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Stylistic structures in Poetry of Muhammad Issa Al-Fifi

Mona Mohammed E Masmali*

Stylistic Structures in Poetry of Muhammad Issa Al-Fifi
Mona Mohammed E Masmali*
Abstract:

This study wanted to reveals the stylistic levels of the poems collection of Muhammad
Masood Al-faifey, entitled “the songs of the roses”, by using the stylistic method
mechanisms in the analysis of his vertical poems.

The research is divided into three chapters preceded by a foreword and followed by a
conclusion. In the foreword, the researcher discussed two parts. The first part dealt with
the poet's life and his poetic output, while the second part discussed the familiarization
with the stylistic approach.

The first chapter, entitled acoustic structure, dealt with two issues: the steady rhythmic
structure and the changing rhythmic structure.

In the second chapter, entitled structure, the researcher dealt with three topics: the first
topic involved structural methods, the second topic mentioned the anastrophe in the
poet's works and the third topic addressed the elision in his poetry.

The third Chapter, entitled semantic structure, dealt with only two important issues: the
poetic image construction mechanisms and the intertextuality in his poetry.

The conclusion included the most important results of the study, then, the research
references and sources.

PhD student< Department of Arabic Language and Literature« Specialization in Literary and Critical Studies« Jazan University.

2 Scientific Journal Of Seiyun University June 2024 - Vol.5 -No.1
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The criteria of distinguishing synonyms in Al Askari (D.395) and Muhyiddin Mahsab (D.2020)
Faten Mansour Ali Al-Aftan

The criteria of distinguishing synonyms in Al Askari (D.395) and Muhyiddin
Mahsab (D.2020)

Faten Mansour Ali Al-Aftan*

Abstract:

This study not only deals with the meaning of synonymy in Arabic, and the reason for
its emergence and existence, but also tries to provide a new addition to the studies that
dealt with the phenomena of multiple meanings and words, as it presents the criteria that
contribute to distinguishing between synonyms and ways of choosing them for
expression and description, and this study focused on the book Linguistic Differences
by Abu Hilal Al-Askari, which is among the books that dealt with the linguistic
semantic differences between the meanings and vocabulary of Arabic words since time
immemorial, and compared to the modern classification of Muhyiddin Mahsab in his
book Analysis Semantic differences in language by Abu Hilal Al-Askari. This study
aims to know the criteria for distinguishing between synonyms in Arabic This study
also seeks to apply these standards in the fields of modern linguistics such as
computational linguistics in its various fields: (machine translator, proofreader...) and
specialized scientific journals. Among the most important results of this study: the
application of criteria for distinguishing between synonyms on our used language and
our living dialects to reveal their linguistic value and to be accurate in our use of
language, and adding other criteria required by time, place and different sciences.
Contribute to the various fields of translation, and find semantic differences between
overlapping terms at all times and places, regardless of the different circumstances of
this overlap.

Keywords :synonymy- synonyms - differences- standards of distinction -
Abuhilaal - Mihassab

*Researcher PHD in linguistics. College of Humanitarian Science. King Khalid University.
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The degree to which Education Support Fund teachers practice classroom management skills in the
basic education stage in the city of Tarim from their point of view

Abdulraheem hamid al-hamdi  Ali yeslam solmah

The Degree to which Education Support Fund teachers practice classroom management
skills in the basic education stage in the city of Tarim from their point of view

*Abdulraheem Hamid Al-hamdi Ali Yeslam Solmah*
Abstract

The study aimed to identify the degree to which Education Support Fund teachers
practice classroom management skills in the basic education stage in the city of Tarim
from their point of view in the areas of classroom management:(Planning for classroom
management, classroom system, educational guidance, classroom activities and
classroom interaction, motivating and evaluating students) The study sample consisted
of (80) male and female teachers of the Education Support Fund in Hadhramaut
Governorate. They were selected randomly, and the research tool (questionnaire) was
developed to achieve the objectives of the study. It included (48) items in five areas, and
to ensure its validity and reliability. The study concluded that the general average
degree of the Education Support Fund teachers’ practice of classroom management
skills in the basic education stage in the city of Tarim, from their point of view, was
(3.7094), which indicates a large degree of practice. There are no statistically significant
differences at the significance level (0.05) between the estimates of the sample
members. In each area of the questionnaire, the total score of the questionnaire items is
attributed to variables: (Gender, academic qualification, academic subject), and there
are no statistically significant differences at the level of significance (0.05) between the
sample members’ estimates in each area of the questionnaire and in the total score of the
questionnaire items due to the years of experience variable except in the two areas
(classroom activities and class interaction). ) and (motivating and evaluating students)
there are differences in favor of the group with years of experience (more than 5), and in
light of the results of the study, the study recommended activating the principle of
educational guidance, holding courses and workshops on the importance of educational
methods for the classroom situation, and the need for students to participate in making
and setting rules and regulations. Organization for classroom management.

Keywords: Education Support Fund teachers, classroom management skills, basic
education stage

*Department of Educational and Psychological Sciences, Collage of Education, Seiyun University, Hadhramout, Yemen.
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A Proposed Vision for Developing Student / Teachers’ Performance Assessment in the Department of
Special Education —Seiyun University- Using Electronic Portfolio -in light of other universities
experiences

Fadwa Ahmed Diab Al-shami

A Proposed Vision for Developing Student / Teachers’ Performance Assessment in
the Department of Special Education Seiyun University Using Electronic Portfolio
in Light of other Universities Experiences
Fadwa Ahmed Diab Al-shami*

Abstract:

This study presents the researcher’s suggested vision for developing the performance
assessment of in-training student / teachers within the practical teaching course in the
department of Special Education, College of Women, Seiyun University. This vision
suggests the use of portfolios as an instrument of authentic assessment. This study relied
on other Arabic and foreign studies showcasing the importance and effectiveness of
portfolios in final assessment as well as developing multiple skills for college students,
school students, or practicing teachers. This study also relied on the experiences of
multiple adjacent universities, which applied this approach in their field training
programs, whether in educational or applicatory colleges. The researcher then presented
the vision in the form of a proposed portfolio model and what it may contain and how to
use it in assessment, all while following the descriptive annalistic approach suited for
this study.

Key Words: Suggested Vision, Performance Assessment, Portfolio.

* Department of Kindergartens', College of women, seiyun university,Hadramaut,Yemen.
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The Effect of a Rehabilitation Program with Therapeutic Massage and some Electrotherapy
Methods on Athletes Been Taken Torn Connective Tissu

Abdullah Ahmed Ebrahim Al_Aidaros

The Effect of a Rehabilitation Program with Therapeutic Massage and some
Electrotherapy methods on Athletes Been Taken Torn Connective Tissue

Abdullah Ahmed Ebrahim Al_Aidaros*
Abstract:

This research aims to design a rehabilitation program and study the effect of its usage
with therapeutic massage and some electrotherapy means on the athletes been taken torn
connective tissue through identifying the degree of pain of the connective muscle, the
range of motion of the pelvic joint and the muscle strength of the muscles effected by
the injury. The researcher used the experimental method into one group by using both
pre and post measurements for their appropriation to the nature of the research. The
sample of the research has been chosen intentionally consists of ( 8 ) second and third
class players registered in Wadi Hadramout football branch who are between 20 — 30
years old and who suffer from connective muscle disease. According to collection tools
data, the researcher used a resist- meter to measure height, a medical scale to measure
weight, a dynamometer to measure strength, a visual analogue scale to measure the
degree of pain, a flexometer to measure the range of motion of the pelvic joint . For the
managing of the data, the following statistical methods were used :
Arithmetic mean, arithmetic average, standard deviation. KOS test and T. test .The most
important results of the research shows that there are statistically significant differences
between the average scores of the pre and post measurements in the degree of pain, the
range of motion of the hip joint in all directions and the strength of the effected
connective muscle, among the members of the experimental group limited to the
research .

Key Words: Qualifying programme, Therapeutic massage, Electrotherapy, Connective muscle.

* Department of curricula and methodology, College of Physical Education and Sports, seiyun university,Hadramaut,Yemen.
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The Impact of Human Resource Training and Development Strategy on the
Sustainable Competitive Advantage: Testing the Mediating Effect of Strategic
Agility

Tawiq Sarea Ali Basrda*

Abstract

This study aims to investigate the impact of strategic agility on the relationship between
human resource training and development strategy and sustainable competitive
advantage. To achieve the objectives of this study, this study focused on a research
population consisting of 450 medium-sized Yemeni manufacturing companies. A
sample was selected based on the criterion of companies established for a minimum of
20 years. The participants in this study included both company managers and managers
from the human resources department. Consequently, a total of 384 questionnaire were
distributed, resulting in a final sample size of 304 surveys. Structural equation modeling
(CB-SEM) was selected to test the relationships among the variables of the study. The
results showed significant direct impact of the human resource training and
development strategy on the sustainable competitive advantage. The mediating effect of

the strategic agility was confirmed.

Keywords: Human Resource training and development Strategy; Strategic Agility;

Sustainable Competitive Advantage; Medium-Sized Yemeni manufacturing companies.

