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Purpose: The pharmaceutical logistics service is concerned with meeting the needs of 
customers in a public healthcare setting. When customers’ needs are addressed, they will 
be satisfied. As a result, the objective of this research was to identify major logistics 
factors that influence customer satisfaction in the Ethiopian pharmaceutical supply 
agency hubs, as well as to evaluate their satisfaction with the pharmaceutical logistics 
delivery process.
Methods: We conducted a cross-sectional study with 262 randomly selected pharmacy unit 
employees from healthcare facilities. The information was acquired using a pre-tested self- 
administered questionnaire, then analyzed using SPSS statistical software. We performed an 
exploratory factor analysis to determine relationships (between observed variables and 
factors) and used the results in the subsequent analysis. To identify the explanatory variables 
that can significantly predict the outcome variable, a multiple linear regression model is used. 
A confidence interval (CI) that did not include zero and a p-value of less than 5% were 
considered statistically significant.
Results: In terms of customer satisfaction, approximately 68% of respondents were satisfied 
with the pharmaceutical logistics services. Most pharmaceutical logistics service attributes, 
such as ordering procedure [β=0.075, 95% CI (0.005, 0.150)], personal contact quality 
[β=0.189, 95% CI (0.087, 0.240)], product availability [β=0.206, 95% CI (0.123, 0.303)], 
timeliness (β=0.192, 95% CI (0.099, 0.225)], order accuracy [β=0.190, 95% CI (0.097, 
0.236)], order discrepancy handling [β=0.225, 95% CI (0.137, 0.287)], and complaint 
handling [β=0.177, 95% CI (0.089, 0.257)] had significant positive effects on satisfaction, 
explaining 72% of variations.
Conclusion: The study revealed that a notable proportion of customers feel dissatisfied with 
the pharmaceutical services they receive. To further satisfy pharmaceutical customers and 
maintain service competitiveness, proactive measures to improve pharmaceutical logistics 
service attributes should be implemented, and logistics managers at all levels should strive 
for operational excellence in light of ever-changing customer expectations.
Keywords: pharmaceutical logistics service, customer satisfaction, health facility, 
exploratory factor analysis, Ethiopian pharmaceutical supply agency

Introduction
Pharmaceutical logistics is a critical part of a well-functioning healthcare system.1,2 

It is the process of planning, implementing, and managing the flow (or storage) of 
products, funds, and related information between the point of origin and the point of 
consumption in order to meet the needs of customers.3,4
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Several studies have found that pharmaceutical logis-
tics operations can enhance product value and end-user 
satisfaction by providing time and place utility.2,5,6 The 
studies demonstrate this by describing the seven rights of 
pharmaceutical logistics services: delivering the right pro-
duct, in the right quantity, in the right location/condition, 
at the right time, at the right cost, with the right quality, 
and to the right patient.

To delineate the essence and timing of specific service 
delivery, pharmaceutical logistics services are usually ana-
lyzed by dividing their constituent components into three 
phases: (i)pre-transaction components that occur before 
the actual transactions take place (eg contact point quality, 
ordering process, system flexibility), (ii)transaction com-
ponents that are directly related to the physical transaction 
(eg product availability, order status information, delivery 
reliability, and condition of goods), and (iii)post- 
transaction components involving elements that occur 
after the delivery has taken place (eg returns, complaints, 
invoicing accuracy).7–10

(Dis)satisfaction refers to a person’s feelings of dis-
appointment (pleasure) as a result of comparing per-
ceived results to expectations.11 When assessing the 
quality of healthcare services, customer satisfaction is 
one of the most important factors to consider.12,13 In 
pharmaceutical logistics management, customer satisfac-
tion is described as a key performance indicator that 
measures the extent to which an organization’s goods, 
services, and capabilities meet or exceed the expectations 
(requirements) of its customers.14–16 Customers may be 
pleased when service delivery processes meet their 
expectations and requirements; otherwise, they may be 
dissatisfied. Most service providers are looking for meth-
ods to determine whether or not their customers are 
satisfied with their products or services. As a result, 
identifying (dis)satisfaction helps in the selection of ser-
vice features most important to customer segments, the 
implementation of customer-centric campaigns or promo-
tions, and the identification of areas for improvement that 
lead to customer churn.

Predominant pharmaceutical logistics studies have 
focused on the operational performance of firms.17–19 

This is a significant research gap in terms of pharmaceu-
tical logistics service attributes from the customer’s point 
of view.

