ways by increasing program impact, enhancing
quality of care and improving cost-effectiveness and efficiency (11). Supply chain management
practices therefore brings a new dimension as it brings laboratory diagnostic services under the
spotlight of the public thereby forcing hospital managers and government to improve quality of
services through providing adequate, appropriate supplies, increasing professional satisfaction,

morale, and motivated staff are more likely to deliver a higher quality of service (12).



1.2 Statement of the problem

Customers are expecting improved access to routine health care, including care for diseases and
conditions, but until recently, it has received little attention though, there is a growing demand
for access to quality laboratory diagnostic services (13). The study at Laboratory of university of
California San Francisco Medical Center indicated that the unpredictable patient testing
workload is the primary factor affected the consumption of supplies of items, in combination
with delivery delays, ordering problems with distributor, and unacceptable performance of a
shipment, that affected sufficient in stock levels of all supplies not to be maintained (7).

A study done in Kenyatta National Hospital identified that low employee capacity, low
technology adoption, ineffective communication, and insufficient funds were major factors
affecting service quality perceptions, patient satisfaction in the public health sector (14). Low
adherence to the standards and regulations governing supply chain management, delays of
supplies delivery, absence of common tools for keeping track of laboratory reagents ordering and
receiving, and procurement under emergency orders were factors reported that potentially
affected availability and the quality laboratory diagnostic services in Tanzania (15). Up to 73%
of health facilities faced a challenge of high levels of stock outs due to limited capacity of staff
managing logistics and supplies at health facilities in Northern Rwanda (16), Inadequate
technical and management capacity, poor communication, and weak logistics management
system was cited in barriers of supply chains for health commodities in sub-Saharan countries
@an.

Management of laboratory equipment, reagents and other supplies of public hospitals in Ethiopia
was identified as a major gap in ensuring quality and uninterrupted laboratory testing leading to
recurrent stock outs of testing reagents, frequent equipment breakdown, and customer
dissatisfaction and the overall increased cost of the health (18). Lack of strong coordinating body
at the Federal Ministry of Health (FMOH) level, lack of clarity of roles and responsibility
between Ethiopian Pharmaceutical Supply Agency (EPSA) and public hospitals were identified
major problems of the Ethiopian public health supply chain management (19). In the present

competitive market, evolution and rapid changes have compelled the public hospitals to
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overcome the competitors by taking more attention on systems that influence the progress of
organization activities with new approaches and attitudes about supply chain management (20).

This study assesses supply chain management from perspectives of supplier relation
management, customer relation management, information sharing, order fulfililment, and
logistics management practices in public hospitals by evaluating their impact on the laboratory
service provision. No researches conducted particularly in the area of supply chain management
and laboratory service quality of public hospitals in Ethiopia. Therefore, there is a gap in
knowledge and availability of data in supporting supply chain management, and its impact on the

quality of laboratory diagnostic services.

Furthermore, this research has inspired by existing problems; lack of adequate
knowledge/training in supply chain management, frequent stock outs of laboratory supplies, poor

quality service delivery, and customer dissatisfaction.



1.3 Significance of the study
This study gives an indication on the status of supply chain management practices; the public
hospitals can use the findings to form new strategies to improve the current level of supply chain

management and Laboratory service provision.

This research fills a knowledge gap knowledge gap through evidence-based information to

managers of public hospitals and other stakeholders.

This research will contribute to the availability of literature on this area, the findings can be
baseline information for laboratory managers, policymakers, and system designers that can strive

to improve the supply chain management and finally improving the quality of laboratory service.



2 Literature

2.1 Overview of Laboratory Supply Chain

An inadequate supply of required reagents and supplies characterized the laboratory supply chain
system, which in turn affected by the lack of information on these commodities for procurement
and resupply decisions. Distribution systems need systematically designing, strengthening or
supporting laboratory commodities. Patients wait too long to receive results from hospitals for
critical commodities (21). Equipment management, purchasing, and inventory management are a
critical component of the quality management system. Efficient and cost-effective laboratory
operations need proper management of the equipment and uninterrupted availability of reagents,
supplies, and services to ensure accurate, reliable, and timely testing. The inability to test, even
for a short time, is very disruptive to clinical care, prevention activities and public health
programmer (22).

Supply chain is a system of suppliers, manufacturers, distributors, and customers where material
typically flows downstream from suppliers to customers and information flow in both directions.
movement of material, parts, and finished goods from supplier to customers, though the
combined efforts of national governments and international aid organizations, the prevalence of
quality assured laboratories in low-income countries has increased considerably in recent years.
Collective effort and commitment by governments, donors, implementing partners, supply chain
organizations, and health facility staff will minimize the challenges and bring the laboratory
aspect of the supply chain upfront with the pharmaceuticals (23). Selection and procurement of
diagnostics and laboratory technologies are often challenging given the wide choice of products
and suppliers in the global market. Understanding of the needs at each level of the health system
is critical and should be the first step. Clear technical specifications and good procurement
practices are necessary to guide sound procurement decisions.Advanced planning in public
health care provides critical information and management requires to allocate resources that will
enable the organization to reach its objectives utilizing limited available resources most

efficiently based on need assessment identified (24).



2.2 Supply Chain management practices

The management of equipment, reagents, and supplies in the laboratory is often a challenging
task. Proper supply chain management of purchasing and inventory can produce cost savings
ensuring good quality supplies and reagents are available when needed, used and stored in a
manner that preserves integrity and reliability (25). Supply chain management practices involve
a set of activities undertaken in an organization to promote effective management of its supply
chain with short term objectives are to enhance productivity, reduce inventory and lead time
while to increase market share and integration of supply chain (26). Supply chain management
practices as the set of activities that organizations undertake to promote effective management of
the supply chain in the form of strategic partnership between retailers and Suppliers, close
partnership with suppliers, close partnership with customers, just-in-time supply, strategic
planning supply chain benchmarking, few suppliers, holding safety stock and sub-contracting, e-

procurement, outsourcing and many suppliers (27).

The processes of laboratory supply chain management practices, in general, included information
flow, capacity and skills management, logistics management, demand management, customer
relationship management, supplier relationship management, service performance, order process
management, increase customer satisfaction, assurance and improve service delivery.
Information management, customer relationship management, supplier relationship management
were determined to have a significant, and positive direct relationship with organizational
performance (28). Supplier relationship management is defined as a process where customers
and suppliers maintain a long-term close relationship as partners via coordination, cooperation,
commitment, information sharing, and feedback and good supply chain practices (9). Logistics
management is an operational component of supply chain management, including quantification,
procurement, inventory management, transportation, and data collection and reporting, focusing

more on specific tasks particular related to supply chain management systems (11).