*Department Business Administration, College of Administrative Science, University of Aden, Yemen.
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Introduction

The world has been witnessing a
dramatic development and change
during the first decade of the current
century which enforced business
organization to operate in a very
competitive and changing environment
(Argyres et al., 2020). This enforces
business organizations, especially the
one operates in least-developed
countries to create and adopt new and
modern  concepts, systems, and
mechanisms to create more effective
human resources power. This would
help business organizations to raise
their awareness toward their current
status, create more proactive strategies
and reduce business surrounding

threats (Davis & DeWitt, 2021).

Thus, the Yemeni manufacturing
companies are no different from the
other companies in the least-developed
countries. These companies encounter
severe completion form the foreign
companies who can dominate the local
market due to their superior
experience and capacities. Moreover,
the position of the Yemeni
manufacturing companies Including

Medium-Sized Companies getting even

worse when trying to enter the other
foreign and regional markets (Yemen,
2023). In summary, Yemeni
manufacturing companies are facing
many problems that could hinder their
ability to dominate the local market

and to penetrate the neighboring

regional markets.

The local manufacturing sector is
important for the Yemeni economy.
The Total Gross Domestic Production in
2023 is S$73 Billion Dollars. The
contribution of the manufacturing
industries to the Yemen GDP was
around 4%. Manufacturing sector
employed around 11.67% of the total
labor force in Yemen (Yemen, 2023).
These numbers show the importance of
the manufacturing sector to the Yemeni

economy.

Literature review proposed many
theoretical and practical solutions for
such challenges. For example, the
theory of internal resources (Barney,
1991); core competencies theory
(Hamel & Prahalad, 1996), and
dynamic capabilities (Teece et al.,
1997). ANl of these

theories

concentrated on capabilities and
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resources to build dynamic capabilities
that could not be imitated by the
competitors and consequently, creating
sustainable competitive advantages
(Liu et al., 2023). Narrowing down the
scope of these solutions, many studies
pointed to the important role of human
resource management as a core
competency that could enhance the
ability to achieve a competitive
advantage (Gharbi et al.,, 2022).
Unfortunately, these studies didn’t
investigate the strategic level of
tackling such problems nor the
sustainability of the competitive
advantage. On the other hand, many
other studies discussed the role of
human resource development and
training in supporting the agility of
human resource and achieving strategic
agility in  business organizations
(Aminudin et al., 2024; Muduli, 2016).

Despite the fact that some studies
investigated the role of strategic agility
in creating sustainable competitive
advantage (Pahuja & Dalal, 2012; Saha
et al., 2017; Sajdak, 2015), a lot have to
be done to investigate in depth the role
of human resource development and

training  strategies on achieving

sustainable comparative advantages.
One of the main gaps found in
literature is the lack of investigating the
indirect role of human resource
development and training strategies on
competitive advantage in the existence
of strategic agility as a mediating
variable. Hence, the current study tried
to fill this gap by studying this indirect
role in the medium-sized
manufacturing companies operating in
Yemen. As a result, this study is
considered important as it determines
the extent of the interaction between
sustainable competitive advantage as
the dependent variable and the Human
Resource training and development
Strategy and strategic agility as the
explanatory variables. the study
contributes to the body of knowledge
in this field by providing practical
evidence on how companies can meet
the challenges of the competitions and
improve competitiveness position to
ensure their survival in such resource-
constrained market of least developed

countries.

This study is organized as follows: in
the following section, we reviewed the

most relevant literature to this study
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and derived the study’s hypotheses. In
the third section, we described the
methodology and data collection
process. Next, we presented the
empirical results. And in the last
section, we explained our general
discussion, contributions, implications,
limitations, and suggested future
research.

1. Literature Review

1.1. Human Resource Training and

Development Strategy

Human resource development and
training strategy are defined as an
organized activity intended to equip
human resource with knowledge,
improve and develop their skills and
abilities, and change their attitudes
toward adopting more effective
strategies (DeNisi & Griffin, 2017).
Others defined human resource
development training strategy as the
efforts of educating the workforce to
acquire abilities and knowledge that
related to their current and future job’s
duties (Adunlin et al., 2024). Human
resource development and training
strategy are related to the workforce

abilities and skills that help them to

self-manage themselves and create
healthier organizations (Maravelias &

Holmgqvist, 2016).

To achieve a good human resource
development and training strategy,
organizations should build it in align
with their general strategic direction.
Although human resource development
and training strategy could be facing
many  problems (P. Davis &
Amirbekova, 2019) , workforce and
management staff knowledge and skills
could be achieved through applying
suitable training and development
strategy that aligned with the main
organization’s strategy (Ganesh, 2019;
Sabourin & Avyande, 2016). This
alignment should be applied in a proper
and balanced way that help
organizations to absorb and cope with
the surrounding complexity in the
surrounding business environment and
deal with future threats (Lee & Kim,
2018). Human resource development
should be built and aligned with the
main organization strategic direction.

Due to extensive local and international
competition and the constant change in
the customers’ needs and trends,

human resource development and
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training strategy was given highly
attention and importance in the
manufacturing companies.
Manufacturing companies considered
human resource development and
training strategy as a strategic
approach that could help them in
changing their employees' attitudes
and develop their analytical skills and
abilities to success in their job duties
(Alwehabie, 2017). Human resource
development and training strategy
even taken wider scope in the
manufacturing companies as it helps
them to adapt to change in their
business environment and to have
more opportunity to survive in such
competitive and dynamic environment
(Gonzélez et al.,, 2016). Moreover,
development and training strategy is
not only about developing new skills
and abilities alone, but it is about
changing and correcting the existed
knowledge and skills toward better
behaviors and attitudes (Noe et al.,
2016). Furthermore, Reed et al. (2000)
argued that training and development
strategy is more than teaching
knowledge and skills to produce higher

quality products and services and it's a

tool to create anti-imitation philosophy
inside the organization. In summary,
human resource development and
training  strategy  gained  highly
important attention in the
manufacturing organization due to its
multifactual role in crating sustainable

competitive advantage.

1.2. Strategic Agility

In the existence of extensive
competition and change in customers’
trends, traditional organizations won’t
be able to deal with such threats.
Consequently, strategic agility became
the modern concept for organizations
to improve their competitive abilities
and face future threats (Jooss et al.,
2024). Additionally, recognizing and
adapting to changes will lead the
organizations to achieve greater success
by exploiting potential opportunities,
create new sources of competitive
advantage, and create the fundamental
ability for survival. This is known as
strategic (Felipe et al., 2016). Strategic
agility could be applied by dynamically
reconfiguring the organization and its
strategies to be in line with the dynamic
business environment. Organizations

need to continuously anticipate, adapt to
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and interact with markets’ trends and
customers’ needs, without
compromising the organization's
strategic vision (Barahma, ALi, Nashief

& Al-Awlaqi, 2019).

Goldman and Nagel (1993) described
strategic agility as the ability to operate
profitably in an increasingly
competitive environment as well as to
deal with unexpected changes in
customers’ needs. According to Dove
(2002), strategic agility is the ability to
survive and continue to compete by
focusing on knowledge and effectively
and quickly responding to changes and
developments, in terms of marketing
new products or improving the
production of the existing products.
This can be done by enhancing
operations, exploiting the opportunities
and overcoming the threats. Lin,
Desouza & Roy (2010) defined strategic
agility as the ability to continuously
adjust and adapt to the strategic
directions of the business, as well as
changing circumstances, through the
creation of new products and business
models and coming up with innovative

ways to create value.

Literature explained more than one

dimension of strategic agility. Doz and

Kosonen (2008) mentioned that there
are three dimensions of strategic agility,
i.e., strategic sensitivity, collective
commitment and the flow of resources.
Dabiri and Gholami (2015) indicated
two dimensions of strategic agility:
differentiation in  innovation and
differentiation in the market, Also
suggest Jaworski & Kohli (2023) three
dimensions of strategic agility, i.e.,
sensing agility, and decision-making
agility, acting agility. This study adopts
these dimensions to investigate the
problem and meet its objectives.
previous studies have indicated that
there are no great differences in the
views of researchers and writers about
these dimensions. If any, it would be in
an attempt to diagnose the situation to
enable organizations to keep pace with
changes and developments in the

surrounding environment.

1.3. Sustainable  Competitive
Advantage

The concept of sustainable competitive
advantage has become one of the most
promising concepts over the last
century, especially in the field of
strategic management. Many scholars
and practitioners have concentrated on a
wide range of issues related to this

concept (Huang et al., 2015). For
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example, Porter (1985) proposed that
competitive strategies help in creating
sustainable  competitive  advantage.
Porter discussed the main competitive
strategies through which organizations
could obtain the lowest cost or cost
distinction to achieve sustainable
competitive advantage (Porter, 1985).
Moreover, Beal (2001) considered that
the traditional way of achieving
sustainable  competitive  advantage
depends on the environmental structure
and overall competitive strategy.
Barney (1991) is considered as one of
the pioneers of the modern resource-
based view (RBV) of sustainable
competitive advantage. He pointed out
that an organization is said to have a
sustainable competitive advantage when
it implements a value-creating strategy
simultaneously with current and future
competitors. It has also been pointed out
that sustainable competitive advantage
can be achieved when other
organizations are not able to capitalize
on the benefits of this strategy. Dickson
(1992) believed that for an organization
to achieve sustainable competitive
advantage, it must learn how to create
new features that can maintain its
strategic leadership in the market and

remain ahead of its competitors.

