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Preface
Dr. Samer Al Hamidi
Conference Chair

Despite the inter-disciplinary nature of the
transformation challenge relating to health
and environment, the design and delivery of
policies and strategies have traditionally
focused on sectoral activities and actors.
This has led to the creation of a distinct
body of knowledge, with its own established
framework and tools of analysis which are
often at odds with the calls for
transformation. While considerable progress
has been made to integrate health issues into
the dynamics of environment, the need for
different scholars and practitioners to
communicate with each other has not been
adequately highlighted in contemporary
literature. Fortunately, the papers presented
at the 5th
Health and Environment
Conference in the Middle East organized by
Hamdan Bin Mohammed Smart University
appear to be interdisciplinary and have
addressed a wide array of issues from
different perspectives
with remarkable
clarity.

We quite often hear passionate rhetoric on
the need for transformation to improve
healthcare and environment. But there is
little agreement in practice about why
strategies remain separate or how, and to
what extent, this separation can be
addressed. It is obviously difficult to design
common strategies for different issue seen
from different academic lenses.What is
feasible, however, is at least to place the
issues in a wider context in order to
understand why the forces of transformation
have not yet succeeded in the areas of
healthcare and environment and what can be
done to develop a framework for
transformation.
The papers included in this book of
proceedings have come through a rigorous
review process. They contain fresh ideas
and evidence so useful for undertaking
policy-oriented research.
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Significance of Collaborative Innovation for Medical Decision
Making in a Virtual Community: A Review of Literature
Anjum Razzaque
New York Institute of Technology,
1700-701 W. Georgia Street, Vancouver, BC V7Y 1KB, Canada
Magdalena Karolak
Zayed University, United Arab Emirates

Abstract
Purpose - On the one hand, some
healthcare (HC) initiatives in the past, such
as electronic health record, were presented
as promising but for reasons of adaptability
and interoperability have been proven a
failure. On the other hand, current HC
initiatives (such as social networking) can
improve patients’ service quality through
innovation in decision making (DM) in a
Virtual Community (VC). It is not surprising
that researchers stressed the need to
investigate innovation in a VC given the
prospects of social capital (SC) to foster
innovation through interaction. As a result,
HC professionals innovate to improve their
DM quality. As described by SC Theory, in
a VC, DM occurs in the SC of relations
(SCT). This paper justifies the importance of
assessing the effectiveness of: (1)
physicians' SC on innovation, (2)
physicians' SC on their medical DM and (3)
innovation on medical DM.
Problem statement - Research reported
high rates of diagnostic errors caused by
poor clinical DM. Hence, DM quality needs
improving. VC is described through the
network of resources established via
network of relations, i.e. SC, yet researchers
have not yet examined the relationship
between SCT and DM. Also, considering
that innovation facilitates DM in a VC,
more research should assess the
relationship between innovation and DM.
Significance and relevance - This paper
offers the first literature review justifying
the need to assess the relationship between

SCT, innovation and DM quality in a VC
environment.
Design/Methodology/approach
–
The
researchers pinpointed various research
gaps in integrating SCT, innovation and
medical DM quality. The researchers
reviewed literature from mostly journal
articles, which were mined from Emerald,
Elsevier, Sage Journals, Oxford Journals,
INDERSCIENCE publishers, EBSCOhost,
IEEE Xplore, BMJ, Informing Science
Institute, etc.
Results, conclusion and implications –By
integrating SCT, innovation and medical
DM, the researchers were able to propose a
conceptual framework to express innovation
(mediating
variable)
between
SCT
(independent variable) and DM (dependant
variable); viable for future empirical
assessment with various implication also
proposed in the paper.
Keywords – Social Capital Theory; Virtual
Community; Innovation; Decision Making
Paper Type - Literature Review

Introduction:
Social
Capital,
Innovation and Decision Making
Healthcare (HC) is facing times of change.
HC must keep up with constantly changing
relationships
between
HC
systems,
information and information technology
(IT) and reduce costs while maintaining
quality (Länsisalmi, Kivimäki, Aalto, &
Ruoranen, 2006). Such goals arise during an
era when HC suffers in quality
(Bodenheimer & Fernandez, 2005) due to a
2

high rate of medical diagnostic errors
caused by poor medical Decision making
(DM) (Kozer, Macpherson & Shi, 2002).
DM is an area in the HC sector that suffers
in quality (Lin & Chang, 2008) due to high
patient mortality rate (Kozer et al., 2002).
Previous strategies, like electronic health
record (EHR) promised reduction in
medical errors, but have failed (Jalal-Karim
& Balachandran, 2008). Apart from the
EHR initiative, HC sector shifted to the
Web 2.0 social networks (Landro, 2006),
i.e. virtual communities (VCs) as a newer
and more effective tool within a
collaborative environment (Wright & Sittig,
2008). In HC, the term network is a set of
people tied to participate within a
community. This term pertains to
collaboration,
partnership
and
people/group/organizational
relations
(Cunningham et al., 2011). Cunningham‘s
study (2011) contributed five dimensions
for improving HC quality: safety,
effectiveness,
efficiency,
patient
centeredness and equability and concluded
that there is no guarantee that such a
community of networks will improve
quality of patient care; hence the question
requires further research. The authors of this
paper are in support of this recommendation
that future research should better understand
the effectiveness of networks in the HC
sector from other dimension like HC
innovation and medical DM.
In an era of HC social networks, Jha (2011)
reported that there is a demand for
innovations like EHR. However EHR is an
expensive encounter. Other examples of HC
innovation are surgery procedures or a drug
theory, etc. (Dixon-Woods et al., 2011).
From the lens of any other sector, besides
HC, a firm relies on external collaboration
to enhance their innovation and attain a
competitive advantage to beat its global
competition.
Innovation
is
socially
interactive given that various stakeholders
are involved in shared learning through
resource sharing and knowledge transfer
(Pérez-Luño et al., 2011). Innovation relies
heavily
on
shared
knowledge
of

interdisciplinary groups (Gallego, 2010)
where knowledge sharing occurs within the
networks of relations. SC within such
networks accommodates innovation through
its network of resources (Petrou &
Daskalopoulou, 2013). Here, networks aid
new
knowledge
creation
between
participants to determine organizational
innovation. At this stage, the social
networks of relations create SC, thus
articulate value to facilitate resources and
knowledge sharing, to improve DM quality
through reduced uncertainty and risks and
an encouraging environment of producing
innovation (Petrou & Daskalopoulou, 2013).
This is how social capital (SC) supports
innovation and, in turn, innovation supports
DM, as well as, SC aids DM (as depicted in
Figure 1). The conceptual framework in
Figure 1 relates physicians‘ SC, their
innovation and their medical DM. In section
2, the authors define SC theory (SCT),
innovation and medical DM quality. In
section 3, the authors critique published
literature to propose thee relationships:
relationship between (1) SCT and
innovation, (2) innovation and DM quality
and (3) SCT and DM quality.
Figure 1: Framework-mediating role of
innovation between physicians’ SC and medical
Physicians‘
Innovation

Physicians‘ Social
Capital

Physicians‘ Decision
Making Quality

Literature Review
In order for the authors to describe SC, the
concept of a community of practice (CoP)
needs to be clarified since SC occurs in a
CoP (Chang & Chuang, 2011) and an online
CoP is referred as a VC/VC of practice
(VCoP) (Dubé et al., 2006). With the rise of
e-Health, an electronic peer-to-peer
community came about for people with
common interests who share experience, ask
3

questions and emotionally support one
another. There are thousands of HC VCs
online today. In real life, such networks
existed before Internet came about, in work
sites, private networks or bulletin boards,
etc. On the World Wide Web, a virtual
community is an electronic self-support
group such as new groups (email messages
exchanging), discussion forums or chat
rooms - transforming healthcare to e-Health.
A virtual community is formed on an
electronic media platform on the Internet
(computer based communication network)
(Eysenbach et al., 2004). VCs are Internetbased social bodies where a group of
participants passionately discuss for a long
enough time to develop personal
relationship on the World Wide Web. CoP
is also a group of participants sharing
common concerns, problems and a topic,
attaining deeper knowledge and expertise
through constant interactions (Robertson,
2011). With a VC, collaborative activities
(considering that HC professionals work in
collaborative procedural based project
involved in patient care) are a fundamental
HC activity in telemedicine that can
positively impact HC quality and access to
HC can be achieved at lower costs. In this
context, collaboration is a joint venture
between two or more participants, on an
outcome that would be less possible if
conducted alone. Collaboration improves
DM (Paul, 2006).

Defining Social Capital Theory,
Innovation and Medical Decision
Making
Social Capital
Within VCs, SC is summed up resources in
and available from relationships within a
network (Pérez-Luño et al., 2011), i.e. SC is
created through the intellectual capital
within the inter-organizational relations,
where SC is the resources attained through
time through relations within a network
(personal or organizational networks)
(Gallego, 2010). SC also refers to internal
firm as well as inter-firm relationships e.g.

focused networks between customers and
suppliers (Petrou & Daskalopoulou, 2013).
SC is attained through the promotion of
shared information for acquiring resources.
SC is a mined, collected and allocated set of
existing or potential resources provided
through a network of relationships, e.g.
information is shared to stimulate
participants‘ innovative behavior (Wu &
Hsu,
2012);
which
affect
both
organizational
and
individual
level
(Gallego, 2010). In addition, there is a need
to incorporate other topics like knowledge
types. SC is important in this scenario
especially when tacit knowledge is in
concern. Such knowledge type holds
personal quality that defines it to be difficult
to communicate between knowledge seekers
and the ones who share knowledge (PérezLuño et al., 2011). From an organizational
perspective, SC is embedded resources
within an organizational network. From an
internal perspective of an organization, SC
facilitates intellectual capital internal to an
organization. When looking at an
organization externally, SC helps improve
supplier relationships, etc. (Wu & Hsu,
2012). SC affects intellectual capital.
SC is quantified through its multiple
dimensions (Gallego, 2010).SC has three
dimensions: structural, relational and
cognitive. These dimensions are highly
dependent on one another. The structural
dimension describes the links between
participants, i.e. whom and how to contact
(Wu & Hsu, 2012). The structural
dimension reflect network ties (Gallego,
2010), i.e. participants‘ connections patterns
that define reaching who and how (PérezLuño et al., 2011). SCT‘s relational
dimension reflects the internal relations (Wu
& Hsu, 2012), i.e. the characteristics of
relations (Gallego, 2010) that anchor an
organization‘s position within a network so
that the organization has all its channels
catered towards excellence for accessing
resources between varying business units.
This increases the level of exchange. High
level of exchange supports an organizational
innovation behavior (Wu & Hsu, 2012). The
4

relational dimension refers to the personal
relationships built on a history of
interactions – trust, respect, etc. This
relational dimension better explains
innovation, than the other SC dimension,
since the network structure and count of
partners are not the only reasons why new
innovation is generated. Trust, commitment
levels, etc., are other reasons for generating
innovation (Pérez-Luño et al., 2011). SCT‘s
cognitive dimension responds to the
conducts of language and vision for
resource sharing (Gallego, 2010). This
dimension provides common language and a
shared point of view in a network of
relations, which aids to reduce barriers in
communication and form a knowledge and
resource sharing environment (Wu & Hsu,
2012).
Innovation
Innovation is the introduction and
application of an organizational/group
process, product or idea beneficial to a
group, person or an organization. Innovation
is a novelty, a component for application
and a benefit. For example in the HC sector,
innovation means the production of a new
service or technology to improve patient
health
and
improve
organizational
efficiency (Länsisalmi, Kivimäki, Aalto, &
Ruoranen, 2006). In other words; innovation
is a process reflecting results of ideas
transformed into opportunities coordinated
by
knowledge.
Innovation
process
informally involves multiple participants in
an informal processing of ideas. Innovation
is a combination of creativity (an individual
human capability to generate something
new to propose a new product or service),
implementation (executed procedural steps
to demonstrate the production of
innovation) and entrepreneurship (the
knowledge, skills and capabilities essential
to execute a process). Similarly, as agreed
and defined by Janssen and Moors (2013),
innovation is an outcome obtained through
the development and application of current
knowledge and technology, however,
applied, in a new form of knowledge and

technology. There is a lack of research
assessing the effect of inter-organizational
relationships on innovation (Pérez-Luño et
al., 2011).
Innovation is achieved only when the set of
perceived ideas or practices make an
organization benefit. One challenge that
innovation faces is regulation of knowledge,
ideas and information. Proper organization
of knowledge, or information, or ideas can
harness innovation (Gallego, 2010). Hence,
as per the authors‘ opinion, the relationship
between knowledge sharing and innovation
is also essential for future empirical
assessment, even though this subject is
indirectly related to the subject of this paper.
Innovation occurs once a problem presents
requiring a solution. Innovation can be
characterized through 5 factors: ideas,
people, transactions, context and outcomes.
Old ideas applied in newer contexts help
generate new ideas. Synergy among people
drives the organizational practices. People
relate
through
interaction
based
relationships between units, departments,
groups and between organizations. Context
is external events influencing the
development of an innovation. Outcomes
are peoples' judgment of successes or
failures of the end result of an innovation
(Gallego, 2010). Omicron and Einspruch
(2010) categorized innovation in 4 types:
product, process, market and organizational
innovation. Länsisalmi, Kivimäki, Aalto, &
Ruoranen (2006) stressed that future
research is still needed to narrow the gap
between scientific evidence and practice
during this time of changing medical care.
Hence, HC innovation is critical. Putzer
(2012) outlined innovation factors, which
were applied to assess the effectiveness of
innovation factors on physicians‘ DM.
Technology has been fostering incremental
innovations and radical innovations in
medicine since the past 50 years.
Technological innovations occur through
interactions between research, clinical
practices, HC professionals and clinicians.
Radical innovations are technological
breakthroughs through feedback loops that
5

lead to incremental innovations reflected in
improved efficiencies and lower HC costs.
It is important to take note that the study of
innovation in the service sector is recent
and, hence, limited. Innovation performance
in service sector is quite similar to
innovation in the manufacturing sector but
the drivers of innovation in these two
industries differ. E.g. the service sector
fosters innovation due to its communication
infrastructure while the manufacturing
sector relies more on its local competencies
(Petrou & Daskalopoulou, 2013).
Innovations are important since change
facilitates improvement even though
introduction of change introduces new
challenges. The systems of quality have
struggled catching up with innovation. For
instance: a new cardiovascular procedure
brings about a change in the doctors‘ patient
care practice, where the old procedure
versus the new procedure poses new
challenges when hospitals need HC setups.
By the time the quality assurance systems
catch up with the new procedure, this
procedure has been further improved.
Henceforth, instead of a HC system running
behind synchronizing itself with the new
innovation, such a system should study the
innovation when it occurs and link the new
innovation with its outcome (Dixon-Woods
et al., 2011).
Medical Decision Making
Clinical practices involve thinking and DM.
Diagnostic DM is critical yet seldomaddressed topic. Now that diagnostic errors
frequently occur and diagnoses are proven
uncertain, thinking and DM process have
become the main focus of research. Even
though clinical reasoning has been studied
since the past 60 years, this area is underresearched (Bose, 2003). Effective DM
should be based on accurate information
related to a decision where DM provides an
effective treatment. Decision theory has
existed since the 1960s, however, during the
1980s HC research, once again, began
focusing on clinical DM (Puschner et al.,
2010). Treatment DM is associated with

clinical DM and is analyzed by a number of
authors (Sifer-Rivière et al., 2010). Clinical
decision is guided by evidence, hence
clinical DM, is often referred as evidencebased DM (Maryland, 2003). DM, which is
of a participatory and collaborative type, is
very informative, hence effective when
making informed decisions and social
learning.DM is also the means for
motivation for committed problem solving
between participants in social networks.
Such a type of DM is increasingly getting
recognized in the HC sector, as well as, in
other sectors. Such social initiatives, with an
importance of norms of reciprocity facilitate
long term collaboration, which aids
innovation. To manage innovation in HC,
future
strategies
should
combine
collaborative based approaches with
regulatory techniques (Dixon-Woods et al.,
2011).

Relation between Social Capital,
Innovation and Decision Making
Relation between Social Capital and
Innovation
Service organizations require technology,
knowledge and networks to support
innovation. Innovation is a product of a
firm‘s knowledge base created by human
capital within networks (Petrou &
Daskalopoulou, 2013). HC innovation is an
important research topic since HC sector
introduces: (1) doctors to thousands of
medicines and (2) leading edge devices with
improved surgical strategies to improve HC
delivery. Yet, HC is still immature. HC in
the 21st century applies 19th century
practices, e.g. doctors still write orders by
hand and patients have been reported to pass
through multiple CT scans, etc. Problem is
that even though HC has innovative
systems;
these
systems
do
not
communication with one another (Jha,
2011). When it comes to relating SC and
innovation, recent management has worked
on relating inter-organizational relations and
innovation – but it remains still an underresearched area. There is a positive
6

relationship between SC and innovation
when participants share and transfer
knowledge (Gallego, 2010). When SCT and
innovations are assessed in relation to
performance, a network position has no
significance but the content of the relation
does. The structural dimension of the SCT
facilitates innovative behavior, since this
dimension facilitates participants to acquire
resources through the close relations and
supported knowledge (Wu & Hsu, 2012).
The high rate of trust (SCT‘s relational
dimension), which is facilitated through
network
interactions,
facilitates
organizational innovation (Wu & Hsu,
2012). Also, SCT‘s cognitive dimension‘s
shared vision, which is embedded in shared
goals and members‘ aspirations, makes
teams cooperate during benefitting resource
sharing also, improves organizational
innovative behaviors (Wu & Hsu, 2012).
Based on the argument in this section, the
authors suggest:
Proposition 1: Physician SC has a positive
and significant effect on their innovation
behavior
Relation
between
Decision Making

Innovation

and

Research did not pinpoint yet any effective
and supportive means for patients‘ informed
DM. A partial solution is information and
communication technology (ICT) related
health innovation where ICT requires an
infrastructure and the right experts to make
itself a success for patient-based medical
DM (Ng, Lee, Lee, & Abdullah, 2013).A
technology service oriented business,
especially one which involves ICT, can
survive if it encourages innovation.
Survival, in this case, is essential since such
companies experience hyper-competition in
their market place. Such firms need to
introduce quick and effective innovations to
remain competitive. Innovation is successful
when: (1) DM is reduced during moments
of uncertain,(2) an organization encourages
an information management environment
(through information sharing, gathering,
diffusing and processing) to form an

environment of intelligence gathering and
sharing (of technology and customers) that
harbors DM based on a well-informed
knowledge foundation and (3) an
organization is very market oriented (van
Riel, Lemmink, & Ouwersloot, 2004). This
is not surprising since recent research has
stressed the need to explore how
interpersonal relations intervene to improve
the communication process for producing
effective DM. Individuals make decision not
due to the influence of media but thanks to
face-to-face encounters with individuals
whose interactions influence DM. Here,
interpersonal relations are influenced
through personal relation or group-based
norms and relations, like in a CoP. If an
individual perceives that his/her group
approves a solution, then based on those
accepted standards, by him/her, he/she will
approval decision. In this case his/her
decision has been influenced by his/her
group members. Here, opinions-based DM
is based on an interaction of influence and
innovation. When exploring a CoP of
physicians, past researchers have noticed,
hence reported, that their opinions were not
taken by them under their consideration;
even though each participant is entitled to
his/her opinion. In this CoP, the physicians‘
scientific evidences were the factors of
consideration for a physician‘s DM (Menzel
& Katz, 1955). Also, from the perspective
of a business, competitor orientation and
senior management have a negative
association with organizational innovation.
The diffusion of information, as in
information sharing, deems an important
moderating variable for reducing market
uncertainty for management DM by
improving innovation. An appropriate
organizational structure aids innovation
where micro-management environment of a
firm that threatens innovation within a firm.
In return better DM will also improve
performance of innovation (van Riel,
Lemmink, & Ouwersloot, 2004). Based on
this section‘s argument, this paper‘s second
proposition is:
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Proposition 2: Physicians‘ innovation
behavior has a positive and significant effect
on the quality of medical DM
Relation between Social Capital and
Decision Making
When making a medical decision, one relies
not only on data, but also on prior domain
knowledge. The decision maker pre-selects
possible
diagnostic
explanations
or
therapeutic advice, adapting evidence-based
medicine approach or incorporating formal
decision analytic tools that improve doctors'
reasoning quality (Lin & Chang, 2008).
Here, participation is important in DM
(Robertson, 2011). Even patients are
involved in their medical DM using decision
aids (Ng, Lee, Lee, & Abdullah, 2013).
Knowledge sharing facilitates physicians‘
communication for medical DM since
clinicians communicates in directly during
collaborative DM when performing
complex patient care (Naik & Singh, 2010).
Knowledge sharing, in turn, supports
medical DM (Cook, 2010).Knowledge
sharing DM is never made in haste; hence it
becomes time consuming and well thought
out (Roberts, 2006).
A VC is a well adaptable KM tool where
trust is an assessed factor for attaining
others' opinion/input and a decision aid that
can facilitate medical DM considering that
not much research investigated trust factor
on decision aids (Cook, 2010). SC is a
prospective decision aid allowing DM to
facilitate
organizational
performance.
Decision makers create SC when utilizing
their social ties during the process of DM
(Jansen et al., 2011). Correct DM requires
efficient information processing. Here,
human information processors interconnect
through networks, norms and social trust to
assist management. There are participants
who co-operate in order to mutually benefit
within a SC of inter-personal and interorganizational interaction ties, between
(Magnier-Watanabe, Yoshida & Watanabe,
2010). The just cited literature clearly
described how decision aids facilitate
medical DM and since decision aids are
examples of SC, hence we can infer that SC

facilitates medical DM. Based on this
section‘s argument, this paper‘s third
proposition is:
Proposition 3: Physicians‘ SC has a
positive and significant effect on their
quality of their medical DM

Conclusion
Based on the critiqued literature review by
the researchers, it is not surprising why the
HC sector currently demand for cost
efficient initiatives, like the Web 2.0‘s
social network‘s VCoP. The aim in this
paper was to critique literature to propose a
conceptual framework, (as depicted in
Figure 1). This framework presents three
relationships based on the three propositions
made by the authors: (1) physicians‘ SC and
innovation – proposition 1, (2) innovation
and medical DM quality – proposition 2 and
(3) physicians‘ SC and their medical DM
quality – proposition 3.
It is the resources embedded within the SC
of physicians that aid improving an
innovative activity, as stresses the first
proposition. As a result, innovation
improves the physicians‘ medical DM
quality; as stressed in this second
proposition. In addition, SC being able to
facilitate innovation, which in turn is also
able to support DM quality, SC within the
physicians‘ CoP also supports DM quality.
It would be interesting for future researchers
to assess to what extent the significance of
SC on DM is affected by mediating and
moderating role of physicians‘ innovation.
Such a framework is viable for a
quantitative and qualitative empirical
assessment whose target population can be
physicians and HC professionals in the HC
sector. This paper‘s conceptual framework
is a research contribution since there is a
scarcity of research assessing the
relationships between: (1) SCT and
innovation, (2) innovation and DM quality
and (3) SCT and DM quality. In addition, to
the knowledge of the authors, this is the first
conceptual framework depicting the
mediating role of innovation between
physicians‘ SC and medical DM quality.
8
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Abstract
Background: Depression is a common
mental disorder, and it can significantly
affect people in their relationships, their
work, and the quality of life (WHO, 2006).
Campus life can be overwhelming, and it is
very common for college students to become
depressed (Arslan et al., 2009). Higher
education students do not only have to deal
with the stress of academia, they must also
contend with various life stresses.
University and college life has become more
stressful for many students and this stress
can cause symptoms to develop or worsen
(Bayram & Bilgel, 2008; Oliveira et al.,
2008). Having a mental illness is difficult,
not only for the person concerned, but also
for their family, friends and people they
work with.
Objectives: To study the epidemiology and
assess the prevalence of depressive
symptoms in undergraduate students in
Libya.
Subjects and methods: This cross-sectional
study was conducted during the period from
October 2009 till February 2010 including
1300 undergraduate students. Data were
collected using self-reported questionnaire
as an instrument, which measures the
subjective experience of depression.
Depressive symptoms were measured using
a modification of the Beck Depression
Inventory (M-BDI), which adapted from
Mikolajczyk et al (2006), and it was
originally developed in German (Schmitt et
al., 2003, and Schmitt & Maes, 2000).
Results: The prevalence of depressive
symptoms with scores ≥35 was above 51%
among female students, and for male

students the percentage was substantially
lower (32.6%). The percentage with scores
≥35 for the total sample was around 45%.
Conclusions: These results suggested that
undergraduate students are at increased
risk of developing depression symptoms
predisposed by some risk factors related to
campus life.
Recommendations: It is fundamental for
students with emotional disturbance and
academic dysfunctions to be recognized at
an early stage, and it is important for them
to have access to programmes that provide
mental health services.
Keywords:
Depressive
symptoms,
undergraduate students, prevalence

Introduction
―Depression is a common mental disorder
that presents with depressed mood, loss of
interest or pleasure, feelings of guilt or low
self-worth, disturbed sleep or appetite, low
energy, and poor concentration‖ (WHO,
2005). According to Gladen (2007)
―depression is a powerful feeling of
hopelessness, gloom, and sadness that
afflicts millions of people‖. Campus life can
be overwhelming, and it‘s very common for
college students to become depressed (Rab
et al., 2008 & Daniel et al., 2007). There are
various factors that could contribute
depression amongst students such as move
away from family home for the first time,
financial difficulties, the contrast between
school and university work, exams, poor
academic performance, and many other
reasons as well (Oxington, 2005., Ovuga et
al., 2006., Mikolajczk et al., 2007). The
onset of depression often happens when
11

someone is in their late teens and early
twenties, right during the college years
(Oliveira et al., 2008 & Margarita, 2013).
Factors in a typical college student‘s
lifestyle can help cause and contribute to
depression, including: an overwhelming
feeling of sadness, feeling of hopelessness,
lack of motivation, sleep disturbances,
feelings of guilt and feeling of anxiety
(Gladen, 2007). The purpose of this study is
to assess the prevalence and investigate
gender differences of depressive symptoms
among HEI students in Libya, and their
association with social factors such as
accommodation during the semester, social
support and monthly income.