Customer relation management is maintaining long-term customer relationships by developing
information continuously and understanding what customers’ needs in form of the attitude of

staff to the patient in the hospital through performance evaluation that includes customer
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satisfaction and customer involvement in design and feedback processes (29). Information
management is the coordination and integration of operational processes across hospital supply
chains that provide the mechanism through which personnel collect and manage such
information, which is necessary to support sound and objective decision making in managing the
supply chain (14). To manage relationships and partnerships in supply chain management
cooperative culture between buyers and suppliers, close internal communication, and teamwork,

employee Training and empowerment programs are a necessity (4).

2.3 Laboratory service quality

People are constantly looking for quality health products and services. The existence of this
desire for quality has caused health facilities throughout the world to consider it as an essential
component of any service and production process (30). The definition of health care quality is
that developed by the Institute of Medicine (I0OM): "the degree to which health care services for
individuals and populations increase the likelihood of desired health outcomes and are consistent
with current professional knowledge” and should be: effective; efficient; accurate; patient-
centered; reliable; and timely. Access dimensions are summarized as the availability (or physical
access), affordability (or financial access) and acceptability (or cultural access) of laboratory
services. The availability dimension of access deals with whether the appropriate laboratory
services are available in the right place and at the right time to meet the needs of the clients.
Affordability concerns the ‘degree of fit” between the full costs of using laboratory services and
individuals’ ability-to-pay in the context of the household budget and other demands on that
budget. Acceptability is concerned with the fit between provider and patient attitudes towards

and expectations of each other (31).

Quality clinical Laboratory is “degree of fit” or compatibility between the laboratory system on
the one hand and individuals who need to use these services on the other hand (8), it can be also
defined as accuracy, reliability, and timeliness of reported test results. The laboratory results
must be as accurate as possible, all aspects of the laboratory operations must be reliable, and
reporting must be timely to be useful in a clinical or public health setting (32). The health

system, in general, is complicated, requiring effort for the promotion of administrative quality,

8



including the management of product, information, and financial flow from the source of
supplies to the manufacture and assembly of the product right to the delivering of the final
product to consumers (9). The quality of health care services from a management perspective,
use available resources to provide the right service, at the right time, at a reasonable cost, dealing
with the management processes of flows of goods, information, funds among supply chain
partners to satisfy customer needs (4). High quality level of health services must provide
efficiently to improve patient satisfaction, patient retention, loyalty, profitability, service
guarantees, and growth of health institution (18).

2.4 Impact of supply chain management on Laboratory service quality

The selection and purchasing of laboratory equipment, reagents, and consumables that affect the
quality of its service is based on their ability to supply services as per laboratory requirements
and established criteria’s, cost of the reagents/consumables or services, performance in terms of
lead time, quality of goods supplied, appropriate storage facilities by the supplier’s site. Access
to technical personnel by the service provider and monitor the performance of suppliers to ensure
that purchased products consistently meet the stated requirements (8), and the well-managed
laboratory should have a good quality system that ensures the provision of accurate and reliable
test results (12).

According to the research in New Zealand (NZ) public hospitals, statistical significance was
obtained, p =0.01 for the relationship between performance quality and order fulfilment
(p=0.030, classify inventories according to their importance, p=0.01 for the relationship between
performance quality and order fulfilment, p= 0.000, with hospital profitability and order
fulfilment an effort to control ordering costs) (33). Similar study aimed to examine supply chain
management practices that consist of strategic supplier partnership, customer relationship
management, information sharing, and its relationship to competitive advantage of the firm in
terms quality (responsiveness, dependability, price) among managers in Johor Bahru areas,
identified that information sharing was the determinant factor of supply chain service quality
(p<0.01) followed by customer relationship (p<0.05), and strategic supplier partnership (p<0.05)

respectively. The researcher found that information sharing has a strong determinant on supply
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chain responsiveness than customer relationship and strategic supplier partnership. Therefore,
better information sharing, the better supply chain responsiveness was. From these findings,
managers were recommended to improve information sharing effectively, so that supply chain

responsiveness can be increased and generate the firm performance (3).

A study done in Jordan intending to explore and measure the effect of supply chain management
on the quality of health service from the perspective of procurement officers indicate that , there
is medium relationship between the supply chain management dimensions (the relationship with
suppliers, specifications, standards, delivery, and after-sales service) and the quality of
healthcare services. The study showed a significant impact of supply chain management
dimensions at 5% significant levels (the relationship with suppliers (p=0.0), specifications,
standards (p=0.0), delivery (p=0.0), and after-sales service (p=0.0)) on the quality of healthcare

services (in terms of responsiveness, trust and safety) (4).

According to the study sought to explore the SCM practices among public hospitals in Nairobi,
the impact of these practices on quality of service in public hospitals in terms of relationship with
suppliers (after procurement service, and compatibility) were implemented by a majority to a
large extent while delivery was implemented in moderate extent. Regarding the relationship
between supply chain management practices and service quality; compatibility (p=0.002),
delivery (p=0.032), maintenance (p=0.031) had statistically significant relationship with service
quality. The study also showed the major challenges faced by public hospitals were; uncertainty
in terms of supplies, lack of proper planning, and lack of financial resources and the research
established a positive correlation between service quality and supply chain management

practices (9).

Another similar study on factors affecting provision of service quality in the public health sector
in Kenyatta National Hospital on the total of one hundred and three respondents comprising;
sixteen doctors, thirty two nurses, twenty nine clinical officers, fourteen laboratory technologists,
twelve pharmacists, indicated there were a negative relationship between low employee capacity,

low technology adoption, ineffective communication, insufficient fund, and provision of quality
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services which were statistically significant with a p-value of 0.03, 0.04, 0.02, and 0.01
respectively, that finally affected health service quality perceptions and patient satisfaction (14).
Another stud on the logistics management in Brazil’s large companies indicated that improving
logistics efficiency, sourcing management, market mediation and customer management

improved service reliability (p=0.035) and service responsiveness (p=0.074) (34) .

A study done in Ethiopia, showed availability, access, and affordability of high-quality
healthcare services become challenging due to frequent stock outs laboratory reagents and
supplies at public health facilities (19). According to the study on the assessing the outcome of
strengthening laboratory management towards accreditation (SLMTA) on laboratory quality
management system in city government of Addis Ababa, Ethiopia, 105(73.4%) of the
participants respond that there is no enough equipment in their laboratory, 115 (79.9%) of the lab
equipment did not service according to the scheduled in the laboratory because of poor resource
allocation. Based on this study, 52.4% of the participating professionals agreed that test results
were reported out of turnaround time beyond the established turnaround time and the main
reason was a shortage of reagents and supplies that account for 47.9% followed by equipment
downtime (35).

The qualitative assessment research of the supply chain management of Nondrug Consumables
at Greater Accra Regional Hospital Ridge, aimed at identifying operations of supply chain
examining the effects of supply chain management operations on healthcare delivery, and how
the flow of information can prevent stock out situations; it was found that operational factors of
supply chain management at Ridge hospital include procurement process, requisitions of goods,
and payment of suppliers. The study also revealed that factors such as shortages, non-
involvement of departmental heads in the demand forecasting process, ad hoc purchases and

delayed supply of goods have effects on healthcare delivery (36).