Hoffman (2000) pointed out that
sustainability requires a new way of
thinking and strategic intelligence that
differs from the conventional way of

thinking.

Hitt, Ireland & Hoskisson (2012)

described  sustainable  competitive
advantage as the long-term benefits to
the organization that cannot be
replicated or duplicated by other
organizations for the purpose of
providing greater value to the customers
and for continuing claims to the
superiority of their products. Bari et al.
(2022) explained that sustainable
competitive advantage IS the
organization's combination of business
strategies to achieve its strategic
objectives and customer satisfaction
locally and globally, and to establish a

long-term profit position.

As for the sources of sustainable
competitive advantage, a number of
researchers (e.g. Barahma et al., 2020)
have said that sustainable competitive
advantage could be achieved by
exploiting the gaps, namely: business
system gaps, g@aps in positions,
regulatory/legal gaps and quality
management gaps. Harrison (2004)

explained that research on the potential
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sources of sustainable competitiveness
has shifted to the importance of an
effective and distinct corporate strategy.
Thus, the sources of sustainable
competitive advantage have become
multiple and complex and there is no
consensus on the definition of this
concept. Many individual
interpretations of this concept that have
not been agreed to in the related

literature still exist.

Farida and Setiawan (2022) identified
two main factors that contribute to the
achievement of sustainable competitive
advantage. Firstly, superior skills that
include the distinct capabilities of
individuals, which distinguish them
from the capabilities of individuals in
other competing organizations.
Secondly, the company's concrete
requirements that allow it to exercise its
capabilities.  Iruthayasamy  (2021)
pointed out that companies should
combine their resources and skills in the
core  competencies to  achieve
sustainable  competitive  advantage.
Soloducho-Pelc and Sulich (2020)
believed that the success of companies
in achieving a sustainable competitive
advantage, regardless of the nature of
their business, depends on their ability

to combine skills and abilities in a

unique and distinctive way. Barney
(1991) explained this by exploring the
relationship between the company's
resources and sustainable competitive
advantage. He stated that all the internal
resources of the organization can be
used to achieve sustainable competitive
advantage if they are characterized by
four attributes: scarcity, value, the
impossibility of imitation, and the

impossibility of finding an alternative.

Amoako (2020) showed a range of
sources of sustainable competitive
advantage, namely, financial, legal,
human, organizational and
informational sources. They argued that
comparative advantage in resources can
be a sustainable competitive advantage
in the market if it meets the four
conditions set by Barney (1991).
Hussain et al. (2020) identified four
factors in

building  sustainable

competitive advantage: superior
efficiency, superior quality, superior
innovation and responding to customer
needs, which are considered as the
foundations for building and sustaining
competitive advantage. It also explains
the way to reduce costs and achieve
excellence in its entirety. Additionally,
any organization can adopt it, whether it

is in the industrial or services sector.
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Through the analysis of previous
findings and as confirmed by the
researchers mentioned above, it is clear
that most researchers agree that the
sources of sustainable competitive
advantage depend on the organization's
superior skills and resources, which
must be combined to achieve
sustainable  competitive  advantage.
According to the researchers, the
intangible resources are the most
effective among other resources to
achieve sustainable advantage because
it has a combination of behavioral skills
and knowledge that enables them to
mobilize resources towards
organizational goals. It is also
characterized by the four attributes
identified by Barney (1991), as
mentioned above. This is also
confirmed by Barney and Wright (1998)
in their study on the role of human
resources in the acquisition of
competitive advantage. It is further
supported by a number of researchers
(e.g. Chantabutr & Wanarat, 2024) who
explained that the development of
superior employees’ skills contributes to
achieving the sustainable competitive
advantage of companies. Further, the
four factors identified by Hill and Jones,

as mentioned above, could create value

as these factors can explain how and
which cost can be reduced, and

excellence achieved.

Consequently, the researcher adopted
the factors (superior efficiency, superior
quality,  superior innovation and
responding to customer needs) as
outlined by Hill et al (2014) in order to
measure the dependent variable of this
study, which is treated as a one-

dimensional variable.

2. Study Methodology

2.1. The Relationship between the
Variables of the Study and the
Hypotheses

Regarding the relationship between
human resource training and
development strategy with a
sustainable competitive advantage,
several studies have confirmed the
impact of the human resource
management strategies represented in
its (human resource training and
development strategy) on competitive
advantage and sustainable competitive
advantage, through Developing the
capabilities, skills, and knowledge of

the organizations’ employees. (Collins

& Clark, 2003; Delery & Roumpi,
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2017; Wongsansukcharoen &
Thaweepaiboonwong, 2023).

Therefore, this study hypothesized
that:

Hi: There is a significant impact of
human resource training and
development  strategy on the
sustainable competitive advantage in
Yemeni medium-sized Manufacturing

industries.

Regarding by literature review related
to the relationship between the human
resource training and development
strategy with strategic agility several
studies have confirmed conceptually
the effective role for training and
development in enhancing strategic
agility  (Muduli, 2016; Prahalad &
Hamel, 1997; Saha et al., 2017).
Moreover, Bouaziz & Hachicha (2018)
confirmed that human resource
management strategies were effective

in achieving and improving the strategic

agility of the organization.

On the other hand, several studies,
including the study of Dabiri and
Gholami (2015) , have confirmed a
direct relationship between strategic
agility, represented by differentiation in

innovation and differentiation in the

market and the achievement of
competitive advantage through price,
quality, reliability, delivery and product
innovation. It has been found that the
effect of strategic agility in terms of
differentiation in innovation is more
effective than market differentiation in
achieving competitive advantage. Khaw
and Teoh (2023) pointed out in their
study the impact of business
intelligence and the flexibility of the IT
infrastructure on competitive advantage,
using strategic agility as a mediator
variable. Based on the analysis of the
study, the results confirm the direct
impact of strategic agility on
competitive advantage, in addition to
the indirect effect of each of the
independent variables on the dependent
variable, competitive advantage,
through the mediator variable, i.e.,

strategic agility.

Almahamid, Awwad, and McAdams
(2010) showed that there is a significant
and statistical correlation between
strategic agility, knowledge exchange
and the competitive advantage, in
Jordanian industrial
Baskarada and Koronios (2018)

proposed five dynamic capabilities:

companies.

sense, search, and capture, switch and

configure, in order to support strategic

140

Scientific Journal Of Seiyun University

June 2024 - Vol.5 -No.1



FR IO I T RSN TR IPER S RSN G- WO P TR A PR AW (S A C RPN S PR W P ROV B |

Bpul & pap G290

agility in  achieving  sustainable

competitive advantage.

As for the relationship between the
variables of the study combined,
according to the researcher's best
knowledge, no study has dealt with the
variables combined. However,
according to Baron and Kenny (1986),
with regards to the adoption of an
intermediate variable, the relationship
between the variables of the study could
be achieved by using the mediating
variable. Additionally, it is necessary to
study the impact of the strategy of
work-life  quality on  sustainable
competitive  advantage by using
strategic agility as an intermediate
variable in order to get a model that
enhances the work of companies in the
stringent and complex competitive

environment in Yemen.

Therefore, the following hypothesis
can be formulated:

H,: There is a significant mediating
effect of strategic agility on the
relationship between human resource
training and development strategy and
the sustainable competitive advantage
in Yemeni medium-sized Manufacturing

industries.

Building on the theoretical background
of the resource-based view (J. Barney,
1991) and the dynamic capabilities
theory (Teece et al., 1997), the
conceptual framework of this study is
constructed as shown in figure 1:

Figure 1 : The conceptual frame
work of this study

2.2. Method of Study

Due to its ability to simultaneously a set
of interrelated relationships between a
set of variables, the current study used
the structural equation modeling SEM
technique to test the relationship
between the independent variable, the
human resource training and
development strategy, the mediator
variable, strategic agility, and the
dependent variable, sustainable
competitive advantage (Ali et al., 2018).
Moreover, the study aimed at testing a
mediation relationship between the

independent variable and the dependent
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thus SEM was considered as the best
analytical tool to this study.

Furthermore, the researchers used a
number of statistical methods, such as
Cronbach‘s Alpha, to test the stability
and consistency of the study
parameters; exploratory factor analysis
(EFA) to determine the degree of
saturation of the items of the
measurements; Confirmatory Factor
Analysis (CFA) to test the quality of the

model's indicators.

2.3. Data Collection

In order to test the hypothesized
relationships between the study’s
variables, a set of primary data was
collected through the distribution of
survey instrument to the medium sized
manufacturing organizations in Yemen.
The study’s survey was distributed in
the Arabic language after translating
the original version of the
guestionnaire. This was the best option
to collect the data as the majority of
the respondents were not able to speak

and read in English.

The targeted population was confined
to medium-sized manufacturing

companies in the Republic of Yemen.

The total population of this type of
companies was found to be 450
companies. The population of the
medium sized manufacturing industry
was differentiated form the other types
according to the number of employees
in  each company following the
guidelines of the Ministry of Commerce

and Industry.

The population of the current study
consists of medium-sized
manufacturing companies in Yemen.
The total number of companies in this
sector is (450). The sampling criteria to
select a representative sample were
based on the age of the companies.
This criterion was established as a
minimum of 20 years or more,
following the recommendation of
(Annual Report, 2015; World Bank,
2015; Yemeni Ministry of Industry &
Trade, 2017). This criterion led to a
sample size of (192) medium-sized
manufacturing companies. The unit of
investigation consisted of the managers
and managers from the human
resources department in these
companies. Following this procedure, a

total of (384) surveys were distributed.