The Ethiopian pharmaceuticals supply agency (EPSA) 
provides customer service in addition to a physical pro-
duct, and to the best of our knowledge, no proof of 

customer satisfaction with pharmaceutical logistics service 
exists in Ethiopia. As a result, the aim of this study was to 
identify significant logistics factors influencing customers’ 
satisfaction in the EPSA hubs and to evaluate their satis-
faction with the pharmaceutical logistics delivery process.

Our findings have implications for prioritizing pharma-
ceutical logistics service attributes that are essential to 
improving service delivery in EPSA hubs. The findings 
could help health managers, policymakers, stakeholders, 
and health professionals develop and evaluate pharmaceu-
tical service delivery strategies aimed at increasing custo-
mer satisfaction in public health facilities.

Methods
Study Setting, Design, and Period
We conducted an institution-based case study at health 
facilities (HFs) served by the western EPSA. The western 
EPSA is comprised of the Jimma, Nekemte, and Gambella 
hubs. These hubs deliver health program commodities 
(donated in-kind or purchased by international agencies) 
directly to affiliated HFs. The facilities receive the com-
modities and provide them with proof of delivery (Model- 
19). The facilities, on the other hand, are expected to 
collect budget commodities from the hubs.20 We employed 
an explanatory research design. A cross-sectional study 
with a quantitative approach was conducted between 
January and February 2020.

Source Population
The study’s source population included all HFs in western 
Ethiopia, as well as health professionals working in these 
facilities. The catchment public facilities served in the 
hubs constituted the study population. We excluded 
respondents who were not present during data collection, 
as well as incomplete or inconsistent data.

Sample Size and Sampling Technique
We received a list of catchment HFs from the three EPSA 
hubs in the cluster. There were 337 public HFs in the Jimma 
hub, 256 in the Nekemte hub, and 31 in the Gambella hub. 
This provides a sampling frame of 624 public HFs in the 
study area. Using a single-population correction formula, 
238 respondents were sampled, with a maximum variability 
of 50% at a 95% confidence interval. However, the final 
sample size was adjusted to 262, with a 10% increase to 
account for the possibility of non-response.
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The respondents for the study were chosen using 
a multistage sampling process, as shown in Figure 1. The 
western EPSA cluster, one of Ethiopia’s seven EPSA clusters, 
was chosen at random in the first step. Second, we generate 
a random list of public HFs within branches in Microsoft 
Excel. The three EPSA hubs received a proportional share of 
the final sample size. To draw the required HFs inside hubs, 
we use a systematic probability sampling process. One health 
professional responsible for pharmaceutical logistics manage-
ment who works at the selected public HFs was chosen as the 
study’s respondents in the final stage.

Study Variables
The study’s dependent variable was customer satisfaction. 
A customer is defined in this study as a public organization 
that purchases or receives pharmaceuticals from EPSA (ie, 
a health facility – both a health center and a hospital). The 
study examined information quality, ordering procedure, per-
sonnel contact quality, product availability, order condition, 
timeliness, order accuracy, order discrepancy handling, and 
customer complaint handling as explanatory variables.

In this study, information quality is defined as the 
adequacy, completeness, and credibility of the information 
provided by the branches. The ordering procedure refers to 
the ease and convenience with which the branches receive 
orders. Personnel contact quality assesses the agency’s 

contact personnel’s knowledge, experience, and empathy 
for the customer’s situation.13

Product availability is operationalized in terms of stock 
availability and the ability of facilities to obtain desired order 
quantities from the agency. The ability of the agency to pro-
vide orders without any damage or loss is denoted as order 
condition. Timeliness refers to the agency’s ability to deliver 
orders on time and respond to special requests in a timely 
manner.13,21

Order accuracy was used to assess the agency’s ability 
to deliver the correct goods and quantities. Order discre-
pancy handling is described as the agency’s ability to 
address any discrepancies in orders after they have been 
delivered.13,15,22 We operationalized the handling of cus-
tomers’ queries (claims, complaints, and questions) in the 
agency as customer complaint handling (Supplementary 
Data 1: Study variables and measured items).