The study on factors affecting the quality of laboratory services in health facilities found in
Addis Ababa, Ethiopia, revealed that provision of quality laboratory services had statistically
significant association with internal quality Control (AOR=6.11, 95% CI=2.11,17.70), availing
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enough equipment (AOR=7.76, 95% CI=2.55,23.66), and communicating with clients
(AOR=3.24, 95% CIl=1.25-8.42). The factors affecting provision of quality laboratory services
were due to 41.1% high workload, 53.4% poor equipment quality, 57.4% lack of management
support, 64.3% shortage of resources (18). Providing quality laboratory services cannot succeed
unless the supply chain delivers a continuous supply of laboratory equipment, reagents, and
supplies to its customers dealing with coordination and collaboration of staff, managers and
having a good relationship with manufacturers and suppliers. From this perspective, it will be
more realistic to evaluate the laboratory supply chain managements, and its impact on the quality
provided public hospitals in Addis Ababa, Ethiopia.

Logistic
management

Supplier relation
mamnagement

Supply Chain
practices Customer relation
management

Service Quality
Responsiveness
Safety
Reliability

Order fulfilment

Information
Sharing

Employee

factors Age
Gender
Education
Experience

Fig 1. Conceptual framework of supply chain management of laboratory equipment’s, reagents

and consumables and impact on quality of diagnostic services Addis Ababa, Ethiopia, 2019
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3 Objectives of the study

3.1 General objective

To assess supply chain management of laboratory equipment, supplies, reagents, consumables
and its potential impact on the quality of laboratory services of public hospitals in Addis Ababa,
Ethiopia, February to May 2019

3.2 Specific Objectives

To assess the supply chain management practices of laboratory equipment’s, reagents,
consumables at public health facilities

To assess the status of provision of quality laboratory services at public health facilities

To assess the difference attributed by employee characteristics (gender, age, educational level,
experience) on the management of the supply chain and quality of laboratory services

To assess the effect of supply chain management practices on the quality of laboratory services

at public health facilities

4 Hypothesis

The study includes the two main hypotheses as follow:

4.1-There is no significant statistical difference for the management of supply chain due to
gender, age educational level, and experience.

4.2-There is no significant statistical effect of the supply chain management practices, logistic
management, Customer Relation Management, Information Sharing and Order Fulfilment on

quality of laboratory diagnostic services (Responsiveness, Reliability, and Safety of lab services)
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5 Methodology

5.1 Study area

The study was conducted at public hospitals found in Addis Ababa, the capital city of Ethiopia,
the seat of the African Union and Economic Commission. It is located in the geographic center
of the country and covers a landmass of 540 sg. km. It is administratively subdivided into 10
sub-cities and 116 woredas as Lowest level administrative unit in the city has an estimated
population of 3.6 million in the city proper and a metro population of more than 4.6 million (36).
The study includes all 13(thirteen) public hospitals that the city has, six under Addis Ababa
Health Bureaus, four were under FMOH, one from federal police and one from Ministry of
defense, and one under Addis Ababa University providing teaching, specialized, and referral
services (37). Public hospitals in Addis Ababa are Saint Paul’s Hospital Millennium Medical
college, Black Lion Specialized Hospital, Saint Peter TB Specialized Hospital, ALERT Hospital,
Yekatit 12 Medical College, Ras Desta Memorial Hospital, Gandi Memorial Hospital, Zewditu
Hospital, Tirunesh Beijing Hospital, Minilik Hospital, Amanuel Hospital, Armed Force
Hospital, Police Hospital, and they are not only limited to providing services for the people
residing in the city, provides service to a significant number of populations in the surrounding
areas outside the city and other regional states and peoples of other countries. As the city is the
center of the country in many socio-economic aspects of peoples’ life and due to the
expectations, that better health services are available in the city of hospital services became

overcrowded.

5.2 Study design and period

The study employed a quantitative design using a hypothesis testing approach to identify the
effect of supply chain management of laboratory equipment, supplies, reagents, consumables on
quality of laboratory services from February to May 2019 using questioner and observational
checklist.

5.3 Population

5.3.1 Source population

Staff of public hospitals who were responsible in supply chain management activities
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5.3.2 Study population

Laboratory staffs (Laboratory directors, laboratory quality managers, logistic officers,
operational laboratory staffs), and pharmacy heads/Store keepers of public hospitals.

5.4 Inclusion and exclusion criteria

5.4.1 Inclusion criteria

Voluntary employees who have worked over six months in the public hospitals were included
5.4.2 Exclusion criteria

Employee who were unwilling to participate and not available during study time

5.5 Study variables

5.5.1 Dependent variables

Status of supply chain management, Provision of quality Laboratory Service (responsiveness,
reliability, and safety)

5.5.2 Independent variables

Age, Sex, Educational levels, Experiences that are management and professional factors, Supply
chain management practices

5.6 Measurement and Data collection

5.6.1 Sample size calculation and sampling method

The study units were an employee of public hospitals. We conducted a study on all 13 (thirteen)
public hospitals found in Addis Ababa, Ethiopia. Sampling frame consists of conveniently
selected target groups of middle level managers (Laboratory directors), supervisors (Laboratory
quality managers, Safety officers, Logistic officers, pharmacy store/heads), and section heads as
they are more familiar with supply chain management practices and provide accurate and
objective information. Simple random sampling was used to select laboratory (operational)
employees other than managers from study hospitals to avoid bias. The sample size of the study
participants was determined by using single population proportions formulas by considering:
because of the absence of the previous study taken p=50% level of significance =0.05 marginal
of error (d) =5%.

Sample size =n Z (a/2) =z-score at 95% confidence interval =1.96 the formula the sample size
(n) was n=za/22 P (1-P) /d? n=1.962*0.5*0.5/0.05°=384
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Based on the profile of public hospitals the total study populations were 301 as can be seen from
annex | which is less than calculated sample size and a correction factor was done based on the
finite population formula (nf), therefore the sample size was

nf=n/1+n/N =296/ (1+296/384) =168.73~169 and as it can be seen from annex I, the sample
size was allocated proportionately for 13(thirteen) public hospitals.

5.6.2 Data collection

The study used primary and secondary data collected through a structured questionnaire and
observational checklist; the questionnaire included demographic profile, supply chain
management practices, laboratory service quality in public hospitals found in Addis Ababa,
Ethiopia.

5.6.3 Data collection procedure

The health facilities that were selected for the assessment was first located. Hospital chief
executives of the facilities was approached to obtain consent for undertaking the data collection
at the establishments after Hospital Ethical Review committees have evaluated it. The empirical
data for the study were collected through a well-structured questionnaire and observational
checklist, the respondents to this questionnaire were free to answer the questions according to
their scruples without been bound to satisfy the researcher. Trained and experienced data
collectors interviewed the study participants using a questionnaire for data collection. The
principal investigator involved in the overall activities of data collection and assurance of
confidentiality of information.