The number of returned surveys was

142

Scientific Journal Of Seiyun University

June 2024 - Vol.5 -No.1



FR IO I T RSN TR IPER S RSN G- WO P TR A PR AW (S A C RPN S PR W P ROV B |

Bpul & pap G290

(311), resulting in a response rate of
(81%). Out of the (311) surveys, (7)
surveys were deemed unsuitable for
the analysis process. The final sample
size for this study is (304) surveys
(Sekaran & Bougie, 2016).

2.4. Variables and Measures

The study’s instrument items were
selected based on previous researches.
The independent variable, human
resource training, and development
strategy were measured using a scale
developed by Delery & Doty , (1996) ;
Chen & Huang (2009). The mediator,
strategic agility, used a measurement set
by Jaworski & Kohli (1993) while the
sustainable

dependent variable,

competitive  advantage, used the

measurement set by Hill et al.,(2014).

The wvalidity and reliability of the
constructed under investigation were
measured using Cronbach’s Alpha. For
the independent variable, human
resource training and development
strategy, Cronbach’s Alpha was .828.
As for the mediator variable, strategic
agility, the value of Cronbach’s Alpha
was .745. The Cronbach’s Alpha value
for the dependent variable, sustainable
competitive advantage, was .724, while
the coefficient of stability for all

variables is .854, which ensured the
reliability of the present study’s
instrument.

2.5. Reliability, Descriptive Statistics,
and Correlation Analysis

2.5.1. Exploratory Factor Analysis
Exploratory factor analysis was used to
test the validity of the study instrument
constructs. The aim of this test is to
reach a simple structure for the tested
constructs. The simple structure is
achieved when each construct item has
loaded only on one factor with more
than .4 loading score (Hair et al., 2019).
As a result, one item was deleted form
the human resource training and
development strategy variable, six items
from strategic agility variable, while
four items were deleted from the
sustainable  competitive  advantage
construct. Moreover, Kaiser Meyer
Olkin (KMO) was conducted and
showed a very satisfactory result of
.937. Furthermore, Bartlett’s test of the
correlation quality between items
showed a very impressive result of .000
in this study.

25.2.  Confirmatory Factor Analysis
(CFA)

Confirmatory factor analysis utilized to
confirm the validity of the study

instrument constructs. It is clear in Table
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1 that the measurement model of this
study showed no problems with its
construct validity as all constructs’
items showed very high loading scores

of 0.66 or more.

Table 1: Loading, Cronbach’s Alpha, CR
and AVE

variables items Loading | CR AVE
07 | 07 | (=0.5
training_and development 090 | 0.921 | 0.566
STRAINL 136
STRAINZ 855
STRAIN3 862
STRAIN4 841
STRAINS 126
STRAING B4
STRAIN7 698
STRAINE J16
STRAIN1O 680
strategic agility 0.85 0.952 | 0.668
AGILITYS 855
AGILITYE 300
AGILITY7 894 |
AGILITY8 898
AGILITYS 817
AGILITY10 J12
AGILITY11 .800
AGILITY12 754
AGILITY13 701
AGILITY19 685
SCA 0.87 0934 [0.544
COMPETITIVL 123
COMPETITIV2 .836
COMPETITIV3 .825
COMPETITIVA 153
COMPETITIVS .660
COMPETITIVE 708
COMPETITIVZ 748
COMPETITIV10 178
COMPETITIV11 710
COMPETITIV14 677
COMPETITIV1S J12
COMPETITIV16 102

Note: a>0.7 = Cronbach alpha (calculated by SPSS tool); AVE=
Average Variance Extracted; CR= Composite reliability
calculated by Amos.

Confirmatory Factor Analysis show very
promising results in its goodness of fit
tests as  Chi-square  result showed
(1031.683 , df =423; P < .000) ; CIMIND
2.439; CFI .910; TLI .901; RMSEA .070; GFI
.80; AGFI .759; IFI .911 and NFI .858 (Hair

et al,, 2019).

As shown in Table 1, the average
variance extracted (AVE) is higher than
the threshold ratio (0.50) which
confirms the convergence validity.
Moreover, the internal consistency of
the variables (CR) also confirmed as the
calculated values  exceed the
recommended value of (0.7). In
addition, the correlation between the
factors was ranging in within the
interval of (0.48 - 0.41), which is lower
than the threshold value of (0.85).
consequently, we confirmed that the
external correlation among the factors
is less than the inner bonding value of
the same factor (Kline, 2011).
Therefore, this confirmed the
discriminant validity of all of the study’s

constructs.

3. Study Results
3.1. Assessing the Model Fit

This study used structural equation
modeling (SEM) for the assessment of
the model fit. This was accomplished by
comparing the model based on multiple
fits and choosing the best model, with
the help of AMOS (version 20). Under
which the goodness of fit indicators
showed the following results CIMINDF
2.211; CFlI .925; TLI .917; RMSEA
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.067; GFI .819; AGFI 785; IFI .926 and
NFI .872. On the basis of these results,
it seems that model indicators are the
best, where the model has a distinct
structure and capacity and contains the
best data for the study sample (Hair et
al., 2019)

According to the SEM fitted model,
supported  the  proposed  study
hypotheses, we can see a direct impact
of human

resource training and

development strategy on strategic
agility as well as the sustainable
competitive advantage. Moreover, the
model also revealed an indirect impact
of human resource training and
development strategy on sustainable
competitive advantage through strategic
agility see figure 2, and table 2.

3.2. Hypotheses Testing

The main objective of this study is to
examine the effects (direct and indirect)
that could be found among the study’s
variables.  Thus, all of these
relationships which been reflected in the
proposed hypotheses were tested by
conducting a path analysis using AMOS

(version 20).

Table 2 shows that there is a positive
relationship between human resource

training and development strategy and

2. There is a direct

3. There is a direct

sustainable competitive advantage
significantly (B=.26), and there is a
positive relationship between human
resource training and development and
strategic agility (B=.041). Also, there is a
positive relationship between strategic
agility and sustainable competitive

advantage significantly ($=.37).

As a result, we can say that hypotheses
H,; can’t be rejected. Thus, we can

conclude that:

There is a direct and positive impact of
the human resource training and
development  strategy and  the
sustainable competitive advantage in
Yemeni Medium-Sized Manufacturing

industries.

In addition to that the following

relationships are supported.

and positive

relationship between the human resource

training and development strategy and

strategic agility identified in dimensions

(customer agility, Operational Agility,

and Agility partnership) for Yemeni

Medium-Sized Manufacturing industries.
and positive
relationship between strategic agility
and the

sustainable  competitive
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advantage of the Yemeni Medium-Sized
Manufacturing industries.

Table 2: Path analysis between variables

Variable | Path | Variable Path | SE CR Puale | Result
sustamable —
compeitive | <-- © 028 (0074|4239 [0000 | Significant
development ©
advantage
e | TS oo (s oo | St
agility development i
sustamable
competitive | <-- | stafegicagiliy | 042 | 0058 6295 | 0.000 | Significant
advantage
Note: Estimate= Path coefficient; S.E. = Standard
Error (t-value); C.R. = Critical ratio
Figure 2 : SEM model.
& ROV J4—2x
2 “° D
@
"
\ {AGILITYTT _Je—DD
u» 3
ik
@w [ STRANT_ N @ 5
" X 71 {COMPETITVT Y
@ @
@m “” s’
D ’“ @
m (CONPETITIVE % @ »
m,
,,, COMPETITIV7 0
6D (COVPETITIVIO}4-13)
@* ﬁ::_";'::.‘":,‘;’,‘:," - @
comrt  E. =i g
This direct effect of the training and

development on both the strategic agility

nd the sustainable

Q

competitive
advantage showed satisfactory results as
the value of variance explained on the
strategic agility was 0.157 (16%) while the
variance in the sustainable competitive
advantage was 0.351 (35%). According to
Cohen, (2013), the value of (0.26 > R* >
0.13) is and

described as medium

acceptable.

3.3. Mediation Effect

Based on table (3), we found a
significant direct relationship between
human resource training and
development strategy and sustainable
competitive advantage. This significant
impact has a coefficient value of 0.44.

