E mera | d O pe n Resea I’Ch Emerald Open Research 2022, 4:40 Last updated: 24 JUL 2023

RESEARCH ARTICLE

The mediation effect of blood production on the relationship
between master production scheduling and transfusion
sustainability in Uganda [version 1; peer review: awaiting

peer review]

James Kaconco @1, Betty Nabuuma', Jude Thaddeo Mugarura?

TMechanical Engineering, Makerere University, Kampala, Uganda
2Management Sciences, Makerere University, Kampala, Uganda

V1 First published: 28 Nov 2022, 4:40 Open Peer Review
https://doi.org/10.35241/emeraldopenres.14865.1

Latest published: 28 Nov 2022, 4:40
https://doi.org/10.35241/emeraldopenres.14865.1 Approval Status AWAITING PEER REVIEW

Any reports and responses or comments on the

Abstract article can be found at the end of the article.

Background: This paper examines the relationship between
determinants of blood transfusion sustainability (BTS) that is master
production scheduling (MPS) and blood production (BP) of Uganda.
The study was founded on four objectives. The study looked at the
direct relationship between MPS and the BTS, direct relationship
between MPS and BP, direct relationship between BP and BTS. It also
assessed how BP mediated the direct relationship between MPS and
BTS. The study used a quantitative method.

Methods: A survey questionnaire was administered to collect data
from 367 staff of regional blood banks and government university
teaching hospital blood banks; and 213 were found to be usable. The
main analysis was done using structural equation modeling.

Results: This study found that MPS had a negative and insignificant
relationship with the BTS. The study found that relationship between
MPS and BP was positive and significant. The study also found that
relationship between BP and BTS was positive and significant. The
study concluded that the effect of MPS on BTS was fully mediated by
BP. It was recommended that blood banks seeking to achieve
transfusion sustainability must understand the sector in which they
operate. The various stakeholders in the blood supply chain ie blood
banks, hospital blood banks, funding agents, ministry of health, must
also integrate to enhance the transfusion sustainability. Blood banks
performance measures essentially timely delivery was very critical for
saving lives of patients in need of blood.

Conclusion: The study has provided a new conceptual framework that
investigate the BP mediating effect on the relationship of MPS and
BTS, and thus can serve as an incentive for more research to be
conducted in this regard of different developing countries. The
authors also proposed identifying the effect of other BP factors such
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Introduction

Blood supply and demand is stochastic and prospective
donors must meet some requirements to be eligible to donate
(Piraban er al., 2019). Blood supply chain (BSC) stakeholder
coordination improves blood transfusion services (Fathian,
2019). Blood transfusion 1is necessary in addressing any
blood shortages, illnesses and disorders in the human body
(Lestari et al., 2017; Seed et al., 2018). As such, sustainable
blood transfusion remains crucial in extending and improving
life for many patients (Kruk er al., 2018; Mulcahy et al.,
2017). Developing countries using voluntary non-remunerated
donors (VNRDs) are encouraged to pursue strategies that
focus on safety, full range, timely delivery and hospital
best use of blood products (Jenny et al., 2017; Kajja, 2013;
Williamson & Devine, 2013). Safe, adequate and timely
blood units are essential for both non-emergent and emergent
healthcare for and during transfusion (Checkley er al., 2019;
Thomas er al., 2017). However, globally blood supply and
quality complaints continue to dominate scholarly works
(Al Shaer et al., 2017; Dixon-Woods, 2019; Heffernan et al.,
2019; Yates et al., 2017). In Sub-Saharan Africa, lack of safe
and adequate blood units lead to about 300,000 pregnant
women and 3m children below the age of 5 years dying
annually (Checkley er al., 2019). Blood banks have the
fundamental responsibility of ensuring transfusion sustainability
in a nation while using VNRDs (Achor & Holy, 2016),
and the collected blood tested for the transfusion transmission
infections (TTIs) (Kyeyune-Byabazaire & Hume, 2019).
Pitocco and Sexton (2005) recommended efficient programs
such as master production scheduling (MPS), blood
production (BP) and blood transfusion sustainability (BTS)
would help alleviate the nation’s persistent blood safety and
adequacy problem. This approach can assist blood banks in
enhancing the overall performance, resolving problems and
creating new abilities to match blood supply to demand.
To ensure that a firm uses the appropriate approaches, it must
organize its programs to achieve a sustainable performance.
Therefore, blood banks must focus on MPS, BP and BTS
programs to accomplish their objectives. Hosseinifard and
Abbasi (2018) listed numerous tools and programs which
can help blood banks respond to demand changes and save
lives of patients. Blood banks need to understand how MPS
could affect BTS (Alfonso er al, 2015; Dutta, 2019;
Hosseinifard & Abbasi, 2018; Jonsson & Kjellsdotter, 2015;
Silva Filho er al., 2013). Blood banks are expected to adapt to
the environment and find unique avenues to optimize use of
blood products and services (Barro er al, 2018; Bloch et al.,
2020; Mulcahy et al., 2017; Sibinga, 2017; WHO, 2011).
To improve the results of their businesses, managers have
dedicated themselves to identifying program factors that
influence performance and how to use them. Thus, this study
seeks to discover the connection between MPS and BTS
through BP of Uganda. The conceptual framework of the
study based on literature review is presented in Figure 1.
Review of the literature reveals that no study has investigated
more than one variable as predictors of BTS.