Methods
Study Design and Recruitment
The students learnt about the study through
notices in the student administration centre,
the student union in universities and
colleges and in the health science faculty.
Also prior to survey administration, the
researcher met students at each participating
university/college during a class period,
usually at the end of a lecture, using a script
to describe the study and provide instruction
for completing the survey. The key points of
the script were to provide uniform
instruction for completing the study survey,
to encourage participants to answer all
questions completely and truthfully, and the
survey took approximately 20 minutes to
complete. Deans and heads of faculties of
the universities targeted by this study were
initially approached by letter.
There were several steps in the preparation
for the data collection. Firstly, a letter of
authority and introduction was obtained
from the Faculty of Medical Technology
which invited educational establishments to
participate in the research, this letter was
then distributed to ten universities and five
higher education institutes in Libya. Six
universities and three higher institutes
responded positively. The remaining
universities and higher institutes did not
give a reason why they decided not to

participate. Therefore, the researchers had to
deal only with the positive organisations. In
this study, once permission was granted, the
relevant lecturers for those dates chosen
were contacted for their permission to use
some of their lecture time to collect the data.
Data was collected from different cities in
Libya (Misurata, Sabah, Zawia, Sirte,
Benghzi, Albaida and Tripoli), and it was
derived from rural and industrial area with
small social differences. Respondents were
from different disciplines (engineering,
medicine, science and literate), and form 9
institutes, 6 universities (Tripoli, Garyounis,
Omar El-Muktar, Sabha, Sirte and Misurata)
and 3 colleges (Higher Medical Technology
Institute, Higher Industrial Technology
Institute and Higher Computer Technology
Institute). The study was conducted between
October and February 2009/2010.
Before the questionnaires were distributed, a
brief introduction to the study‘s purpose was
given, however the participants were not
told exactly what the questionnaires were
analysing as this may have affected their
responses, therefore threatening reliability.
The project was introduced as a study of
students‘ health, and students were assured
that the questionnaires did not represent a
―test‖ and that there were no correct or
incorrect answers. Emphasis was placed on
completing the questionnaire independently,
answering honestly and accurately and on
the confidentiality of their responses.
Questionnaires
were
administered
personally (on-site) rather than using email
or post to elicit a higher response and return
rate. Questionnaires were passed around the
lecture theatre. Issuing them in this manner
meant those who did not want to take part
may have felt more at ease as they could
have simply passed them on to the next
student without being noticed. The front of
the questionnaire was an informed consent
form which also explained their ethical
rights as participants. Questionnaires were
distributed to the students in the universities
and colleges with the help of staff who were
given precise instructions on how to carry
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this out. The study had a response rate of
74.6%.
The Questionnaire Design
The use of surveys among students has
increased (Cheung et al., 2007; Malinauska
et al., 2006; Stock et al., 2003), and
questionnaires have been widely used for
data collection. Anonymous questionnaires
produce higher response rates among
students, presumably because they find
them
impersonal
and
confidential
(Oppenheim, 1992). This study used a
questionnaire which was developed from
previously published tools [e.g., the Social
Support Questionnaire (Sarason et al.,
1983);
American
College
Health
Association Survey 2005; National Health
Interview Survey (USA) 2007; Students
Health Survey WHO-2005]. There were
several steps in the process of translating the
questionnaire into Arabic. First, using
previous research questionnaires, the
researcher modified it and then translated it
into Arabic. Second, a Libyan academic,
who specialises in English, translated it
back into English. Third, a comparison was
made between the two English versions to
check for inconsistencies. Finally, the final
version was distributed amongst some
students, in order to check for clarity and
comprehension of the translation.
Depressive symptoms were measured using
a modification of the Beck Depression
Inventory (M-BDI), which adapted from
Mikolajczyk et al (2006), and it was
originally developed in German (Schmitt et
al., 2003, and Schmitt & Maes, 2000). The
modification of the original BDI included
20 items, with a six point Likert scale
measuring its frequency in the past few days
(0 = never, 5 = almost always). The study
used a cut-off point of the M-BDI scores for
screening for clinically relevant depressive
symptoms at ≥ 35, which recommended in
the general population (Schmitt et al.,
2006). In this study, there was reduction in
the number of items, two items were
excluded. The item concerning the loss of
interest in sex was removed before the pilot

study based on the researcher‘s awareness
of the Libyan cultural and religious context.
After the pilot study we also decided to
remove the item ―I feel I am being
punished‖ as it became clear that the
students did not feel comfortable discussing
this within their religious beliefs and it
caused some misunderstanding. The
following questions refer to their depressive
symptoms. In every question participants
were asked to indicate how frequently they
had experienced the following emotions
during the past few days (1= I feel sad; 2= I
feel discouraged about the future; 3= I feel I
have failed; 4= It is hard for me to enjoy
things; 5= I feel guilty;
6= I am
disappointed in myself; 7= I am critical of
myself for my weaknesses or mistakes; 8= I
have thoughts of killing myself; 9= I cry; I
feel annoyed and irritated; 10= I put off
making decisions; 11= I have lost interest in
other people; 13= I am worried about my
appearance; 14= I have to force myself to do
anything; 15= I do not sleep well; 16= I am
tired and listless; 17= I have no appetite and
18= I am worried about my health). It is
coded on a six-point scale from: 1= not at
all to 6= very strongly.

Statistical Analysis
SPSS (version 16) was used for data
analysis. The study used a cut-off point of
the M-BDI scores for screening for
clinically relevant depressive symptoms at ≥
35, which recommended in the general
population (Schmitt et al., 2006). According
to Hatcher, (1995) ―Cronbach‘s alpha is an
index of reliability associated with the
variation accounted for by the true score of
the underlying construct. Construct is the
hypothetical variable that is being
measured‖. The Alpha coefficient ranges in
value from 0 to 1, the cut off value for being
acceptable is 0.70, a higher score more
reliable, and if the scale shows poor
reliability, then individual items within the
scale must be re-examined and modified or
completely changed as needed (Santos,
1999). In the present study, depressive
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symptoms scales (18 items) were tested for
reliability and the Cronbach's Alpha results
are (0.860).
Often in the social sciences researchers are
not just interested in looking at which
variables vary, or predicting an outcome.
Instead, they might want to look at the
effect of one variable on another by
systematically changing some aspect of that
variable (Field, 2005). Consequently, binary
logistic regression analysis was used to
study the relationships between depressive
symptoms as dependent variable and sociodemographic factors as independent
variables (gender, age, year of study,
subject, university/college location, social
support, satisfaction with social support,
quality of life, monthly income, finance
study, and living place during the semester).
The reason for choosing Binary Logistic
Regression analyses here was that the
dependent variable (depressive symptoms)
which needed testing with independent
variables were inside the range of 0-1 (Not
depressed & depressed). Odds ratios (OR)
and 95% confidence interval were
calculated based on logistic models using
the enter mode to adjust for other factors.

Ethical Considerations
As this study involved adults over the age of
18 years, clearance from the relevant
research ethics committee was not required.
In this study, the respondents were informed
of the nature, aims of the study and the type
of questions by using participant
information. In addition, the questionnaire
was anonymous, and the information
gathered was used only for the purpose of
the study. A verbal briefing of the study was
given to all students before the
questionnaires were handed out. Prior to
completing the questionnaire, informed
voluntary consent was obtained from all
participants. It was emphasised that
participants did not have to take part and
they at any time, had the right to withdraw.
Participants were not required to state their
name; instead the questionnaires were

numbered for identification purposes in the
analysis. Confidentiality was established as
only the researcher saw the original data.

Results
The results detailed in this section are
classified and categorised to describe the
prevalence of depressive symptoms broken
down by gender. This allows the results to
be clearly and concisely compared with
previous research carried out in this area of
interest.
Study Respondents
Participants from nine Libyan higher
education bodies (six universities and three
higher technical institutes) completed
surveys for these analyses. Out of 2100
questionnaires distributed, 1567 were
returned from those students who attended
lectures on the day of collection; therefore a
74.6% response rate was achieved. Out of
1567 respondents, 267 were excluded
because they had missing demographic data
and other data. This study used data from
1300 completed surveys for the final
analyses.
Characteristics of the Study Sample
Descriptive characteristics of the study
sample are shown in Table (1). The sample
includes 1300 higher education students,
and it consisted of 439 (33.8%) males and
861 (66.2%) females. Respondents were
from different disciplines (engineering,
medicine, science and the arts), and from
nine institutes, six universities (Tripoli,
Garyounis, Omar El-Muktar, Sabha, Sirte
and Misurata) and three colleges (Higher
Medical Technology Institute, Higher
Industrial Technology Institute and Higher
Computer Technology Institute). The study
was conducted between October and
February 2012/2013. Respondents were
aged between 18-34 years. The average age
was 20.95, (SD, 2.37).
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Table 1: Descriptive characteristics of the study
sample
Variable

Male
(N=439)
N (%)

Female
(N=861)
N (%)

Total
N (%)

Age (year)
< 20
109 (25)
251 (29)
360 (28)
20 - < 25
288 (65.5)
560 (65)
848 (65)
25 - < 30
40 (9)
41 (5)
81 (6.2)
≥ 30
2 (0.5)
9 (1)
11 (0.8)
University/college location
North
126 (29)
152 (18)
278 (21)
South
53 (12)
217 (25)
270 (21)
East
24 (5)
124 (14)
146 (11)
West
236 (54)
368 (43)
604 (47)
Year of study
Year 1
188 (43)
244 (28)
432 (33)
Year 2
86 (20)
270 (31)
356 (27)
Year 3
82 (19)
237 (28)
319 (25)
Year 4
58 (13)
87 (10)
145 (11)
Year 5
19 (4)
13 (2)
32 (2.5)
Special year*
6 (2)
10 (1)
16 (1)
*Special year = some faculties have one year for
training (e.g. medicine faculty).

Demographic
Variables

and

Social

Economic

1. Accommodation during semester term:
Respondents were asked to report their
accommodation during semester, as shown
in table (2) most of respondents (84.7%)
reported living with their parents, whereas
just
(13.7%)
reported
living
in
university/college accommodation, and
1.6% reported living alone. Female students
were more likely to live in their parents‘
home during study terms.
2. Social support: Respondents were also
asked to indicate how many people they
know including their family and friendswho support them when they feel down.
Satisfaction with social support was
measured by the following question: “Are
you on the whole satisfied with support you
get in such situations?” Social support in
this study was categorized to two groups,
low social support (three or less persons)
and high social support (more than three
persons). Overall, 39.5% of students
reported having low social support, and
60.5% of students reported having high
social support.

As shown in (Table 2) for the whole total
sample, about (66%) of the whole sample,
reported to be very satisfied with social
support, and 22% reported to be somewhat
satisfied. Whereas only 12% of the total
sample were dissatisfied with social support.
3. Monthly income: Perceived income
sufficiency was measured by the following
question: ―Would you say the amount of
money you have is (Insufficient or
sufficient)?‖ The subject perception of
having sufficient income was high, about
three-quarter of students reported having
sufficient income. A chi-squared test
showed a significant gender difference
(P=0.001) with more females than males
reporting having sufficient income (See
table 2).
4. Finance of study: Also participants were
asked to indicate how they finance their
studies, overall, three-quarter of students
reported that they finance their studies by
parents support, where as just 9.2% of
students reported financing their studies by
having work during semester. Most students
who reported their studies were supported
by work during semester were males (See
table 2).
Table 2: Demographic and social economic
variables
Female
(n=861)

Gender
Male
(n=439)

Total
(n=1300)

PValue

Accommodation during semester
Alone

4 )0.5%)

17 (3.9%)

My parent

776
(90.1%)
81
(9.4%)

325
(74%)
97
(22.1%)

21
(1.6%)
1101
(84.7%)
178
(13.7%)

861
(100%)

439
(100%)

1300
(100%)

U/C
Accommod
ation
Total

.001

Satisfaction with social support
Dissatisfied
Somewhat
satisfied
Satisfied
Total

90
(10.5%)
186
(21.6%)
585
(67.9%)
861
(100%)

62 (14.15)
101 (23%)
276
(62.9%)
439
(100%)

152
(11.7%)
287
(22.1%)
861
(66.2%)
1300
(100%)

NS
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Female
(n=861)

Gender
Male
(n=439)

Total
(n=1300)

154
(35.1%)
285
(64.1%)
439
(100%)

352
(27%)
948
(73%)
1300
(100%)

231
(52.6%)
89
(20.3%)

980
(77.2%)
120
(9.2%)
63
(4.8%)
35
(3.7%)
77
(5.9%)
1300
(100%)

PValue

Monthly income
Insufficient
Sufficient
Total

198
(23%)
663
(77%)
861
(100%)

.001

Finance of study
Parents
support
Job during
semester
Scholarship
Students
loan
Job during
breaks
Total

773
(89.8%)
32
(3.7%)
32
(3.7%)
16
(1.9%)
8 (0.9%)
861
(100%)

31 (7.1%)
19 (4.3%)
69
(15.7%)
439
(100%)

.001

Depressive Symptoms
Due to incomplete responses on the 18
items of the M-BDI, 1.3% of scores based
on all items were missing. There were
statistically significant differences with
respect to gender (P = .001). The
percentages with scores ≥35 were above
51% among female students, and for male
students the percentage was substantially
lower (32.6%). The percentage with scores
≥35 for the total sample was around 45%.
The cumulative distribution of M-BDI
scores is shown in Table (3).
Table 3: The prevalence of modified Beck
depression index (M-BDI) by gender
Status
Not
depressed,
by Beck
Depressed,
by Beck
Total

Gender
Female
Male
412
295
(48.8%) (67.4%)

Total

PValue

707
(55.1%)

.001

433
(51.2%)
845
(100%)

576
(44.9%)
1283
(100%)

143
(32.6%)
438
(100%)

Results of Logistic Regression Analyses
A table 4 explains the effect of each
independent
variable
on
depressive
symptoms, and results presented have been
obtained from a binary logistic regression
using unadjusted odds rations. As stated

above 17 responses provided insufficient or
no data on depressive symptoms and these
were excluded from the regression analyses.
A total of 11 independent variables were
entered into the model (gender, age, subject,
year of study, HEI location, social support,
satisfaction with social support, quality of
life, monthly income, finance of study and
living place during the semester). Six
variables were found to be significantly
associated with depressive symptoms as
shown in Table 5. The first variable which
had a significant association with depressive
symptoms was gender, female students had
on average a higher depression M-BDI
score of twice as high as male students. The
second variable was subject, students who
studied medicine had on average a lower
depression M-BDI score of 0.60 times than
of those studying engineering. The third
variable was satisfaction with social
support, depression score increased with
decreasing satisfaction with social support.
Compared to students who were satisfied
with their social support, students who were
somewhat satisfied with their social support
had on average a higher depression score of
1.36 times more, and students who were
dissatisfied had on average twice the
depression score. The fourth variable was
quality of life, compared with students who
reported their quality of life as ‗good‘,
students who reported their quality of life as
‗so so‘ had a higher depression score of
twice as many, and those reported as ‗bad‘
had a higher depression score of three and
half times as many. The fifth variable was
monthly income, depression score increased
with decreasing perceived sufficiency of
income by 1.56 times. The last variable was
finance of study, depression score was also
significantly associated with the method of
financing the studies. Students who had a
job, whether during the semester or during
breaks, had lower depression scores of 0.65
times and 0.59 times, respectively,
compared with those financing their studies
by parents support alone (See Table 4).
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Table 4: Results of model logistic regression for
associations with depressive symptoms
Variable
Gender
Male (reference)
Female
Age
<20 (reference)
20 -24.9
25 – 29.9
≥ 30
Subject
Engineering
(reference)
Medicine
Science
Arts
Year of study
First (reference)
Second
Third
Fourth
Fifth
Special
HEI location
North (reference)
South
East
West
Social support
High (reference)
Low
Satisfaction with
social support
Satisfied
(reference)
Somewhat satisfied
Dissatisfied

Quality of life
Good (reference)
So So
Bad
Monthly income
Sufficient
(reference)
Insufficient

%

Odds
ratio

95% CI

pvalue

33.8
66.2

1.0
2.16

1.70 – 2.75

0.001

28
65
6.2
0.8

1.0
1.10
1.42
0.25

0.81 – 1.49
0.81 – 2.48
0.05 – 1.21

NS
NS
NS

22.2

1.0

20.8
30.2
26.8

0.60
0.92
0.103

0.42 – 0.87
0.65 – 1.30
0.73 – 1.46

0.007
NS
NS

33
27
25
11
2.5
1

1.0
1.07
1.24
0.97
1.51
0.62

0.78 – 1.47
0.87 – 1.76
0.61 – 1.52
0.70 – 3.22
0.20 – 1.96

NS
NS
NS
NS
NS

21

1.0

21
11
47

1.15
1.31
1.08

0.78 – 1.70
0.84 – 2.05
0.79 – 1.48

NS
NS
NS

82.5
17.5

1.0
1.76

0.85 – 1.61

NS

66.2

1.0

22.1

1.36

1.04 – 1.78

0.001

11.7

2.39

1.61 – 3.28

0.001

59.1

1.0

32
8.9

2.10
3.65

1.62 – 2.71
2.33 – 5.73

0.001
0.001

73

1.0

27
1.56
1.19 – 2.03 0.001
Finance of study
Parents support
84.8
1.0
Job during
semester
9.2
0.65
0.45 – 0.98 0.040
Job during breaks
5.9
0.59
0.36 – 0.97 0.039
Living place
during the
semester
My Family
84.7
1.0
(reference)
Alone
13.7
0.94
0.39 – 2.27
NS
Accommodation
1.6
1,25
0.91 – 1.71
NS
CI = confidence interval, HEI = higher education bodies

Discussion
Current literature review has not revealed
any similar research which has been
conducted in Libya examining this
important issue, therefore it has not been
possible to include any similar studies or
evidence regarding the prevalence of
depression within Libyan students or even
general population in Libya. So this will fill
clear gap in the health literature, particularly
the literature regarding the Libyan student‘s
population. The present study used a cut-off
point of the M-BDI scores for screening for
clinically relevant depressive symptoms at ≥
35. However, in other countries, clinicians
and researchers vary in their choice of cut
point according to the study population, for
example Baldassin et al., (2008) used a
score of >9 among students in Brazil and
Bostanci et al. (2005) used a cut-off score of
≥17 amongst students in Turkey. The choice
in present study was made as the researcher
could not find any reference showed the
appropriate scores for the Libyan context
and the score used was recommended for
the general population (Schmitt et al.,
2006). Additionally, the score of ≥ 35 had
been used in the studies which covered
different countries (Mikolajczyk et al.,
2007), whereas the other studies mentioned
above covered only a single country
therefore, it allowed comparison with
students from different countries.
This is the first study that directly evaluates,
in a cross-sectional design, the prevalence
of depressive symptoms in undergraduate
students in Libya. Data was used to obtain
and compare estimates of the prevalence of
depressive symptoms in the student
population in Libya. A large proportion of
students had M- BDI scores ≥35, the cut-off
point for screening for clinically relevant
depression in general population sample, as
recommended by the authors of the M-BDI
(Schmitt et al., 2006). Overall nearly 45% of
students had M-BDI scores ≥ 35, there were
statistically significant differences with
respect to gender, with more female
students having a M-BDI ≥ 35 than male
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students (51.2%, 32.6%, respectively).
These findings support those in Eastern and
Western European countries (Wardle et al.,
2004; Mikolajczyk et al., 2006). Wardle et
al (2004) indicated that between 1990 and
2000 there was an increase in the number of
students with depression symptoms, and the
increase was from 23.5% to 30.6% in
Western European countries. In our sample,
gender was statistically significantly
associated with depressive symptoms with
odds ratio of 2.16 (95% CL= 1.70 – 2.75).
In the sample of this study, six variables
which
significantly
associated
with
depressive symptoms by regression analysis
were ‗gender‘, ‗subject‘, and ‗satisfaction
with social support‘, ‗quality of life‘,
‗monthly income‘ and ‗finance of study‘.
Among university students in Germany,
Denmark,
Poland
and
Bulgaria,
Mikolajczyk et al. (2006) found that
‗perceived income as insufficient‘ was
associated with higher levels of depressive
symptoms, however, he did not find any
relationship between gender and depressive
symptoms across the four countries he
studied. In the present study, a significant
association was found with regard to finance
of study, and the results showed that
students who had a job during semester
were less likely by 0.65 times to be
depressed (95% Cl = 0.45 – 0.98) compared
with those who were financing their studies
by parents‘ support. Students who had job
during breaks also were less likely by 0.59
times to be depressed (95% Cl = 0.36 –
0.97) compared with those who were
financing their studies by parents‘ support.
As first sight, this seems a surprising result,
but it is possible that parental support is, in
financial terms, insufficient in many cases,
and that those students with jobs enjoyed
this financial benefit in addition to parental
support. There is also a potential
psychological benefit to young adults being
in work and feeling financially independent.
This study found a large proportion of
students had M-BDI scores ≥ 35, and the MBDI scores in our sample were slightly

higher than those reported in Eastern and
Western European countries (e.g. Germany,
Denmark, Poland and Bulgaria) (Mikolajczk
et al., 2006). This study also found a gender
difference where female students on average
had higher depression scores than male
students and this support the findings in
Mikolajczk et al, (2006). Mikolajck et al
(2006) suggested that young people who
perhaps are as yet not participating fully in a
professional life might therefore have
different reactions or be influenced in a
different way by social and political change.
Moreover, sleep disorder or eating disorder
as important somatic symptoms of
depression can be caused by other factors
such as changes in sleep pattern before
exams due to studying all night, and it may
not always indicate depressive symptoms
(Khawaja & Bryden, 2006). Thus, according
to Sacco (1981) the range and extent of
depressive symptoms amongst students may
have been overestimated by the BDI. Also
the BDI does not necessarily distinguish
general distress from anxiety symptoms and
depression (Richter et al., 1998).
Although there is no data available for
mental health disorders in the general
population or among students in Libya, it is
possible to compare these findings with data
from European countries. It has already
been discussed that mental health problems
are relatively more prevalent in student
populations, and this section compares the
prevalence of depressive symptoms between
Libyan HES and those from other countries.
Table 5: Comparison with other survey data
regarding depressive symptoms
Country

No. of
Respondents

Year of
study

Cut-of Gender
study
Male Female
(MBDI)
Libya
1300
2010
≥35
32.6
51.2
Germany
565
2007
≥35
22.8
26.7
Denmark
334
2007
≥35
12.1
24.9
Poland
562
2007
≥35
27.3
45.5
Bulgaria
685
2007
≥35
33.8
42.9
*The proportions in above table refer to males and females
found to report depressive symptoms.