Table 3: Direct effect human resource training

and development strategy on sustainable
competitive advantage without mediated

Vel Dbt | M |y [P |Re
effect

. human resouroe 000 | Significant
sustainable minine N
competitive < - 044 0 044

i development
advantage d

- strategy

Furthermore, table 4 showed a direct
impact of human resource training and
development strategy on strategic
agility, with the coefficient value 0.41,
As well as a direct impact of strategic
agility on sustainable competitive
advantage, with the coefficient value of
0.36. After the

mediator variable

integration of the
in the model, the
coefficient value of the human resource
training and development strategy on
sustainable  competitive  advantage
decreased from 0.44 to 0.26. Moreover,
the indirect effect found to be
significant with a coefficient of .15 .The
indirect impact is considered large as

stated by Preacher and Kelley (2011).
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Moreover, the validity of the indirect

relationship of the fourth main
hypothesis was explained using Bias -
corrected percentile method, for value
Upper (BC) and Lower (BC), which
was respectively (0.26 - 0.096). this is
considered a good range. Furthermore,
we tested whether the indirect effect is
partial or total by the value of the total
effect that is shown in Table 5, which
indicates the sum of the direct effects.
This result showed a value of (0.416).
This score is laid between 20% and
80%,
agility is playing a partial mediating
role (Hair et al., 2019).

which indicates that strategic

Table 4: The effect of mediation
variable (direct and indirect)

L - Direct Indirect
Variable Path Variable Effect offat Total P Result
human resource 000
saegic agiity | <~ mningand ) 041 Sigifcan!
= development N
sirategy
sustainable 000
competitive <= strategic agility | 0.37 0.37 Significant
advantage
. human resource 000
sustainable \rsinine and
competitive | <~ o 0.26 0.151 0.416 Significant
development N
advantage
i sirategy

Table 5: Mediation effect test.

p-
valu | statisti | test
¢ cCR

T- Indirect relationship

Bias-corrected
percentile method

Standardized coefficient

Result

(Bootstrap)
(TWO
Tailed
Significance
)(BO)

Sobe
1
Test

LOWE
R

(BC)

UPPE
R
(BC)

Direc | Indirec
t t

Total
effect

5
Indirect 000 | 3.882 | .001

relationshi
p between
HDT
strategy
and  the
CA in the
exisfence
of strategic
agility

0.00
0

0.096

0261

026* | 0.151*
*

0.411%

Partial
mediatio
n

Significance: * p <0.05. ** p <0.01

Thus, we can conclude that strategic

agility is a partial  mediator.
Consequently, we can conclude that that
hypothesis four H, could not be rejected
and that human resource training and
development strategy has an indirect
effect sustainable

on competitive

advantage through strategic agility

variable.

4. Discussion and Conclusion

We analyzed the relationship between

human development and training
strategy on the sustainable competitive
advantage given a sample of Medium-
Sized

manufacturing companies

operating in Yemen. Moreover, we
tested the mediation effect of strategic
agility on the relationship between

human development and training
strategy and the competitive advantage.
Based on the results obtained, the main
conclusion is that there was an indirect
and positive effect of the human
resource training and development
strategy on sustainable competitive
advantage through the partial mediation
of the strategic agility variable. This, in
turn, supported the main purpose
underlying this study. The mediator
variable, strategic agility, explains the
causal effect of the human resource

training and development strategy on
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the sustainable competitive advantage
which  contributed to a more
understanding to the nature of the
relationship between human
development and training and the

sustainable competitive advantage.

Thus, it is possible to say that the
theoretical model proposed by the
researcher fitted to the data collected
from the target population. These results
contributed to the  theoretical
perspective of the strategic agility and
its role as mediator in explaining the
relationship  between the human
resource training and development
strategy and sustainable competitive

advantage.

The current study contributed to the
empirical evidence and enriched the
theories of human resource management
and strategic management. Based on
I.e., The RBV theory by Barney (1991)
and the theory of dynamic capacity by
Teece, Pisano, and Shuen, (1997). The
results of this study concurred with the
findings of other studies and removed a
lot of ambiguity about the intermediate
effect of strategic agility in explaining
the indirect effect on the relationship
between the human resource training
and  development  strategy and

sustainable competitive advantage in

Yemeni manufacturing industries. The
proposed structural model of this study
emphasized on the positive impact of
the human resource training and
development strategy in enhancing the
motivation of the employees, raising
their abilities, skills, and knowledge and
ensuring their safety during work. As a
result, this would strengthen their
loyalty and the sense of belonging and it
would ensure a smooth production
process. This, in turn, enhances the
ability of companies to meet the
customers'  dynamics needs by
formulating strategic directions that are
aligned with the external work
environment of the organization.
Additionally, it explains how to
reconfigure the operational processes in

a proactive way.
Implications.

5. Theoretical and Practical
Implications
This study contributed to the theoretical

theme in literature based on the
resource-based theory. (Barney, 1991),
and the dynamic capabilities theory
(Phuen, Teece & Pisano, 1997). This
study confirmed empirically the finding
of these two theories and clarified more
in-depth the indirect effect for the

human resource training and
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development strategy on the
(sustainable  competitive  advantage
using strategic agility as a mediator
variable. The finding of this study
emphasized on the role of strategic
agility as a mediator in explaining the
causal effect the human resource
training and development strategy on
the sustainable competitive advantage in
Medium-Sized Yemeni manufacturing
Industry companies. Worth mentioning
that no other study has examined the
indirect effect of human resource
training and development strategy in
enhancing  sustainable  competitive
advantage with strategic agility as a
mediator.

As this study confirmed the existence of
a role for the mediating variable of
strategic agility in explaining the
relationship of the human resource
training and development strategy on
the sustainable competitive advantage
the Medium-Sized

Industry. A direct

Yemeni
manufacturing
implication would be the achievement
of a sustainable competitive advantage
through developing more strategic
agility. Moreover, companies should
consider strategic agility as a tool for
anticipating and managing change,

embracing their risk to create more

opportunities, and increasing the
readiness to their direct competition.
Despite the importance of the human
resource training and development
strategy in achieving the sustainable
competitive advantage in the Medium-
Sized manufacturing companies
operating in Yemen, it won’t give the

best, it is combined with strategic

agility.

6. Future Research
There are several paths for future

research. Future research can test the
mediation role of the strategic agility in
different sectors such as retailing or
service sectors. The mediation role of
strategic agility also can be tested over
longer time period using longitudinal
data. This would offer a more insightful
overview of the mediation role. |
addition, future research can also test
the mediation role of the strategic
agility and its subdimension. The
subdimension can show which one of
these subdimensions can be the most

important one.
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The Effect of Temperature and Storage Time into the Bottled Drinking Water at Seiyun
City in Hadhramout Governorate, Yemen.
Mohammed Awadh Saeed Al-Ameri*

Abstract:

Inductively Coupled Plasma Emission Technique (ICPE) was used to study the effect of
temperature and storage time into the bottled drinking water at Seiyun City in
Hadhramout Governorate, Yemen. Three tap water samples, collected randomly from
different locations in this city, were used as study samples. The plastic containers of
water were heated under the normal sunlight for 60 days, and it was stored for 40 days.
Before heating and storage duration, the results analysis for three samples showed that
the major and trace metals like (Sulfur, Boron, Calcium, Copper, Potassium,
Magnesium, Sodium, Silicon, Zinc, and Lithium) were found at various concentrations.
Also, the heavy and radioactive atoms such as (Cadmium, Strontium, Thallium, Barium,
and Scandium) were detected at different values for all samples, due to the locations of
samples and vital activities. After temperature and storage period, the obtained results
for three samples proved that new trace and toxic metals, such as Selenium, Cerium,
Holmium, and Ytterbium, were found at various amounts. Furthermore, the
concentrations for other major, trace, and radioactive metals which mentioned above
were changed after this physical process affected by heating and storage period, that
may be associated with interaction between water and plastic, and storage duration, and
all metals within the accepted ranges of the guideline-recommended values except
Thallium.

Keywords: Bottled Drinking Water, Plastic, Trace metal, Storage time, Sunlight

*Department of Physics, Collage of Education , Seiyun University, Hadhramout,Yemen
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The Effect of Temperature and Storage Time into the Bottled Drinking Water at Seiyun City in

Hadhramout Governorate, Yemen.
Mohammed Awadh Saeed Al-Ameri

1. Introduction:

1.1. General Background

It is well-known that water is
recognized as fundamental component
for the sustenance of life. It is crucial
for the physiological survival of humans
and all other living organisms [1].
Access to safe and satisfactory drinking
water is an essential prerequisite for
ensuring the well-being of both urban
and rural populations, enabling them to
lead healthy lives [2].

Seiyun is a city in the region and
Hadhramout Governorate in Yemen. It
is located in the middle Hadhramout
Valley, Approximately 360 Kilometers
from the governorate’s capital and its
center, Al- Mukalla city, via the western
road [3]. Most of people in Seiyun city
are using bottled water every day, the
total water sales in Seiyun city in 2022

to about (2233290 m®) [4].

1.2.  Polyethylene Material
Structure (PE)
Polyethylene is a ubiquitous material
that we encounter in our daily lives [5].
Its applications include food and
pharmaceutical packing films, wire and
cable insulation, and pipes [6].
Consequently, the production of
polyethylene is tremendous, and it one

of the most widely used polymer

materials [7]. Plastic products, such as
bags, films, and milk barrels, can be
fabricated from polyethylene using
various  manufacturing  techniques,
including hollow molding, injection
molding, and extrusion [8]. These
techniques can produce a wide range of
products, including containers, cable
cladding, pipes, profiles, and sheets [9].
On the other hand, PE has the simplest
structure of the polymer, it is still the
most widely used polymer material
[10]. The (PE) is synthesized by
polymerization of ethylene (CH, =
CH,), and the performance of (PE)
depends on its polymerization which
was carried out under medium pressure
(15-30 atmosphere) [11]. In
addition, the heavy and toxic metals
were found at the structure of
polyethylene material such as (Pb, Cr,
Cd, Hg, As, Ba, Sc, Al, Ni, Sr, Bi, TI,
Ho, and Yb) [12] .