Literature review

Master Production Scheduling (MPS)

MPS is an adaptive rolling medium term strategy (3—18 months)
used to match supply to demand of specific final items at
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minimum cost (Jonsson & Kjellsdotter Ivert, 2015; Kohneh
et al., 2016). More than a hundred different products can
be derived from donated blood (Osorio er al, 2015). Jonsson
and Kjellsdotter Ivert (2015) mentioned that partner
collaboration supported MPS, and increased organization
response to environmental changes. Chaimae and Adil (2020),
establish that scheduling and planning of blood collection
activities was one of the most important problems at the
operational and tactical strategic levels, and has not been
widely investigated. Alfonso (2015) found that effec-
tive demand and capacity planning increased BTS and
BSC system resiliency. Hosseinifard and Abbasi (2018) study
in Australia found that centralization of hospitals blood stock,
limiting number of hospitals that held blood stock, and
aggregating hospitals blood demand increased transfusion
sustainability. Literature review indicated that only 32% of
BSC published papers considered both supply and demand
problems (Piraban er al., 2019). Furthermore, literature show
that MPS and descriptive research are minimally applied in
blood transfusion, more so in Africa and Uganda. This study
considered MPS blood requirements of supply, demand and
perishability for national transfusion services to test the
suggested research hypotheses.

Blood Production (BP)

BP referred to as vein to vein starts with the blood donor and
ends with the transfused patient (Maeng et al., 2018;
Pierskalla, 2006). BP activities also include design of stable
production schedules and work distribution to reduce safety
and adequacy variability of manufactured blood products
(Fathian, 2019). BP can be performed using either centralized
or decentralized configurations (Belién, 2015). The role of
BP network is to save human lives in need of transfusion
(Maeng et al., 2018). Pitocco and Sexton (2005) informed
that operational efficiency for example BP improvements
helped resource constrained nations overcome persistent blood
shortages. Appropriate  BP minimized blood wastage for
hospital blood bank in India (Rajvanshi er al, 2019). BP
activities enhanced BTS (Jersild & Hafner, 2017). Stand-
ard operating procedures (SOPs) should be followed at all BP
stages and are essential in promoting sustainability, strength-
ening safety, enhancing technical capacity and responding to
demand changes (Rukundo er al., 2019). Every BP operation
solution offered to improve efficiency is not comprehensive
and not directly applied as all blood characteristics and fac-
tors are not considered (Mansur et al., 2018). Literature review
showed that BP publications in blood transfusion services in
Africa and Uganda were few and descriptive research is mini-
mally applied. This study operationalized BP as blood collec-
tion, blood testing and processing, and blood stock management
in order to test the suggested research hypotheses.

Blood collection. Blood collection, from scheduled and
walk in donors, purpose is to obtain the quantity of blood
units required to meet patient transfusion needs (WHO,
2017). The blood collection using phlebotomy can collect
approximately 450 ml. Apheresis donation procedure extract
and process the desired blood product in real time and return
to donor the remaining fluid (Ozener et al, 2019). Blood
collection centres were a cause of wastage and the same
paper mention that management of loss of blood units from
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Figure 1. Conceptual Framework.

both first time and repeat donors improved centre performance
(Caffrey & Gesinde, 2007). Multi-objective optimization
methods and models improve blood collection (Osorio er al.,
2015).