When comparing the results with students
from other countries, the findings of this
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study in relation to depressive symptoms
showed that a large proportion of students in
the study population had M-BDI scores ≥
35. Moreover, the present study found a
gender difference, with a higher score
amongst female students as compared to
male students, and this was the case in all
countries, but the female Libyan students
had the highest depressive symptoms
prevalence, as shown in the above Table (5).
This is inconsistent with a previous study
conducted among university students in
Turkey by Bostanci et al., (2005). In
comparison with the statistics above, the MBDI scores in the sample of the present
study were closer to another study, which
showed that 33.8% of university students in
Bulgaria had M-BDI scores ≥35, but higher
than those reported in Germany, Denmark
and Poland with respect to male students
(Mikolajczyk et al., 2007), as shown in the
table above.
The total percentage of depressive
symptoms (scores ≥35) in the present study
was 45%. This was higher than the result in
some other studies, for example that of
Baldassin et al., (2008) which demonstrated
that symptoms of depression were prevalent
(score >9) in 38.2% of medical students in
Brazil. In addition, when the prevalence of
depressive symptoms was assessed using
the BDI scores ≥ 17 in a sample of
university student in Turkey, it was found
that 26.2% of students had depressive
symptoms (Bostanci et al., 2005). In terms
of the lower prevalence of symptoms of
depression when compared to the present
study however, all studies mentioned here
used lower cut-off values to assess the
prevalence of depressive symptoms
compared to the present study, and the
values used varied considerably between >8
and ≥35. According to Benefiled (2006) the
situation is dangerous if students display
five or more symptoms of major depression
at the same time for a period of two weeks
or longer, such as anxiety, decreased
energy, sadness, sleep disturbances, loss of
interest in usual activities, feeling of
worthlessness or thoughts of suicide and
weight changes; and in these circumstances

students should seek professional help. In
order to fully understand the expression of
mental health conditions amongst student
populations, Chang, (2007) suggests that
further research that includes concurrent
clinical assessments is required.
One limitation in terms of depressive
symptoms is that the M- BDI was used as a
research tool to measure depressive
symptoms, but with the validity and
reliability of information on the M-BDI
possibly restricted to the German
population.
Student
mental
health
programmes can help students to develop
positive
mental
health,
and
such
programmes can also teach students lifeskills (e.g. critical thinking, communication,
problem-solving and methods to cope with
emotions
and
crises).
Furthermore,
prevention, assessment and treatment can be
included in student‘s mental health
programmes. It is fundamental for students
with emotional disturbance and academic
dysfunctions to be recognized at an early
stage, and it is important for them to have
access to programmes that provide mental
health services. In addition, it has become
clear that there is a significant lack of
information in Libya related to student
health and lifestyle behaviours and their
health impacts in relation to what appears to
be well-known in other countries.
According to the WHO (2005), the
resources available for students‘ healthrelated programmes are still inadequate in
most countries in the EMR. It is both
important and beneficial to target young
adults, (defined as 18 -30 years old), for the
promotion of health programmes such as
mental health. Therefore, the work of this
study aims to bridge a clear gap in this
knowledge and contribute to efforts to
improve the health of the Libyan student
populations.
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Abstract
Dental caries (bacterial infection of teeth
enamel) is one of the most common
infectious diseases in the world. Globally,
60–90% of school children and at least 90%
of adults have dental cavities, according to
the 2003 World Oral Health Report. Risk
factors for dental caries include diets with
high concentration of refined sugars,
reduced salivary secretions, poor oral
hygiene and inadequate availability of, or
access to, good dental care services.
In the United Arab Emirates, studies based
on recent Emirates Dental Surveys indicate
that 80% of all residents suffer from tooth
decay. Furthermore, 64% of pupils in Abu
Dhabi exhibited signs of tooth decay during
a mass screening in the emirate during the
2010-2011 academic year. Earlier in 2007,
The Emirates’ Scientific Committee of the
International Dental Federation urged
policy makers to compulsorily include
fluoride in tap water in the United Arab
Emirates, positing that this initiative could
reduce national dental caries prevalence by
up to 70%.
In at least 8 countries (e.g. Australia,
United States and Malaysia) over 50% of
the public water supplies is artificially
fluoridated as a strategy to reduce the risk
of dental caries. The authors examine the
ethical, environmental and clinical aspects
of artificial water fluoridation, and
conclude that this public health strategy is
no longer appropriate or effective for
contemporary dental caries prevention. We

found that there is insufficient ethical
justification for artificial water fluoridation.
From a disease prevention perspective,
while topically applied fluoride at
appropriate intervals has a modest role in
preventing dental caries, artificial water
fluoridation is not only an inappropriate
vehicle to deliver fluoride to the teeth, this
delivery mode exposes individuals to dental
fluorosis, skeletal fluorosis and possibly to
thyroid and pineal gland dysfunction. We
recommend public health approaches which
entail the use of fluorides for dental caries
reduction in UAE and globally that do not
involve artificial water fluoridation.
Alternatives to fluorides for dental caries
reduction, such as probiotics, are urgently
needed.
Keywords: Fluoride; Artificial
Fluoridation; UAE; Ethics.
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Introduction
“…it must be acknowledged that a lack of
fluoride does not cause dental caries. The
WHO report is quite clear that the posteruptive effect of sugar consumption is one
of the main aetiological factors for dental
caries.. it is essential to maintain and foster
health services research, most importantly
to… continue to develop and update our
knowledge the health effects of ingested
fluoride.‖ – Petersen PE & Lennon MA,
CDOE, 2004, p320.
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Dental caries is the localised destruction of
susceptible dental hard tissues by acidic byproducts from bacterial fermentation of
dietary carbohydrates (Fejerskov & Kidd,
2003). This preventable disease affects 60 –
90% of adults and children and is the most
common cause of oral pain and tooth loss.
In Australia (population 23 million) for
example, 11 million newly decayed teeth
develop each year, contributing to 600,000
days lost from school and 1 million days
lost from work yearly, and costs $A2billion
in direct costs and lost productivity. Dental
caries caused 12,008 Disability Adjusted
Life Years in Australia during 2007, about
half of total burden of disease due to oral
diseases (Richardson & Richardson, 2011).
In the United States in 2008, 15.6% of
children aged 6 – 19 years and 23.7% of
adults aged 20 -64 years had untreated
dental caries (USDHHS, 2012).
In the
United Arab Emirates, the first national
survey of the oral health of children in the
United Arab Emirates in 2002 found that,
among 5 year olds revealed that only 17%
of the children were caries-free, and that the
mean decayed/missing/filled teeth (dmft)
index was 5.1, ranging from 3.8 in Ajman to
6.6 in Dubai (El-Nadeef, Hassab & AlHosani, 2010).
The pathogenesis of dental caries entails a
complex interplay of caries causing bacteria
such as streptococcus mutans, inadequacy
of saliva, oral hygiene, teeth integrity and
mineral composition as well as availability
of refined carbohydrates in bacterial
biofilms on teeth enamel. Fermentation of
carbohydrates around the enamel reduce
enamel
pH
and
promote
teeth
demineralization, which is characterised by
diffusion of calcium, phosphate, and
carbonate out of affected teeth, eventually
leading to formation of cavities. If the lost
minerals are replaced early in the
demineralization process, cavity formation
may be prevented. Poor oral hygiene may
cause weakening of periodontal attachment,
leading to retention of dental plaque and
ultimately to caries formation.
Social
determinants of caries risk include poverty,

low educational status, dental insurance
coverage and culturally mediated feeding
practices of infants. As mothers constitute
the major source of cariogenic bacteria to
infants, dental caries in mothers put their
infants at higher risk of caries. Although
dental caries prevalence has reduced in
many developed nations over the past
several decades, the decreases are
asymmetrical, with vulnerable populations
such as the poor, the frail elderly and
illiterate continuing to experience high
dental caries prevalence. In UAE, children
from homes with low education and high
socio-economic status are increasingly at
high risk as they have greater access to
refined carbohydrates and less than optimal
dental
hygiene
practices,
including
accessing dental health services (Al-Hosani
& Rugg-Gunn, 1998).
Preventing dental caries entails addressing
personal factors which contribute to caries
development such as access to dental health
services (e.g. dental insurance coverage),
and behaviours such as poor oral hygiene
and snacking, especially just prior to
bedtime.
Oral environmental factors
include appropriate use of antibacterial
agents, plaque prevention and removal,
adequacy of essential enamel building
minerals such as calcium and phosphate in
the teeth, nature, clearance rate and
frequency of contact of fermentable
carbohydrates with teeth enamel and
fluoride availability in the oral cavity.
Factors which directly lead to dental caries
include integrity of teeth enamel and
supporting structures, density of caries
causing bacteria in biofilm, composition and
frequency of carbohydrates in diet and time
period of interactions between caries
causing bacteria, fermentable carbohydrates
and teeth enamel.
One of the most studied, and most
controversial, interventions for dental caries
prevention is the use of artificial water
fluoridation as a community-wide dental
caries prevention measure. The origins of
this intervention lie in the reported
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outcomes of the decade-long Grand Rapids
artificial water fluoridation studies of the
1940s and 1950s (Arnold, 1957; Hayes,
Littleton & White, 1957). These studies
posit that artificial water fluoridation at a
dose of 1 part per million reduced dental
caries incidence in fluoridated communities
by up to 60% compared with nonfluoridated areas. Subsequently, the World
Health Organisation supported the use of
water fluoridation as an efficient equitable
public health measure in communities
where it is feasible and culturally
acceptable. Currently, approximately 400
million people around the world reside in
areas served by artificially fluoridated water
supplies. Major fluoridating jurisdictions
include the USA, Canada, Australia, New
Zealand, Malaysia, South Africa, Israel,
Singapore, Hong Kong, Columbia and
Chile.
Nevertheless, the controversy over this
preventive approach has been unrelenting,
with opponents of artificial water
fluoridation disseminating new findings
which strongly suggest that the benefits of
artificial water might have been overstated
and that the adverse effects, proven and
potential, make the continuing use of
artificial water fluoridation an unacceptable
health risk and a greater threat to overall
health than a benefit to oral health. This
article reviews the ethical and disease
prevention aspects of artificial water
fluoridation, and proposes recommendations
for
community-wide
dental
caries
prevention interventions which accord with
ethical practices and do not pose
unacceptable public health risks.
Ethics of Artificial Water Fluoridation
Public Health Ethics involves a systematic
process to clarify, prioritize and justify
possible courses of public health action
based on ethical principles, values and
beliefs of stakeholders, and scientific and
other information. Public ethics is both a
field of study - which seeks to understand
and clarify principles. guiding actions, and

a field of practice - which is the application
of relevant principles and values to decision
making. One view of public health ethics
regards its primary goal as that of
maximizing welfare, of which health is a
component. An alternative view of public
health ethics characterizes I as fundamental
problematic of public health ethics
differently: what lies at the moral
foundation of public health is social justice.
(Powers & Faden 2006). The values which
underpin the ethical practice of public health
include; ―Humans have a right to the
resources necessary for health‖; ―The
effectiveness of institutions depends heavily
on the public‘s trust‖; and ―Science is the
basis for much of our public health
knowledge‖ (Public Health Leadership
Society, 2002). Compared with bioethics,
conflicts of principles are common in public
health ethics. This is in part because it is
usually impractical to gain individual
consent for most public health interventions
such as water fluoridation.
Important
ethical questions related to the water
fluoridation debate include; Is mass
medication, which is compulsory or
expensive to avoid, wrong? Is medication
with an uncontrolled dose of a prophylactic
drug wrong? Is it scientifically or ethically
right to promote fluoridation on the basis
that its risks are less than its benefits? Is it
ethically right to deprive people, especially
low-income earners, of a valuable
preventive medication through mass
fluoridation? Of all conflicts of ethical
principles,
that
between
individual
autonomy and beneficence is the most
common in public health ethics. Childress
et al (2002) propose a framework for
address public health conflicts, which
entails considerations of effectiveness,
proportionality,
necessity,
least
infringement and public justification.
Effectiveness
Artificial water fluoridation is often
promoted on the basis of the Grand Rapids
(Michigan, USA) trial which reported up to
60% reduction in dental caries among
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school children in regions where community
water supplies are artificially fluoridated
compared with regions with un-fluoridated
potable water (Arnold et al, 1962).
However, these findings have been
criticized for major methodological flaws
and cherry picking of favourable results.
For example, Ziegelbecker & Ziegelbecker
(1993) determined that World Health
Organization data of fluoridated water
supplies among 12 year olds living in Malta,
Sri Lanka, Spain, Greece and Hungary
showed a direct, not inverse, relationship
between fluoride levels and dental caries –
dental caries increased as levels of fluoride
in community water supplies increased.
The meta-anaylsis undertaken by the UK
NHS Centre for Reviews and Dissemination
(McDonagh et al, 2000) based on pre-1990
data found that water fluoridation reduced
the incidence of dental caries by an average
of 14.6% (range: 5% increase to 64%
decrease in caries incidence). Thus, the
effectiveness of artificial water fluoridation
is modest at best. Thus, Effectiveness is not
a strong justificatory platform to advocate
for artificial water fluoridation.
Proportionality
The only established benefit of community
water fluoridation in a modest (14.6%)
reduction in dental caries incidence. The
established harms of water fluoridation are
dental fluorosis and skeletal fluorosis.
Potential
harms
include
cognitive
impairment, hypothyroidism, hip fractures,
osteosarcoma and pineal gland dysfunction
(Hill, 1997).
The ethical dilemma is
whether modest reductions in dental caries
risk through artificial water fluoridation
(beneficience) is worth pursuing given the
substantial risks to community health (nonmaleficence). Cost is also an important
aspect of the equation. In the USA, the cost
of artificial water fluoridation varies from
80 cents to $8 per individual per annum,
depending on the population size and design
of water plant. In contrast, the cost of
addition of fluoride to toothpaste is much
lower than the per capita cost of artificial

water fluoridation. It is also a more sensible
choice since absorption of fluoride by teeth
is topical (George, 2011). Thus, it is the
authors‘ view that the substantial health and
economic costs of artificial water
fluoridation are disproportionate to its
benefits.
Necessity
It is well established that absence of fluoride
does not cause dental caries, and that
fluoride is not an essential micronutrient
Petersen & Lennon 2004). There are many
sources of fluoride in diverse sources from
toothpastes to teas that the current real
concern is not inadequacy of fluoride but
excessive fluoride intake, as reflected in
rising dental fluorosis rates even in
communities where water is not artificially
fluoridated.
In most poor regions, well
water is a common water source, and this
source is generally fluoride dense (Shomar
et al., 2004). It appears unnecessary, and
may in fact be hazardous, to spend
substantial amounts of scarce resources to
infuse fluoride into community water
supplies and make it virtually compulsory
for those who may be harmed by this
chemical (e.g. those with chronic kidney
disease, children less than six months old
and those with fluoride allergy) to drink
fluoridated water. One of the arguments
used to justify the necessity mandatory
fluoridation is that it enables everyone to
have a safe dose of fluoride. However, the
dose is calculated based on adults drinking
one liter of fluoridated water daily. In many
warm climates and among those physically
active the fixed dose translates to different
dosages leading to wide variations in
fluoride intake. Such dosage variations
weaken arguments regarding the necessity
of artificial water fluoridation.
Least Infringement
The objective of using fluoride in preventive
dentistry is to get the mineral into the oral
cavity, where it may be topically absorbed
by teeth. It is estimated that a median of six
people need to receive fluoridated water for
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one extra person to be caries-free
(McDonagh et al, 2000). Thus, the least
hazardous and most convenient way to get
fluoride into the oral cavity is the preferred
route.
However, fluoridated water is
ingested, and only a small portion is
retained in the oral cavity. In contrast
toothpaste is directly applied to the teeth,
and for most teenagers or adults, very little
toothpaste is ingested. Least infringement
of ethical principles is also relevant.
Artificial fluoridation of community water
supplies infringes individual autonomy and
violates the principle of non-maleficence for
individuals with stage 4 or 5 chronic kidney
disease, infants or those with fluoride
allergy. It is difficult to justify the use of
the intrusive approach of artificial water
fluoridation given viable alternatives which
can be better tailored to individual needs
and which do not adversely impact on the
principles of autonomy and nonmaleficence.
Public Justification
The most commonly stated public
justifications for the use of artificial water
fluoridation are that it is cost-effective and
that it facilitates equity as it delivers
fluoride to vulnerable sub-populations who
would otherwise be at high risk of
developing dental caries. Both arguments
are questionable. Most cost-effectiveness
analysis grossly underestimate the cost of
installations to maintain the dose of fluoride
to the 0.7 to 1ppm range. For example,
Calgary‘s
municipal
water
plant
discontinued water fluoridation in part to
avoid a $CA6 million upgrade to its
fluoridation machines.
Costs are also
calculated based on children losing work
days and all children with caries seeking
dental care, and on the assumption that the
majority of fluoridated water is ingested by
humans, when in fact only 2% is ingested.
Benefits are calculated typically based on an
inflated 60% reduction in dental caries as a
direct result of artificial water fluoridation.
In relation to fluoridation reducing equity in
dental caries incidence, to date, there is little

credible evidence to support this assertion
(McDonaugh et al., 2000). Paradoxically,
poor children incommunities such as New
York, Michigan and Boston endure a double
burden of artificial water fluoridation as
inadequacy of dietary calcium predisposes
them to greater fluorosis risks with very
little benefit from ingested fluoride. A 1952
study in the Journal of the American Dental
Association warned:
―The data from this and other investigations
suggest that malnourished infants and
children, especially if deficient in calcium
intake, may suffer from the effects of water
containing fluorine while healthy children
would remain unaffected…Thus low levels
of fluoride ingestion which are generally
considered to be safe for the general
population may not be safe for
malnourished
infants
and
children.
Therefore, the nutritional status must be
carefully assessed and guarded in areas
with endemic fluorosis. Nutritional studies
should be included in any comprehensive
program of fluoridation of water with
special attention to chronically ailing
infants and children…When an individual
or a population group shows mottling
beyond the degree expected, the health and
nutritional status of that group should be
investigated.” (Massler & Schour 1952).
Disease Prevention Considerations of
Artificial Water Fluoridation
The main, perhaps only, objective of
artificial water fluoridation is to prevent
dental caries. For this objective to be met,
the concentration of fluoride in drinking
water has to be set around 1 part per million
based on assumptions of consumption of 1
litre of water per adult per day. Fluoride
concentrated in plaque and saliva inhibits
the demineralization of sound enamel and
enhances
the
remineralization
(i.e.,
recovery) of demineralized enamel. As
cariogenic
bacteria
metabolize
carbohydrates and produce acid, fluoride is
released from dental plaque in response to
lowered pH at the tooth-plaque interface.
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As fluoride concentrates in dental plaque, it
inhibits the process by which cariogenic
bacteria metabolize carbohydrates to
produce acid and affects bacterial
production of adhesive polysaccharides
(Hamilton, 1990).
However, excessive intake of fluoride can
have adverse effects on bones and possibly
on teeth - water concentration ≥4 parts per
million will increase the risk of bone
fracture compared to 1 part per million of
fluoride, and the macroscopic appearance of
increasing degrees of dental fluorosis were
directly correlated to the degree of
subsurface porosity (US NRC 2006; Sutton,
1959). The weakness of artificial water
fluoridation dental caries prevention effects
is well illustrated by the trends that,
independent of the fluoridation policies
across European countries, there has been a
consistent decline over time in tooth decay
in 12 years old children from the midseventies, regardless of whether drinking
water, milk or salt are fluoridated (Cheng et
al., 2007). In an extensive review of
fluoride and human health published in
2011,
the
European
Commission‘s
Scientific Committee on Health and
Environmental Risks concluded that;
―Fluoride is not essential for human growth
and development‖ (European Commission,
2011)
In contrast, prolonged intake of fluoridated
water is associated with a number of
diseases – dental fluorosis, skeletal
fluorosis,
bone
fractures,
thyroid
dysfunction and pineal gland dysfunction which may be minimized by de-fluoridation
or by not adding fluoride to potable water.
Thus, it is important to explore alternative
and less hazardous strategies for achieving
the modest caries prevention approaches of
fluoride.
Demineralization may be minimized by
regular plaque removal (Baehni &
Takeuchi, 2003), adequacy of dietary
calcium (Kashket & Yaskell 1997) and use
of less toxic and more effective
demineralization agents, particularly as part

of dental treatment of demineralization
(Frazier, Southard & Doster, 1996).
Remineralization is defined as the process
whereby calcium and phosphate ions are
supplied from a source external to the tooth
to promote ion deposition into crystal voids
in demineralized enamel, to produce net
mineral gain. Recently developed nonfluoride alternatives to remineralization
include calcium phosphate combinations
like beta tricalcium phosphate combined
with a ceramic such as titanium dioxide
(Karlinsey & Mackey, 2009).
Since dental caries is ultimately a bacterial
infection of teeth enamel, the use of
probiotics such lactobacillus paracasei is a
logical, fairly effective, focused and less
hazardous preventive approach (Tanzer et
al, 2010). Also useful in this regard is
xylitol (a non-sucrose sweetener in products
aimed at improved oral health), which, at
four to 10 grams per day divided into three
to seven consumption periods, has been
shown to reduce plaque formation and
bacterial
adherence,
inhibit
enamel
demineralization, and has a direct inhibitory
effect on caries causing bacteria. Use of
xylitol gum has been shown to produce
greater mother-to-child transmission of
caries
causing
bacteria,
and
was
significantly more effective than fluoride
varnish (Söderling et al, 2001).

Conclusion
Although artificial water fluoridation was
hailed by the United States public health
service as one of the 10 important public
health interventions in the 20th century, It is
increasingly clear that the benefits of
fluoride on caries prevention are over-stated
and the potential and established adverse
health impacts of this public health
intervention are not insignificant. It is
therefore important to minimize fluoride
risks by rejecting artificial water
fluoridation given that there are more
efficient and less hazardous ways to deliver
fluoride topically to teeth enamel.
Furthermore, emerging alternatives to
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fluoride in dental caries prevention need to
be further developed and widely
disseminated. Finally, good quality and
regular access to dental care services is
indispensible for dental caries prevention
and treatment. A ratio of 1 or more dentist
per 2000 inhabitants is a useful starting
point
for
dental
care
workforce
development. UAE currently has less than
one dentist per 2000 inhabitants. In Dubai,
utilization of dental services is low

compared to international standards.
Dubai‘s per capita dental visit rate is just
0.49 per year compared to 1.51 visits per
year in Australia. In UAE and globally, the
adoption of a multifaceted approach at
individual, oral environmental and health
care services levels offer greater
opportunities for dental caries prevention
and management than over-reliance on
artificial water fluoridation.

28

References
Al-Hosani E & Rugg-Gunn A. (1998).
Combination of low parental educational
attainment and high parental income related
to high caries experience in pre-school
children in Abu Dhabi.
Community
Dentistry & Oral Epidemiology, 26, 31-36.
Arnold FA. (1957).
Grand Rapids
fluoridation study—results pertaining to the
eleventh year of fluoridation.
American
Journal of Public Health Nations Health, 47,
539–545.
Arnold FA, LikensRC, Russell AL, Scott
DB. (1962). Fifteenth year of the grand
Rapids fluoridation study. Journal of the
American Dental Association, 65, 780-785.
Baehni PC & Takeuchi Y. Anti-plaque
agents in the prevention of biofilmassociated oral diseases.
(2003). Oral
Disease, 9, s23-s29.
Cheng KK, Chalmers I & Sheldon TA.
(2007). Adding fluoride to water supplies.
British Medical Journal, 335: 699–702.
El-Nadeef MAI, Hassab H, & Al Hosani E.
(2010). National survey of the oral health
of 5-year-old children in the United Arab
Emirates. Eastern Mediterranean Health
Journal, 16, 51 – 55.
European Commission (2011).
Critical
review of any new evidence on the hazard
profile, health effects, and human exposure
to fluoride and the fluoridating agents of
drinking water. Scientific Committee on
Health and Environmental Risks (SCHER),
p23.
Fejerskov . & Kidd EAM, eds. (2003).
Dental caries: the disease and its clinical
management.
Copenhagen,
Denmark:
Blackwell Monksgaard, p 4-5.
Frazier MC, Southard TE, Doster PM.
(1996).
Prevention
of
enamel
demineralization
during
orthodontic
treatment: an in vitro study using pit and
fissure sealants.
American Journal of
Orthodontics & Dentofacial Orthopaedics.
110, 459-465.

George C. (2011). Battle renewed over
value of fluoridation. Canadian Medical
Association Journal, 183, 31–32.
Hamilton IR. (1990). Biochemical effects
of fluoride on oral bacteria. Journal of
Dental Research, 69 : 660–667.
Hayes RL, Littleton NW, White CL. (1957).
Posteruptive Effects of Fluoridation on First
Permanent Molars of Children in Grand
Rapids, Michigan. American Journal of
Public Health Nations Health, 47, 192–199.
Hill DR. (1997).
Fluoride: risks and
benefits? Disinformation in the service of
big industry. Calgary: Chemical Institute of
Canada, Fluoride and Fluoridation forum.
Karlinsey RL, Mackey AC. (2009). Solidstate preparation and dental application of
an organically modified calcium phosphate.
Journal of Material Science, 4, 346-349.
Kashket S & Yaskell T. (1997).
Effectiveness of calcium lactate added to
food in reducing intraoral demineralization
of enamel. Caries Research, 31, 429-433.
Massler M, Schour I. (1952). Relation of
endemic dental fluorosis to malnutrition.
Journal of American Dental Association, 44,
156-165.
McDonagh M, Whiting P, Bradley M et al.
(2000). A systematic review of public water
fluoridation. NHS Centres for Reviews and
Dissemination Report No. 18, York:
University of York, p13.
Petersen PE & Lennon MA. (2004).
Effective use of fluorides for the prevention
of dental caries in the century: The WHO
approach. Community Dentistry and Oral
Epidemiology, 32, 319–322.
Powers, M., & Faden, R. R. (2006). Social
justice. New York: Oxford University Press,
pp18 – 21.
Public Health Leadership Society (2002).
Principles of the Ethical Practice of Public
Health, Version 2.2. New York: American
Public Health Association, p5.

29

Richardson B. & Richardson J. (2011). End
of Decay: the cost of poor dental health and
what should be done about it. Melbourne:
Brotherhood of St. Laurence, p3.
Shomar B, Mu¨ller G, Yahya A, Askar S. &
Sansur R. (2004). Fluorides in groundwater,
soil and infused black tea and the
occurrence of dental fluorosis among school
children of the Gaza strip. Journal of Water
Health, 2, 23–35.
Söderling E, Isokangas P, Pienihäkkinen K,
Tenovuo J, Alanen P. (2001). Influence of
maternal xylitol consumption on motherchild transmission of mutans streptococci: 6
year follow-up. Caries Research, 35: 173177.

Sutton PRN. (1959). Fluoridation: Errors
and Omissions in Experimental Trials
Melbourne: Melbourne University Press, p5.
Tanzer JM, Thompson A, Lang C et al.
(2010). Caries inhibition by and safety of
Lactobacillus
paracasei
DSMZ16671.
Journal of Dental Research, 89, 921-926.
United States Department of Health and
Human Services (2012). Health, United
States, Table 70, p229-231.
United States National Research Council.
(2006). Fluoride in drinking water A
scientific review of EPA´S standard. The
national Academic Press, p45.
Ziegelbecker R & Ziegelbecker RCZ.
(1993). WHO data on dental caries and
natural water fluoride levels. Fluoride, 26,
263-266.