5.7 Data quality assurance (Validity and Reliability of the Study)

5.7.1 Validity

To ensure the validity of the questionnaire it was given to professionals for judgment,
appropriateness and overall evaluation. The questionnaire was pre tested over 5 % of the sample
size in AaBET Hospital out of the study site to ensure that it was clear for respondents. After the
pre-test, some modification of the questioner was made for unclear and difficult question. These
pre-test data were not included in the analysis of this study. Training was given for three

laboratory technologist data collectors by the principal investigator to clarify how to collect data.
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The completeness of the questionnaire rechecked at the end of the day by the principal

investigator to check the completeness of information.

5.7.2. Reliability

Reliability, on the other hand, relates to the consistency of collected information. To maintain the
reliability of the instrument used a pilot study carried out on a sample to employees before the
collection of the data. The responses of respondents scored and the result of the reliability test
carried out to show that the questionnaire used in the study regarded as sound, consistent and
reliable. The reliability of the tool was determined using Cronbach’s Alpha. Alpha value over
0.70 indicates that the overall scale can be considered as reliable. Sampling adequacy
measurement tests also examined by Kaiser-Meyer-Okin statistics to validate the use of factor
analysis. KMO value of 0.842 indicates sampling adequacy. Cronbach's alpha among items in
these study questionnaires was 0.802, which exceeded the prescribed threshold of (0.70) in
comparison, and values are compatible with the reliability test of the conducted pilot study;

hence, the scale is sound and reliable.

Table 1: Summary for Reliability and sampling adequacy of supply chain management practices
of Public Hospitals, Addis Ababa, Ethiopia, 2019

Supply chain management practices Value Expected values
Overall Cranach’s alpha 0.802 >0.70
KMO (Kaiser-Meyer-0Olkin) value 0.82 >0.8

5.8 Data analysis and interpretation

In the study process, different types of raw data were collected processed, analyzed and
interpreted. A descriptive study carefully designed to ensure a complete description of the
situation, making sure that there is minimum bias in the collection of data and to reduce errors in
interpreting the data collected from the descriptive study. Data entered and analyzed via SPSS

version 23. Descriptive statistics (frequencies and percentage) computed and summary results
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presented using tables and graphs and analyzed using regression analysis. Specific objectives (I)
and (1) were analyzed using descriptive design to document the supply chain management
practices and provision of laboratory services at the public hospitals. Binary logistic regression
analysis was used for specific objective (I11) and (IV) established the extent to which the
independent variables, employee factors and supply chain management practices affect the
laboratory service quality.

The extent of practices of supply chain management of laboratory reagents, supplies,
consumables measured by using a 5-point liker scale, as the values of variables vary from 1 (very
small extent practices) to 5 (a very large extent practices), the degree of compliance proper
management of laboratory reagents, supplies increases. For performing cross-tab analyses and
binary logistic regression analysis, it was necessary to reduce the number of categories of 5-point
variables to 2-point variables.

The new categories of variables were defined as follows:

1. Adequate practices to supply chain management (a very large extent or large extent)

2. Inadequate practices to supply chain management (moderate practices, small practices or very
small extent)

Laboratory service quality was measured in terms of responsiveness (timely service delivery),
reliability and safety of laboratory services.

1. Provision quality Laboratory services (yes responses to the quality practices, timely service,
reliability, and safety)

2. Not providing quality Laboratory services (no responses to the quality practices, timely
service, reliability, and safety)

At the 5% level of significance, the strength of the association between two categorical variables
is statistically significant if the P-value is smaller than 0.05. If the P-value is greater than or

equal to 0.05 it is the two variables are independent of each other at the 5% level of significance.

5.9 Operational definitions
Quality in Laboratory is defined as accuracy, reliability, and timeliness of the reported test
results. The laboratory results must be as accurate as possible, all aspects of the laboratory

operations must be reliable, and reporting must be timely to be useful in a clinical or public
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health setting, aims to confirm the requirements of the customers to meet their expectations and
to satisfy them, in terms of responsiveness, reliability, and safety (8).

Responsiveness: speed in response to customers’ requests having validity and reliability in
measuring the quality of services in the health care sector with 80% or more of tests meet pre-
established Turnaround time.

Safety: Service provided to be free from uncertainty, risk and doubt to ascertain the degree to
prevent harm to workers, visitors, and the community availing safety materials like emergency
shower, eyewash, spill Kkit, First aid kits, fire extinguisher, Personal protective
equipment’s,glove,mask, eye goggles, disinfectants.

Reliability: examines the ability of the laboratory to perform services with consistent
availability, 1QC being monitored and passed, overall improving customer satisfaction.

Supply chain management practices are the set of activities that organizations undertake to
promote effective management of the supply chain (27).

Logistics Management is an operational component of supply chain management, including
Quantification, procurement, inventory management, transportation, and data collection and
reporting, focusing more on specific tasks within a particular supply chain management. It
process of getting right laboratory commodities in the right quantities in the right condition
delivered to the right place at the right time for the right cost.

Supplier relation management is a process where hospitals and suppliers maintain a long-term
close relationship of the relationship by supplying products, specifications set by the hospitals as
conditions for the supply in the tender, indicates to delivery dates between the supply officer at
the hospital and the company that supplies medical equipment and supplies. After procurement
service: follow-up maintenance service and supply parts and needs by suppliers to the hospital
after the Compatibility is the appropriateness of medical equipment and supplies (5).

Customer relationship management is maintaining long-term customer relationships by
developing information continuously and understanding what customers’ needs in form of the
attitude of staff to the patient in the hospital through performance evaluation that includes
customer satisfaction and customer involvement in design and feedback processes (29).

Order fulfillment is one of supply chain activities in an organization involving classifying

inventories according to their needs, capacity to respond to demand fluctuations, supplier buyer

19



integrated planning, forecasting, replenishment, reducing lead time, maintaining high level of
emergency supplies in meeting the customer requirement service level (35).

Top-level managers-chief executive officers, medical directors, administrative directors
Middle-level managers-laboratory heads, pharmacy heads

Supervisors-quality officer, safety officer, logistics officers, pharmacy store man

Low-level managers-section heads of Microbiology, clinical chemistry, hematology e.tc

5.10 Ethical consideration

This study was approved by the “departmental research and ethical review committee” (DRERC)
of the department of medical laboratory science with protocol number DRERC/406/19/MLS, and
it was also approved the study and ethical committee of Addis Ababa Health Bureau before the
study was commenced. A permission letter was obtained from the department of clinical
laboratory science and AAHB. There was a high degree of confidentiality during data collection
and no name of any health facility and participating subjects were put in the result instead the

aggregate result of the facilities was used.

5.11 Result dissemination

The result of this study was submitted to the Department of Medical Laboratory Science, and
will be presented. The findings will be submitted to Addis Ababa Health Bureau and presented at
national and international conferences, and it will be sent to publication in peer-reviewed

journals and disseminated to the concerned bodies.
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6 Result

6.1 Response rate

A total of 169 questionnaires were administered out of which 159 were filled and returned,

which gives a response rate of 94.08%.