Blood testing and processing. Blood testing and processing
following strict SOPs is concerned with replenishing stocks
of safe blood products needed for transfusion (Osorio et al.,
2015). Kyeyune-Byabazaire and Hume (2019) mentioned
that 30% of donated blood in Kampala is used unprocessed.
Blood testing ensured TTIs reduction and improved safety
in Tanzania (Isangula er al., 2016). Kanagasabai er al. (2018)
mentioned that TTIs percentage prevalence in donated blood
in Uganda was on an increase, numbers being 4.3% in 2014,
48% in 2015, and 4.4% in 2016. Pathogen reduction
enhances transfusion safety, however, achieved with increased
BP costs (Ware er al., 2018). Leakage and storage during
blood testing and processing were the major causes of blood
discard, and staff training is the recommended appropriate
intervention (Rajvanshi er al., 2019). Blood testing then
processing have the least number of referenced papers (Osorio
et al., 2015; Piraban et al., 2019).

Blood stock management. Blood stock management using
either periodic or continuous review must guarantee safety and
adequacy of blood products (Piraban et al., 2019). Furthermore,
assigned stock and perishability property increased the
complexity of blood stock management (Pirabdn er al., 2019).
Limited shelf life greatly affected the quality of active factors
in the respective blood product for transfusion or fractionation
and blood availability (Dobbin & Cotton, 2009; Jersild &
Hafner, 2017). Radio frequency identification (RFID) in blood
stock management ensured safe and efficient operations, posi-
tive patient outcomes, supported smart data entry and blood
traceability (Arora & Gigras, 2018; Coustasse et al., 2015).
A reliable blood stock management system is recommended
to a changing environment (Mansur ez al., 2018).

Blood Transfusion Sustainability (BTS)

A robust sustainable blood transfusion system is one that
performed well on the following three criteria: blood
products safety levels, provided blood products for the
full range of clinical and transfusion applications, and delivered

HO4
Blood Production (BP)
Blood
RMPS: madt """"""" > i ?’”?“’Dn P > Transfusion
Equfremen 5 - esting an TOCESsSINg . -
HO2 3 Stock Management HO3 Sustainability
1 Supply —* EEE— (BTS)
2. Demand 1. Safety
3. Perishability p| 2. Full product range
3. Timely delivery
HO1

blood in a timely fashion such that patient health and trans-
fusion preparedness are not unduly compromised (Mulcahy
et al., 2017). For example (Barro er al, 2018; Sibinga, 2017;
WHO, 2011) recommend that all national BSC critical activi-
ties should be coordinated in order to achieve transfusion
sustainability. Premised on the findings and results of ear-
lier studies and suggested criteria, the present study uses
three indicators, safety level, full range and timely delivery, to
measure the BTS of Uganda.

Developing hypotheses and conceptual framework
Master production scheduling and blood transfusion
sustainability

Effective MPS requirements (demand and
established to increase BTS (Alfonso er al, 2015). MPS
influenced successful organization outcomes (Jonsson &
Kjellsdotter Ivert, 2015; Osorio et al., 2015). MPS was used
to map problems and improvement opportunities for Indonesia
blood bank (Mansur et al., 2019). The researchers found
that there is a positive link between MPS and BTS. Partner
collaboration supported MPS, and increased organization
response to environmental changes (Jonsson & Kjellsdotter
Ivert, 2015). Aggregating blood demand forecast increased
sustainability and resilient of transfusion service (Silva Filho
et al., 2013). The above discussion clearly shows that there is a
relationship between MPS and BTS. Therefore, the following
hypothesis is proposed.

supply) were

HOI: Master production scheduling has a positive effect on blood
transfusion sustainability.

Master production scheduling and blood production

While blood is essential in the healthcare management,
(Mansur et al., 2018) assert that donor blood supply is irregular
and blood demand oscillates overtime. That is to say blood
production is stochastic. Perishability and limited shelf
life add complexity and cost to blood stock management
(Piraban er al., 2019); the same study informed that
replenishment stock levels, assigned inventory and simple
perishable inventory management practices improved timely
delivery of blood products. Although some of the previous
studies focused on BP operations (Belién, 2015; Fathian,
2019; Piraban et al., 2019; Zahraee et al., 2015), these studies
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were not able to give a comprehensive answer to the
question of how MPS impact BP. Thus, this study will attempt
to bridge this gap by linking MPS with BP. The present study
hopes to make a vital contribution to the MPS literature by
scrutinizing the relationship between MPS and BP, and
providing a deeper understanding of how MPS is able to
impact BP. Therefore, the author proposed the following
hypothesis:

HO02: Master production scheduling has a positive effect on blood
production.