1.3. The Effect of Temperature and
Storage Time into Bottled Drinking
Water

Heavy metals have the potential to
cause harm to many organisms when
they are absorbed or exposed to them,
even at low levels [13]. Overall, plastic

materials have been used regularly in all
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aspects of daily life [14]. The lack of
suitable destination for these materials
can be a worldwide environmental
problem, especially because plastic
materials can take hundreds of years to
decompose [15]. On the other hand, the
reuse of waste by efficient recycling
provides social, environmental, and
economic gains and at the local level, it
ensures money savings for communities
[16]. However, water is filled into
transparent plastic bottles made from
polyethylene terephthalate (PET) and
exposed to full sunlight for many hours
or many days [17]. During this period
there is an interaction between water
and plastic, which was very dangerous
for human life. Plastic produces some
extremely toxic elements, which cause

many diseases [18].

1.3.  Literature Review

The effect of temperature and storage
time for drinking water samples in
plastic  bottles, which made of
polyethylene, have been confirmed by
many  researchers using (ICPE)
technique as shown at below:

The effect of sunlight exposure and
storage duration of heavy metals from
polyethylene terephthalate  drinking
water bottles were reported by Jafari et
al., (2015) in Iran wusing (ICPE)

technique, and the levels of Pb, Ni, Cd,
and Sb were determined in bottled

waters in different conditions [19] .

In addition, the effect of temperature
and storage time in plastic bottled
drinking water was studied by Bach et
al., 2014. Bottled waters were exposed
to natural sunlight for 2, 6, and 10 days.
Migration was dependent on the type of
water. Formaldehyde, acetaldehyde, and
Sb migration increased with sunlight
exposure in ultrapure water [20].

Also, the effects of storage conditions
on bottle water samples were
investigated by Okeola et al., 2021 in
llorin Metropolis Kwara State, Nigeria.
The results showed that the heavy
metals like (Cr, Pb and Fe) were
investigated above the permissible
limits based on World Health
Organization (WHO) [21].

1.5. Research Problem

There is an increase of using people for
Bottled Drinking Water in Seiyun city,
Yemen. Also, there is a lack of
awareness and an absence of clear
information about the health effects of
toxic, and radioactive metals in drinking
water. This study might give us more
information about the amount of these

elements in the collected sample

159 Scientific Journal of Seiyun University

June 2024 - Vol.5-No.1



The Effect of Temperature and Storage Time into the Bottled Drinking Water at Seiyun City in

Hadhramout Governorate, Yemen.
Mohammed Awadh Saeed Al-Ameri

before and temperature and storage
time. Furthermore, this work will show
the relationship between the
concentrations of these elements of
the collected sample in in Seiyun city,

Yemen.

1.5. Aims of the Work:

The aims of the research were
summarized as below:

X The first aim of the present
work is to detect toxic and radioactive
elements in the selected sample and
measure the concentration of these
metals via the (ICPE) technique before
and after temperature and storage
time.

X8 The second aim is to compare
(ICPE) results before and after exposure
samples to sunlight and the storage

period.

2.1Material and Methods:

This part described the experiment part
including materials, equipments and
methods, and spectroscopy technique

as shown below:

2.1. The Samples and Samples

Collection:

Three drinking water samples
were collected from different locations
at  Seiyun City in Hadhramout
Governorate, Yemen during a period
from 20/3/2023 to 10/7/2023. Three
plastic bottles of (220 ml) were cleaned
thoroughly with distilled water, and
they were filled and closed very well as

displayed in figure (1) at below:

Figure (1) Bottles of three samples

All three samples were analyzed by
(ICPE) spectroscopy technique to detect
and measure the concentrations of the
major, trace, toxic and radioactive
metals before exposing all samples to
sunlight and the storage period such as
(S, B, Ca, Cu, K, Mg, Na, Si, Zn, Li,
Cd, Sr, Tl, Ba, and Sc) [22].

After that, three plastic bottles of (220
ml) were placed under the normal
sunlight for a period time about (60)
days as displayed in figure (2), and the

temperature average of the normal
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sunlight was recorded about 33°C.
Also, all three samples were stored also
for (40) days to prove the interaction
between water molecules and plastic, as

well as to ensure the change occurs in

the composition of water.

Figure (2) the sample under

After temperature and storage time, all
three samples were analyzed via the
(ICPE) spectroscopy technique to find
the difference in the concentrations of
the major, trace, toxic, and radioactive
metals which were mentioned above,
and to detect the new metals such as
that can be found in the structure of
three samples after exposing them to
sunlight and the storage period [23].

2.2 Characterization Technique:

The selected samples were analyzed by
(ICPE) spectroscopy technique two
times before and after exposing them to
sunlight and the period time. In fact,
water samples was placed in a beaker,
and they were injected in (0.1 ml) of
Nitric acid (HNOgz) to restrict the

161 Scientific Journal of Seiyun University

elements and to dissolve the residue of
all contents of the samples [24]. The
beaker was heated for approximately
two hours below boiling. After leaving
it to cool to room temperature, it was
transferred to a plastic container, made
up of (5 mL) with ultrapure water to
adjust the sample solution volume
separately [25]. Calibration curve
samples were prepared so their acid
concentration was equivalent to that
present in samples used for analysis as
displayed in figure (3) [26]. After this
step, all metals were chemically filtered
in the device, and the spectra of
elements were recorded on the
computer screen, and the spectrum was

independent for each element.

I
Figure (3) Shimadzu ICPE-9000

Manufactured in Japan

3.Results and Discussion:

This section was explained the results of
characterization three samples of
drinking water which were collected

from three different locations at Seiyun
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city in Hadhramout Governorate,
Yemen before and after heating and
storage time using (ICPE) spectroscopy

technique as shown below:

3.1. Results and Discussion for Major

and Trace metals:

This part was discussed the results for
major and trace metals that can be
found at all three samples of drinking
water which were collected from three
different locations at Seiyun city in
Hadhramout  Governorate, Yemen
before and after sunlight and storage
period as displayed below:

Table (1): The existing major and trace
metals before and after temperature and

storage time for sample No.1:

of (8500, 250, 4.8, 130, and 84 (ug/L))
respectively.  Similarly, the trace
minerals such as (B, Cu, Si, Zn, Li, and
Se) were detected in various amounts of
(3.1, 19, 87, 4.2, 0. 06, and 0.00 (ug/L))
successively, and these results may be
related to the samples locations and the
geological structure and [27]. Also, the
geological structures play an important
role in groundwater flow and quality
that may be related to many problems
like dykes, lineaments, and fractures act
as both carries as well as barriers for
groundwater flow [28].

After temperature and storage
time, the values of many atoms like (S,
Na, K, Si, Zn, Cu, and Li) were
decreased to (7300, 75,4.7, 68,3.5,1.3,

Metal Type of Concentrations before Concentrations after Background

temperature temperature values

and 0.04 (ug/L)) consecutively. Also,

metal

storage time (ug/L) and storage time (ug/L)

the amount of (Ca) was increased to

S Major metal 8500 7300 Allowed limits

(320 ug/L) during these chemical

B Trace metal 3.1 31 Allowed limits

@  Muornal 0 20 Allowed limis transformations.  Additionally,  the
Cu Trace metal 19 13 Allowed limits

K Majormetl 18 47 Allowed lmits concentrations of some metals such as
Mg Major metal 130 130 Allowed limits . .
Na Major metal 84 75 Allowed limits (Mg and B) dld nOt Change after thls
Si Tooceuetd §7 6 Allowed limits experiment. On the other hand, only one
Zn Trace metal 42 35 Allowed limits B B

Li Trace metal 0.06 0.04 Allowed limits new atom WhICh Ca”ed (SEIEnlum) was

Se Trace metal 0.00 22 Allowed limits

discovered with amount at (22 ug/L),

Before temperature and storage time,
the presented results in table (1) for
sample No.l1 indicated that the major
metals like (S, Ca, K, Mg, and Na) were

appeared with different concentrations

due to the interaction between to water
molecules and plastic container that was
manufactured  from polyethylene
material , and the migration of atoms

from plastic to water during this
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chemical process [29] . In fact, the
polythene plastic used in packaging the
water is usually susceptible to
degradation under high temperature or
direct sunlight condition. As such,
ultraviolet rays from sunlight could
have the potential to speed wup
degradation reactions that affects the
photosensitive polyethylene material
used for packaging of the water. More
so, during the degradation process,
potential toxic metals, micro plastics
and bacteriological activities are bound
to affect the water quality. These
potential toxic metals are highly
persistent, and can bio accumulate in
the tissues of biological organisms,
resulting in severe health issues in the
process over time [30].

Table (2): The existing major and trace
metals before and after temperature and

storage time for sample No.2:

Metal

Concentrations after Background
temperature values

Type of Concentrations before

femperature
metal P

storage time (ug/L) and storage time (ug/L)

Major metal 7900 7000 Allowed limits

Trace metal 30 3.06 Allowed limits

Major metal 170 212 Allowed limits

Cu

Trace metal 16 11 Allowed limits

Major metal 40 39 Allowed limits

Mg

Major metal 120 120 Allowed limits

Na

Major metal 79 70 Allowed limits

Si

Trace metal 80 59 Allowed limits

In

Trace metal 37 3.0 Allowed limits

Li

Trace metal 0.038 0.037 Allowed limits

Se

Trace metal 0.00 20 Allowed limits

Before temperature and storage time,
the obtained results in table (3) for
sample No.3 proved that major metals
like (S, Ca, K, Mg, and Na) were
appeared with different concentrations
of (7900, 170, 4.0, 120, and 79 (ug/L))
respectively.  Similarly, the trace
minerals such as (B, Cu, Si, Zn, Li, and
Se) were detected in varying amounts of
(3.0, 16, 80, 3.7, 0. 038, and 0.00
(ug/L)) successively, and these results
may be associated with reasons and
details for major and trace metals for
sample No.1 and No.2 which were
mentioned above before heating and
storage duration.