Data Collection Instrument and 
Procedure
To collect data from respondents, we used a self- 
administered structured questionnaire. It was adapted 
from previous works and tailored to the local context and 
study objective.13,18,21,23 The questionnaire has three sec-
tions. The first section included demographic questions 
about gender, age, health facility type, profession, and 

Figure 1 The procedure used to choose the participants for the study (source: self-developed).
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experience in pharmaceutical logistics management. In 
the second section, pharmaceutical logistics service attri-
bute questions on a 5-point Likert scale (1 – “strongly 
disagree” to 5 – “strongly agree”) were used. The third 
section was used to assess customer satisfaction questions 
using a 5-point Likert scale.

Data Quality Assurance
Twenty-three samples from outside the study area were 
used in a pilot study. Following the pilot study, minor 
changes were made to a few items to improve readability. 
Three druggists were recruited to assist with data collec-
tion. The purpose and method of data collection were 
explained to the druggists in each branch. One of the 
study’s investigators oversaw the data collection pro-
cesses. Before entering the data, we checked it for accu-
racy, completeness, and other errors.

Data Processing and Statistical Analysis
EpiData software version 3.1 is used to clean, code, and 
enter the collated data. A statistical package of social 
science (IBM, Armonk, NY, USA) version 26.0 was used 
to evaluate the data using descriptive and inferential sta-
tistics. A descriptive frequency and percentage analysis 
was used to determine the socio-demographic characteris-
tics of the respondents and the level of customer satisfac-
tion in the pharmaceutical logistics service provision 
processes.

The underlying assumptions that have a significant 
effect on the ability to describe multivariate relationships 
were examined in this study. Its output revealed no viola-
tions of basic assumptions of statistical analysis. To deter-
mine relationships (between observed variables and 
factors) and use the results in multivariate analysis, an 
exploratory factor analysis (EFA) was performed. We 
used a principal component analysis (PCA) with an ortho-
gonal “varimax” rotation and retained all factor coeffi-
cients equal to or greater than 0.4 to allow clear factor 
patterns.24–26 We examined the correlation matrix and the 
Kaiser-Meyer-Olkin (KMO), a measure of sampling ade-
quacy, to ensure that the data are suitable for EFA. All 
factors with eigenvalues greater than one were extracted.

We used Cronbach’s alpha statistics to measure fac-
tor reliability after summarizing the significant factor 
loadings. A multiple linear regression model is used to 
identify the explanatory variables that can significantly 
predict the outcome variable. A confidence interval (CI) 

that did not include zero and a p-value of less than 5% 
were considered statistically significant.

Results
Socio-Demographic Characteristics of 
the Respondents
A total of 247 questionnaires were completed and 
returned, yielding a response rate of 94.3%. The majority 
of respondents were from health centers (93.1%), males 
(72.1%), and aged between 20 and 29 years (51.5%). 
About sixty-six percent of the study participants were 
pharmacy professionals. The vast majority (83.4%) had 
more than two years of work experience, and nearly all 
(93.9%) had purchased or received goods within the six 
months prior to the survey. Thus, respondents are more 
familiar with the agency’s logistics services and are in 
a better position to provide reliable data (Table 1).

The Healthcare Facility Satisfaction with 
Pharmaceutical Logistics Service Process
Using a 5-point Likert scale satisfaction questions (1 = “very 
dissatisfied”, 2 = “dissatisfied”, 3 = “neutral”, 4 = “satis-
fied”, and 5 = “very satisfied”), sampled health professionals 
were requested to rate the extent of their (dis)satisfaction 
with EPSA’s pharmaceutical logistics services attributes 
(PLSA). The result shows that the majorities (60%) of 
study participants were satisfied with the pre-transaction 
logistics services; 36% of respondents were satisfied with 
the transaction logistics services, and 48% of customers 
were satisfied with the post-transaction logistics services.

A notable proportion of customers were dissatisfied 
with logistics customer service (11.7% in the pre- 
transaction, 22.2% in the transaction, and 13% in the post- 
transaction phases). A substantial proportion of customers, 
28.3% before the transaction, 41.7% during the transac-
tion, and 39.7% after the transaction, chose the neutral 
response. Overall, the majority of customers (composite 
mean score = 3.398 = 68%) expressed satisfaction with the 
logistics services delivery process (Figure 2).

Results of Exploratory Factor Analysis
The KMO score of 0.828 indicated that the data 
were sufficient to proceed with factor analysis (EFA). 
Meanwhile, Bartlett’s test, another statistical test for the over-
all significance of correlations within a correlation matrix, 
revealed a statistically significant test of sphericity (app. Chi- 
square = 2846.37, degree of freedom = 351, p < 0.001), 
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confirming that sufficient correlations exist among the vari-
ables to proceed with EFA.