Blood production and blood transfusion sustainability
BP literature most often pointed out that BP is positively
associated with transfusion sustainability. Several empirical
studies have been carried out in an attempt to understand
how BP operations are associated with transfusion sus-
tainability. BP solution methods and models improved
blood transfusion services (Belién, 2015; Fathian, 2019;
Piraban et al, 2019; Zahraee et al., 2015). Every BP
operation solution offered to improve efficiency is not
comprehensive and not directly applied as all blood
characteristics and factors are not considered (Mansur
et al., 2018). Continued optimal function of a blood bank
improved transfusion sustainability (Jovanovi, 2013). Quality
of BP planning process affected efficiency of blood bank
performance (Silva Filho er al., 2013). The preceding discussion
has shown that previous studies support the relationship
between BP and BTS. However, very little empirical studies
on blood banks have been carried out in Africa and Uganda.
Hence, there is an urgent need to examine BP in this context.
Therefore, the author put forward the following hypothesis.

HO3: Blood production have positive effect on blood transfusion
sustainability.

Master production scheduling, blood production and
blood transfusion sustainability

MPS research in the recent past were not able to provide
insights on how it can influence BTS through BP. MPS has a
substantial and beneficial effect on BTS (Osorio er al., 2015).
A Literature review confirm the beneficial effect of BP (Maeng
et al., 2018; Rajvanshi et al., 2019), and MPS (Jonsson &
Kjellsdotter Ivert, 2015; Kohneh et al., 2016; Mansur et al.,
2019) on BTS. Thus, BP program may also play an indirect
significant role in enhancing BTS. In this context, MPS
and BP are complementary programs (Laaksonen & Peltoniemi,
2018). Surprisingly, very few studies have examined the
combined impact of MPS and BP on the BTS. Quality, value
co-creation and sustainability should be achieved together
(Aquilani et al., 2016). Hence, successful implementation
of BP is very dependent on MPS. Therefore, the effects of
MPS on BP could result in better BTS. In the light of the
disparity in current knowledge, this research seeks to fill
the gap by studying MPS and BTS in the hope of mediating
them with BP, thereby obtaining a better comprehension
of the relationship between MPS and BTS. This has led to the
following hypothesis.
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HO04: Blood production mediate the relationship between master
production scheduling and transfusion sustainability.

The findings of related previous literature are used to develop
a conceptual framework that is underpinned by the dynamic
capability theory. Hence, the proposed model shows the
relationship between the three variables and their impact on
blood banks in Uganda. These variables are categorized
as: (1) independent variable: master production scheduling;
(2) dependent variable: blood transfusion sustainability;
(3) mediation variable: BP (Figure 1). The present study is the
one of the few studies investigating the BP as a mediation
variable on the relationship of MPS with BTS in order to
gain a deeper understanding insight of this relationship.

Methods

Data collection and sampling design

The current study adopted a descriptive cross sectional
survey research design. Cold chain staff and transfusing staff
were selected to fill a self-administered questionaire as a
data collection tool intended to examine the opinion of
respondents on the relation between MPS and BTS through
BP. In addition, this research design permits the collection
and analysis of quantitative data using descriptive and
inferential statistics. Simple random sampling method was
used to select the cold chain respondents from the seven
regional blood banks ((Nakasero, Arua, Fort-Portal, Gulu,
Mbale, Kitovu, Mbarara) and transfusing staff from eight
government teaching hospital blood banks ((Makerere,
Mbarara, Gulu, Busitema, Soroti, Kabale, Lira, Mbale).
The sampling was aided by the data obtained from Uganda
Blood Transfision Services (UBTS) and Ministry of Health
(Ministry Of Health, 2020; UBTS, 2018). The aim
purpose of random selection of blood banks was to obtain
national coverage of respondents that were experienced
and knowledgeable in blood operations. A selection of 367
respondents was considered adequate for analysis. Data were
collected through a pre-tested questionnaire. All questionnaire
items for the study variables were measured using a
Five-Point Likert Scale which ranged from strongly disagree
(1) to strongly agree (5). BP was measured using
questionnaire item inputs from (Belién, 2015; Jovanovi,
2013; Kralievits et al., 2015). Items used to measure MPS
were adapted from the questions designed by (Hosseinifard
& Abbasi, 2018; Mansur et al., 2019). Suggested criteria
by (Mulcahy et al., 2017) was used to develop questionnaire
items to evaluate BTS.