30

Health Impacts of Soap Industry Effluents: Case Study of Soap
Collectors at Alfatah District, Omdurman Sudan
Nazik Eltayeb Musa Mustafa
Environmental Health Department,
College of Health Sciences, University of Sharjah, Sharjah, UAE
Gamal Eldin Alradi Ahmed
Sudan Academy of Science and Technology, Khartoum North, Sudan

Abstract
Certain categories of soap effluents are
among the most hazardous and potentially
dangerous liquid wastes arising in
communities. Improper treatment of soap
effluents may pose health hazards through
transmission of diseases to the soap
collectors and their families and impair the
surrounding
environment.
Alkalinity
effluents threat the local surrounding
environment through contamination of soil
and ground water and deterioration of
natural vegetative cover
In the long-term, improper disposal of soap
effluent can not only impair the quality of
life of the community but also can affects the
welfare of the entire population and the
national economy.
The objective of this study is to detect signs
of self-reporting health problems among
soap collectors from soap industry effluents
in Omdurman city outskirts.
Questionnaire, observations and interviews
were used for data collection. Fifty soap
collectors forming all the study population
were questioned. Attitude and practices of
the collectors and tanker drivers were
observed. Interviews were conducted with
number of decision makers in several city
departments concerned with environmental
impacts of industrial effluents.
Most of the collectors were young males in
the age range of 5 – 15 years, illiterate or
have a very basic sort of elementary
education. They lack adequate knowledge

concerned with the soap effluents exposure
risks. 80% of them agreed that they get
slight benefits from collection of soap. 64%
complained of skin diseases, 18% had both
skin and respiratory diseases, 8% had
respiratory tract diseases, 8% urinary and
skin diseases and 2% had complained of all.
The study reviewed that soap effluents
disposal activities were not given sufficient
priority or concern in the study city. There
is no system of industrial waste
management, lack of necessary supplies and
facilitates. Incoordination among different
administration bodies concerned with health
and environmental impacts of industrial
waste was one of the obstacles.
Keywords: Soap; effluents; Health impacts;
industry

Introduction
Sudan is a country with large production of
oil seeds that help to maintain oil and soap
industries for relatively long time.
According to the Sudanese Ministry of
Industry, soap industry in, Sudan is
distinguished
by
wide
range
of
manufacturing capacities estimated at 520
thousand tons washing soap, 40 thousand
tons of powdered soap , 20 thousand tons
toilet soap (Sudanese Ministry of Health,
2014) . However, Sudanese soap industries
faced different challenges ranging from
strong market competition with imported
soap , unstable agriculture production of
raw materials, power shortages, lack of
skilled labour force, and precarious
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economic situations (Unido, 2014). These
led the local soap industry in one of the
Sudanese major cities (Omdurman) to
attempt cut-down costs via decreasing
expenditure on effluent safe treatment. The
crude dumping practices started to increase,
even in industries such as soap industry in
spite that its untreated effluents contain a
substantial amounts of economically
valuable and recoverable products i.e. soap
and glycerine. This existed in a setting wellknown for absence of environmental
considerations in the development of
industrial projects and poor environmental
performance at operating sites (UNEP,
2007).
Certain categories of soap effluents are
hazardous and potentially dangerous.
Improper treatment of soap effluents may
pose health hazards through impairing
health of the soap collectors and their
families. Such high alkalinity effluents
threat the local surrounding environment
through contamination of soil and ground
water and deterioration of natural vegetative
cover (Wiel-Shafran et al., 2006; Misra, et
al., 2010; Mohamed et al., 2013; MartínezPeña et al., 2013). In the long-term,
improper disposal of soap effluent can not
only impair the quality of life of the
community but also can affect the welfare
of the entire population and the national
economy.
Omdurman industrial area soap affluent
discharge chain starts by tankers full of soap
effluents that go daily to city outskirts in
Alfatah district, which was inhibited mostly
by poor people, to dump their loads in the
nearby empty areas. Soon the locals
discovered that tanker effluents carry
substantial amounts of untreated raw soap
products, they started to collect them, dry
them and sell them to others in cheap prices.
Then they started to dig pools so that
tankers can empty their loads in pools.
Children and young persons work in such
pools to collected soap.

Literature Review
Soaps are fatty acid salts of sodium or
potassium that are prepared by the
saponification process, in which oil
triglycerides react with caustic soda (NaOH)
or caustic potash (KOH).
It is an old commodity that has been known
for more than 2000 years (Michael, 2000).
The use of soap became common indeed in
the last three centuries. Soap boiling
methods was the one of the oldest methods
used in production; it involves using ashes
from plant materials which containing
potassium carbonate. The ash is dispersed in
water and mixed with fat and boiled. Water
evaporated and ash added repeatedly to the
soap kettle on the fire. During this process,
neutral fat split; the fatty acid then
saponified with the alkali carbonates. The
percentage of free fatty acids certainly leads
to get the process of causticizing of alkali
carbonate with slaked lime. Using this
process, neutral fats could be saponified
easily with the caustic lye deriving from the
process of causticizing (Woollatt, 1985).
Saponification
In this process raw fats are thermally treated
with steam in the presence of an excess
alkali (usually caustic soda) forming soap
and glycerine.
Saponification has been carried out in soap
kettles, as batch where fatty acids are the
main raw materials. This now replaced by
continuous alkaline saponification, which is
more efficient and can use tallow, grease
and free acids to produce soap and
glycerine.
The saponification process represents one of
the sources of pollution in oil and soap
facilities. The spent lye drawn from the
saponification kettle contains glycerine, salt,
free alkali and some in solution. Inefficient
separation of soap from the spent lye can
cause excessive amounts of foams.
A new approach to soap processing is the
high solids‘ separation method, the
objective is to carry out the neutralization
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with minimum amounts of water by using
high concentration with 86% anhydrous
soap, thus eliminating the drying step (Abou
Elela, 2002).
Soap Industry Effluents
Soap waste water is generally alkaline in
nature
and
contains
appreciable
concentration of both organic and inorganic
pollutants. It is usually contains appreciable
amount of oil and fatty acid matters that
increase the organic strength of waste water
dramatically, raising it above legislative
discharge limits.
Certain categories of soap effluents are
among the most hazards and potentially
dangerous of all waste arising in the
community. Improper treatment of soap
effluents may pose health hazards through
transmission of diseases not only to the soap
collector and their families, but to the
surrounding area people. In addition to
health hazards environment hazards have to
be considered such as the contamination of
soil and ground water. In the long term soap
effluent disposed can not only impair the
quality of life of the community but can also
affect the welfare of life of the population
and the national economy.
The spent lye drawn from the saponification
kettle contains glycerine, salt, free alkali and
some in solution. Inefficient separation of
soap from the spent lye can cause excessive
amounts of foams. The foams represent a
massive pollution load to the final effluent
(Abou Elela, 2002). The soap can be
recovered from the spent lye by feeding the
hot spent lye to any empty available
saponification unit. A determined amount of
free fatty acids based on residual caustic
soda in the spent lye can be added to the
saponification
unit.
The
remaining
glycerine-water mixture can will be almost
free from foams. This glycerine-water
mixture can then be used without any
problems in the glycerine treatment plant
(Abou Elela, 2002). This solution has many
advantages such as Relative reduction of
pollution load, Recovery of soap. Reuse of

free alkali in the spent lye and Relation
cooling of spent lye reduce the foaming
action.
Soap and detergent industrial effluents
contribute to high level of Biochemical
Oxygen Demand (BOD), chemical oxygen
demand (COD), Total Dissolved Solids
(TDS) and some heavy metals like Pb, Cd
and Mn (Odoi et al., 2011).
Sources of Pollutants
Industry Effluents

in

the

Soap

In the processing unit of soap, the major
source of pollution is mainly contributed
from the cleaning of pipe line after each
shift, the shut-down of electricity, and/or
periodical maintenance. Shut-down causes
deposits of residual soap in pipe and
equipment. Therefore, blowing of steam
should be carried out in order to clean all
the system. A residual soap (results from
steam blowing) is very sticky with high
viscosity. This residual soap gives deposits
in the storage tank, which gives upon
leaving for considerable time a hardened
product which is difficult to remove
manually.
Soap Residuals Resulting from Steam
Blowing During Shut Down Period
In the processing unit of soap, the major
source of pollution is mainly contributed
from the cleaning of pipe line after each
shift, the shutdown of electricity, and/or
periodical maintenance. Shut down causes
deposits of residual soap in pipe and
equipment. Therefore, blowing of steam
should be carried out in order to clean all
the system. A residual soap (results from
steam blowing) is very sticky with high
viscosity. This residual soap gives deposits
in the storage tank, which gives upon
leaving for considerable time a hardened
product which is difficult to remove
manually (Abou-Elela and Water, 1998;
Anon. 1999).
The spent lye drawn from the saponification
kettle contains glycerine, salt, free alkali and
some in solution. The spent lye coming
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from saponification contains 7-10%
glycerine, 10 sodium chloride, 5% alkaline
materials. 5% unsaponfiable materials and
1% dissolved soap.
Health Effects
Soap and detergents are common
occupational cutaneous irritants and that
they cause contact dermatitis. Irritant
contact dermatitis is the most common
occupational skin disorder, it is accountable
for 80% of all cases.
Direct cytotoxic action of the hurting agent
on epidermis and dermis cells is the main
cause. Alterations in the epidermal barrier,
cellular destruction, trans-epidermal water
loss and inflammation that follow nonimmunologic release of vasoactive peptides
and proinflammatory cytokines result in
such visible skin changes. Most of these
irritants are chemicals in liquid, solid or
gases phases (sasseville 2008).
Such skin diseases are investigated through
examination of victim history in addition to
complementary testing which will be
required in most cases. Visits to the
occupational site may also be necessary
especially when unexplained contact
dermatitis epidemics occur (sasseville
2008).
A cross sectional study was carried in 20082009 to detect investigate self-reported
health problems among soap collectors from
industry effluents in Omdurman city
outskirts

Research Methodology
Study Area
The industrial activities in Omdurman city
are ranging from food processing, tanneries
to engineering industries. The area is the
worst in terms of environmental measures as
it is not connected with sewerage system
and suffers from lack of infrastructure
facilities. Waste of water was disposed
nearby land and water bodies. This created
several environmental problems and health
hazards particularly because the industrial

area is within the residential area. Alfatah
district is located 28 kilometres North-west
Omdurman industrial area. The dumbing
area is dry with very limited vegetation
cover due to extensive removal of natural
vegetation cover.
Methods
Data were gathered through a questionnaire,
in depth interviews and an observational
checklist. Samples were collected randomly
according to a sampling plan that selects
representative candidates in area of disposal
and surrounding.
Questionnaire
Questionnaire forms were submitted to 50
soap collectors forming all the study
population. The questions were range in
four sets aimed at assessing: 1.
socioeconomic background of the soap
collectors and tankers drivers, 2. their
general knowledge about effluent content in
terms of constituents, 3. their perception of
soap collection benefits and 4. hazards and
diseases that could be caused as a result of
improper treatment of effluents.
Interviews
Interviews were conducted with number of
decision makers in several departments
concerned with environmental impacts of
industrial effluents. They were asked
questions about the current situation,
obstacles they faced, coordination between
responsible authorities and their suggested
solutions for developing a system for the
treatment of industrial effluents.
Observations
Observation revelled that six tankers work
in effluent collections from factories in
industrial areas daily. Each tanker was
bringing several loads of soap effluent and
discharge them into yards or pools dug by
the local. The hand dug pools capacity are
low, this make the tankers discharge more
effluents in the nearby yards. 46 persons
were collecting soap form pools and yards
and drying them in the sun. Most of the
workers were young persons. The dried
34

Results and Discussion

of soap industry. These periods were 4 – 8
months (48%), less than 4 months (26%),
more than one year (16%) and between 9 –
12 months (10%)

Results of Questionnaire Analysis

Results of the Interview

All the respondents were males. Most of
them were in the age between 5 – 15 years,
which indicates that those who engaged in
collection of soap from effluents of soap are
in small age, thus they have no idea about
the risks associated with such process.

Results of the interviews indicate that
decision makers were aware of the problems
associated with soap collections from liquid
wastes of soap industry. However, they
mentioned that they faced obstacles that
limited their responsibilities mainly the lack
of
coordination
with
governmental
authorities in addition to the increase of
complexity of the problem. They suggested
different solutions, which could be used as
useful inputs for formulating a strategy for
industrial waste management in Omdurman
city.

soap was packed in old jute sacks ready for
sale in low prices.

The majority of the respondents were not
reached primary level of education followed
by (42%) who reached primary level.
Different periods were mentioned by the
respondents to be spent by them in
collecting of soap from soap effluents.
Majority of the respondents (80%) agreed
that they get slight benefits from collection
of soap from soap effluents and about 68%
of them have half of the facts about the
process of re-treatment, reprocessing and remanufacturing of soap collected from liquid
wastes of soap industry.

Mitigation measures in soap industry
problems
in
Omdurman
city
are
recommended to reduce, avoid or offset the
potential adverse health and environmental
consequences of such industries in local
communities.

The findings revealed that less than half of
the respondents (44%) know half of the
facts about the health and environmental
hazards imposed by working in soap
collection from liquid wastes of soap
industry, and 8% absolutely have no
knowledge about this.

Build a more in-depth characterization of
causes and solutions is highly needed to
protect the health of soap workers in the
future. In short run it is essential to improve
educational services and health measures
through involving of ministries responsible
for social services, labour, education and
public health to tackle the under-age
workers problems.

Different illnesses were mentioned by the
respondents. These illnesses include skin
diseases (64%), respiratory system diseases
(26%) and 8% for urinary system. All the
respondents suffering from the diseases
mentioned above after became working in
collection of soap from effluents of soap
industry.
Different periods were mentioned by the
respondents regarding the periods spent by
them in collecting soap from liquid wastes

In the long-run providing solutions for the
soap effluents problems need may start from
improving production technologies, training
and environmental monitoring and auditing.
An integrated approach for solving the root
of the problem and increasing the
economical benefits of such industry would
be the better solution for solving the
industry and community problems.
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Figure 1: A Tanker Discharging its Load of Soap Effluent in Alafath District

Figure 2: Hand-dug pools done by the Soap
Collectors

Figure 3: Dry Soap Ready for Sale at the Effluent
Disposing Sites
Figure 4: Self-reported Cases of Diseases among Effluent-Soap Collectors
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Implications for Future Research
The high prevalence of self-reported skin
diseases (82%) among soap collectors
indicate clearly the hazardous nature of soap
effluents as known irritants. More
investigation of the soap and detergents
effluents components is needed specially in
relation to respiratory diseases.
Comprehensive research studies are needed
to investigate the effects of economic

stresses on environment and on decisions
taken by industries in relation to
environmental protection measures.
Researches on improving function–oriented
communications among relevant community
and governmental bodies and efficient
networking of all stakeholders in industrial
sectors, communities and local governments
are essential tools in solving environmental
health issues.
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Background Information
According to recent estimates about 600
million people in the world experience
disabilities of various types and degrees (or
approximately 10% of the world
population). If families of people who
experience disabilities are taken into
account, at least 25 % of people are directly
affected.
Almost all governments and nongovernmental organization in developing
countries
use
a
community-based
rehabilitation (CBR) approach to work with
disabled people.
Sustainability of CBR, and eventual
expandability, requires that the programmer
is soundly rooted in its social, cultural,
administrative
and
financial
environment.

Disability in Palestine
Currently, 50.2% of the Palestinian
population are children under the age of 18
of whom ―2.3% with the narrow definition
of disability and 7% with the wider
definition, are children with various
disabilities, ―PCBS report 2007‖. According
to a 2002 UNICEF Report, there are
currently over 36,500 disabled children
under the age of 15 years in the country.
A large proportion of these disabilities are
preventable if parents and health workers
receive the necessary training and support to
prevent, identify and treat problems early on
before they reach the stage of impairment
and disability.

To date, there are very few centers that deal
with the needs of these children.
In many societies, children with special
needs are perceived as a vulnerable minority
that receives the societal efforts in their
communities. Children with special needs in
Palestine benefit from a limited number of
specialized services to help them overcome
the problems that they face in the school
system and in the health care system.
Limited reliable statistics available. 2002
UNICEF report estimated in excess of
36,500 disabled children under the age of 15
years in the country.

Palestinian Context Unique Factors
 No state infrastructure yet, since the
country is still under occupation.
 Prior to the first Intifada, people with
disabilities were stigmatized, isolated,
and often discriminated against. During
the first Intifada, thousands of
Palestinians became disabled as a result
of their injuries, and the attitude towards
them changed from ridicule to being
viewed as heroes. This attitude is said to
have had a positive impact on all people
with disabilities, at least on those with
physical disabilities, and opened the way
to introduce a new type of rehabilitation
services to disabled people that is more
community based.
 Concept of Human Rights seems to be
widely known, as well as Education for
All. The fact that Community Based
Rehabilitation ―CBR‖ has quite a long
and successful record is also favorable
for
Inclusive
Education.
The sad fact that many people have been
disabled as a result of injuries caused
during the Intifada may also have
39

contributed to a wider understanding of
the right to health, education, and
rehabilitation
for
all,
including
individuals with special needs.


Solidarity and support within the
community.

 Tertiary level care is available at
medical centers with facilities that offer
sophisticated
and
specialized
rehabilitation services for persons with
disabilities.

 CASE Study
Key Problems Attributable
Disability Service Provision
Palestine

to
in

 Absence of comprehensive National
program for rehabilitation
 Some successful initiatives but these are
generally small and replication is
inconsistent
 Barriers to access services including the
separation Wall and checkpoints
 Internal political division
 Lack of sufficient number of qualified
professionals and paraprofessionals in
the field of disability and rehabilitation
 Limited reliable statistics in Palestine,
 Few specialized persons in clinical
psychology,
counselling,
physical
therapy, speech therapy, occupational
therapy and special education.

The Palestine Happy Child Center (PHCC):
established in 1994 as a grassroots
community-based
non-governmental
organization (NGO) by a group of dedicated
professionals and volunteers. Since its
inception approximately 38,000 children
and families in Palestine have accessed
PHCC services and is one of a very few
health and educational center in the country
providing
specialized
comprehensive
services to this vulnerable population.
-

Mission to promote welfare
wellbeing of Palestinian children

-

Special emphasis on girl children and
children with special needs.

-

Multidisciplinary and holistic approach
to health, education and child
development

-

Provides medical, psychological, and
educational services to all children
which include prevention, diagnostic
and intervention strategies for all kinds
of childhood developmental disorders

-

Aims to raise parental and community
awareness
and
mobilizing
the
community to ensure that children
develop to the maximum extent
appropriate.

-

Operated by a group of dedicated
professionals and volunteers including
psychologists,
counselors,
special
educators, speech therapists, social
workers, art and music teachers and
community leaders.

-

Based in Ramallah and provides
services to children in the West Bank,
East Jerusalem and Gaza Strip.

-

Networks and works in partnership with
ministries, national NGOs, UN agencies

 Professional training opportunities in
this field are limited in Palestine

Local Solutions
Since 1990, the Community Based
Rehabilitation program (CBRP) in Palestine
has been part of a long-term strategy aimed
at strengthening the rehabilitation sector as
a whole in order to address the needs of
disabled people.
 At primary level, services consist of
outreach and CBR program provided to
communities by various organizations.
 The
intermediate
level
offers
intermediate
services
such
as
physiotherapy, appliances and speech
therapy etc. . . .

and

40

and international NGOs who share the
same philosophy.

Who We Serve
a. ―I‘m 6 and just started to go to school in
my village‖ says Amal. Amal was born with
a severe hearing impairment; she‘s the
second child with such a condition in her
family. Her mom was shocked when she
discovered the problem and began a
desperate search for a solution for her child.
Then she found the Palestinian Happy Child
Centre (PHCC). At 8 months, Amal was
evaluated by the PHCC team and was
offered the chance to go abroad to receive
cochlear implants at 18 months old. PHCC
developed an intensive rehabilitation
program for her and five other children,
with the full involvement of their mothers.
After four years all of them are going to
regular schools and all of them speak well
and live happily like their hearing peers.
b. Ramzy is 4 years old; he was diagnosed
at the PHCC with Autism at the age of 2.
Since that time he has been enrolled in the
special rehabilitation program, where he
gets comprehensive speech, occupational
and behavior therapy. It is a home-based
program designed to meet his needs and, as
with all PHCC programs, it is centered on
the full involvement of his mother and other
family members.
One day after his therapist had been absent
for a while, because she was traveling,
Ramzy entered the therapy room and locked
himself and his therapist inside. He told
her, ―I don‘t want you to leave me and
travel, I want you always here!‖ With his
broken language Ramzy wanted to express
his feelings, since he felt safe, secure and
respected at the PHCC. His therapist was as
happy as she was thankful to Ramzy, since
he made her feel rewarded.
c. Adam is 5 years old, from Jerusalem. He
was seen by a paediatrician, psychologist,
family doctor and referred for hearing test.
Then at the age of 25 months was referred
by an audiologist to the PHCC for further

investigation and proper diagnosis. He
presented with complaints, hyperactivity,
bizarre activity, not obeying orders, not
responding to his name, shows temper
tantrums & loud screaming, especially at
night.
Parents were embarrassed by his behaviour
and were desperate to find out what is his
problem?!
At the PHCC Adam was diagnosed of
having Autism Spectrum Disorder ―ASD,‖ a
tailor made program was designed
especially for Adam. His parents were
educated on the condition and were
informed about the intervention schedule
which PHCC uses in such cases. His parents
were very understanding and cooperative,
but for them to come to Ramallah for the
treatment four times weekly was a real
problem, since the mom has never left home
alone! First time when the family
approached the PHCC, they all came,
Adam, his older brother, his dad and his
mom. For the mom it was her first time in
Ramallah, she never went out of her house
alone, always with her husband, parents or
another member of the family!
When they were given appointments to
continue with Adam, the father agreed to
come for few appointments but because he
works two jobs, he could not make it, so the
PHCC team suggested that the mother come
with the two kids for Adam to get the
treatment. So she started to come all the
way from Al Eizarieh ―Jerusalem‖ to
Ramallah, but with the two kids and her
father-in-law, in a taxi. The taxi would wait
until they finish with the treatment.
Although the PHCC offers all kind of
interventions for all needy children free,
especially children with autism, yet, it was
expensive for the family, the transportation
and time consuming for the in–law. Adam‘s
mom was convinced by the PHCC team to
come alone with the kids. After few times
she started coming alone in a taxi. Then she
was accompanied with one member of the
PHCC to the main bus station, who showed
her to use the bus, in order to save money!
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After two years of intervention she came
with Adam to tell her story. She was so
happy to become independent and to be able
to travel between cities and cross check
points on her own with two children! She
could save some money and she was
empowered.
PHCC‘s team impression that this mother
was empowered and became totally
different person, she was so shy and not
exposed, which helped her take good care of
her child through his tough journey!
Adam was non- verbal till the age of 3 and
used to scream and shout after midnight and
whenever he was put to bed! That was so
embarrassing
especially
with
the
neighbours!
Now Adam goes to a regular KG and is
doing well.

now 10 years old. His six and a half year
intervention plan consisted of 4 visits per
week to the PHCC, 2 school visits per
month and 1 home visit per month, in
addition to continuous psychosocial
intervention sessions and training for the
family and support for the mother, and
unlimited phone calls for consultation as
well as training and sensitization sessions
for school teachers and headmaster. The
total number of intervention hours is 1,482.
Ahmad comes from a village that is only 15
kilometers away from Ramallah. During his
time at the PHCC, Ahmad made 624 trips
from his home to the center and back. It
took him almost 3 hours to cross the
checkpoints and get to the center. This
accumulates to 1,872 hours on the road!

He still needs behavioural therapy but his
academic performance is very good. And
his parents are so happy with his
improvement and achievements.

Ahmad received 1,482 hours of therapy
and wasted 1,872 hours on the road and
checkpoints in 6,5 years!!
Ahmad is
currently integrated into a regular school in
his village; he‘s now in the 5th grade, doing
well, a happy child and has friends.

d. Ahmad‘s parents first learned about the
PHCC from a mother of a child with special
needs who was served at the center. Ahmad
came to us when he was only three years
and six months old. A special tailored-made
plan was prepared immediately to meet
Ahmad‘s needs. After a detailed evaluation
and diagnosis, Ahmad was diagnosed as a
child with Autism Spectrum Disorder. In
order to insure the development of Ahmad,
an intensive rehabilitation plan that included
Occupational therapy, behavioral and
cognitive therapy, speech therapy, physical
therapy and special education conducted by
a well-trained team was carried. Ahmad is

The first criteria in the Declaration of the
Rights of the Child states that ―The child
shall enjoy special protection, and shall be
given opportunities and facilities, by law
and by other means, to enable him to
develop physically, mentally, morally,
spiritually and socially in a healthy and
normal manner and in conditions of freedom
and dignity. In the enactment of laws for
this purpose, the best interests of the child
shall be the paramount consideration. These
wasted 1,872 hours represent the robbery of
the requisite means that Ahmad and
thousands of Palestinian children should be
given.
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Source: Original PHCC data and statistics 2013

Philosophy and Approach
PHCC believes strongly that every child has
the right to protection, good education,
healthcare and well- being.
The unsettled political, social, emotional,
economic and environmental conditions in
Palestine have deprived many children,
especially those with special needs, of these
rights. PHCC aims to help children with
special needs to fulfil their potential as fully
participating members of society.
PHCC‘s activities encourage individual and
collective initiatives aimed at developing a
positive
outlook
and
discouraging
dependence.
The centre aims to reinforce children‘s
natural resilience and confidence and to
prepare them to function mentally and
physically as capable members of
Palestinian society.
Priority is given to encouraging parental
participation in programmes, which is
viewed as essential for children‘s positive
growth and development.
Mothers are a key component of the PHCC
model. They are trained by professionals
from the PHCC to teach their special needs
child life skills with the aim of achieving
maximum independence. In addition the
PHCC utilizes a sibling volunteer program
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where siblings and other family members
volunteer for training at the PHCC to assist
in the implementation of the delivery of
services to a family member with special
needs.
The History behind “Sibling Volunteers
Program”
In a bus the father of Jamal met with the
mother of Sameer, Jamal and Sameer were
born with Down syndrome. Jamal‘s father
noticed that Sameer speaks well although
he‘s much younger than his son, Jamal is six
years old and Sameer is only three years and
eight months. He asked the mother what she
did for her son, that‘s why he could talk
better than his older son!? The mother told
him that she‘s been coming to the
Palestinian Happy Child Centre ―PHCC‖
since her son was two years old and the
improvement is so obvious.
He took the address and the phone number
of the PHCC from the mother and got an
appointment. Jamal came to the PHCC with
his father and his older brother, who is
sixteen years old. At the PHCC Jamal was
evaluated by the paediatrician, the special
educator, the speech therapist and the
psychologist and a ―tailor made‖ program
was prepared to meet Jamal‘s needs. Since
Jamal lives far, in Jinin and the family was
ready to come for professional services only
once or twice a month, the older brother
volunteered to come with his younger
brother intensively during the Summer
Holiday, an intensive training program was
designed for the older brother in order to be
able and help his mother in taking care of
his younger brother. The idea is for the
older brother to be trained in the ―day-life
skills and activities of his special brother.‖
Also he was advised to call any PHCC
specialist at any time for support.
Now after eight months, Jamal‘s family is
happy with his achievements, his older
brother is proud of his support to his
mother, and PHCC staff is satisfied with
such a wonderful experience.