After several iterations, all items (with the exception of 
order condition items, IQ_1, IQ_2, PC_4, and OA_4 - which 
were removed from the final PCA) had statistically signifi-
cant factor loadings and loads into the designated variables. 
All components (variables) had at least three measured items 
with rotated factor loadings ranging from 0.50 to 0.87, 
which is greater than the recommended minimum of 0.5, 
and T_3 had cross-loadings with component-2. The analysis 
revealed the existence of eight components, which 
accounted for 68.22% of the total variance. The first com-
ponent (order discrepancy handling) consisted of four (4) 
measured items with factor loadings ranged from 0.689 to 
0.788, explained 26.16% of the total variance followed by 
9.70% and 7.84%, respectively (Table 2).

Reliability of Components After EFA
Following the identification of the determinant items in the 
variables, the components were tested for internal 

reliability. After factor analysis, all PLSAs had 
Cronbach’s alphas above minimum recommended value 
(0.7), indicating the instrument’s reliability (Table 2).

Multiple Linear Regression Model
A multiple linear regression model was used to examine 
the influence of explanatory variables (information quality, 
ordering procedure, personnel contact quality, product 
availability, timeliness, order accuracy, order discrepancy 
handling, and complaint handling) that explain the out-
come variable (satisfaction) significantly.

The multiple correlation coefficient (R = 0.854) in the 
Model summary (Table 3) indicates that there is a positive 
strong correlation between the independent variables and 
customer satisfaction. Analysis of variance (ANOVA) 
results from the regression of explanatory variables and 
customer satisfaction show that the relationship is highly 
significant (F (8, 238) = 80.219, p < 0.001).

Because the coefficient of determination (R2) increases 
even when non-significant independent variables are 
included, the adjusted R2 is a more accurate estimate of R2 

in the model. Thus, changes in pharmaceutical logistics ser-
vice attributes accounted for 72% of the variations in custo-
mer satisfaction, leaving the remaining (28%) unexplained.

Table 4 exhibits regression coefficients with 95% con-
fidence intervals (CI) based on predictor contributions to the 
dependent variable. The study shows ordering procedure 
[β=0.075, 95% CI (0.005, 0.150), p < 0.05], personnel con-
tact quality [β=0.189, 95% CI (0.087, 0.240), p < 0.001], 
product availability [β=0.206, 95% CI (0.123, 0.303), p < 
0.001], timeliness [β=0.190, 95% CI (0.099, 0.225), p < 
0.001], order discrepancy handling [β=0.225, 95% CI 
(0.137, 0.287)], order accuracy [β=0.190, 95% CI (0.097, 
0.236), p < 0.001], and complaint handling [β=0.177, 95% 
CI (0.089, 0.257), p < 0.001] had significant positive effects 
on customer satisfaction, whereas information quality 
[β=0.067, 95% CI (−0.011, 0.137), p > 0.05] had an insig-
nificant positive effect on the predicted variable.

Discussion
The aim of the pharmaceutical logistics service is to meet 
the needs of the customers in public healthcare facilities. 
When customers’ needs are met, they will be satisfied with 
pharmaceutical logistics services.11,14,27 In this study, 
about 60%, 36%, and 48% of respondents expressed satis-
faction with pre-transaction, during-transaction, and post- 
transaction pharmaceutical service delivery processes. 
This result coincides with the survey conducted in the 

Table 1 Socio-Demographic Characteristics of the Respondents, 
2020 (N = 247 HFs)

Variables Categories Frequency 
(n)

Percent 
(%)

Type of Health Facility Health 

center

230 93.1

Hospital 17 6.9

Gender Male 178 72.1
Female 69 27.9

Age in Years 20–29 127 51.5
30–39 110 44.5
40–44 10 4.0

Profession Pharmacy 162 65.6
Clinical 

nurse

63 25.5

Laboratory 

Technician

22 8.9

Experience in Years Less than 2 41 16.6
2 to 4 71 28.7

Greater 
than 4

135 54.7

Recent purchase or 
receipt time in months

Less than 3 182 73.7
3 to 6 50 20.2

7 to 10 10 4.0
Greater 

than 10

5 2.0
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medical logistics service companies in Lithuania.28 

However, the result is below a survey conducted in 
Poland as 89%, 93%, and 76% of the respondents 
expressed satisfaction with pre-transaction, during the 
transaction, and after the transaction services 
respectively.8 The variation could be due to differences 
in the study setting, specific pharmaceutical logistics ser-
vices provided, and study population characteristics.