Data analysis

Preliminary data, analysis from 213 usable filled questionnires,
was done using SPSS in order to address the problems
of missing values, outliers and non-normality. The main
analysis was done using SPSS AMOS23. Assessment of the
measurement model was made by considering reliability
and validity values while the hypotheses were tested using
bootstrapping method to assess the significance of the
claimed relationships. MPS and BP were each analysed using
a two-item scale. Finally, a three-item scale was used to analyse
BTS.
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Ethics and consent

This study obtained ethical approval from Mulago Hospital
Research Ethics Committee (MHREC REC) under the protocol
number MHREC-2022-081 and Uganda Council for Science
and Technology (UNCST). Information regarding the role
of each participant was explained and respondents signed
consent forms.

Results and findings

The study used SPSS AMOS23 to test the results of the
hypotheses. The first step in structural equation modeling is
to evaluate the measurement model. Figure 2 presents the
measurement model along with the item loadings.

Measurement model assessment

SEM was implemented to examine the validity of the
constructs. Results show two types of validity; convergent and
discriminant validity. Both validity analyses are discussed below.

Confirmatory factor analysis

The factor loadings were verified using Cronbach’s Alpha,
Composite reliability and Average Variance Extracted. According
to (Hair er al., 2014) the threshold for convergent validity
measure is a standardized factor loading greater than 0.5
for each item indicating the measurement items significantly
defined the proposed latent variables; the values for composite
reliability should be greater than 0.7 for all the items at a
5% level of significance and the value for alpha should be
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greater than 0.7 indicating high internal consistency among
the measurement variables. All the values met the initial criteria
and thus convergent validity was ensured; Table 1.

As per model fit indices, CMIN/DF was 0.970, GFI was
0.991, CFI was 1.000, TLI was 1.017, RMSEA was 0.000, and
SRMR was 0.024. The model fit verification was excellent
on at least three measures which is a reasonable effect for
analysis (Hair et al., 2010). Figure 2, presents the diagrammatic
presentation of the CFA output.

Discriminant validity

The study assessed discriminant validity by measuring the
hetrotrait — monotrait (HTMT ratio) to the respective
correlation coefficients. To achieve discriminant validity,
the ratios should be less than 0.85 (Henseler er al., 2015),
as was the case in Table 2. Hence, the discriminant validity
of the construct is assured.

Another concern in model estimation is multicollinearity,

that is, high correlation among two predicting variables.
Coefficients of 0.8 are usually considered as high, which may
cause a confounding effect in the model estimation. The
highest coefficient score of 0.56, however, indicates mul-
ticollinearity was not a challenge to the reliability of the
model estimated. Therefore, the data was valid for model
estimation.

CFA - BP Mediation Measurement Model Analysis

Chi-square = 6.689 (11 DF)

p=.824
CFI = 1.000
TLI = 1.017
GFI = .991

RMSEA = .000
RMR = .016

Figure 2. CFA - BP Measurement Model Analysis (Factor Loadings).
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Table 1. Loadings, Cronbach Alpha, Reliability, and Convergent Validity - BP mediation

Measurement Model.

Items Loadings
Master Production Scheduling
(MPS)
PR3 0.735
PR4 0.812
Blood Transfusion Sustainability
(BTS)
TD1 0.845
TD2 0.790
TD3 0.743
Blood Production (BP)
BSM1 0.775
BSM2 0.797

Table 2. Heterotrait - Monotrait

Ratio.
BP MPS BTS
BP
MPS 0.391
BTS 0.558 0.162

Structure equation modelling

After the reliability and validity checks, the main model
was estimated using the SEM approach in Amos. Table 3 and
Table 4, Figure 3 presents the results of the model estimation.
The estimation was based on Bootstrap Bias-Corrected
confidence interval at 95%, with 5000 bootstrap samples.
Results show the direct effects (Table 3) and indirect effects
(Table 4). The direct effects are used to test the direct
hypotheses while the indirect effect was used to test the
mediation hypothesis (Hair et al., 2010).

Path Model (Bootstrapping Results)

The results of Table 3, show a positive and significant
relationship between MPS and BP (B = 0.390; p < 0.001).
Relationship between MPS and BTS 1is negative and
insignificantly (f = -0.066, p = 0.485), while BP has a positive
and strong relationship (B = 0.583; p < 0.001) with BTS
that is significant. Hence, hypothesis HO2 and HO3 are sup-
ported while HO1 is not supported. Figure 3 shows the path
coefficients.