6.2 Respondents Demographic Profile

In this study, a total of 159 respondents from 13(thirteen) public hospitals has participated,
56.6% (n=90/159) of them were male employees and 67.3% (n=107/159) were in the group of
26-35 years of age. 73% (n=116/159) of respondents were degree holders, 44.0% (n=70/159)
respondents had 6-10 years of experience, 31.44 % (n=50/159) of respondents were supervisors
(table 2).
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Table 2: Demographic characteristics of respondents of Public Hospitals (n=159), Addis Ababa,

2019
Variables Demographic Item Frequency Percent
Female 69 43.4
Gender Male 90 56.6
Total 159 100
18-25 11 6.9
26-35 107 67.3
Age Group 36-45 36 22.6
46-55 5 3.1
Total 159 100
College Diploma 25 15.7
Educational level Bachelor degree 116 73.0
Master’s Degree 18 11.3
Total 159 100
1-5 66 41.4
6-10 70 44.0
Work Experience  11-15 19 11.9
>15 4 2.5
Total 159 100
Middle level(heads) 13 8.2
Supervisory 50 31.44
Management level Low level 48 30.18
Operational 48 30.18
Total 159 100
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6.3 Supply chain management practices

73.5 %( n=117/159) of participants indicated overall supply chain management practices had not
been implemented as per the requirements. 70.4% (n=112/159), 73.6 %( n=117/159), 69.2%
(n=110/159), 74.8% (n=119/159), 79.9% (n=127/159) of participants indicated there was no

practice of logistic management, supplier relation management, customer relation management,

information sharing, and order fulfillment respectively (fig 2).

140
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60
40
20

Supply chain management practices

35
47
Yes

Logistic Supplier Customer Information Order over all Level
management relation relation sharng Fulfilment of SCMP
managemnt managemnt

E Frequency = Percent

Fig 2: Descriptive statistics supply chain management practices of respondents (n=159) of Public
hospitals, Addis Ababa, Ethiopia, 2019
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6.4 Provision of quality laboratory services

In terms of laboratory service provision, 59.1% (n=94/159) of respondents indicated that their
laboratories did not provide quality laboratory services as per standards, 56 % (n=89/159) of
laboratory professionals indicated laboratory services were not provided as per to preset
turnaround times, 57.9% (n=92/159) of laboratory professionals also indicated services provided
were not reliable, 63.3% (n=101/159) of laboratory professionals indicated that laboratory

service provision was not as per to safety requirements (fig 3).

Provision of Quality laboratory services

89 92 101 94
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55 O 79 58 33 65 0.1
I i I IAZ.1 I I{G'7 I I‘IO.9 I
yes No yes No yes No yes No

Timely Reliable Safety overall Quality

120
100
80
6
4
2

o O O O

® Provision of Quality Laboratory Services Frequency
= Provision of Quality Laboratory Services Percent

Fig 3: Descriptive statistics of provision of quality laboratory services of respondents (n=159) of
Public hospitals, Addis Ababa, Ethiopia, 2019
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6.5 Observation of supply chain management practices

From the observation it was found that 61.5% (n=8/13) of public hospitals had work plan and
budget projection, 61.5% (n=8/13) had storage rooms with optimum temperature, moisture,
space, lightening, cold chain that were according to the expectations of the standard requirements
for storage, and 53.8% (n=7/13) had updated Bin cards indicating stock on hand, used, lost or
adjusted, arranged in first expiry first out manner. In 77% (n=7/13) of public hospitals laboratory
staffs had no access to training particularly related to supply chain management, 69.2% (n=9/12)
encountered stock out of coagulation, hormonal, chemistry reagents, controls during the last six
months and during visit time and in 61.5% (n=8/12) public hospitals the laboratory professionals

were not involved in the procurement process (table 3).

Table 3: Observation of supply chain management practices of public hospitals (n=13), Addis
Ababa, Ethiopia, 2019

Observational checklist for supply chain management Response Frequency Percent
practices
Involvement of laboratory professionals in the procurement  Yes 5 38.5
No 8 61.5
Availability of training particularly related to supply chain Yes 3 23
management No 10 77
Presence of work plan and budget projection Yes 5 38.5
No 8 61.5
Presence of policy for criteria for selection and procurement  Yes 8 61.5
No 5 38.5
Storage rooms with optimum Temperature, moisture, space,  Yes 8 61.5
lightening, cold chain No 5 38.5
Updated Bin cards/stock cards (indicating stock on hand, Yes 7 53.8
used, lost or adjusted) and in FEFO No 6 46.2
Availability of funds to support laboratory services Yes 6 46.2
No 7 53.8
Machine failure(Hormonal, Chemistry) for last 6 monthsand  Yes 8 61.5
during visit No 5 38.5
Stock out of reagents(coagulation, hormonal, Chemistry) and  Yes 9 69.2
controls (Hematology , chemistry) No 4 38.2
Supplier misbehave Yes 9 69.2
No 4 30.8
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6.6 Observation of the provision of quality laboratory services

From the observation it was found that 53.8% (n=7/13) of public hospitals had barcoding

systems, 61.5% (n=8/13) uses vacutainer technique for phlebotomy, and 69.2 %( n=9/13) had

had backup systems in cases of service failures. 84.6% (n=11/13) of public hospitals had no HB
vaccines, 61.5% (n=8/13) had no HIV post exposure medicines, in 84.6% (n=11/13) public

hospital laboratory quality control was not daily monitored for all tests and 69.2% (n=9/13) has

no sufficient personal protective equipment and waste disposal materials (table 4).

Table 4: Observational of provision of quality laboratory services of public hospitals (n=13)

Addis Ababa, Ethiopia, 2019

Observational checklist for Quality

Response Frequency Percent

Existence of barcoding system

Use of vacutainer technique for phlebotomy

Computer generated requisition and result reporting

Use of fully automated machines with higher throughput
Daily monitoring quality control for all tests

Equipment calibration, maintenance, trouble shouting as per
to schedules

Backup systems in cases of service delivery failure
Sufficient waste disposal material for infectious, non-
infectious and sharps

Sufficient PPE(gloves, eye goggle, facemasks, lab coats,
aprons)

Presence of fire safety

Presence HB vaccines for all staffs

Availability of HIV post exposure medicines

Yes 7 53.8
No 6 46.2
Yes 8 61.5
No 5 38.5
Yes 4 30.8
No 9 69.2
Yes 5 38.5
No 8 61.5
Yes 2 154
No 11 84.6
Yes 6 46.2
No 7 53.8
Yes 9 69.2
No 4 30.8
Yes 4 30.8
No 9 69.2
Yes 4 30.8
No 9 69.2
Yes 7 53.8
No 6 46.2
Yes 2 154
No 11 84.6
Yes 5 38.5
No 8 61.5
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6.7 Impact of employee factors and Supply Chain Management Practices on laboratory

service quality

We carried out a binary logistic regression analysis to determine whether there is an association
between laboratory service quality and employee factors. The research data indicated there was
no difference in the provision of quality laboratory services due to gender, age group, and
experiences. The regression analysis showed that employee holding degree and masters were
statistically associated with provision of quality laboratory service than diploma holders. The
null hypothesis for educational level was rejected as it had a significant statistical difference in
the provision of quality laboratory services due educational level (degree=0.025, masters,
P=0.031).