This experience was repeated with many
other older siblings from all over the
country with very successful results,
therefore PHCC came up with the ―Sibling
Volunteers Program‖, in order to
disseminate the idea of inclusion, respect
and acceptance of all children with special
needs in Palestine, moreover to support and
empower mothers of children with special
needs in the country.

Main Objectives
To meet the developmental, social,
emotional and cognitive needs of
children with special needs including
those with learning disabilities and
emotional disturbances.
To raise consciousness and promote
understanding about children with
disabilities amongst families and
communities and to encourage the wider
society to accept them as active
members of the community.
To help parents, teachers and others
involved to detect and deal with
individual disabilities at an early stage
such as dyslexia, hearing impairment,
stuttering,
poor
vision,
learning
disability, emotional trauma and any
other developmental delays.
To empower parents and especially
mothers of children with special needs
through supporting them in accepting
the disability and equipping them with
knowledge and skills
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To meet their children‘s developmental
needs. Indirectly the aim is to empower
these mothers within society.

PHCC’s Main Activities
1. Routine screening for pre-school and
school age children including early
detection of disabilities especially those
arising from birth.
2. Effective diagnosis for early, timely
interventions.
3. Appropriate personalised professional
support to suit children‘s individual
needs, including intervention and
rehabilitation.
4. Education, support and training for
parents and caregivers on how to take
care of and mange special children at
home and at school.
5. A comprehensive information service
about children‘s disabilities and special
needs through a range of educational
material, leaflets, pamphlets, and use of

the media to increase knowledge and
awareness amongst policy makers and
the wider public.
6. A competency based, cascade training
programme for health workers, social
workers, pre-school staff, teachers and
mothers to equip them with knowledge
about the most up to date techniques for
timely
diagnosis,
professional
interventions and appropriate referrals of
children with special needs.
7. The PHCC is running a child neurology
and epilepsy clinic, which is the only
one in the country, where a
comprehensive,
multidisciplinary
approach is adopted in order to manage
epilepsy and different neurological
disorders that are common problems
within Palestinian society.
8. Qualitative and quantitative research on
health, psychosocial and gender aspects
of child development.
9. Autism Spectrum
Project.

Disorders

(ASD)

PHCC Chart
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Activities & Services
Child Development Clinic
"Diagnostic, treatment & rehabilitation"
Psycho- Therapy, Counseling & Behavioral Therapy
Behavioral Change & Communication "BCC"
Recreational & Ventilation Activities
Parents Support Groups
Fun Days, Home Visits & School Visits

Epilepsy Clinic & EEG
Occupational Therapy
Physical Therapy
Special Education
On – the job- Training
Meetings, Workshops & Conferences

Since its establishment, PHCC has provided services to 38,000 children throughout the West Bank &
Jerusalem

Integration of Children in Kindergartens and Schools 2000 -2013
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International Cooperation

Conclusions

PHCC consultants volunteers for technical
assistants from the Royal College of
Pediatrics and Child‘s Health ― RCPCH‖UK, Harvard Medical School and School of
Public Health, University of North Carolina
―UNC‖, John Hopkins School of Public
Health, Boston Children‘s Hospital –
Harvard -USA, American University of
Beirut –Lebanon, Qatar Foundation- Qatar,
Al Ein University – Arab Emirates,
Shaffalah Centre for Children with Special
Needs -Qatar, Centre for Brain and
Cognitive
Development,Birkbeck,
University of London- UK , Mc Gill
UniversityCanada,
International
Federation for Health and Human Rights
IFHHRO and Amsterdam General HospitalThe Netherlands. Ghent University, Genetic
Department- Belgium.

How can the PHCC model contribute to
the Middle East and wider global
disabled community?

PHCC and FXB Center for Health and
Human Rights, Harvard University. Cross
cultural study on societal attitudes to
individuals with developmental and
intellectual disabilities with a focus on
autism.

Recommendations
Additional
research
needed
locally
especially as it pertains to adolescents and
young adults with disabilities. Strengthen
cooperation regionally and internationally.
We can learn much from each other.
More networking should be done for the
visibility of the PHCC model, in order to
spread such a model where applicable.

Intellectual disability and autism is
generally a lifelong disability hence the
urgent need to adopt a lifespan approach to
disability within the community.
PHCC model and approach have proved
over the years that it is community and
grassroots oriented, therefore it succeeded
and continued for so many years.
The international recognition of the PHCC
model encourages other communities to
consider adopting the same model in caring
for children with special needs. PHCC‘s
director is a recipient of ―2008 Nobel Prize
for Children‖, from World of Children,
USA, and the Humanitarian Hero of the
Year 2013, from Aid Ex, Brussels-Belgium.
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Turkey’s Health Transformatıon Program: Feedbacks (20032010)
Simten Malhan
Department of Health Care Management,
Baskent University, Turkey

Objective
The ―Health Transformation Program‖
started in 2003. The aim of the
transformation is to organize, finance and
deliver the health care services in an
effective, efficient and equitable manner.

Methods
The systematic review is the metodology of
this report. The programme outputs are
monitored from the reports historically.
Some of the most important components of
the program, which are universal health
insurance, facilitating access to health care
services, improving the service quality, have
already been realized. Also significant
progress has been made in terms of the
health information system, rational use of
drugs and supplies and strengthening the
planning and supervising role of the MoH.

Results
In this period, the steps facilitating the lives
of the citizens are taken with courage and
determination. In this understanding, the
hospitals of other public institutions,
including those of SSK (Social Insurances
Agency), were transferred to the MoH.
Universal Health Insurance was achieved in
2008 with the unification of the social
security programmes with the Green Card
scheme under the Social Security Institute.
The VAT of the pharmaceuticals has been
reduced, and the medicine pricing system
has been changed. In this way, a big
discount has been made in pharmaceuticals‘
prices. The burden of pharmaceutical
expenses both on the public and on the

citizens was reduced a lot. Those
arrangements have played an important role
in spreading the access to pharmaceuticals.
Primary
care
services,
particularly
preventive health care and mother-child
health care services, are strengthened; and
Family Medicine implementation, which is
an element of modern health understanding,
has been introduced and spread out to the
whole country. In terms of infant mortality
rate; in the last eight years our country has
managed to achieve the progress, which was
achieved in 30 years by the developed
countries. The same success was also
achieved in maternal mortality rate, and
again the progress made in 23 years by the
OECD countries in terms of maternal
mortality was achieved in the last eight
years by our country.
Comprehensive programs have been
implemented to prevent ill-health and
premature deaths associated with noncommunicable diseases. In this scope,
national programs have been planned and
implemented for certain diseases such as
cardiovascular diseases, cancer, diabetes,
chronic respiratory track diseases, stroke,
and kidney failures.
The regions lacking building, equipment or
healthcare personnel have been accepted as
priority areas and the imbalances of this sort
have largely been eliminated. In the last
eight years, a total of 1.893 new health
facilities including 509 independent
hospitals and new hospital buildings were
put into service. In the same period, the
number of personnel working in the public
health institutions has increased by 191

48

thousand people and reached 447 thousand
people with service procurements.
A large-scale transformation program
appreciated by the world has been
implemented for the last eight years.
Despite that while the increase in the overall
primary public expenditure was 218% in
2003-2010; the increase in the public health
expenditure was only 184%. Public
resources have started to be used efficiently
with the Health Transformation Program.
Eventually, financial sustainability has been
ensured with the medium term financial
plan covering the years 2010, 2011 and
2012.
The actions are so widespread and effective
that they foretell what will and can be done
from now on. In 2003, the level of
satisfaction with health care services was
39.5%, and this figure reached 73.1% in

2010. As a result of this satisfaction,the
citizens have started to demand better
service and their trust and expectations have
risen. It is necessary to complete the
ongoing services and undertake new
enterprises in order to meet these
expectations.

Conclusions
Although a lot of pozitive outputs, now the
financial sustainability is discussed by the
proffessionals. Because of national health
services, increasing demand and increasing
utilization. These results create inefficency
in health services.
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Dietary Supplement Products Associated Risks in Dubai
Naseem Abdulla
Hamdan Bin Mohammed Smart University
Dubai, United Arab Emirates

1. Introduction
Dietary (healthy) supplement products
contain many ingredients that may exceed a
thousand chemicals within its content that
may affect human health. The constituents
of the dietary supplement products may
induce certain side effects, diseases and/or
other health injuries by their chemical
reactions with human body.
The field of health risks associated with any
consumer product is globally been
acknowledged. In fact, to assure the
product‘s safety, the product is assessed
both chemically and physically to
investigate more for the presence of any
unsafe ingredients or traces through the
manufacturing process till the final
consumption stage by consumers. In fact,
this process of investigation is more
empowered through identifying the risks
that might be associated with the dietary
supplement
products
importation,
distribution, storage and consumption.
Establishing and employing well-organized
strategies, policies and procedures and
controls may help in maintaining and

enhancing health and safety
consumers (CPSS, 2013).

of

the

1.1. Role of Dubai Municipality (DM) in
Health
DM was established in the 1940s with total
staff strength of three persons. The
municipality kept up its continuous growth
and shifted to a great business institute with
more than 10,000 members of staffs
working in over 34 departments as shown in
the organizational chart in figure 1.1.
Consumer products safety section (CPSS) at
DM is responsible for registration of
consumer products such as dietary
supplement, cosmetics, disinfectants and
detergents in the Emirate of Dubai. The
section has set guidelines for the safety of
such products that represent essential step in
the right track by implementing the
regulation of registration of such products
before any public health crisis forces it to do
so. This paper illustrates the health risks of
the dietary supplement products in the
Emirate of Dubai from December 2010 to
December 2013 (CPSS, 2013).
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Figure 1.1: Dubai Municipality Organizational Structure (DM, 2013)

1.2. Consumer Products Safety Section
(CPSS) Services
Regarding the services, the CPSS operates
from six different locations and external
centers including Al-Tawar DM Center, AlManara DM Center, Abu-Hail DM Center,
Jabal-Ali Free Zone Office, Al-Maktoom
Airport Office, and Cargo Village Office.
The followings are the services performed
by the section:
□ Cosmetic, personal care, perfumes,
detergents, disinfectants, and dietary
supplement products‘ consignment
release request for the purpose of reexport

□ Cosmetic, personal care, perfumes,
detergents, disinfectants, and dietary
supplement products‘ consignment
release request for the purpose of use in
local market
□ Registration request for cosmetic,
personal care, perfumes, detergents,
disinfectants, and dietary supplement
products
□ Product
assessment
request
for
cosmetic, personal care, perfumes,
detergents, disinfectants, and dietary
supplement products
□ Issuance of No Objection Certificate
(NOC) request for cosmetic, personal
care, perfumes, detergents, disinfectants,
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and dietary supplement products related
activities
□ Request for consumer products Free
Sale Certificate verification
□ Issuance of No Objection Certificate
(NOC) request for cosmetic, personal
care, perfumes, detergents, disinfectants,
and dietary supplement products
advertising activities
□ Issuance of No Objection Certificate
(NOC) request for cosmetic, personal
care, perfumes, detergents, disinfectants,
and dietary supplement products label
modification activities (DM, 2013)

The National Institute of Health at US
Department of Health & Human Services
urges the academicians and researchers to
investigate more on testing the efficacy of
commercially available dietary supplement
products against their marketed claims. It
has established an office called ―Office of
Dietary Supplements (ODS)‖ where
scientific papers are peer-reviewed in the
field of dietary supplements as it illustrates
mechanisms by which supplements act to
create a health effect or provides a better
understanding of the health effects in
individuals (NIH, 2007).

1.3. Purpose of the Study

1.5. Statement of the Problem

The purpose of this paper is to identify the
main risks associated with the consumption
of the dietary supplements, and to identify
those products with higher risk on the health
of population in the Emirate of Dubai from
December 2010 till December 2013. The
specific objectives are to:
□ Identify the categories of dietary
supplements
consumed
by
the
population in Dubai from December
2010 till December 2013 and relevant
chemical and physical tests for each
category.
□ Identify the dietary supplements with
highest risk from December 2010 till
December 2013.

The number of dietary supplements
available in the market is increasing on
daily basis and the safety data on the
products is not volunteered by the
manufacturing or importing companies.
More, the presence of other ingredients
rather than the ones on the label of the
dietary supplement products could induce
critical and severe health risks upon
consumption. These undesirable ingredients
may include medicinal compounds like
sibutramine and sildenafil and the over-limit
content of caffeine and alcohol within the
energy induced products as well as the
presence of contamination with biological
compound
such
as
Salmonella
Typhimurium or any other heavy metals as
indicated in table 1.1 (CPSS, 2013).

1.4. Importance of Study
The number of consumer products
submitted for registration at DM is
increasing in a very high rate from 20,000
products (listed from 2010 to 2012) into
almost 50,000 products till end of December
2013 (CPSS, 2013). This paper identifies
the associated risks of the consumed dietary
supplements in the Emirate of Dubai from
December 2010 to 2013. There are many
dietary supplement products that are been
rejected due to its chemical content or
inadequate labeling information. The
accumulative data for registered dietary
supplements in Dubai till 2012 counts for
2,000 products in comparison to 1,230
products in 2013 only (CPSS, 2013).

Table 1.1: Types of Tests for Dietary Supplement
Products (CPSS, 2013)
Chemical Test
Type of Products
All chocolate bars
Salmonella
administered as healthy
Typhimurium
supplements and contain nuts
test
All energy drinks healthy
Alcohol fit test
supplements
All caffeine containing /
Caffeine test
energy induced healthy
supplements
All sexual enhancement
Sildenafil test
healthy supplement
Sibutramine test All slimming healthy
supplements
Heavy metals test All healthy supplements
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1.6. Elements of the Problem
This study will answer the following
questions:
 Are there any chemicals that might
induce the health risks while consuming
the dietary supplement products?
 What are the main rejected dietary
supplement categories in Dubai from
December 2010 till December 2013
based on physical tests?

What are the highest risks associated
dietary supplements December 2010 till
December 2013?

2. Literature Review
2.1. Introduction
Review

to

the

In terms of dietary supplement, it is defined
as products other than tobacco anticipated
complementing the diet that includes one or
more of any dietary ingredients like vitamin,
mineral, herb or other botanical, and/or
amino acid ingredients. As well, the dietary
substance is defined as any preparation that
is planned for use by any individual to
enhance the diet‘s nutritional value by
amplifying the overall dietary intake and it
is either as a concentrated dosage form, a
metabolite preparation, element, extract, or
a blend of any of the ingredients mentioned
earlier (CPSS, 2013). The below figure 2.1
illustrates a list of the dietary supplement
products types.

Literature

Prior to classifying the types of the products
been controlled by CPSS, the followings are
the definition of the terms:
Figure 2.1: List of Types of Dietary Supplement Products (CPSS, 2013)

2.1.1. Risk
Risk is defined as the role of the likelihood
of an undesirable health consequence and
the ruthlessness of that consequence,
significant to the hazard within the
consumer product (FAO, 2010).
2.1.2. Risk Assessment
In terms of the risk assessment, it is a
systematic evaluation of an acknowledged
or underlying adverse effect that results

from any exposure to any well-known
hazards (WHO, 2010).
2.1.3. Basic Steps in Risk Analysis
The risk analysis has different subsequence
steps. The first phase initiates with
pinpointing the hazard. Following this, a
lengthy process occurs named risk
management phases. This process initiates
by identifying the product safety problem,
starting instant short-term evaluations,
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hazard ranking based on its importance for
the risk evaluation and prioritizing the risk
management. This process includes other
phases such as defining the aim and extent
of the risk assessment, and presenting its
outcomes by considering of the results in
terms of the risk manager‘s perspectives.
Moreover, the next step consists of the
implementing of the risk assessment. The
following step is to address the risk
management choices, appraise the later and
make the most appropriate decision based
on the appraisal. The next phase is to
employ the risk management choice made
previously, screen the decision, and review
it so that the effectiveness of the option is
verified, and to implement and maintain the
communication between all concerned
parties (FAO, 2010).
2.2. Literature to Support the Problem
Consumer reports in 2005 revealed that
many dangerous dietary supplements are
sold under a profusion of names, making it
difficult for consumers to know what they
are purchasing. More, a professor at New
York University, Prof. Arthur Grollman
stated that consumers are informed about
the ingredients of a loaf of bread more than
the ingredients of the botanical medicine
they consume (Consumer Reports, 2004).
As well, the presence of undesirable
ingredients within dietary supplement
products like contaminants turns up
regularly. USA Food and Drug Authority
(FDA) state many regulations on medicines
but not on dietary healthy supplements. As
well, US FDA has releases a twelve type of
undesirable ingredients within dietary
supplements that have serious negative
effects causing morbidities and mortalities
(Consumer Reports, 2004).
Since United States (US) Dietary
Supplements Health and Education Act
(DSHEA) became law, the number of
available
dietary
supplements
has
skyrocketed from an estimated 4000 to
more than 55000 (Cohen, 2012).

2.3. Literature to Support the Global
Model or Environment
Illegal weight-loss medicines and dietary
supplements at Netherlands reveals a
survey on the health risk of a medicinal
substances detected in illegal weight-loss
medicines and dietary supplements
marketed between 2002 and 2007 that
showed increased numbers of counterfeit
products causing health issues such as
psychosis, cardiovascular problems and
even death. This was performed over an
analysis on 256 products been inspected
and suspicious of where collected by
national laboratories in the Netherlands.
This study revealed the presence of undeclared medicinal ingredients that have the
ability to induce serious health risks
because the substances used in the product
are not mentioned on the label and
consumers are not aware of the risks and
assume they are taking a natural product
(BJ. et al., 2009).
The Food and Drugs Administration at the
United States (USFDA) released a recall
notification to the public through its system
alerting the consumers on chocolate bar
dietary supplements that contain peanut.
These types of supplements were prone to
microbiological contaminant - Salmonella
Typhimurium – that caused six mortality
rates with many morbidity cases around 453
incidences in the US and Canada. This
food-borne disease has negative side effects
on the human body systems causing fever
and abdominal discomfort where it leads to
cramps and diarrhea 12 to 72 hours post
consumption (USFDA, 2009).
In Europe and specifically in Germany, the
Dtsch Arztebl International authority
conducted a study in 2009 on testing certain
Chinese dietary supplements intended for
weight-loss uses. these Chinese slimming
products including slimming tea and
slimming herbal capsules failed in the tests
performed and appeared to develop 17
poisonous morbidity incidences, most of
which developed vomiting, arterial
hypertension, headache, malaise, nausea,
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chest pressure, dyspnea, tachycardia,
insomnia and high fever (Dtsch Arztebl).
The type of test performed on these herbal
dietary supplements was a chemical test
specifically to detect a medicinal ingredient
identified as sibutramine. The later at the
time the study carried out in Germany, was
intended for slimming purposes. The tests
revealed that every capsule of the herbal
dietary supplement product contained twice
the dose of the recommended daily dose for
medicinal purposes as licensed for use in
Germany. Currently, this slimming agent is
banned internationally as medicinal
products because of its potential to develop
lethal side effects (Müller et al., 2009).
Food and Drug Authority (FDA) through its
internet and health fraud team division in
2009 conducted an online survey on the use
of dietary supplement products that are used
for sexual enhancement purposes. The
survey revealed that over 30% of whole
dietary supplements carry medical claims in
treating erectile dysfunction and prompting
sexual activity and with no declaration of
any medicinal content on the label of the
product. Following testing procedures on
the claimed products, it was revealed that
the products contained a medicinal
ingredient called sildenafil which is the
active ingredient in the well-known
medicine called Viagra. In total, 35% of the
claimed products revealed with positive
sildenafil (FDA, 2009).
2.4. Literature to Support the Hypotheses
A report in 2000 described a cohort of 105
patients in whom rapidly progressive
nephropathy developed after they had been
given an herbal weight-loss product
containing aristolochic acid by a Belgian
clinic. Because of a suspected association
between aristolochic acid and urothelial
carcinoma, 39 patients with end-stage renal
disease underwent prophylactic removal of
the kidneys and ureters; urothelial
carcinoma was diagnosed in 18 of them.
Aristolochic acid nephropathy has been
reported in 8 other countries, and associated

urinary tract cancer has been reported in
two. The International Agency for Research
on Cancer classifies products containing
aristolochia species as human carcinogens
(Gold, et al., 2003).
2.5. Literature to Support the Variable
Definitions and Measurements
The World Health Organization (WHO)
and the United States (US) Dietary
Supplements Health and Education Act
(DSHEA) of 1994 both define dietary
supplements as a product other than tobacco
that is meant to supplement the diet. Both
organizations include vitamins, minerals,
herbs, botanical products, amino acids, or
dietary substances in their definitions
(Phua, et al., 2008).
2.6. Hypothesis
All the hypotheses will be derived from the
paper based on the secondary data obtained
from CPSS at DM.
2.6.1. Product Risks Based on Chemical
Tests of Interest
The paper focuses on some of the chemical
tests that might induce the risks while
consuming the products and studies the risks
associated with the consumption of the
dietary supplement products in terms of
presence of the medicinal compounds like
sildenafil and sibutramine as per
recommended levels by DM (CPSS, 2013).
2.6.1.1. Hypothesis
Concentration Level

1:

Sibutramine

This
hypothesis
for
sibutramine
concentration level is that the dietary
supplement products are chemically tested
for the detecting of any traces of
sibutramine within the product content as
any sibutramine concentration level must be
equal to 0 as recommended by DM (CPSS,
2013).
 Null hypothesis (H0): Sibutramine exists
and is detectable within the dietary
supplement products
2.6.1.2. Hypothesis
Concentration Level

2:

Sildenafil
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This hypothesis for sildenafil concentration
level is that the dietary supplement products
are chemically tested for the detecting of
any traces of sildenafil within the product
content as any sildenafil concentration level
must be equal to 0 as per recommended
level by DM (CPSS, 2013).
 Null hypothesis (H0): Sildenafil exists
and is detectable within the dietary
supplement products
2.6.2. Product Risks Based on Physical
Tests of Interest
The other type of the risk evaluation of the
dietary supplement products is the physical
test that is performed on the products based
on the following information availability on
the label of the product as follows:
□
□
□
□
□
□
□
□
□
□
□

Brand name of the product
Product name
Country of origin
Weight / size / volume of the product
Ingredients
Instructions of use
Healthy warnings
Storage condition
Production and expiry dates
Batch number
Bar code number (CPSS, 2013)

2.6.2.1. Hypothesis 3: Label Compliance
This hypothesis for label compliance level is
that the dietary supplement products are
physically tested for any non-conformity
with product labeling specifications as any
product label assessment must pass and
carry zero remarks as recommended by DM
(CPSS, 2013).
 Null hypothesis (H0): product label nonconformity exists and is detectable with the
dietary supplement products

3. Methodology
3.1. Introduction
This study will evaluate certain chemical
and physical risks of the dietary supplement
products that are consumed by the
consumers in the Emirate of Dubai.

3.2. Variables of Secondary Data
The variables which the hypotheses will be
tested upon are based on the chemical tests
performed on the healthy supplement
products and which are derived from the
secondary data as follows:



Sibutramine concentration level within
dietary supplement products
Sildenafil concentration level within
dietary supplement products

As well, other variables are tested through
the product assessment reports based on the
physical tests performed on the dietary
supplement products as follows:








Brand name of the product
Country of origin of the product
Ingredients of the product
Health warnings of the product
Storage condition of the product
Production date of the product
Expiry date of the product

3.3. Data Collection of Secondary Data
Data about the categories of the consumer
products and its relevant tests, scope of the
safety of the products, services been
provided, and the chemical test results are
obtained from several databases available at
CPSS at DM (CPSS, 2013).
The first database is called dietary
supplement products test report database
where all the dietary supplement products
submitted to CPSS are tested and the
database includes passed and failed products
in terms of the chemical test. The database
includes the name of the product, its
category, the date of test, the country of
origin, and the types of tests. The second
database is the healthy (dietary) supplement
assessment database, where all passed and
failed
dietary
supplement
products
information in terms of physical tests is
found (CPSS, 2013).
3.4. Sample Design
This part identifies the population of the
study, the sample size; sample type, the
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inclusion and exclusion criteria of the
samples as follows:
3.4.1. Study Population
In terms of product population, the
population for this study is the total dietary
supplement products that are available in the
market of Dubai and which are submitted to
DM for registration. The population for total
products is around 5000 products till
December 2013.