Customer satisfaction is an assessment of how custo-
mers perceive pharmaceutical logistics performance, high-
lighting its strengths and informing the design of effective 
solutions for areas that require improvement. Measuring 
customer satisfaction assists in determining which areas 
are negatively impacting customers and leading to their 
turnover. To further satisfy pharmaceutical customers, 
maintain service competitiveness, and healthcare facility 
trust, proactive measures to improve pharmaceutical logis-
tics service attributes should be implemented, and logistics 

managers at all levels should strive for operational excel-
lence in light of ever-changing customer expectations.

Routine evaluation of pharmaceutical logistics activ-
ities is critical for achieving basic customer satisfaction 
and obtaining the seven logistics system rights. The study 
shows information quality (β=0.067), ordering procedure 
(β=0.075), and personnel contact quality (β=0.189) had 
positive effects with customer satisfaction. Most impor-
tantly, among pre-transaction PLSAs, personnel contact 
quality contributed the most (18.9%). Accordingly, it is 
clear that the quality of contact personnel has a significant 
impact on customer satisfaction when it comes to the 
delivery of pre-transaction pharmaceutical logistics ser-
vices. Indeed, in the EPSA, one of the most important 
determinants in the delivery of pharmaceutical services is 
the quality of contact personnel, as most logistics opera-
tions involve personnel who frequently receive, process, 
and deliver customer orders, as well as understand their 

Figure 2 Healthcare facility satisfaction with pharmaceutical logistics service processes, 2020 (N= 247).
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needs. As a result, a contact person who has the necessary 
training, skills, and experiences, as well as a genuine 
interest in resolving customer inquiries, is required to 
provide specific pharmaceutical logistics.

Stock availability and delivery reliability are the key 
aspects of an efficient pharmaceutical logistics 
system.6,10,15 In order to provide consistent, high-quality 
care, and manage top community pressing problems, the 
essential pharmaceuticals should be available and accessi-
ble at all times at healthcare facilities.3,6,29 In this study, 
product availability (β=0.206), and timeliness (β=0.190) 

Table 2 Rotated Component Matrix, % of Variance Explained, KMO and Cronbach Alpha, 2020

Measured Items Component α*

1 2 3 4 5 6 7 8

ODH_3 0.788 0.809
ODH_2 0.766

ODH_4 0.717

ODH_1 0.689

PCQ_2 0.815 0.791
PCQ_1 0.690
PCQ_3 0.664

OP_3 0.839 0.779
OP_2 0.761

OP_4 0.732
OP_1 0.652

OA_2 0.818 0.805
OA_1 0.803

OA_3 0.734

PA_2 0.688 0.754
PA_4 0.672
PA_3 0.660

PA_1 0.651

IQ_4 0.854 0.783
IQ_5 0.801
IQ_3 0.640

CH_2 0.715 0.709
CH_3 0.701

CH_1 0.652

T_1 0.875 0.708
T_2 0.861
T_3 0.440 0.497

Eigenvalue 7.07 2.62 2.12 1.70 1.49 1.43 1.03 1.01
% of VE** 26.16 9.70 7.84 6.30 5.51 5.31 3.78 3.63

Notes: Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy = 0.828. Bartlett’s Test of Sphericity (app. Chi-square = 2846.37, df = 351, and sig. = 0.000). Extraction 
Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. *Cronbach alpha; **Variance explained.

Table 3 ANOVAa and Model Summary of Multiple Linear 
Regression Output, 2020 (N = 247HFs)

Model Sum of 
Squares

Df Mean 
Square

F Sig.

Regression 74.302 8 9.288 80.219 0.000b

Residual 27.556 238 0.116
Total 101.858 246

R = 0.854a R2 = 0.729 Adjusted R2 = 0.720 SEE = 0.34027

Notes: aDependent Variable: Satisfaction. bPredictors: (Constant), Complaint 
Handling, Ordering Procedure, Order Accuracy, Timeliness, Order discrepancy 
Handling, Information Quality, Personnel Contact Quality, and Product Availability. 
Abbreviation: SEE, standard error of estimate.
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had a significant (p < 0.001) positive effects with customer 
satisfaction. Healthcare facilities would be most satisfied 
when they acquired the right pharmaceuticals in the 
desired quantities and received them within the timeframe 
promised, according to the results. As a result, product 
availability and timeliness were predictors of healthcare 
satisfaction in EPSA hubs. To satisfy healthcare facilities, 
the agency should ensure that optimal quantities of pro-
ducts are available with little to no stockout in the inven-
tory, and deliver products at the right time to meet ever- 
changing customer needs.