After temperature and storage time, the
values of major atoms like (S, Cu, K,
Na, Si, Zn. and Li) were decreased to
(7000, 11, 3.9, 70, 59, 3.0, and 0.039
(ug/L)) consecutively. Additionally, the
concentrations of trace elements such as
(B and Mg) were increased to (3.06 and
212 (ug/L)) successively, the amount of
(mg) did not after this
hand,

Selenium atoms were discovered as new

change
experiment. On the other
atoms after heating and storage duration
with amount at (20 ug/L), due to the
interaction between to water molecules
containers  that

and plastic were

manufactured from polyethylene
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material, and the migration of atoms
during this chemical process based on
causes and details for sample No.1 and
No.2 that were mentioned above after
temperature and storage period.

It is noteworthy that all minerals
concentrations for all three samples,
both before and after heating and
storage time, were found to be within
globally allowed limits as shown at the
details in table (4) as displayed below:
Table (4): Allowed limits for major and

trace metals:

Table (5): The existing heavy and
radiant metals Dbefore and after
temperature and storage time for sample
No.1:

Metal  Typeof  Concentrations before ~ Concentrations after  background — values

metal temperature temperature
storage time (ug/L) storage time (ug/L)
cd Toxic 18 15 Allowed limits
St Radiant 6.4 9.0 Allowed limits
Tl Toxic 40 36 Above allowed limits
Ba Toxic 031 0.39 Allowed limits
Sc Toxic 0.46 0.51 Allowed limits
Ce Toxic 0.00 6.0 Allowed limits
Ho Toxic 0.00 1.6 Allowed limits
Yb Toxic 0.00 0.09 Allowed limits

Metal Allowed limits (ug/L) Reference’s Number
S 250000 B1]
B 21000 31]
Ca >8000 [32]
Cu =200 [33]
K =10000 [34]

Mg >50000 [34]
Na =100000 [35]
Si =10000 [35]
Zn >200 135]
Li 2200 136]
Se 250 136]

3.2. Results and Discussion for Heavy
and Radioactive metals:

This part was explained the results for
heavy and radioactive metals that can be
found at all three samples of drinking
water which were collected from three
different locations at Seiyun city in
Hadhramout  Governorate,  Yemen
before and after sunlight and storage

period as displayed below:

The results obtained in table (5) before
heating and storage duration for sample
No.1 confirmed that the heavy metals
like (Cd, TI, Ba, and Sc) were found in
various contents of (1.8, 40, 0. 31, and
0. 46 (ug/L)) respectively, while only
one radioactive element which called
(Sr) was presented in a level of (6.4
ug/L), and these results may be
associated with vital activities locations
that may be closed to the selected
samples locations, for example, various
factories, farms, especially phosphate
fertilizers, oil companies, and waste
sites that permeates by soil pores to
drinking water sources [37].

After heating and storage period, there
are new heavy minerals like (Ce, Ho,
and Yb) were detected in various
concentrations of (6.0, 1.6, and 0. 09

ug/L) consecutively. Also, the values of
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some heavy metals like (Cd, Tl, Ba, and
Sc) were changed to (1.5, 36, 0. 39, and
0.51 ug/L) The

concentration of radioactive metal (Sr)

successively.

was increased to (9.0 ug/L). These
results may be related to the interaction
between water and plastic placed under
sunlight and storage duration, and the
migration of atoms during this chemical
process and the migration based on
causes and details that were mentioned
above [38]. These results above for this
sample were attributed to the interaction
through storage time between water and
plastic that were manufactured from
polyethylene  material, and the
migration of atoms during this chemical
process [39].

Table (6): The existing heavy and
radiant metals before and after
temperature and storage time for sample

No.2:

Metal

Typeof  Concentrations before  Concentrations after  background  values
metal temperature temperature

storage time (ug/L) storage time (ug/L)

cd

Toxic 1.7 14 Allowed limits

St

Radiant 62 88 Allowed limits

Toxic 39 M Above allowed lmits

Ba

Toxic 030 038 Allowed lmits

Sc

Toxic 0.42 0.50 Allowed lmits

Ce

Toxic 0.00 58 Allowed limits

Ho

Toxic 0.00 14 Allowed lmits

Yb

i
i
i
i
i
i
i
i

Toxic 0.00 0.07 Allowed limits

The results obtained in table (6) before
temperature and storage time for sample
No.2 proved that the heavy metals like
(Cd, TI, Ba, and Sc) were found in
various contents of (1.7, 39, 0. 30, and
0. 42 ug/L) respectively, while the
radioactive elements (Sr) was presented
in a level of (6.2 ug/L), and these results
may be associated with to the reasons
and details for heavy and radioactive
metals for sample No.1 which were
mentioned above before hating and
storage period.

After heating and storage time, there are
new heavy minerals like (Ce, Ho, and
Yb)  were
concentrations of (5.8, 1.4, and 0. 07

detected in  varying
ug/L) consecutively. Also, the values of
heavy metals such as (Cd, Tl, Ba, and
Sc) which were mentioned above
changed to (1.5, 36, 0. 39, and 0.51
ug/L)

interaction between water and plastic,

successively, due to the

and storage time. The concentration of
radioactive metal (Sr) increased to (8.8
ug/L). These results may be related to
the interaction between to water
molecules and plastic containers that
were manufactured from polyethylene
material, and the migration of atoms
during this chemical process based on

causes and details for sample No.1 that
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were mentioned above after temperature
and storage period.

Table (7): The existing heavy and
radiant metals before and after
temperature and storage time for sample
No.3:

Metal Typeof Concentrations before — Concentrations after  background — values

metal temperature temperature

storage time (ug/L) storage time (ug/L)

Cd Toxic L6 13 Allowed limits
St Radiant 6.1 87 Allowed limits
Tl Toxic 37 3 Above allowed limits
Ba Toxic 029 037 Allowed limits
Se Toxic 0.41 0.49 Allowed limits
Ce Toxic 0.00 57 Allowed limits
Ho Toxic 0.00 13 Allowed limits
Yb Toxic 0.00 0.06 Allowed limits

The results obtained in table (7) before
heat and storage period for sample No.3
showed that the heavy metals like (Cd,
Tl, Ba, and Sc) were found in various
contents of (1.6, 37, 0. 29, and 0. 41
ug/L) respectively, while the radioactive
elements (Sr) was presented in a level
of (6.1 ug/L), and these results may be
associated with to the reasons and
details for heavy and radioactive metals
for sample No.1 and sample No.2 which
were mentioned above before hating
and storage period.

After heating and storage duration,
there are new heavy minerals like (Ce,
Ho, and YDb) detected in varying
concentrations of (5.7, 1.3, and 0. 06
ug/L) consecutively. Also, the values of
heavy metals such a (Cd, Tl, Ba, and

Sc) which mentioned above changed to
(23 , 32, 0. 37, and 0.49 wug/L)
successively ,due to the interaction
between water and plastic, and storage
time [37]. The concentration of
radioactive metal (Sr) increased to (8.7
ug/L). These results may be related to
the interaction between to water
molecules and plastic containers that
were manufactured from polyethylene
material, and the migration of atoms
during this chemical process based on
causes and details for sample No.1 and
sample No.2 that were mentioned above
after temperature and storage period.
The results of the heavy and radioactive
elements for all three samples, before
and after heating and storage time were
found within the globally allowed limits
expect for (TI) as shown at the details in
table (8) below:

Table (8): Allowed limits for heavy and

radioactive metals:

Metal Allowed limits (ug/L) Reference’s Number
Cd 25 [40]
St =200 [40]
Tl 210 [41]
Ba =700 [41]
Se 230 [41]
Ce 210 [42]
Ho 28 [42]
Yb 222 [42]
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5. Conclusion:

During an experimental study in Seiyun
City in Hadhramout Governorate,
Yemen, it was discovered that the
physicochemical properties of plastic
containers water were affected. The
concentrations of major, trace, heavy,
and radiant metals in the selected
samples were found to have fluctuated,
with some elements increasing or
decreasing and others appearing or
disappearing after heating for (60) days
and stored for (40) days. This indicates
that there is an interaction between
water molecules and the polyethylene
material used in the manufactured of the
bottles. The heating and duration of
storage was based on a literature
review, and it was concluded that the
validity period of the bottles was not
affected.

6. Abbreviations:

Ba: Barium.

B: Boron.

Ca: Calcium.

Cd: Cadmium.

Ce: Cerium.

Cu: Copper.

Ho: Holmium.

ICPE: Inductively Coupled Plasma
Emission Spectroscopy Technique.

Li: Lithium.

Mg: Magnesium.

Na: Sodium.

PE: Polyethylene.

K: Potassium.