The regression analysis also showed that supply chain management practices of customer
relationship management, supplier relationship management, and information sharing had no a
significant association with laboratory service quality. Practicing logics management and order
fulfillment were found 3.32 and 3.56 times more likely to provide quality of laboratory service
than those not practicing. So the null hypothesis for the impact of practicing Logistics
Management (p=0.008) and Order Fulfilment (p=0.012) was rejected as it had a significant effect

on the provision of quality laboratory services (table 5).
Table 5: Impact of employee, management factors and Supply Chain Management Practices on

laboratory diagnostic service Quality of laboratory services in Public Hospitals, Addis Ababa,
Ethiopia, 2019
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Independent variables Provision of 95% COR P.Value 95% AOR P.Value
quality service
Yes No

Gender Male 41 49 1.56(0.82-2.99) 0.172 1.45(0.7-2.9) 0.296
Female 24 45

Age group 18-25 1 10  0.15(0.01-2.29) 0.172  0.07(0.0-1.28)  0.072
26-35 49 58 1.27(0.2-7.90) 0.800 0.67(0.09-5.04) 0.700
36-45 13 23 0.85(0.125-5.7) 0.866 0.67(0.09-5.08) 0.694
46-55 2 3 v

Education Masters 7 18 0.194(0.05-0.7)  0.014* 0.19(0.04-0.86) 0.031**
Degree 46 70 0.33(0.1.-0.94) 0.037* 0.25(0.07-0.84) 0.025**
Diploma 12 6 \

Experience 1-5 30 36 0.83(0.11-6.27) 0.86 3.0(0.25-37.5)  0.382
6-10 27 43 0.63(0.08-4.72) 0.65 1.5(0.14-16.6)  0.739
11-15 6 13 0.46(0.05-4.10) 0.49 0.8(0.08-9.76) 0.906
>15 2 2 v

LM Yes 33 14 5.89(2.78-12.5) 0.00*  3.32(1.4-8.0) 0.008**
No 32 g0

SRM Yes 27 15 3.74(1.78-7.85) 0.000* 0.95(0.34-2.71) 0930
No 38 79 A

CRM Yes 30 19  3.38(1.67-6.78) 0.001* 1.41(0.06-3.44) 0.447
No 35 75 N

IS Yes 27 13 4.43(2.06-9.52) 0.000* 2.0(0.76-5.29) 0.162
No 38 g1

OF Yes 24 8 6.23(2.60-15.2) 0.000*  3.56(1.32-9.56) 0.012**
No 41 g6

Key ** Significant association at a=0.05

management,

SRM=supplier

relationship

management, IS=information sharing, OF=order fulfilment
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7 Discussions

Our finding indicated that majority of health facilities had policy criteria for selection of
laboratory commodities, most of the laboratory stores met the standard storage criteria’s which
were the good features of supply chain management practices. However, in this study, the extent
of implementation of supply chain management practices, 73.5% (n=117/159) of participants
indicated that public hospitals had not adequately implemented supply chain management
practices. 59.1% (n=65/159) of respondents indicated that their laboratories did not provide
quality laboratory services as per standards which is in contrast with study in Ethiopia that 35.2%
of respondents indicated quality service was not provided as per standard (18). The poor supply
chain management in the public hospitals may result in prolonged stay of patients, deterioration
in the medication, deaths of patients and transfer of patients to private facilities where they

assume can get necessary investigations.

The study revealed that gender, age group, experiences, had no significant association with the
provision of quality laboratory services which is in line with the study done in Jordan private
hospitals that showed no significant difference between supply chain management, and quality of
health services due to gender, age, and years of experiences; while holding masters in
educational levels had significant association with provision of quality laboratory services
(degree, p=0.025, masters, p=0.031) which is in contrast to Jordan study (4). This difference
could be due to the fact that most hospitals participated in the study were academic, where more
educated are actively involved in positions that requires knowledge to improve quality of

laboratory services.

Our study identified that logistics management of public hospitals was statistically associated
with laboratory service quality (p=0.008). It was found 3.32 times more likely to get success in
providing quality laboratory service among public hospitals practicing logistics management
than not practicing it, which is in line with study in England Kumerya A.S that showed logistics
management improves laboratory services providing adequate, appropriate supplies, increasing

professional satisfaction, and morale leading to a higher quality of service and study done at
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Brazil by Marchesini MM et.al, 2016 that showed logistics management improves services
reliability (p=0.035) and responsiveness (p=0.074) (11,34).

The customer relationship management practices (p=0.447) was not statically associated with
provision of quality laboratory services. This was in contrast with study done in Kenya that
showed statistical significance of effective communication with customers affected delivery of
service quality to patients in public health sector affecting quality perceptions, and patient
satisfaction (14). This finding was in contrast with findings of study done in Malaysia and
Kuwait, that showed customer relation management improved the service quality, through efforts
and strong interaction between service provider, receiver to respond for evolution, rapid changes
in customer needs, giving more attention to a system that influence the progress of organization
activities with new approaches, and attitudes about customer relationship management (3,20).
The staffs are supposed to be trained about customer realtionship managemnt and how can
successfully implemented to bring patient satisfacion to maintain long term organisational

performance in terms of the quality service provision.

Public hospitals with good supplier relationship management practices had statistical
significance on service quality in Nigeria; (compatibility, p=0.002, delivery, p=0.032,
maintenance, p=0.031) and findings from study done in Jordan private hospitals (p=0.0) had
statistically significant relationship with service quality which is in contrast to our study p=0.930
that was not statistically associated with laboratory service quality (4,9). Information sharing
among supply chain members (p=0.189) were not significantly associated with service quality,
which is in contrast with a study done in Malaysia, that showed information sharing was
determinant factor to increase supply chain responsiveness generating organizational quality (3).
This finding is also in contrast to the findings of study done in Kenya showed statistical
significance of technology adoption, and effective communication channels affected delivery of
service quality to patients in public health sector (14). The possible reason that supplier relation
management, customer relationship management and information sharing were not associated
with provision of laboratory service quality might be due to its low level of practices, due to
difference in study areas that our study only included public hospitals that encounter bureaucratic
issues.
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Practicing order fulfillment practice (p=0.012) was statistically associated with provision of
laboratory services. It was found 3.56 times more likely to get success in providing quality
laboratory service among public hospitals practicing order fulfillment (classifying inventories
according to their needs, capacity to respond to demand fluctuations, supplier buyer integrated
planning, forecasting, replenishment, reducing lead time, maintaining high level of emergency
supplies) than not practicing it; which is comparable with study done by Msimangira, KA, 2010,
entitled with as the supplier commercial relationships, and order fulfillment in new Zealand
public hospitals showed statistical significances of performance quality, and order fulfillment
(classifying inventories according to their needs, responding to demand fluctuations, maintaining
high level of emergency items) (33). The public hospitals tend to be responsive with respect to
startegies to determine ways how to respond to the quality of laboratory services. The process
that balances customers requirment in service quality, with right ordering proces in place,
managers can match supply with demand proactively included in plan reducing errorrs associated

with forcasting demands.