Due to significant cross-loading or low factor load-
ing, the order condition variable (measured as products 
received after order placement are undamaged, conve-
niently packaged, and damages rarely occur as a result 
of transportation) was removed during factor analysis. 
According to the respondents’ ratings, the variable had 
no statistically determinant effect on customer satisfac-
tion because changes in order condition were not asso-
ciated with changes in customer satisfaction. This 
result is supported by Mentzer et al, 2001 as order 
condition does not drive customers’ satisfaction but 
only serves as the order qualifier.13 However, research 
conducted by Giovans and Tsoukatos, 2013 stated that 
order condition as a sub-dimension to outcome quality 
was significant to customer satisfaction.18 The differ-
ences in this study may be that customers will not 
receive damaged products during the receipt of goods, 
as well responsive to transport receipt products in good 
condition.

As expected, significant effects were obtained for 
order discrepancy handling (β=0.225), order accuracy 
(β=0.190), and complaint handling (β=0.177) with cus-
tomer satisfaction. According to the findings, order 

discrepancy handling accounted for the highest propor-
tion of all PLSAs, followed by product availability and 
timeliness. Thus, dealing with order discrepancies had 
a significant positive impact on customer satisfaction. To 
track progress and resolve problems, the agency should 
solicit continuous customer feedback. Thus, satisfacto-
rily managing a customer’s complaints and queries 
should be an integral part of customer service 
provisions.

Conclusion
The majority of customers (60%) were pleased with the 
pre-transaction services, which were followed by the post- 
transaction phases (48%). More than two-thirds (68%) of 
customers were satisfied with the hubs’ overall pharma-
ceutical logistics services. According to the study, 
a notable proportion of customers (12%) feel dissatisfied 
with the pharmaceutical services they receive. As a result, 
the agency should devote more in this area in order to 
remain competitive in the service and retain customers.

Our findings revealed that the seven (7) variables 
ordering procedures, personal contact quality, product 
availability, timeliness, order accuracy, order discrepancy 
handling, and complaint handling as the most significant 
pharmaceutical logistics services attributes influenced cus-
tomer satisfaction in the EPSA hubs.

Recommendation
Pharmaceutical logistics services are critical to achieving basic 
customer satisfaction in terms of obtaining the right pharma-
ceutical in the right quantity and condition, at the right time, 
for the right client. To this effect, collaborative stakeholder 
(the Ministry of Health, school of pharmacy, development 
partners) engagement in providing healthcare supply 

Table 4 Regression Coefficients Significance Tests, 2020 (N = 247 Public HFs)

Explanatory Variables in the Model Unstandardized Coefficients Standardized Coefficients t 95% CI for B Sig.

B (Beta - β)

Order discrepancy handling 0.212 0.225 5.537 (0.137, 0.287) 0.000

Product availability 0.213 0.206 4.640 (0.123, 0.303) 0.000
Timeliness 0.162 0.192 5.075 (0.099, 0.225) 0.000

Order accuracy 0.166 0.190 4.699 (0.097, 0.236) 0.000

Personnel contact quality 0.163 0.189 4.218 (0.087, 0.240) 0.000
Complaint handling 0.173 0.177 4.055 (0.089, 0.257) 0.000

Ordering procedure 0.078 0.075 2.106 (0.005, 0.150) 0.036

Information quality 0.063 0.067 1.666 (−0.011, 0.137) 0.097
(Constant) −0.67 −3.752 (−1.02, 0.318) 0.000
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management training (in selection, quantification, and inven-
tory management), technical support, and supportive super-
vision are helpful activities for the agency in improving 
pharmaceutical logistics attributes performance, and it may 
also foster a sense of shared responsibility for the healthcare 
logistics system.

Abbreviations
EFA, Exploratory factor analysis; EPSA, Ethiopian phar-
maceutical supply agency; HFs, Health facilities; PCA, 
Principal component analysis; PLSA, Pharmaceutical 
logistics service attribute.
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