S: Sulfur.

Sc: Scandium

Se: Selenium

Si: Silicon.

Sr: Strontium.

TI: Thallium.

WHO: World Health Organization

Yb: Ytterbium.

Zn: Zinc.
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Abstract:

Background: Diabetic foot ulcers (DFUs) are one the major causes of morbidity and
disability in diabetic patients. It is the consequence of multiple factors including
peripheral neuropathy, and decreased blood supply. The management of (DFUs)
remains a major therapeutic challenge to treating physicians, surgeons, and other
healthcare professionals. topical potassium permanganate and povidone-iodine
significantly accelerate the healing process, and the warm baths improve blood
circulation of the foot, these case series aim to study the benefits of the combination of
these three modalities. Methods: This is a case series study of 7 patients who have
infected diabetic ulcers Grade 3 or more Wagner’s classification, with foul smell, and
minimal granulation tissue. Treated by Potassium permanganate warm bath for 10- 15
minutes followed by povidone-iodine wet dressing. Results: 2 females and 5 males The
Mean age was 62 all the cases improved, and the foul smell disappeared on the second
day of the procedure. The patient and the family are happy with the results, and the
ulcers were cured in 2-4 months. Conclusion: Potassium permanganate warm bath and
10% povidone dressing were effective in DFU (Wagner grade three or more) saving the

foot from amputation.

Keywords: Diabetic foot ulcers, Diabetic septic foot, potassium permanganate,

povidone-iodine, warm bath

*Department of Surgery, College of medicne and health sciences, Seiyun University, Hadhramout, Yemen.
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Introduction:

Diabetic foot ulcers (DFUs) are one of
the major causes of morbidity and
disability in diabetic patients. They are
often the common cause of amputations
when they are associated with ischemia
or neuropathy. 6.9% of patients are
affected by diabetics during their
lifetime [1]. Ulcerations are the most
common cause of amputations. These
ulcers were also loaded with resistant
bacterial strains that hinder the healing,
moreover, there were drug side effects
and organ toxicity [2]. Peripheral
sensory neuropathy is one of the major
reasons for ulcer formation. The
decrease in sensation allows trauma to
go unnoticed. Ulcers develop in areas
with increased pressure, commonly the
heel or toes. Sensory loss, motor
deficits, and muscle weakness may
result from injury or nerve damage. The
neuropathy causes a decrease in the
sensation of pain and temperature in the
foot. This combination of motor and
sensory loss causes a change in the foot
mechanics, causing pressure ulcers.
This increases the risk of ulcer
formation. [3, 4] The other major factor
in foot ulcer development is peripheral
arterial disease caused by plaque build-
up in the arteries, which eventually

decreases blood flow to the small
vessels in the feet. There is a decrease
in blood flow, and wounds cannot heal
due to the lack of oxygen, nutrients, and
white blood cells provided by blood.
With the combination of peripheral
neuropathy, change in foot mechanics
which increases the possibility of
trauma, and lack of blood flow to the
lower limb, diabetic patients are
vulnerable to ulcers of the foot with
delayed healing of these wounds in the
usual periods [5, 6]. The management of
DFUs remains a major therapeutic
challenge to treating physicians,

surgeons, and other healthcare
professionals. There is an urgent need
for new strategies with clinically
effective medicines to treat DFU to
reduce the burden of care efficiently and

cost-effectively.

Delgado-Enciso et al tried topical
potassium permanganate (PP) and the
result was promising it was well
tolerated and significantly accelerated
the healing process [7]. Topical PP was
used in leg ulcers and it was found to
reduce ulcer size [8]. Insufficient blood
supply often occurs in the lower
extremities in people with
microcirculation disorder, especially in

people with diabetes, and a warm bath
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via warm water immersion causes
vasodilatation in the microcirculation

and improves foot blood supply [9, 10].

Povidone iodine has been used and
tested in wound healing for many
decades. The microbicidal activity of
Povidone iodine involves the inhibition
of vital bacterial cellular mechanisms
and structures. Povidone iodine Kills a
variety of bacterial strains that cause
nosocomial

infections, including

methicillin-resistant Staphylococcus
aureus (MRSA) and other antibiotic-
resistant strains within 20-30 s of
exposure, and it has anti-inflammatory
properties, but it is less effective if
0o0zing or exudate is predominant it is
more effective with compression
dressing [11, 12]. In this case series
study, we tried to get the benefit of the
local heat via PP warm bath which
washes the exudates and improves the

effect of povidone-iodine.
Methods and subjects:

This is a case series study of 7 patients
with infected diabetic ulcers Grade 3 or
more according to

classification [13] Table 1, with foul

Wagner’s

smell, and minimal granulation tissue, 2
females and 5 males. The Mean age was
62 All of them were diabetic type 2.

Wound care technique

1- Potassium permanganate (pp) warm
bath for 10-15 min.

pp solution was prepared from 2 grams
of pp crystals dissolved in one bottle of
mineral water which gave us a
concentrated solution with a dark purple
color, this solution is used for several
warm bathes by taking about 50 ml of it
poured into a basin containing warm
water fig 1, this pp warm bath at a
concentration one part per 5000-10000
and temperature 40-45 c tested by the
caregiver was used for emersion and
wash of the DFU for 7 — 10 minutes
with a little squeeze of the foot to wash

the exudates.

2- Povidone iodine wet dressing:

After the PP warm bath, the ulcer was
cleaned with dry gauze and then warped
with a 10% povidone-iodine-soaked
gauze kept over the ulcer and covered
with dry gauze and crepe bandage. The
warm bath and dressing were repeated
twice daily at the beginning until clean
granulation tissue was seen then once

daily.

Training of the caregiver to do the
warm PP bath at home was done during

the patient's stay in the hospital. and
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after discharge an outpatient clinic
visits, weekly, every ten days, or when
convenient or necessary until the wound

is closed.
Results

All patients have good healing ulcers
within 2 months for the big ulcers it
takes up to 4 months the foul smell
disappears the next day of the
procedure. Patients and families were

satisfied with the results.

Case 1. a 67-years-old male diabetic
psychotic with a severely infected foot
with a foul smell, amputation was
decided for him by the surgeon but the
family refused we tried the pp warm
bath IV

multivitamins, calcium, and iron tablets

antibiotics,  supportive
[14, 15] at the hospital for one week

with good improvement Fig 2.

Case 2: A 68-years-old male came with
gangrene in the big toe and medial side
of the foot, amputation was decided by
the surgeons also but they refused, PP
was applied 2 times before debridement
to remove the dead tissue, then PP
warm bath twice per day for 5 days at
the hospital with good improvement fig.

3. The patient was discharged to

continue wound care at home after

training his son.

Case 3: A 62-year-old female came with
an infected big toe and multiple sinuses,
the procedures were explained to her
son in the outpatient clinic and a weekly
visit was arranged, she improved within

two months Fig. 4.

The other four cases have smaller
infected foot ulcers treated at the
outpatient clinic with a demonstration
of the wound care technique all of them

were cured in 2-4 months.

Discussion: In this case series the foul
smell disappeared from the second day
of the treatment, the patient (this is
probably due to the antiseptic effect of
the pp bath and povidone-iodine wet
dressing), and family were satisfied and
continued the treatment at home with
enthusiasm and came for follow-up, we
found this method was effective, safe
and efficient in stopping ulcer
deterioration, debriding it, washing and
reducing the exudate and microbial
load, and promotes healthy granulation.
there are several studies comparing
povidone-iodine with other methods of
dressing, like saline, honey,

superoxide, and others [16-20], and
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reported different  degrees  of
effectiveness.

Delgado-Enciso, et al used PP 5%
concentration and found it effective in
cases of intolerance [7]. In our study we
used a concentration of one part per
5000-10000, the concentration usually
used for dermatological wounds and
cellulitis [22 «21] with the addition of a
warm bath which is effective in washing
the exudate, acts as antiseptic and
improves blood flow to the already
compromised diabetic foot vascularity,
this effect was found by killer et al, Ren
et al and Romero et al [23 <10 <9]. The
combination of these three methods
(local heat by foot emersion in a warm
pp bath, PP wash of the diabetic ulcer,
and wet povidone iodine dressing) was
effective, and we found no study

combined these three methods.

Conclusion: The use of PP warm bath
and 10% povidone-iodine dressing was
effective in DFU (Wagner grade three
or more) saving the foot from

amputation.

Limitations: This is a case series study
with a low level of evidence, a
randomized control trial is needed to
strengthen the evidence we found

Fig 1: Potassium permanganate warm bath
preparation

_ |
Fig 2: case 1
- Case 1---67 years old male

Day1 Day 3 Day 6 Day 8 Day 10 Months 6

Fig 3: Case 2

- Case 2 --- 68 years old male

2 B 1t ]
Day1 Week 2 Month 1 Month 2

Fig 4: case 3

— Case 3 --- 62 years old female ——

Day Day 5

week 2 month 2
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Table 1:

Wagner's classification of diabetic
foot ulcers

Wagner’s Classification

Grade 0 Skin intact but bony deformities lead to "footat risk"
Grade 1 Superficial ulcer

Grade 2 Deeper, full-thickness extension

Grade 3 Deep abscess formation or osteomyelitis

Grade 4 Partial Gangrene of forefoot

Grade 5 Extensive Gangrene
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