The observational data indicated that; most of health facilities had work plan and budgetary
projections, policy criteria for selection and procurement of laboratory commodities, the
laboratory stores met the standard storage criteria’s which were the good features of supply chain
management practices. The study finding revealed that public hospitals faced with the frequent
stock out of testing reagents and controls, and lack of training particularly related to supply chain
management led to failure of supply chain management in the provision of quality laboratory
services. These findings were similar with the findings of study done in Kenya and Addis Ababa,
Ethiopia, which indicated that poor quality and frequent stock out of controls, reagents, and
equipment down were the major challenges (14,18,35). The noninvolvement of laboratory in the
procurement process and supplier misbehave led to receiving most of the items not met
specifications set by laboratory leading unnecessary overstock of useless items which is
comparable with study done in Gahanna that indicated 90% of departmental heads were not
involved in the procurement process which led to suppliers to misbehave like cheating on this

process and not providing all necessary reagents, supplies, and equipment (36).
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Observation data also indicated most of public hospitals used barcoding system and vacutainer
techniques for phlebotomy that facilitates sample collection process in safe and timely manner.
However, majority of public hospitals had no computer generated requisition and result reporting
and fully automated analyzers with higher throughput that improves timely delivery of laboratory
services. Majority of public hospitals did not daily monitor quality control procedures, did not
perform maintenance and calibration of equipment’s as per to schedules which compromised the
reliability of testing, while the safety practice also remained critical as there was no sufficient
personal protective equipment’s, waste disposal material, vaccine for Hepatitis B, and post HIV

exposure medicines that affects the safety of clients and professionals.

8 Limitation of the study

Absence of similar literatures in these areas especially in Ethiopia made difficult in the
comparison of findings and this study did not address all components of supply chain

management practices like outsourcing, financial management etc.
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9 Conclusions and Recommendations

9.1 Conclusions

Based on the study findings we can conclude that;

Supply chain management was not adequately practiced in public hospitals. The public hospitals
should strengthen supply chain management practices particularly logistics management and
order fulfilment. Professionals having skills in supply chain management should be employed for
good decision making to be achieved in public hospitals in terms of supply chain management

practices.

Finally, also concludes that, stock outs reagents, controls, machine failure, lack of sufficient
personnel protective equipment’s, waste disposal materials, and lack of vaccine for hepatitis B
affected the reliability, safety and led to delay in timely service delivery. The noninvolvement of
laboratory professionals in procurement process, and lack of training led to purchasing of
equipment, reagents, consumables, that are out of specifications encouraging supplier to
misbehave, which led fail to respond to quality service demands at public hospitals found in
Addis Ababa, Ethiopia.

9.2 Recommendations

Based on the study results, the following recommendations were made;

Since the finding indicated that supply chain management practices and provision of quality
service is not as per to standards, public hospitals should improve access to quality laboratory
Services.

Since the finding indicated that equipment failure, reagent stock out were the most identified
gaps, the public hospitals should give attention to strength supply chain management practices.
The study also indicated that lack of training particularly related to supply chain management
was a major gap, it is recommended to provide seminars, short term, and long-term training, to

operational staff and managers.
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4.

In the majority of public hospitals laboratory personnel’s were not involved in the procurement
process receiving most of the items that not met specifications, therefore, the federal ministry of

health should revise procurement policy that denies the involvement of laboratory professionals

in the purchasing process.
Since the present study was focused only on public hospitals, it is recommended to conduct

further study.
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11. Annexes

Annex I:

Table 6: Proportionate sampling of respondents of Public Hospitals, Addis Ababa, Ethiopia,
2019

Public Hospitals Source Lab head Supervisors Low level operational Total

Population
SPHMMC 43 1 4 7 6 18
TASH 69 1 4 7 8 20
ALERT 28 1 4 4 6 15
SPTSH 27 1 4 5 5 15
AMSGH 14 1 4 3 3 11
Y12MC 21 1 4 4 4 13
MH 19 1 4 3 3 11
ZMH 17 1 4 4 4 13
GMH 11 1 4 2 3 10
TBGH 14 1 4 3 3 11
RDMH 14 1 4 4 3 12
AFH 12 1 4 3 2 10
PH 13 1 3 3 3 10
Total 301 13 51 52 53 169

Adapted from Addis Ababa Health Bureau and Federal Ministry of Health data base, 2019
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Annex Il: Information sheet

Purpose

I am conducting a research to Supply chain management of Laboratory equipment, supplies,
reagents, consumables and its potential impact on quality of diagnostic services of public
hospitals, Addis Ababa. Your feedback on this research is important and will help to use supply
chain management as tool for improving quality of diagnostic services.

Participation: Your participation in this research is voluntary. It is your choice whether to
participate or not.

Procedures: | am inviting you to take part in this research. If you accept, what is expected from
you is to respond questions which may take 10 minutes about supply chain management
practices of laboratory supplies, reagents and equipment’s and its impact on quality of diagnostic
Services.

Please fill out questioners, which will be provided by data collectors or primary investigator, you
may answer the questionnaire yourself, or it can be read to you and you can say aloud the answer
you want me to write down. If you do not wish to answer any of the questions included in the
research, you may skip them and move on to the next question. The information recorded is
confidential, your name is not being included on the forms, only a number and signature will
identify you, and no one else except primary investigator with access to the information will
have access to your

Confidentiality: All the data obtained will be kept strictly confidential by using only code
numbers, which is filled by the data collectors and investigators, and locking the data.

Right to refuse: Since participation in this study is entirely voluntarily, you can refuse or
withdraw to participate in this study at any time. Your refusal will not affect your job or services
given in the hospital.