3.4.4. Sample Type
The sample type is the simple random
sampling. For the descriptive analysis, the
sample type is the random samples of the
products that are submitted to DM.
3.4.5. Sample Inclusion and Exclusion
Criteria
3.4.5.1. Inclusion


3.4.2. Target Sample
The sample will be chosen on the random
sampling procedures from the dietary
supplement products databases available at
CPSS at DM.




3.4.3. Sample Size
For populations that are large like the
number of dietary supplement products at
DM which is around 5000, Cochran
(1963:75) developed the following equation
for determining the sample size:
n0 = z² p (1-p) / e²
n0 = required sample size
z = confidence level at 95% (standard
value of 1.96)
p = p is the estimated proportion of an
attribute that is present in the population.
e = is the desired level of precision or the
margin of error at 5% (standard value of
0.05)
Sample size required for the products = n0
= 1.96 X 1.96 X 0.50 (0.5) / 0.05 X0.05 =
384
Correction for finite population is as per
the following formula (Israel, 2009):
New n = n‘
n‘ = n / 1 + ( n-1 / population)
Therefore, the new sample size (n‘) for the
products will be as follows:
New sample size = 384/(1+ 383/5000) =
384/(1+ 0. 0766) = 384/1.0766 = 356
products

All dietary supplement products that are
submitted to DM and are tested
chemically and physically
All dietary supplement products that are
available in the market of Dubai
All dietary supplement products that are
submitted from December 2010 till
December 2013

3.4.5.2. Exclusion




All dietary supplement products that are
submitted to DM and are not tested yet
chemically and/ or physically.
All dietary supplement products that are
not available in the Dubai market
All dietary supplement products that are
submitted to DM before December 2010
or after December 2013

4. Results
This chapter is divided into two sections.
The first section presents the descriptive
analysis of the chemical tests of the
secondary data. The second section presents
the inferential analysis of the secondary
data.
4.1. Descriptive Analysis of Chemical
Tests
The total numbers of products that have
been studied are 367 products which are
slightly more than what is required for this
study, 356 products, as shown in table 4.1.
Table 4.1: Descriptive Statistics for Dietary
Supplements
N

Dietary Supplements
Valid
Missing

Count
367
0
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The table 4.2 presents that the dietary
supplement products in which there were
different categories of products including
food base supplements, pro-biotics,
proteins, herbs, fatty acids, minerals,
vitamins, amino acids, mixture, other

miscellaneous products and enzymes. Their
percentages within the studied products
include 13.6%, 0.3%, 1.6%, 4.9%, 4.6%,
4.4%, 25.1%, 18.8%, 12.5%, 12.3% and
1.9% respectively.

Table 4.2: Descriptive Statistics for Dietary Supplements Categories
Categories Food Pro Protein Herb Fatty Mineral Vitamin Amino Mixture Miscellaneous Enzyme
Acid
Acids
of Dietary Base Biotic
Supplement 13.6% 0.3% 1.6% 4.9% 4.6% 4.4%
25.1% 18.8% 12.5%
12.3%
1.9%

4.1.1. Sibutramine
Table 4.3 presents descriptive statistics for
the products tested for sibutramine. In fact,
the greater part of the products tested for
sibutramine passed. 91.8% of the dietary
supplement products passed the sibutramine

test and only 8.2% failed. Moreover, 23.3%
of the dietary supplement products tested for
sibutramine and passed carried label of
country of origin. 76.7% of the dietary
supplement failed for sibutramine test
carried no label of country of origin.

Table 4.3: Descriptive Statistics for Healthy Supplement Products Tested for Sibutramine
Category

Food Base

Pro
Biotic

Protein

Herb

Fatty
Acid

Mineral

Vitamin

Amino
Acids

Mixture

Miscell
aneous

Enzyme

13.6%

0.3%

1.6%

4.9%

4.6%

4.4%

25.1%

18.8%

12.5%

12.3%

1.9%

Dietary supplements
Carrying Label of
COO

Passed

Failed

91.8%

8.2%

23.3%

76.7%

As per the table 4.4, the greater part of the categories that failed the test of sibutramine is the
vitamin category with 27.2% failure followed by enzymes category of 14.3% failure of
sibutramine.
Table 4.4: Crosstab Descriptive Statistics for Dietary Supplements Tested for Sibutramine within
Categories
Categories

Fatty Acids

Minerals

category

Vitamins

Amino Acids

Mixture

Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine

Sibutramine
Failed
Passed
0
17
0.0%
100.0%
0.0%
5.0%
0
16
0.0%
100.0%
0.0%
4.7%
25
67
27.2%
72.8%
83.3%
19.9%
0
69
0.0%
100.0%
0.0%
20.5%
0
46
0.0%
100.0%
0.0%
13.6%

Total
17
100.0%
4.6%
16
100.0%
4.4%
92
100.0%
25.1%
69
100.0%
18.8%
46
100.0%
12.5%
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Categories

Pro Biotics

Protein

Miscellaneous

Herbal

Food Base

Enzymes

Total

Sibutramine
Failed
Passed
0
1
0.0%
100.0%
0.0%
0.3%
0
6
0.0%
100.0%
0.0%
1.8%
2
43
4.4%
95.6%
6.7%
12.8%
0
18
0.0%
100.0%
0.0%
5.3%
2
48
4.0%
96.0%
6.7%
14.2%
1
6
14.3%
85.7%
3.3%
1.8%
30
337
8.2%
91.8%
100.0%
100.0%

Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine
Count
% within category
% within Sibutramine

4.1.2. Sildenafil
Table 4.5 presents descriptive statistics for
the products tested for sildenafil. In fact, the
greater part of the products tested for
sildenafil passed. 92.9% of the dietary

Total
1
100.0%
0.3%
6
100.0%
1.6%
45
100.0%
12.3%
18
100.0%
4.9%
50
100.0%
13.6%
7
100.0%
1.9%
367
100.0%
100.0%

supplement products passed the sildenafil
test and only 7.1% failed. Moreover, 100%
of the dietary supplement products tested for
sildenafil carried label of country of origin
of China.

Figure 4.5: Categories of the Dietary Supplement Products Tested for Sildenafil
Category Food
Base

Pro
Biotic

Protein

13.6% 0.3%

1.6%

Dietary supplements
Carrying Label of COO

Herb

Fatty Mineral Vitamin
Acid

4.9% 4.6% 4.4%
Passed
92.9%
100%

4.2. Descriptive Analysis of Physical Tests
The total numbers of products that have
been studied for physical test are 367
products which are slightly more than what
is required for this study, 356 products. As
previously explained, the physical tests
include the following variables: brand name
of the product, product name, size of the
product, ingredients, instructions of use,
healthy warnings, storage condition,
production and expiry dates, batch number,

25.1%

Amino
Acids

18.8%

Mixture Miscell- Enzymes
aneous

12.5% 12.3%
Failed
7.1%
0%

1.9%

bar code number and country of origin
(COO) of the product.
4.2.1. Non-compliance of Label
Any
non-availability
or
ambiguous
information on any of the physical variables
mentioned above are compiled and
considered as non-compliance of product to
label requirement. This section consists of
total of non-conformity to the other label
requirements as mentioned within variables
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plus the non-conformity to the variable of
country of origin (COO).
4.2.1.1. Non-conformity of Label
Table 4.6 presents descriptive statistics for
the products tested physically based on
related variables for any non-conformity to
specifications of the label requirement of the
products. In fact, the greater part of the
products categories that failed the test of

non-conformity to the specifications of the
label requirement of the products is the food
base category with 25% failure followed by
a mixture of vitamins and minerals category
of 18.8% failure. This statistics is well
presented in figure 4.1 as bar chart. Overall,
there is 26.2% of non-conformity due to
non-conformity to other requirements of
label rather than COO or the information
was not clearly stated on the label.

Table 4.6: Crosstab Descriptive Statistics for Dietary Supplement Products Tested For Non-Conformity
of Other Requirements of Labels than COO within Categories

Fatty Acids

Minerals

Vitamins

Amino Acids

Mixture

category

Pro Biotics

Protein

Miscellaneous

Herbal

Food Base

Enzymes

Total

Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity
Count
% within category
% within nonconformity

Nonconformity
Non-conformity
Conformity of
of label
label
4
13
23.5%
76.5%
4.2%
4.8%
4
12
25.0%
75.0%
4.2%
4.4%
10
82
10.9%
89.1%
10.4%
30.4%
17
52
24.6%
75.4%
17.7%
19.3%
18
27
40.0%
60.0%
18.8%
10.0%
0
1
0.0%
100.0%
0.0%
0.4%
1
5
16.7%
83.3%
1.0%
1.9%
12
33
26.7%
73.3%
12.5%
12.2%
6
12
33.3%
66.7%
6.3%
4.4%
24
26
48.0%
52.0%
25.0%
9.6%
0
7
0.0%
100.0%
0.0%
2.6%
96
270
26.2%
73.8%
100.0%
100.0%

Total

17
100.0%
4.6%
16
100.0%
4.4%
92
100.0%
25.1%
69
100.0%
18.9%
45
100.0%
12.3%
1
100.0%
0.3%
6
100.0%
1.6%
45
100.0%
12.3%
18
100.0%
4.9%
50
100.0%
13.7%
7
100.0%
1.9%
366
100.0%
100.0%
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Figure 4.1: Descriptive Statistics for Dietary Supplement Products Tested For Non-Conformity of Other
Requirements of Labels than COO within Categories

4.2.1.2. Non-conformity of Country of
Origin (COO)
Table 4.7 presents descriptive statistics for
the products tested physically based on
related variables for any non-conformity to
the COO specifications. In fact, the greater
part of the products categories that failed the
test of non-conformity to the COO

requirements is the amino acids category
with 34.3% failure followed by fatty acids
category of 14.9% failure. This statistics is
well presented in figure 3 as bar chart.
Overall, there is 18.3% of non-conformity
due to non availability of COO or the
information of COO was not clearly stated
on the label.

Table 4.7: Crosstab Descriptive Statistics for Dietary Supplement Products Tested for Non-conformity of
Labels (COO) Within Categories
Categories

Fatty Acids

Minerals
category
Vitamins
Amino Acids

Count
% within category
% within COO
Count
% within category
% within COO
Count
% within category
% within COO
Count
% within category

COO
COO not available COO available
10
7
58.8%
41.2%
14.9%
2.3%
3
13
18.8%
81.3%
4.5%
4.3%
4
88
4.3%
95.7%
6.0%
29.3%
23
46
33.3%
66.7%

Total
17
100.0%
4.6%
16
100.0%
4.4%
92
100.0%
25.1%
69
100.0%
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Categories

Mixture

Pro Biotics

Protein

Miscellaneous

Herbal

Food Base

Enzymes

Total

% within COO
Count
% within category
% within COO
Count
% within category
% within COO
Count
% within category
% within COO
Count
% within category
% within COO
Count
% within category
% within COO
Count
% within category
% within COO
Count
% within category
% within COO
Count
% within category
% within COO

COO
COO not available COO available
34.3%
15.3%
10
36
21.7%
78.3%
14.9%
12.0%
0
1
0.0%
100.0%
0.0%
0.3%
2
4
33.3%
66.7%
3.0%
1.3%
7
38
15.6%
84.4%
10.4%
12.7%
3
15
16.7%
83.3%
4.5%
5.0%
5
45
10.0%
90.0%
7.5%
15.0%
0
7
0.0%
100.0%
0.0%
2.3%
67
300
18.3%
81.7%
100.0%
100.0%

Total
18.8%
46
100.0%
12.5%
1
100.0%
0.3%
6
100.0%
1.6%
45
100.0%
12.3%
18
100.0%
4.9%
50
100.0%
13.6%
7
100.0%
1.9%
367
100.0%
100.0%

Figure 4.2: Descriptive Statistics for Dietary Supplement Products Tested for Non-conformity of Labels
(COO) within Categories

Table 4.8 presents descriptive statistics for
the products tested physically based on
related variables for any type non-

conformity to specifications of the label
requirement of the products and reveals the
percentage of the approved products which
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carry no remarks to be modified. In fact, the
greater part of the products categories
within no-remarks field is the vitamin
category with 18.6% followed by the

miscellaneous category of 16.4%. Overall,
there is a 38.1% of products carries no
remarks and the rest 61.9% carries some
type of remarks.

Table 4.8: Crosstab Descriptive Statistics for Dietary Supplement Products Tested for All Variables and
Revealed No Remarks within Categories

Fatty Acids

Minerals

Vitamins

Amino Acids

Mixture

category

Pro Biotics

Protein

Miscellaneous

Herbal

Food Base

Enzymes

Total

Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks
Count
% within category
% within noremarks

4.2.1.3. Risks Associated With COO
Table 4.9 and figure 4.3 present descriptive
statistics for the products based on COO.
The majority of products are made in USA
yielding 31.6% followed by 27% of

No Remarks
Passed
Failed
3
14
17.6%
82.4%
2.1%
6.2%
9
7
56.3%
43.8%
6.4%
3.1%
26
66
28.3%
71.7%
18.6%
29.1%
25
44
36.2%
63.8%
17.9%
19.4%
16
30
34.8%
65.2%
11.4%
13.2%
1
0
100.0%
0.0%
0.7%
0.0%
3
3
50.0%
50.0%
2.1%
1.3%
23
22
51.1%
48.9%
16.4%
9.7%
9
9
50.0%
50.0%
6.4%
4.0%
19
31
38.0%
62.0%
13.6%
13.7%
6
1
85.7%
14.3%
4.3%
0.4%
140
227
38.1%
61.9%
100.0%
100.0%

Total
17
100.0%
4.6%
16
100.0%
4.4%
92
100.0%
25.1%
69
100.0%
18.8%
46
100.0%
12.5%
1
100.0%
0.3%
6
100.0%
1.6%
45
100.0%
12.3%
18
100.0%
4.9%
50
100.0%
13.6%
7
100.0%
1.9%
367
100.0%
100.0%

products that do not have any information
on COO. Other products within this study
are made in Australia, Belgium, Canada,
China,
Colombia,
Czech
Republic,
Denmark, England, France, Germany, India,
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Italy, Japan, New Zealand, Pakistan,
Singapore, South Africa, Spain, Syria and
UK yielding 0.5%, 0.3%, 9.5%, 7.6%, 0.3%,

1.6%, 4.4%, 0.5%, 2.2%, 3.5%, 1.6%, 0.5%,
0.3%, 0.5%, 2.2%, 0.3%, 0.8%, 0.3%, 1.4%
and 0.3% respectively.

Table 4.9: Descriptive Statistics for Country of Origin Risk of Dietary Supplement Products Tested
Name of Country
Australia
Belgium
Canada
China
Colombia
Czech Republic
Denmark
England
France
Germany
India
Valid
Italy
Japan
New Zealand
Pakistan
Singapore
South Africa
Spain
Syria
UK
USA
X
Total

Frequency
2
1
35
28
1
6
16
2
8
13
6
2
1
2
8
1
3
1
5
11
116
99
367

Percent
.5
.3
9.5
7.6
.3
1.6
4.4
.5
2.2
3.5
1.6
.5
.3
.5
2.2
.3
.8
.3
1.4
3.0
31.6
27.0
100.0

Valid Percent
.5
.3
9.5
7.6
.3
1.6
4.4
.5
2.2
3.5
1.6
.5
.3
.5
2.2
.3
.8
.3
1.4
3.0
31.6
27.0
100.0

Cumulative Percent
.5
.8
10.4
18.0
18.3
19.9
24.3
24.8
27.0
30.5
32.2
32.7
33.0
33.5
35.7
36.0
36.8
37.1
38.4
41.4
73.0
100.0

Figure 4.3: Descriptive Statistics for Country of Origin Risk of Dietary Supplement Products Tested
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Table 4.10 presents descriptive statistics for
the products tested physically and
chemically based on related variables for
any type of non-conformity to specifications
of the label requirement of the products and
revealed the percentage of the approved

products which carry no remarks. The
majority of products failed with related to
its COO include products from China,
Czech Republic, Italy, Syria, Singapore and
Japan with 100% failure. As well, all
products that carried no label of COO failed.

Table 4.10: Crosstab Descriptive Statistics for Dietary Supplement Products Tested for All Variables and
Revealed No Remarks with Country of Origin

Australia

Belgium

Canada

China

Colombia

Czech Republic

country

Denmark

England

France

Germany

India

Italy

Japan
New Zealand

Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count

No Remarks
Passed
Failed
2
0
100.0%
0.0%
1.4%
0.0%
1
0
100.0%
0.0%
0.7%
0.0%
16
19
45.7%
54.3%
11.4%
8.4%
0
28
0.0%
100.0%
0.0%
12.3%
1
0
100.0%
0.0%
0.7%
0.0%
0
6
0.0%
100.0%
0.0%
2.6%
10
6
62.5%
37.5%
7.1%
2.6%
2
0
100.0%
0.0%
1.4%
0.0%
4
4
50.0%
50.0%
2.9%
1.8%
8
5
61.5%
38.5%
5.7%
2.2%
4
2
66.7%
33.3%
2.9%
0.9%
0
2
0.0%
100.0%
0.0%
0.9%
0
1
0.0%
100.0%
0.0%
0.4%
2
0

Total
2
100.0%
0.5%
1
100.0%
0.3%
35
100.0%
9.5%
28
100.0%
7.6%
1
100.0%
0.3%
6
100.0%
1.6%
16
100.0%
4.4%
2
100.0%
0.5%
8
100.0%
2.2%
13
100.0%
3.5%
6
100.0%
1.6%
2
100.0%
0.5%
1
100.0%
0.3%
2
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% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks
Count
% within country
% within noremarks

Pakistan

Singapore

South Africa

Spain

Syria

UK

USA

X

Total



4.3. Inferential Analysis
This section presents the outcomes of the
analysis in order to relate to the objective
statements:
□ To identify the categories of the
consumer products controlled at the
consumer products safety section at DM
□ The relevant tests for each category
□ To identify the highest risk associated
products
The dietary supplement products were
tested for two main chemical tests including
the medicinal ingredients sildenafil and
sibutramine tests. The followings are the
results shown for each test.
4.3.1.
Hypothesis
concentration level

No Remarks
Passed
Failed
100.0%
0.0%
1.4%
0.0%
4
4
50.0%
50.0%
2.9%
1.8%
0
1
0.0%
100.0%
0.0%
0.4%
3
0
100.0%
0.0%
2.1%
0.0%
0
1
0.0%
100.0%
0.0%
0.4%
0
5
0.0%
100.0%
0.0%
2.2%
9
2
81.8%
18.2%
6.4%
0.9%
74
42
63.8%
36.2%
52.9%
18.5%
0
99
0.0%
100.0%
0.0%
43.6%
140
227
38.1%
61.9%
100.0%
100.0%

1:

Sibutramine

Total
100.0%
0.5%
8
100.0%
2.2%
1
100.0%
0.3%
3
100.0%
0.8%
1
100.0%
0.3%
5
100.0%
1.4%
11
100.0%
3.0%
116
100.0%
31.6%
99
100.0%
27.0%
367
100.0%
100.0%

Null hypothesis (H0): Sibutramine exists
and is detectable within the dietary
supplement products

The dietary supplement products were
tested for the sibutramine content and T-test
was conducted to test the above hypothesis.
The following table 4.11 shows the onesample statistics and test was performed for
sibutramine chemical test and it reveals that
the sample size for healthy supplement
products that were tested for sildenafil was
367 with the spread of 0.274 for the
standard deviation and a mean of 0.92. The
researcher performed the test on means. The
T- value which is referred as Zcal was
recorded with a value of 64.12 and the
significance (p-value) of 0.000.
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As the null hypothesis for sibutramine was
stated that the ingredient was measurable
within the dietary supplement products, the
p-value in this case is greater than alpha at
10%, 5%, and 1%. So, the null hypothesis

fails to reject for the sibutramine test which
means that the sibutramine level in dietary
supplement products is greater than 0 that
induces risk upon consumption.

Table 4.11: One-Sample Statistics & Test for Sibutramine
Sibutramine

N
367

Mean
.92

t

df

64.12

366

Std. Deviation
.274

Test Value = 0
Sig. (2-tailed)

.000

4.3.2. Hypothesis 2: Sildenafil concentration
level


Null hypothesis (H0): Sildenafil exists
and is detectable within the dietary
supplement products

The dietary supplement products were
tested for the sildenafil content and T-test
was conducted to test the above hypothesis.
The following table 4.12 shows the onesample statistics and test was performed for
sildenafil chemical test and it reveals that
the sample size for healthy supplement
products that were tested for sildenafil was
367 with the spread of 0.257 for the
standard deviation and a mean of 0.93. The

Mean
Difference
.918

Std. Error Mean
.014
95% Confidence
Interval of the Difference
Lower
Upper
.89
.95

researcher performed the test on means. The
T- value which is referred as Zcal was
recorded with a value of 69.284 and the
significance (p-value) of 0.000.
As the null hypothesis for sildenafil was
stated that the ingredient was measurable
within the dietary supplement products, the
p-value in this case is greater than alpha at
10%, 5%, and 1%. So, the null hypothesis
fails to reject for the sildenafil test which
means that the sildenafil level in dietary
supplement products is greater than 0 that
induces risk upon consumption.

Table 4.12: One-Sample Statistics & Test for Sildenafil
Sildenafil

N
367

Mean
.93

t

df

69.284

366

Std. Deviation
.257

Test Value = 0
Sig. (2-tailed)

.000

4.3.3. Hypothesis 3: Non-compliance of
label


Null hypothesis (H0): product label nonconformity exists and is detectable with
the dietary supplement products

The dietary supplement products were
tested physically for any non-conformity of

Mean
Difference
.929

Std. Error Mean
.013
95% Confidence
Interval of the Difference
Lower
Upper
.90
.96

the label of the product and T-test was
conducted to test the above hypothesis. The
following table 4.13 shows the one-sample
statistics and test was performed for nonconformity of label and it reveals that the
sample size for healthy supplement
products that were tested for this test was
367 with the spread of 0.44 for the standard
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deviation and a mean of 0.74. The
researcher performed the test on means.
The T- value which is referred as Zcal was
recorded with a value of 32.04 and the
significance (p-value) of 0.000. As the null
hypothesis for the non-conformity of label
was stated that the ingredient was

measurable within the dietary supplement
products, the p-value in this case is greater
than alpha at 10%, 5%, and 1%. So, the null
hypothesis fails to reject for the sildenafil
test which means that the sildenafil level in
dietary supplement products is greater than
0 that induces risk upon consumption.

Table 13: One-Sample Statistics & Test for Non-conformity
Noncorformity

N
366

Mean
.74

t

df

32.040

365

Std. Deviation
.440

Test Value = 0
Sig. (2-tailed)

.000

5. Discussion
Most of the product categories within the
international
firms
included
dietary
supplement products. This category has
been studied within this paper both from the
chemical and physical tests perspective.
5.1. Descriptive Statistics for Chemical
Results
5.1.1. Sibutramine
As this paper reveals, the majority of the
dietary supplement products tested for
sibutramine passed the test and only 8.2% of
the products contained sibutramine. The
majority of the dietary supplement products
that contained sibutramine carried no label
of COO or the COO was not mentioned on
the label in a clear way whereas 23.3% of
the products carried label of COO. As well,
the greater part of the categories that failed
the test of sibutramine is the vitamin
category with 27.2% failure followed by
enzymes category of 14.3% failure of
sibutramine. However, the sibutramine
concentration within the failed products was
not possible to be defined as the test was
only performed to either detect the
ingredient or not. In contrast and as per the
literature review in Germany which was
published by Dtsch Arztebl International,
the dietary supplement products tested for

Mean
Difference
.738

Std. Error Mean
.023
95% Confidence
Interval of the Difference
Lower
Upper
.69
.78

sibutramine contained twice the dose of the
recommended daily sibutramine dose
intended for medicinal products as was
licensed for use in Germany.
That is why the concentration of the content
was important to determine the product is
approved or failed; however, the reason DM
does not test the concentration of the
sibutramine is that at the time this study was
conducted and the tests were performed;
sibutramine had become banned ingredient
as medicinal product internationally. In fact,
as per table 4.4 products containing
sibutramine are among the risk associated
products.
5.1.2. Sildenafil
As per FDA, the sexual herbal products
tested for sildenafil revealed that only 7.1%
of the products contained the medicinal
ingredient. As well, all the failed products
in this research carried COO on its label and
there were from China.

6. Conclusion and Recommendations
6.1. Conclusion
The study revealed that certain chemical and
physical tests were associated with the
consumer products that had the potential to
impose risks with variations in the level of
risks under certain conditions. Basically,
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there were around many chemical tests that
were performed on dietary supplement
products. As well, certain physical aspects
were found by the researcher where
consumer products in general were tested
for.
In terms of the types of harmful chemicals
associated with the consumer products and
the highest and lowest risks to the
population of the Emirate of Dubai in 2013
and based on the findings, it is concluded
that dietary supplement products containing
sibutramine and sildenafil are considered as
the highest risks that can be associated with
each category of the consumer products as
per the results of one-sample t-test and the
concentration of the traces of the chemicals.

There suppose to be a well designed and
synchronized procedure so that DM is able
to tackle risk related products. This
procedure must involve various processes
and communications between different
parties to control the product import,
storage, distribution and selling chain so
that every aspect to be considered.
Following latest approach that has been
implemented in the risk management field
which reflects the scale of the operations of
the risk program; the CPSS has to adopt the
latest technique by deploying a risk manager
within each consumer product establishment
who is expert in consumer products and the
different risks associated with the products‘
consumption (McPhee, et al., 2007).

6.2. Recommendations

6.3. Further Studies

It is necessary to ensure the safety of the
consumer product through controlling and
managing the associated risks and this is
done through formulating and applying
efficient strategies, policies and controls to
maintain and enhance health and safety of
the consumers. These strategies for
controlling processes must be done
professionally in order to get the most
accurate and efficient results and also to
keep and maintain the success and safety of
these controlling programs.