Alpha Composite Average
Reliability (CR) Variance
Extracted (AVE)
0.747 0.750 0.600
0.894 0.836 0.630
0.751 0.764 0.618

The result for mediation shows that MPS has a significant
indirect effect on BTS through the mediation of BP (§ = 0.228,
p < 0.001). Thus BP mediates the relationship between MPS
and BTS. Hence, HO4 is supported. However, the direct effect
of MPS to BTS is negative and insignificant (B = -0.066,
p = 0.485); an indication of full mediation. Therefore, BP
fully mediates the relationship between MPS and BTS.

Discussion

The first hypothesis (HO1) suggested the positive impact
of MPS and BTS, and the results did not support the
hypothesis. The results of the study are similar to previous

one (Piraban et al., 2019), that perishability and limited
shelf life add complexity and cost to blood stock
management and affected transfusion sustainability. Hence,

the first hypothesis (HO1) of this study is well-substantiated
by previous works. The positive relationship was based on
none related studies that MPS positively affected organiza-
tion performance. A potential reason behind this lack of rela-
tionship could be limited resources (Dutta, 2019), poor blood
bank and hospital collaboration and coordination (Jonsson
& Kjellsdotter Ivert, 2015; Kyeyune-Byabazaire & Hume,
2019) and perishability dimension items after CFA remaining
key indicators of MPS. The second hypothesis (H02) suggested
the positive effect of MPS on BP. Results of the data analysis
reveal that MPS had a beneficial and strong influence on
BP and significant. The outcomes of this study are congruous
with those obtained by (Silva Filho er al., 2013), that quality of
planning process affected efficiency of blood bank. Hence, the
second hypothesis (H02) of this study is well-substantiated
by previous works. The third hypothesis (HO03) proposed the
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Table 3. Direct Effects (Hypotheses 1 to 3).

Hypothesis Relationship Stdp S.E CR Pvalue Remark

HO1 MPS --->BTS  -0.066 0.138 -0.739 0.485  Not Supported

HO02 MPS ---> BP 0.390 0.118 3913  0.000 Supported

HO3 BP ---> BTS 0.583 0.132 5.734  0.000 Supported

Table 4. Indirect Effects / Mediation (Hypothesis H04).
Hypothesis Relationship StdpB  SE CR Confidence P Value Conclusion
Interval
Lower Upper
Bound Bound
HO4 MPS -->BP--> 0.228 0.138 2.192 0.129 0.368 0.000  HO4, supported;
BTS Full Mediation

CFA - BP Mediation Measurement Model Analysis

Figure 3. Path Model (Coefficient and Model Fit values).

relationship between BP and BTS, and the study has
demonstrated a postive and significant relationship between
the two variables like in previous studies (Belién, 2015;
Fathian, 2019; Piraban er al., 2019; Zahraee et al., 2015).
Hence, HO3 is in agreement with the existing literature. The
fourth hypothesis (H04) suggested the mediating role of
BP and results indicate full mediating role of BP between
MPS and BTS at 95% confidence interval. The current
study has empricially demonstrated the full mediating role
of BP in the MPS relationship with BTS.

Conclusion
The study was founded on four main objectives. Firstly,
the study looked at the direct relationship between MPS and

BTS. Secondaly, the study asssed the relationship between
MPS and BP. Thirdly, it assessed the relationship between
BP and BTS. Lastly, the study assessed the mediating effect
of BP on the relationship between MPS and BTS. The study
concluded that MPS had a negative and insignificant effect
on BTS, such that high levels of MPS blood perishability
requirement lead to lower BTS. Further, it was concluded
that the effect of MPS on to BTS was fully mediated by BP.
Finally, the study concluded that the effect of MPS on BP and
effect of BP on to BTS were positive and significant.

As with other studies, the present study has made theoretical

and empirical contributions to the existing body of knowledge.
The study has provided a new conceptual framework
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that investigate the BP mediating effect on the relationship
of MPS and BTS. This effect has been demonstrated by the
present study, and thus can serve as an incentive for more
research to be conducted in this regard in blood banks of
different developing countries. It was recommended that
blood banks seeking to achieve BTS must invest in the MPS
and BP programs. This includes MPS blood perishability
requirement and BP stock management. Furthermore, the
findings of this study may be useful in helping blood banks,
business owners, practitioners, and decision makers ensure a
good organizational performance. Put simply, MPS and BP can
help blood banks in attaining BTS. Finally, the various
national units of the blood supply chain must coordinate and
collaborate to enhance smooth blood transfusion services.

Blood banks performance measure such as timely delivery

is very critical for saving lives of patients in need of blood.
Blood banks must also invest in blood collection, testing
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Limitation of the study and future research
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context of other countries and in different industries, in order
to be able to generalize the results. The authors also proposed
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