Who to Contact if you have any question concerning the study you can ask with the following
address

Principal investigator: Biadglign Asrat

Address: Addis Ababa University College of Health science, Department Medical Laboratory
Science. Tel: 09 10 617531, Email address: bedigu988agmail.com

Addis Ababa, Ethiopia
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Annex I11: Consent Form:

| have read the information above or it has been read to me. | have been given the opportunity to
ask questions and my questions have been answered to my satisfaction. | voluntarily consent that
| will participate in this study and | understand that I have the right to withdraw from the study at
any time

Name of participant___ date / / signature_ Phone number

Name of data collector date / / signature
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Annex 1V: Public Hospitals in Addis Ababa
1-St, Paul Hospital Millennium medical College
2-Addis Ababa Burn, Emergency and Trauma Hospital
3-Black Lion Comprehensive specialized Hospital
4-ALERT Hospital

5-Amanuel Mental specialized hospital

6-St, Peter Th Specialized Hospital

7-Yekatit 12 Medical College

8-Menelik Hospital

9-Zewuditu Memorial Hospital

10-Ras Desta Damtew Memorial Hospital
11-Gahandi Memorial Hospital

13-Armed Force Hospital

14-Diffence Hospital
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Annex V: Questionnaire

This study adopted logistics management part of the supply chain management from study done
at Bayero University by Kumurya, A.S, from Jordanian private hospitals on the effect of supply
chain dimensions on service quality in terms of strategic supplier partnership (use specifications,
standards, delivery, and after-sales service), from study done Malaysia by Sukati I. et.al for
Customer relation management and information sharing to assess the SCM and the potential
impact on quality of service in public hospitals, specifically extending to laboratory units by
adding other SCM practices. This questionnaire has been designed for the sole purpose of
collecting data from Laboratory Heads, Quality Managers, Logistic Officers, Laboratory
Professionals, and Pharmacy Heads/Store Keepers, on the Assessment of Supply chain
management of laboratory equipment, reagents, consumables, supplies and impact on quality
diagnostic services of Public Hospitals in Addis Ababa, Ethiopia. The data collected was treated
with a very high degree of confidentiality and it is meant for academic purposes only.

Part A: Demographic Profile

Variables Response /coding

1 | Department

2 | Gender (Please tick where appropriate) Male ...1 Female....2

3 | Ageinyears L Year

4 | Education level (Please tick where appropriate) College Diploma.......... 1
Bachelor's Degree ........ 2
Master’s Degree........... 3
PhD Degree................ 4

5 | How many years have you been employed in public | ........... Year

hospitals in Addis Ababa?

6 | Please indicate the category you fall under | 1-Middle (Lab heads)
management level 2-Supervisor(Qo, So, Lo, Pharma store)
3- Low (section Heads)

4-Operational

7 | Signature
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8 | Date

Part B: Supply Chain Management Practices

Please rate to what extent the following Supply Chain Management practiced in your
organization. The scale below will be applicable: 1 =to a very small extent, 2 = Small extent, 3 =
moderate extent, 4 = Large extent 5 = very large extent. The following are supply chain

management practices

1.0 | Logistics Management 11234

1.1 | The Selection of laboratory, equipment’s, reagents, supplies and consumables

is based on a plan and demand need

1.2 | Forecasting is based on the number of tests done, average monthly
consumption, current stock levels, by estimating future needs , procurement

in bulk on realistic estimate

1.3 | Items Stored based on special storage conditions (space, lightening,

temperature) are properly inspected , arranged either based on FIFO/FEFO

1.4 | Inventory management with updated bin card/ stock card

1.5 | Periodical management review of logistics system

2.0 | Supplier Relation Management 11234

2.1 | The supplier relationship with the hospital Laboratory is dependable

2.2 | Compatibility (appropriateness of medical equipment and supplies to the

specification agreed upon between the suppliers and the Hospital)

2.3 | Suppliers able to meet up with their delivery dates

2.4 | Suppliers are meeting with specifications set by the hospital conditions for
the supply in the tender, which leads to right medical equipment and supplies

acquisitions

2.5 | The hospital Laboratory enjoys follow up maintenance service with the

suppliers after sale

3.0 | Customer Relation Management 11234

3.1 | The Laboratory frequently interact with customers to set reliability,
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responsiveness, and other standards

3.2

The Laboratory frequently measure and evaluate customer satisfaction

3.3

The Laboratory frequently manages and determines future customer

expectations

3.4

The laboratory facilitate customers’ ability to seek assistance

3.5

The laboratory periodically evaluate the importance of its relationship with

your customers

4.0

Information sharing

4.1

The hospital and Laboratory ensure information flow among its supply chain

members (frequently communicates to upper management on any issues)

4.2

The Laboratory applies current inventory management technologies (vendor

management inventory electronic data exchange)

4.3

The hospital laboratory inform suppliers in advance of changing needs

4.4

The suppliers keep us fully informed about issues that affect hospitals service

delivery

4.5

The suppliers share knowledge of core business processes with the hospital

5.0

Order Fulfillment

5.1

The laboratory classifies inventories according to their needs

5.2

The laboratory has capacity to respond to demand fluctuations

5.3

There is supplier buyer integrated planning, forecasting, and replenishment

5.4

The laboratory has reduced order fulfillment lead time

5.5

The laboratory maintains high level of emergency supplies

Part C: Laboratory Service Quality

Please respond to the status of quality of your laboratory service provision.

Use: 1= if your answer is yes or 2= if your answer is No

1 Provision of laboratory services

1.1 | Timely services to customers(responsiveness)
1.2 | Laboratory services are reliable to customers
1.3 | Safety of laboratory services are well practiced
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Part D: Observational checklist for supply chain management and laboratory service

provision

Observational checklist for Supply chain management practices

1 | Work plan and budgetary projections based on test, equipment needs, quality Yes No
and assurance procedures

2 | Policy for criteria for selection, procurement, quality checking of Yes No
equipment’s, reagents, consumables

3 | Storage conditions of store rooms (temperature, space, lightening for reagents, Yes No
consumables, calibrators, and controls good conditions)

4 | Updated Bin cards/stock cards (indicating stock on hand, used, lost or Yes No
adjusted) and in FEFO

5 | Equipment condition (calibration, maintenance, cleaning, trouble shouting, Yes No
service and repair according to schedules)

6 | Involvement of laboratory professionals in procurement Yes No

7 | Availability of training particularly related to supply chain management Yes No

8 | Availability of finance to support services Yes No

9 | Machine failure(Hormonal, Chemistry) for last 6 months and during visit Yes No

10 | Stock out of reagents(coagulation, hormonal, Chemistry) and controls Yes No
(Hematology , chemistry)

Observation check list for quality of laboratory services

Responsiveness (TAT)

1 | Existence of Barcoding system Yes No

2 | Use of vacationer tubes for phlebotomy Yes No

3 | Computer generated requisition (specimen login and log out) and Result Yes No
reporting

4 | Use of fully automated machines with higher throughput Yes No

Reliability
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1 | Quality control procedures daily monitored Yes No
2 | Customer survey conducted every month Yes No
3 | Monitoring service interruption (stock out, machine failures) Yes No
4 | Backup system in case of service delivery failure Yes No
Safety

1 | Sufficient waste disposal materials (infectious, noninfectious, sharp) Yes No
2 | Sufficient PPE (glove, gown, eye goggle, facemask), lab coats, aprons Yes No
3 | Fire safety Yes No
4 | Vaccination (HB) Yes No
5 | Post exposure medicines Yes No
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