Further investigation is necessary to ensure
that other aspects of risk related products
are considered including the storage
condition of the product and how the poor
storage condition can induce the risk of the
consumer products. Other recommendation
is that this research to be conducted on
regular interval to ensure that the number of
the risk associated products is reduced in the
market. As well, other types of consumer
products should be considered for any risks
and other types of tests should be added to
the categories for determination of any
risks.
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Upper Extremities Symptoms among Mobile Hand-held Device
Users and Their Relationship to Device Use
Abeer Ahmed Abdelhamed
Department of Physiotherapy, College of Health Science,
University of Sharjah, UAE

Aim

Introduction

The purpose of the study is to estimate the
prevalence of upper extremity symptoms
and their association to Mobile Hand-Held
Devices among Sharjah University students.
Subject & Methods: 200 students were
recruited from different colleges in
University of Sharjah , their ages ranged
from 17-25 years old; all of them reported
using mobile hand held devices. 169
participants were eligible for the study.
DASH questionnaire (Disability of Arm ,
Shoulder And Hand) was distributed to all
participants, subject were asked to answer
all questions as applicable, another
questionnaire
was
developed
and
distributed to provide supplemental
demographic
and
mobile
related
information Results: Findings showed
significance association between functional
limitation, tingling and stiffness and type of
Mobile Hand-Held devices, they also
showed significance association between
functional limitation and average hours of
chatting per day Conclusion: Although
most of the signs and symptoms reported by
the participants in the current study were
mild and moderate, some of the associations
observed in this study in combination with
epidemiology literature, suggest feasible
relationships between mobile hand-held
device use and musculoskeletal symptoms of
upper extremity.

Cellular phone use has increased
exponentially, with 3.3 billion service
contracts active worldwide or about one for
every two people on the planet. (Sophia B,
et al., 2011). Mobile Hand-Held Devices
now is taking place in the activity of daily
living for the individual, although cell
phone users are at risk of developing
various repetitive strain injuries (RSI)-type
conditions.

Key words: Mobile Hand-Held Devices,
upper extremity symptoms, functional
limitation, DASH questionnaire, university
students

Along with this rise in device use the
clinical literature claiming a link between
mobile hand-held device use and upper
extremity musculoskeletal symptoms (Storr
et al., 2007; Ming et al., 2006; Brasington,
1990). Phrases have been coined such as
‗text messenger‘s thumb‘, however little
evidence exists to support this association.
Although no epidemiological studies have
been reported, case reports and laboratory
studies indicate potential risks to
musculoskeletal health as a result of mobile
device use (Jonsson et al., 2007; Sengupta et
al., 2007; Storr et al., 2007; Ming et al.,
2006).
The combination of repetitive movements,
poor posture, and over-use of mobile phone
for texting or playing games, without taking
rest breaks, can cause injury to the nerves,
muscles, and tendons in the fingers, hands,
wrists, arms, elbows, shoulders, and neck,
which if ignored, may lead to long-term
damage. (Christine M. et al, 2011)
In frequent users of hand-held devices,
severe pain was felt primarily in the neck,
upper back and shoulders, often requiring
painkillers and becoming quite disabling,
says Richard Wells, director the Centre of
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Research Expertise for the Prevention of
Musculoskeletal Disorders in Waterloo,
Ontario. ―If we‘re creating a lot of 17-yearolds, 19-year-olds who have more chronic
shoulder, neck and arm problems, then they
got a lifetime of problems ahead of
them.‖(Ewa .G, 2009)
Given that the students in the university do
use smart phones in hourly basis, the lack of
epidemiological studies that highlight the
growing concern regarding this issue, in
addition to significant gap of knowledge in
literature, contribute to the lack of
perception of the problem`s size. The
present sudy therefore designed to estimate
the prevalence of upper extremity symptoms
and their association to Mobile Hand-Held
Devices
among
Sharjah
University
Students.

Methodology
Study design
Quantitative,
non-experimental,
cross
sectional study was conducted 200 students
of sharjah
Subjects: Convenience sampling of 200
students were recruited for the study from
different university colleges with the
following inclusion and exclusion criterion.
Inclusion Criteria:
 Age will be between 17-25 years.
 All types of hand held device.
 At least one year using Mobile HandHeld Devices.
 Using full utilization of services.

1.

Questionnaire that highlight the
demographic characteristics of the
participants along with parameters
regarding type of mobile device,
duration of utilization per day and type
of services.

2.

DASH questionnaire is used to evaluate
symptoms of arm, shoulder and hand as
well as ability to perform certain
activities.

All subjects were received a clear
description of questionnaire and subject
were asked to answer all questions as
applicable
Ethical Consideration
 Personal
information
were
kept
confidential and won‘t be revealed in the
results.
 The participation in this study is
voluntary; the subject can withdraw at
anytime.
 Participant has the right to ask all
questions and get answered before
participation and during the study.

Results
Data were collected and analyzed using chi
square test, (using SPSS, V.20). The results
are as follow:
I. Descriptive Analysis
A. Demographic criteria of the participants:
Figure 1.

Exclusion Criteria:
 Recent shoulder, arm and hand injury.
 Cervical disc injury.
 Rheumatoid arthritis of thumb.
 Previous carpal tunnel syndrome.
 Majors that impose greater risk for
thumb for example (dentistry &
physiotherapy)
Procedure
The
following
questionnaires
distributed to UoS students:

were
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B. Percentage of musculoskeletal symptoms
as in term of (pain, Functional limitations,

tingling, weakness and stiffness): Figure 2.

II: Association between Musculoskeletal Symptoms and
Parameters Concerning Mobile Hand-held Device Utilization

Selected

Table 1: Crosstab association between musculoskeletal symptoms (≥2) and gender of participants
Gender
Male
Female
Total
p-value

Pain
40.2%
39.1%
39.6%
0.389

Pain with activity
45.1%
57.5%
51.5%
0.601

Significance
Association
between
musculoskeletal symptoms and gender of
participants in respect to pain, functional
limitation, tingling, weakness (P-value:

Tingling
45.1%
43.7%
44.4%
0.061

Weakness
35.4%
43.5%
34.9%
0.962

Stiffness
45.1%
37.6%
36.1%
0.002

0.389, 0.601, 0.061, 0.962) respectively.
Whereas the results showed significance
association between stiffness and gender (Pvalue= 0.002). Moreover, 54.9%

Table 2: Crosstab association between musculoskeletal symptoms (≥2) and type of hand –held device
Blackberry
IPhones
Others
Total
p-value

Pain
38.0%
42.5%
54.5.0%
39.6%
0.737

Pain with activity
54.0%
38.6%
45.5%
51.5%
0.004

The results showed significant association
between functional limitation, tingling and

Tingling
43.9%
52.6%
46.4%
44.4
0.025

Weakness
35.3%
35.8%
27.3%
34.9%
0.901

Stiffness
36.0%
22.1%
64.6%
36.1%
0.025

stiffness and type of hand –held device (Pvalue= 0.004, 0.025, 0.025) respectively.

73

Duration of
utilization
<2years

Pain

Pain with activity

Tingling

Weakness

Stiffness

42.1%

53.9%

45.5%

25.0%

31.3%

>=2years

47.6%

51.6%

39.6%
0.322

63.0%
34.9%

40.9%

Total

49.5%
51.5%

p-value

0.600

44.4
0.189

0.008

35.1%
0.05

The results showed significant association between weakness and stiffness (P-value= 0.008,
0.05) respectively with respect to duration of utilization of mobile full services
Table 4: Crosstab association between musculoskeletal symptoms and chatting times
Duration of
utilization
<3h/day
>3h/day

Pain

Pain with activity

Tingling

Weakness

Stiffness

Total

34.3%
43.4%
39.6%

38.6%
60.5%
51.5%

40.0%
47.5%
44.4

31.4%
37.4%
34.9%

32.9%
38.4%
36.1%

p-value

0.147

0.039

0.224

0.137

0.937

The results showed significant association between functional limitation and chatting (Pvalue= 0.039).

Discussion
The use of Mobile Hand-Held Devices is on
the rise, the public has a perception that
device
use
is
associated
with
musculoskeletal symptoms. Case reports
and laboratory studies indicated that this
may be an area of concern, an
epidemiological study is warranted. The
study described herein was therefore
designed to determine the upper extremities
symptoms among mobile hand-held users
and their relationship to device use.
200 students were recruited for the current
study.169 participants were eligible for the
study. There are Two types of
questionnaires were distributed the first one
included some demographic information
regarding; age, gender, types of Mobile
Hand-Held Devices, types of services and
duration of utilization, the second
questionnaire is DASH questionnaire which
include
questions
regarding
(pain,
Functional limitations, tingling, weakness,
and, stiffness) on shoulder, arm and hand.
Data were collected and analyzed.
Case reports suggested a link between high
keystroke counts and hand disorders,

specifically De Quervain‘s tenosynovitis
and osteoarthritis of the joint at the base of
the thumb, the first carpometacarpal (CMC)
joint (Storr et al., 2007; Ming et al., 2006).
The result of present study showed a
significant association between functional
limitation and duration of chatting per day
(p-value = 0.039) which illustrate that
60.6% participants who chat for 3hours or
more will had functional limitation while
38.6% of participants had experience
functional limitation by chatting less than 3
hours. The result of the study coincided with
the result of (Eliana, 2005) who reported in
previous study on university students using
mobile hand held device that the degree of
pain rises with the frequency of using
mobile devices for such activities as texting,
emailing, Internet browsing, talking on the
phone and gaming. The author found that
pain in the right shoulder after 4.09 hours of
utilization was reported to be as high as 9.42
(out of ten) on a severity index. It was
reported at 8.33 after 3.76 hours, indicating
that after a period of time, relatively small
incremental increases in period of usage
resulted in higher levels of severity of pain.
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Moreover, current study reflected a
significant association between duration of
using mobile hand-held device and stiffness
& weakness (P-value = 0.008, 0.05)
respectively. Participants who use mobile
hand held device for less than 2 years
(30.3%) of them had stiffness while for
those who had it for 2 years and more
(40.9%). Furthermore, participants who use
mobile hand held device for less than 2
years 25% of them had weakness while
users who utilized mobile for 2 years or
more is 43%.In addition, overuse of hand
,arm shoulder muscles lead to had weakness
and with time to be stiff .
The result of this study support (Sengupta et
al., 2007) who reported in previous study
that Laboratory work has shown that due to
small spacing on the mini-keyboard, greater
static strain may be placed on the hand and
arm muscles during Mobile Hand-Held
Devices use as compared to during desktop
or laptop use. Furthermore, most mobile
device tasks require users to look sharply
downwards or to hold their arms out in front
of them to read the screen; this could lead to
fatigue and pain in the neck and shoulders.

Limitations
1. Probably
uncompleted
and\or
misunderstanding of questions.
2. Questions regarding Neck symptoms
was not included in the study instrument
3. Threats of external validity.
4. Discrepancy in number of mobile handheld types.

Conclusion
Although most of the signs and symptoms
reported by the participants in the current
study were mild and moderate. Some of the
associations observed in this study in
combination with epidemiology literature,
suggest feasible relationships between
mobile hand-held device use and
musculoskeletal symptoms of the upper
extremity.
while
this
research
is
preliminary, the associations observed,
together with the rising use of mobile
devices, argue for further research in this
field, including a prospective study with
more well-validated exposure measures.

Recommendations
1. Further studies will be needed to provide
full and comprehensive epidemiological
prevalence
of
musculoskeletal
symptoms association with mobile handheld users considering the following:



Larger sample of different types of
mobile hand held devices.
Utilization of valid and reliable
questionnaire that specify the region
that affected and include the neck.

2. "Prevention is the best medicine"




Adequate pacing
Adopt more neutral hand grip
Stretching , strengthening
muscle balance

and
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Abstract
Objective: Following a management
mandate to obtain Joint Commission
Internationale Accreditation (JCI) a series
of collective actions were initiated to
enhance Quality. As a part of this initiative
the GMCHRC laboratory chose a Quality
Indicator which is the Test report
turnaround time.
Six Sigma is considered to be an important
quality improvement tool in the industry.
This paper outlines the application of six
sigma methodology along with the
implementation
of
a
laboratory
instrumentation interfacing solution in
bringing down turnaround time (TAT)
failures in the hospital laboratory sample
collection, testing and reporting cycle at
GMC Hospital Ajman.
This was implemented since the GMC
Hospital laboratory was facing numerous
client complaints due to TAT failure in
reporting of diagnostic test results. Delayed
test results also may result in late initiation
of appropriate therapy to the patient.
Materials and Methods: TAT of a test has
been defined for the purposes of this study
as the time from sample collection to report
being readied for printing. Almost 80% of
the tests in the lab had an assigned TAT of 3
hours. Samples reported outside the TAT
were considered as TAT failures. To

address the problem of high TAT failures
the following steps were taken
1. Bar coding of all samples was facilitated
and all samples barcoded
2. Random access analyzers interfaced
through RS232 ports with HIMS
(Hospital Information Management
System)
3. TAT defined for all in-house tests
4. Barcoded samples were scanned and
time points noted automatically at the
following impact points
a. Collection,
b. Receipt in lab,
c. Testing on bench,
d. Initial technical verification,
e. Secondary verification and
f. Printing of report.
This data was monitored for adherence to
the time allotted to the pre-analytical,
analytical and post analytical phases. Any
failures in each area were systematically
addressed.
5. Three cycles of the DMAIC process was
used to decrease the defect rate and
enhance adherence to TAT.
a. In the first cycle analytical Issues
b. In the second cycle pre-analytical
issues and
c. In the third cycle post-analytical
issues were defined, measured,
analyzed, intervention carried out
and changes consolidated (DMAIC).
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d. This was followed by a control phase
and close monitoring
Results: The interventions in phases, over a
eleven months period, sequentially brought
down TAT failures (pre-intervention)
47.20% (January), to 33.96% (February),
14.04% (March), 11.22% (April), 4.95%
(May), 3.04% (June), 1.75% (July), 0.94%
(August), 1.68% (September), 0.57%
(October), 0.42% (November) (postintervention) respectively. The results
indicate a significant decrease in the TAT
failure rate following the interventions
discussed. A slight increase in TAT noticed
in September 2013, on root cause analysis
was seen to be due to reagent supply issues
and corrective and preventive actions were
initiated. The control period TAT failure
values showed a consistent decrease as the
staff became more proficient in handling
day to day laboratory issues and had an
increased awareness of the importance of
timely reporting.
Conclusion: A barcode enabled laboratory
equipment
interfaced
HIMS
system
combined with Six Sigma Tools was able to
significantly enhance adherence to TAT,
improve services to physician, resulted in
better staff utilization and improve the
quality and value of the report by ensuring
timely reporting. To consolidate gains and
for continual improvement it is now
proposed to improve performance by further
reduction of TAT, introducing POCT,
introducing a dedicated LIMS and autoverification of samples.
Keywords: Clinical laboratory, Sigma Six,
turnaround time, Laboratory Information
Management System

Introduction
This paper outlines the application of Six
Sigma processes in conjunction with
information technology processes in a busy
hospital laboratory to enhance performance
and reduce clinical errors. The patients and
physicians using laboratory services had
complained of inordinate turnaround time

(TAT) delays, lost samples, leading to a
direct impact on early diagnosis, delay in
the start of early appropriate treatment,
patient
dissatisfaction,
physician
dissatisfaction and revenue loss.
Six Sigma is considered to be an important
quality improvement tool in the industry.
Six
Sigma
methodologies
involve
implementing a strategy based on
measurement and data collection focusing
on improvement of process and defect
reduction developed initially by Motorola in
19811. Two Six Sigma sub-methodologies
DMAIC (define, measure, analyze, improve,
control) and DMADV (define, measure,
analyze, design, verify) are for existing
processes and developing new processes
respectively so as to perform at Six Sigma
quality levels i.e., 3.4 defects per million
opportunities. In Six Sigma programs, the
PDCA, plan–do–check / study–act (or
PDSA) cycle, popularly also known as the
Deming cycle or Shewhart cycle is a four–
step model for carrying out change. The
PDCA cycle should be repeated for
continuous improvement.
This paper describes the authors experience
in the application of six sigma methodology
along with the implementation of a
laboratory
instrumentation
interfacing
solution in bringing down TAT failures in
the sample collection, testing and reporting
cycle2 at a busy hospital laboratory.

Materials and Methods
This study was carried out at the Gulf
Medical College Hospital and Research
Centre (GMCHRC) during the period
January 2013 to November 2013 over an
eleven month period. The TAT of a test has
been defined for the purposes of this study
as the time from sample collection to the
time of the report being readied for printing.
The pre-pre analytical phase and the postpost analytical phase of the ―Brain to Brain
cycle‖ as described by Peblani et al were not
included in the study TAT consideration.
All the tests done in the lab had an assigned
TAT value acceptable to clinicians. Tests on
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random access analyzers (i.e., almost 80%
of the tests) in the lab had an assigned TAT
of 3 hours. Other tests had TAT values
assigned depending on the methodology,
e.g., Microbiology Cultures had 72 hours
etc.
The necessity of modifying process in a
busy lab required a slight modification of
the conventional DMAIC process to the
following cycle: Define, Measure, Analyze,
Intervene, and finally Consolidate or
Control (DMAIC). It also required that the
processes of implementation were not
disruptive. With this aim following a one
month pre-intervention period where
detailed observations and technology
modifications were carried out, three cycles
of two months each of the DMAIC process
were run to address respectively



o An SOP for pre-collection patient
preparation, sample collection and
transportation was not available
o Missing samples
o Multiple repeat sample collections
o Frequent test downs due to kit stockouts
o Anecdotal issue reporting
o Shortage of staff
o Phlebotomy services also provided
by lab staff
o Staff training on instruments,
documentation, troubleshooting and
subsequent competency assessment
was found to be inadequate
o No accreditation or standardization


This will be followed by a control phase of
four months, wherein the gains if any will
be consolidated.

The Pre-intervention Phase was marked
by observation and identification of the
problematic issues into pre-analytical,
analytical and post analytical areas. Some of
the opportunities for improvement identified
were:


LIMS and QMS
o No inter-phasing of equipment with
the
Laboratory
Information
Management System (LIMS)
o No data points available for analysis
o No documented External Quality
Assurance
Scheme
(EQAS)
participation
or
any
outlier
corrective action
o TAT not defined for all in-house
tests
o Bar coding of samples not done

Analytical
o Repeat testing leading to loss of
revenue
o Non usage of daily controls
o Use of Westgard Rules, QC Charts
and its subsequent corrective action
was not being adequately carried out
o Masking instead of calibrator use
o Manual data entry and typographical
errors

a. First cycle:
analytical issues,
b. Second cycle: pre-analytical issues and
c. Third cycle:
post-analytical issues

It is hypothesized that the use of a Six
Sigma driven DMAIC methodology will
significantly bring down TAT failures.

Pre-analytical



Post analytical
o Delayed reports
o Random access analyzers interfaced
HIMS

To address the identified issues and ensure
data based intervention is carried out a
system of barcoding of samples was
implemented. Barcoded samples were
scanned and time points noted automatically
at collection, receipt in lab, testing on
bench, initial technical verification,
secondary verification and printing of
report. TAT for each time point for each test
was defined. Data was continuously
monitored electronically for laboratory
adherence to the pre-analytical, analytical
and post analytical timelines. All issues
identified were corrected.
The Random access analyzers were interphased through RS232 ports with the LIMS
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and a bidirectional data flow between the
equipment ensured that the appropriate tests
were being carried out on the samples sent
to the lab obviating data entry errors
Phase I: Addressing Analytical Issues
The following interventions were carried
out in this phase. Process of daily equipment
maintenance and regular calibration initiated
and instrument function improved. EQAS
started for all tests from using material
supplied by the College of American
Pathologists (CAP). Regular calibration and
Running controls and good EQAS results
gave staff more confidence in reports. Daily
Lab stock verification was carried out.
Purchase and stores departments set up fresh
reorder levels. Kit availability improved
with rare stock outs. Staff training on all
instruments was carried out. Lab SOPs were
written and staff trained on SOPs and
documentation. Nursing staff recruited for
providing Phlebotomy services freeing
laboratory staff for technical duties was
initiated. Inter-phasing of equipment
ensured the ability to follow sample time
points through the lab, no manual data entry
for majority of samples, no typographical
errors and releasing technicians to do
another jobs. A Quality Management
System was implemented to align with ISO
15189 and CAP requirements and staff
trained on incident reporting, Root Cause
Analysis (RCA) and Corrective and
Preventive Action CAPA analysis. All staff
was trained on the tests to be carried out and
IT processes involved.
Phase II: Pre-analytical Issues
Patient waiting time was found to be high
both for registering the tests, payment and
printing of results. The process was
streamlined with an electronic queue system
and sign boards for separating the cash
counter and report receiving. Peak rush
hours of lab were identified: manning of
phlebotomy stations adjusted to account for
patient flow. The time lapse between sample
collection and arrival at the testing bench
was decreased by ensuring a Lab orderly

went to collect sample every 15 minutes and
delivered it at the accessioning counter.
Phase III: Post Analytical Issues
With the aim that the time lag between
result verification and approval be not be
more than 15 minutes the technicians
responsible for verification were asked to
check every 15 minutes for any pending
results. To ensure this the LIMS was
configured so as to display verification
pending samples by a different color code.
Approval was carried out routinely.
Control Phase
This phase lasting four months is designed
to consolidate all the gains and prepare for
the next cycle of Six Sigma implementation.
Population and Size of the Universe
All the tests samples which were sent to the
lab were included in the study. The tests
were clearly subdivided into their respective
departments
and
TAT
monitored
electronically. The laboratory on an average
did 600 to 1100 tests per day.
Data Collection Tools
Raw data collected by reading the bar coded
samples using a bar code reader. The
barcodes was generated by the middle ware
through the LIMS and printed. Raw data
input is analyzed by the LIMS and used to
analyze data and provide statistical data in
the form of graphical output wherein each
sample was followed through all the phases
of the analytical phases and those which
were within TAT were coded green and
those out of TAT were colored red. Samples
falling in the red category were analyzed for
reasons for delay in TAT and those were
systematically addressed using RCA and
CAPA.
Data Collection
Timely and accurate laboratory test results
are a cornerstone of effective diagnosis and
treatment of patients‖. This study proposes
to examine TAT as an index of laboratory
performance, primarily because of the broad
range of issues which needed to be
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addressed. TAT primarily is an index of
overall
laboratory
performance
predominantly since it affects the
availability of clinically useable results on
time, leading to effective intervention by the
physician and early recovery by the patient.
Pre-analytical, Analytical and Postanalytical issues were serially assessed as
described above. The method for data
collection for the process was electronic.
Samples will be barcoded on collection. The
barcoded samples were read by a bar code
scanner at the following time points
1.
2.
3.
4.

On sample collection
Receipt at laboratory
Receipt on the work bench
Samples were recognized by the
machine and the interphase gave a
command for the appropriate test to be
carried out
5. The data were transmitted at the point of
completion of testing
6. The data was verified for clinical
correlation prior to release of report
7. The date and time of report being
collected were printed.
All tests had a predefined TAT and the same
was published. The data was checked for
accuracy prior to release.
Primary Data Collection: Primary data
collection included the entire study
population. This was necessitated by the
fact that the population under the scope of
the study were patient samples and it was
important that they all be treated alike to
prevent an unconscious bias when only a
fixed known percentage of appropriate
sample size was checked. The format for
primary data collection proposed as in Table
No 1.
Table 1: Format for primary data collection
S
No
01
02
03

Event
Time
of
sample
collection
Time
of
sample
receipt at the lab
Time
of
sample
receipt at the lab

Sample 1

Sample 2
etc….

04
05

bench
Time
of
sample
testing completion
Time of verification
of report

Since the lab tests are approximately twenty
five thousand or more a month, around a
hundred and twenty five thousand discrete
bits of data were collected and analyzed.
Secondary Data Collection: Daily report
format of the analyzed primary data is
shown in Table No 2.
Table 2: Format for secondary data collection
(Daily reports)
Items

Date
1…

Date
2…

Test volume
Tests from Inpatients
Tests from Direct patients
Tests from Out patients
Out-patient Test Volume section
wise
Biochemistry
AP and cytology
Hematology
Microbiology & clinical pathology
Laboratory profiles
POCT
Pending reports
Number of reports signed off
No of tests out of TAT
TAT failure rate in %
Staff strength
Staff on weekly off
Staff – absent
No of Phlebotomists
Total Med techs
Lab instrument and reagent status
Instrument failures
Calibration Not Done
Quality Control Failures
Test Down
Reagent Short
IT Issues
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Monthly Reports: These were designed to
give a monthly overview of the TAT as
described in Table No 3.
Table 3: Format for secondary data collection (Monthly reports)
Phases

Month/ 2013

Pre-intervention
(Define and Measure)
Phase I: Pre-analytical Phase
(Analyze & Intervene)
Phase II: Analytical Phase
(Analyze & Intervene)
Phase III: Post analytical
Phase (Analyze & Intervene)
Control Month 1
Control Month 2
Control Month 3
Control Month 4

No of tests
done

No of TAT
failures

Sigma
Level

% TAT
Failures

P

January
February
March
April
May
June
July
August
September
October
November

The data collected was validated for accuracy prior to analysis.
Research Tools Applied
The research tools applied include simple
programmed metrics for collection of TAT,
graphically presented online for day to day
follow up by technicians. Only results out of
TAT were presented in a distinct color.
Percentage number of samples outside TAT
were calculated and reported. The data were
finalized once a month and TAT failure rate
computed. The same will be graphically
plotted and the data compared month on
month for improvement. The data collected
was analyzed by using the Z-test for two
proportions formula: Z=(p1-p2)/〖SE〗
_((p1-p2)) and SE= √(p1(1-p1)/n1+p2(1p2)/n2). Critical values 1.96 for 0.05 and
2.58 for 0.01. (usual for Z-standardization).
This was done online using an online
calculator. The one below has been
validated by and is intended for use by this
study :
http://www.socscistatistics.com/tests/ztest/D
efault2.aspx

Results
The data was assessed for significance in
terms of improvement in TAT adherence on

a day to day and a month to month basis.
The results are as follows:
Daily Report
An example of data derived from a series of
samples on a specific day has been quoted
as an example below:
Table 4: Exemplary Filled Format for primary
data collection
S
No
01
02
03

04
05

Event
Time of sample
collection
Time of sample
receipt at the lab
Time of sample
receipt at the lab
bench
Time of sample
testing completion
Time
of
verification
of
report

Sample 1
0900

Sample 2
etc….
0901

0910

0911

0930

0930

0950

1010

0959

1020

These tables helped analyze individual TAT
failures and initiate a Root Cause Analysis
and a Corrective and Preventive Actions.
The daily report format of the analyzed
primary data is as follows
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Table 5: Exemplary Filled Format for secondary
data collection (Daily reports)
Items
Test volume
Tests from Inpatients
Tests from direct patients
Tests from Out patient
Out-patient Test Volume section wise
Biochemistry
AP and cytology
Hematology
Microbiology & clinical pathology
Laboratory profile
POCT
pending reports
No of reports signed off (Report issues to
patient)
NO. OF TEST OUT OF TAT
TAT failure rate in %
Staff strength
Staff on weekly off
Staff – absent
No of Phlebotomists
Total Med techs
Lab instrument and reagent status
Instrument failures
CALIBRATION not done
QUALITY CONTROL Failures
TEST DOWN
REAGENT SHORT
IT ISSUES

Date
856
213
87
556
610
15
150
12
63
6
1

Monthly Reports
This helped understand the Monthly status
of the laboratory operations and review
TAT failures on monthly basis. The
interventions in phases, over a eleven
months period, sequentially brought down
TAT failures (pre-intervention) 47.20%
(January), to 33.96% (February), 14.04%
(March), 11.22% (April), 4.95% (May),
3.04% (June), 1.75% (July), 0.94%
(August), 1.68% (September), 0.57%
(October),
0.42%
(November)(postintervention) respectively. The results were
noted are displayed in Graph No.1 and
Table no 6.

855
1
0.11%
20
2
1
4
21
Nil
0
0
0
0
0
0

This helped understand the daily status of
the laboratory operations and review TAT
failures on daily basis

Graph 1: TAT Failure rates

The Graph displays TAT failure rates on the
Y axis, and The time points in the year 2013
on the X Axis.

Table 6: Monthly reports of TAT failures
Phases
Pre-intervention (Define
and Measure)
Phase I
(Analyse & Intervene)
Phase II
(Analyse & Intervene)
Phase III
(Analyse & Intervene)
Control Month 1
Control Month 2
Control Month 3
Control Month 4

Month/
2013

No of tests
done

No of TAT
failures

Sigma
Level

% TAT
Failures

January

12515

5907

1.57

47.20%

February
March
April
May
June
July
August
September
October
November

14678
20684
20596
21643
19576
17870
16738
20459
20155
20173

4985
2903
2310
1072
595
313
158
344
115
84

1.91
2.58
2.72
3.15
3.38
3.61
3.85
3.62
4.03
4.14

33.96%
14.04%
11.22%
4.95%
3.04%
1.75%
0.94%
1.68%
0.57%
0.42%

P

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.05
<0.05
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Statistical Tests of Significance
The results of significance for every two
successive pair is tested are as follows
•

January-February

The Z-Score is 22.2027. The p-value is 0.
The result is significant at p <0.05. The
proportion of Yes or No responses for
Observation 1 is 0.472. The proportion for
Observation 2 is 0.34.
•

February-march

The Z-Score is -44.3532. The p-value is 0.
The result is significant at p <0.05. The
proportion of Yes or No responses for
Observation 1 is 0.14. The proportion for
Observation 2 is 0.34.
•

March-April

The Z-Score is 8.6221. The p-value is 0.
The result is significant at p <0.05. The
proportion of Yes or No responses for
Observation 1 is 0.14. The proportion for
Observation 2 is 0.112.
•

April-May

The Z-Score is -23.7053. The p-value is 0.
The result is significant at p <0.05. The
proportion of Yes or No responses for
Observation 1 is 0.05. The proportion for
Observation 2 is 0.112.
•

May-Jun

The Z-Score is -9.8488. The p-value is 0.
The result is significant at p <0.05. The
proportion of Yes or No responses for
Observation 1 is 0.03. The proportion for
Observation 2 is 0.05.
•

Jun-July

The Z-Score is 8.0927. The p-value is 0.
The result is significant at p <0.05. The
proportion of Yes or No responses for
Observation 1 is 0.03. The proportion for
Observation 2 is 0.018.
•

July-August

The Z-Score is -6.4798. The p-value is 0.
The result is significant at p <0.05. The
proportion of Yes or No responses for

Observation 1 is 0.009. The proportion for
Observation 2 is 0.018.
•

August-September

The Z-Score is -6.1323. The p-value is 0.
The result is significant at p <0.05. The
proportion of Yes or No responses for
Observation 1 is 0.009. The proportion for
Observation 2 is 0.017.
•

September-October

The Z-Score is -10.5887. The p-value is 0.
The result is significant at p <0.05.. The
proportion of Yes or No responses for
Observation 1 is 0.006. The proportion for
Observation 2 is 0.017.
•

October- November

The Z-Score is 2.2093. The p-value is
0.0271. The result is significant at p<0.05.
The proportion of Yes or No responses for
Observation 1 is 0.006. The proportion for
Observation 2 is 0.004.

Discussion
Table No 6 and the statistical analysis
shows significant decrease in TAT failure
rates month on month from 47.2% in
January to 0.42% in November 2013. The
changes were significant statistically month
on month and Phase to Phase. A slight
increase in TAT noticed in September 2013,
on root cause analysis was seen to be due to
reagent supply issues and corrective and
preventive actions were initiated. The
control period TAT failure values showed a
consistent decrease as the staff became more
proficient in handling day to day laboratory
issues and had an increased awareness of
the importance of timely reporting.
Causes of errors in the total testing process
described by Plebani3 are Pre-pre-analytical
(46-68%), Pre-analytical (3-5%), Analytical
(7-13%), Post-analytical (13-20%) and Postpost-analytical (25-46%). ―On time and
accurate‖ laboratory test result is a
cornerstone for the effective diagnosis and
treatment of patients‖4. This study only
examined TAT as an index of laboratory
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performance primarily because of the broad
range of issues which needed to be
addressed. TAT performance improved,
leading to better patient and clinician
satisfaction. Pre-analytical, Analytical and
Post-analytical issues were serially assessed
as described above. TAT showed
remarkable improvement month on month
as evidenced by the data presented.
Hawkins states that ―For many years, the
clinical laboratory has been at the forefront
of quality improvement activities in the
healthcare sector. Its focus on analytical
quality has resulted in an error rate of 4-5
sigma which surpasses most other areas in
healthcare‖2.

laboratory medicine concept described by
Lundberg5,6.
Using
existing
quality
management expertise, and conjunction
with information technology, the clinical
laboratory will have an important role in
reducing clinical errors and improving
patient safety.

However definitions of areas outside the
immediate laboratory environment and its
distinct division into five areas has led to
effective interventions leading to better
management of the extra-analytical phase of
laboratory testing. The Education and
Management Division (EMD) of the
International
Federation
of
Clinical
Chemistry and Laboratory Medicine (IFCC)
has a Working Group on "Laboratory errors
and patient safety" (WG-LEPS). Quality
indicators proposed by IFCC and WG-LEPS
help benchmarking data for laboratories.
Managing the Brain to Brain phases of the
total testing cycle is the next challenge for

Conclusion

This study was limited by the absence of
inclusion of the pre-pre and the post-post
analytical phases of the analytical cycle. It is
proposed to extend this study to make it a
routine of the laboratory process and extend
the Six Sigma activities to other areas of the
laboratory, e.g., decreasing control failures,
decrease loss/expiry of reagents etc.

A barcode enabled laboratory equipment
interfaced HIMS system combined with Six
Sigma Tools was able to significantly
enhance adherence to TAT, improve
services to physician, resulted in better staff
utilization and improvement in the quality
and value of the report by ensuring timely
reporting. To consolidate gains and for
continual improvement it is now proposed
to improve performance by further
reduction of TAT by introducing POCT,
introducing a dedicated LIMS and autoverification of samples.
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A Paradigm Shift from Blame to Fair and Just Culture: A Middle
East Hospital Experience
Krishnan Sankaranarayanan
Senior Safety Officer, Tawam Hospital, UAE

Abstract
Tawam Hospital based in the United Arab
Emirates is a Johns Hopkins affiliated
hospital; Tawam is currently establishing a
culture of safety under the auspices of Johns
Hopkins. The Comprehensive Unit based
Safety Program (CUSP) developed by
Hopkins, is a 6-step patient safety program
that begins and ends with staff assessments
of safety in the workplace. CUSP creates a
culture that targets system failures and not
individual faults.
CUSP focused on fostering the support of
senior executive leadership of the hospital.
The program is aimed at bridging the gaps
between hospital leadership, department
chair/unit
managers
and
frontline
caregivers.
Initially ICU, NICU, and Pediatric
Oncology Unit were selected as pilot
projects to assess the acceptance of the new
safety culture philosophy. Tawam Hospital
now has twelve actively functioning CUSP
units representing critical care, pediatrics,
and general medical surgical services,
Ob/Gyn services and recently with
Operating Room and the Emergency
Department. The Culture of Safety is a
never-ending journey.
Keywords: Safety Culture, Leadership,
Learning from Defects.

Introduction
Culture of safety emerged from high
reliability organizations (HROs), such as the
aviation and nuclear power industries. The
objective of HRO‘s is to consistently
minimize adverse events despite carrying
out inherently intricate and hazardous work.

These organizations maintain a commitment
to safety at all levels, from frontline
providers to managers and executives.
Improving the culture of safety within
healthcare is long overdue and is now
becoming an essential component to prevent
and reduce errors, thereby improving overall
health care quality(AHRQ, n.d.).
The groundbreaking Institute of Medicine‘s
(IOM) ―To Err Is Human” report in 1999,
found that as many as 98,000 people died
each year from medical errors in hospitals in
the United States alone, making medical
errors a more common cause of death than
motor vehicle accidents, breast cancer, or
AIDS. The report estimated that these errors
cost the United States nearly $38 billion
each year (Kohn, Corrigan, & Donaldson,
1999).
Now ten plus years after the IOM report,
medical errors are still a widespread
problem in the United States. It has been
estimated that more than 1.5 million people
have been sickened, injured, or killed by
medication errors each year since the report
was issued and an estimated 1.7 million
persons have battled illnesses due to
hospital acquired infections, with tens of
thousands dying (Clark, 2009).
In contrast, reporting medical errors is
uncommon amongst healthcare providers in
the Middle East region. The concept of
patient safety itself is an emerging
philosophy for healthcare organizations in
the region. Coupled with this emerging
philosophy is a lack of a cohesive research
agenda focused on capturing patient harm
due to medical errors. Tawam Hospital, in
affiliation with Johns Hopkins Medicine,
one of the largest hospitals of the United
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Arab Emirates, has taken a proactive stance
for patient safety and has helped to
spearhead the patient safety movement in
the region.
Tawam Hospital faced many of the same
barriers to patient safety present in hospitals
elsewhere
such
as,
communication
hierarchies between providers, and lack of a
supportive environment in which to report
errors without fear of repercussions (Stein,
1967).A
culture
unaccustomed
to
acknowledging medical errors and a
tendency for poor communication and
teamwork often lead to adverse events
(Kohn et al. 1999). Tawam Hospital also
has a unique set of challenges in that it
employs staff from over 60 nations, making
cross-cultural communication a strong
variable in patient safety efforts.
Many of these caregivers have traditionally
felt an added reluctance to admit mistakes
because doing so might jeopardize their
jobs. Bridging the gap between timid nurses
who were unable to speak up and assertive
and authoritative physicians has been a
major communication barrier.
Tawam Hospital‘s executive leadership
realized that the best way to enhance patient
safety is to build a Culture of Safety at the
hospital and in January 2008 they launched
the Johns Hopkins Hospital Comprehensive
Unit- based Safety Program (CUSP). Early
in the safety movement at Tawam the
leadership created a Patient Safety
department specifically for the role out of
staff education and program standards. The
department consisted of four patient safety
officers and a medication safety officer. The
affiliation of Tawam Hospital with Johns
Hopkins Medicine, which began in 2006,
provided access to Johns Hopkins Medicine
experts for training in the science of patient
safety and human factors engineering.
The CUSP philosophy began at Johns
Hopkins Hospital in September 2002
concurrently with the Josie King Safety
Program (Josie King Foundation).Deploying
a CUSP initiative fosters a culture that

targets system failures and not individual
fault. The CUSP rollout entails a 6-step
process that begins and ends with staff
assessments of safety in the workplace. The
program philosophy advocates safety for
health care providers and their patients, and
provides an avenue of open communication
for all staff throughout the organization
(Armstrong Institute for Patient Safety and
Quality).
Step 1:
a) Assigning a senior executive leader to
adopt a CUSP unit.
b) Administering the Safety Attitudes
Questionnaire (SAQ).
c) Creating a multi-disciplinary team in the
unit.
Step 2: Train the staff on Science of Safety
Step 3: Administer a 2 question survey
1. Please describe how you think the next
patient in your unit/clinical area will be
harmed.
2.
Please describe what you think
can be done to prevent or minimize this
harm
Step 4: Executive walk rounds
Step 5: Conduct CUSP monthly meetings.
a) Learning from our mistakes
b) Improve teamwork and communication
Step 6: Resurvey staff after an eighteen
month period.
The implementation of CUSP at Tawam
Hospital was rolled out as a pilot project in
February 2008.

Culture Assessment Survey
Safety culture is generally measured by
surveys of providers at all levels. Available
validated surveys include the Hospital
Survey on Patient Safety Culture (HSOPS)
from the Agency for Healthcare Research &
Quality and
the
Safety Attitudes
Questionnaire (SAQ) from Pascal Metrics.
These surveys ask providers to rate the
safety culture in their unit and in the
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organization as a whole, specifically with
regard to the key features:







Acknowledgment of the high-risk nature
of an organization's activities and the
determination to achieve consistently
safe operations
A blame-free environment where
individuals are able to report errors or
near misses without fear of reprimand or
punishment
Encouragement of collaboration across
ranks and disciplines to seek solutions to
patient safety problems
Organizational commitment of resources
to address safety concerns (AHRQ, n.
d.).

In the Middle East, studies on safety culture
assessment have been conducted in Qatar
and in the Kingdom of Saudi Arabia. AlIshaq (2008) assessed nurse‘s perceptions of
safety culture in one Qatar health system
and Al-Ahmadi (2010) has reported safety
assessments from healthcare systems in the
Kingdom of Saudi Arabia. Both studies
reported using the HSOPS instrument.
Neither study discussed the use of a
structured approach, such as CUSP, to
establish an organizational culture of safety
prior to, or following the staff assessment.

Tawam Hospital adopted a scientific
approach to CUSP implementation and
conducted pre-test measurement of staff
perception of safety culture using the SAQ
instrument, pre-CUSP implementation.
The SAQ is a survey instrument used in
over 500 hospitals in the United States,
United Kingdom and New Zealand, and has
been validated for use in critical care,
operating rooms, pharmacy, ambulatory
clinics, labor and delivery, and general
inpatient settings(Sexton et al., 2006).The
SAQ instrument measures culture of safety
along seven dimensions: Teamwork
Climate; Safety Climate; Job Satisfaction;
Stress Recognition; Working Conditions;
Perceptions of Hospital Management; and
Perceptions of Unit Management(Sexton et
al., 2006).
Tawam Hospital partnered with Pascal
Metrics to implement the SAQ. The paper
based SAQ was administered to all Tawam
Hospital staff in three phases (2008 [preimplementation], 2010 and 2011. The SAQ
was administered under standardized
conditions to ensure staff representation and
uniformity across the organization. The
results of staff participation during the three
phases are illustrated in Figure 1.

Figure 1
Location
Phase 1
Phase 2
Phase 3

CUSP Pilot Units
In-patient areas
Out-Patient &
satellite locations
Total

Year
2008
2010

Targeted
staff
199
1600

Surveys
Administered
199
1476

Survey
Returned
199
1450

Survey
response rate
100%
98%

2011

805

497

483

97%

2604

2172

2132

Eighty-two percent of staff in patient care
areas participated in the SAQ survey with
an overall response rate of 98% in the 3
phases combined.

CUSP Pilot Units
In 2008, the Intensive Care Unit, Neonatal
Intensive Care Unit, and Pediatric Oncology
Unit (ICU/ NNU/ Pediatric Oncology) were
selected for implementation as pilot projects

to assess the acceptance of the new safety
culture philosophy. The units were selected
in part due to their high-risk, high-volume
nature and use of closed medical staffs.
Pre-work for the patient safety initiative
roll-out
included
interactive
video
conferences and other support from the
Johns Hopkins Medicine Center for
Innovation in Quality Patient Care, now the
Armstrong Institute for Patient Safety and
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Quality.
(http://www.hopkinsmedicine.org/armstrong
_institute/).
Executive Partnership
Senior executive leaders of the hospital
were assigned to each of the pilot units and
underwent training by experts from the
Johns Hopkins Medicine Center for
Innovation in Quality Patient Care. The
training focused on topics such as the
historical context of patient safety, the
science of safety, systems thinking,
installation of a ―fair and just‖ culture, and
overall CUSP unit installation tips
(Pronovost, et al., 2004).
Multi-disciplinary teams
The CUSP is a partnership-driven program.
Each CUSP unit, under the executive
leadership, formed a multi-disciplinary team
comprised of a physician champion, nurse
champion,
respiratory
therapists,
pharmacists, physiotherapist, and clinical
dieticians. The assigned patient safety
officer functioned as an implementation
coach and team facilitator.

SAQ Results
The survey response is a Likert-like scale
with categorical responses -Strongly
Disagree, Disagree, Neutral, Agree,
Strongly Agree. The responses were both
number and percent coded for measurement
ranging from 1(0%) for Strongly Disagree,

through 5 (100%) for Strongly Agree. The
survey results have been graded against
percentage positive responses. This is the
percent of people who, on an average across
items, marked a 4 (Agree) and above,
positive responses. That is, it is the percent
of people who have a scale score of 4.0 (or
75% on the 0 to 100 scale). Therefore, a
unit‘s response that is less than a 60% mark,
not positive, was graded in the danger zone
and anything above the 80% mark, positive,
was graded in the goal zone.
Within the SAQ the domains of Teamwork
and Safety Climate are considered to be the
two primary dependent variables with the
most
significance
relationships
in
preventing patient harm. Secondary
dependent variables were defined as morale,
stress recognition, working conditions,
perceptions of hospital management, and
perceptions of unit management (Timmel et
al.,2010).
SAQ’s Comparison of Pilot CUSP Units
2008 and 2010
A comparison of the SAQ‘s pre and post
CUSP implementation (Figure 2) shows that
ICU had sustained its scores on the job
satisfaction domain and has shown an
increase in the other domains; a trend
towards improved unit culture. However,
six out of the seven domains are still below
the 60% percentile mark indicating a danger
zone.

Figure 2
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The scores of the Pediatric Oncology Unit
(Figure 3) significantly dropped in six
domains except for the stress recognition

domain. All scores remained below the 60%
percentile mark indicating danger zone and
a potentially declining unit culture.

Figure 3

The NNU sustained their job satisfaction
scores, improved team work scores, and
dropped on the safety climate scores. Four

domains had low scores indicating a danger
zone and an overall mixed result in unit
culture (Figure 4).

Figure 4

SAQ Results of 2010 and 2011
In the 2010 (Figure 5, 6 & 7) and 2011
(Figure 8, 9 & 10) SAQ surveys, the overall
hospital score on all the domains were in the
danger zone, less than 60% twenty clinical

locations in 2010 and seven clinical
locations in 2011 had less than 60% scores
in the primary dependent variables.
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Figure 5

Figure 6

Figure 7
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Figure 8

Figure 9

Figure 10

94

Amongst
the
secondary
dependant
variables,
perception
of
hospital
management was the lowest scoring domain
in all the three phases of the survey. This
could be attributed to staff being more
familiar with their unit management in
addressing their concerns than the hospital
management.
There were two other items in the SAQ‘s
which were of significance for the senior
leadership. In 2010 and2011, a total of 17
units scored less than 60% for the question,
―I would feel safe being treated here as a
patient‖. Job satisfaction is considered as a
feeling of positivity regarding staff work
experience. If the job satisfaction scores
were low then it is recommended not to tax
the staff with new quality or safety
initiatives. However, in the job satisfaction
domain 20 units scored less than 60%. The
senior leadership was keen to address some
these themes to enhance culture of safety.
SAQ Results Dissemination
The SAQ results were disseminated by
department in the presence of a senior
hospital executive. Every department was
then asked to set up an action plan using the
SAQ de-briefer tool.
The de-briefer tool contains the least
positive and most positive scores. The unit
staff selected one or two items from the
least positive scores, identified specific
areas of concern and developed action plans
for improvement.
The hospital administrators, playing a
facilitator role in conjunction with the
Patient Safety Officer, helped the
departments to develop actionable plans.

Challenges Faced with the SAQ’s
Since English is not the first language for
most staff at Tawam Hospital, it was felt
that the questions did not translate as
expected due to syntax issues, sentence
structure, and language rules. Additionally,
some staff and unit leadership took results
personally if the department scores were
low and overall they described the unit as
―failed‖ when scores were recorded in the
danger zone.
Two-question Safety Assessment Survey
Before embarking on the culture of safety
journey, all CUSP unit staff underwent a
science of safety training education
program. At the end of the training staff
were asked to respond to a 2-item Safety
Survey:


Please describe how you think the next
patient in your unit/clinical area will be
harmed.



Please describe what you think can be
done to prevent or minimize this harm.

The opinions expressed by the staff on the
two question survey were then categorized
under
various
themes
such
as
communication and team work, education,
staffing, medication errors, infection
control, policies and procedures, and
equipment. Communication and teamwork
were the foremost important concern
expressed in all three pilot units in 2008
(Figure 11).
When CUSP was expanded to six more
units in 2010 and 2011, the results of the
two question survey in these units revealed
that staffing was the primary concern
(Figure 12).
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Figure 11

Figure 12

Executive Walk Rounds
The CUSP monthly meetings and executive
walk rounds provided an opportunity for the
executive leaders to address issues raised in
the two question survey and SAQ results.
The purpose behind the meetings and walk
rounds is to integrate safety into the culture
of a unit/clinical area (Thomas et al.,2005).
During the rounds leadership focused on
some of the questions that scored low in the
SAQ‘s. They wanted to know the

prevalence of teamwork in the unit, how
physicians and nurses worked together as a
well-coordinated team, and whether nursing
input was well received in the work setting.
Executive Walk Rounds Challenges
Tawam Hospital leaders quickly found that
not every aspect of Johns Hopkins CUSP
methodology translated word-for- word at
the hospital. Leaders asked frontline staff
the two unit safety questions, and found
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staff often was uncertain how to respond no
matter how many ways the questions were
phrased. Instead of bringing up dangers,
staff typically talked about the protocols
they followed to prevent harm. Leaders
have now modified their walk around
questions and ask pointed questions. For
instance, Have you had any problems with
pharmacy recently on medications prepared
for the ICU? How is your communication
with the Physicians? Reformatting the
questions has shown to improve the tangible
information that is actionable.
Learning From Defects
In 2008, within a month after the roll out of
CUSP in the Pediatric Oncology, two
medication errors were reported. Upon full
investigation it was determined the nurse
had
inadvertently
administered
chemotherapy to the wrong patient and
failed to perform the final check of 5-Rights
of medication administration prior to
administration. The second error, minor in
nature, resulted from administration of an
expired routine vaccination.
Again, a
failure in the final 5-rights safety checks to
be performed by the nurse. Neither case
resulted in patient harm. In both the cases,
the errors happened to highly experienced
Unit Charge Nurses.
Since CUSP and the philosophy of patient
safety were in progress with the Peds
Oncology Team, it motivated the staff
members to be open and report the
incidents. A CUSP-driven investigation of
the two incidents, examining processes and
not just people, substantiated the
organization‘s practice of a ―fair and just‖
culture and it instilled confidence in the
staff this cultural shift was indeed a reality.
The two Charge Nurses not only shared
their personal experiences with the Pediatric
Oncology staff members but have gone on
as advocates of patient safety by sharing
their experiences with nurses in the other
CUSP
units
and
throughout
the
organization. This incident served as a
perfect example to all staff in the three

CUSP units, that there was no substitute to
constant learning from defects and a cultural
change
is
both
evolutionary
and
revolutionary.
Lessons learned from the pediatric oncology
errors pushed leadership to establish Safety
Analysis Teams in the CUSP units. The
primary aim was to encourage and improve
staff awareness on incident reporting and
learning from defects, proactively identify
and implement risk reduction strategies, and
finally to enhance culture of safety.
These team members meet on a monthly
basis prior to CUSP meetings and review
incident reports submitted to Patient Safety
Net (PSN®). Information from focused
incident analyses has helped the team
identify one or two defects for learning and
planning and implementation of systems
changes wherever required to reduce the
probability of the incident recurring
(Pronovost, et al.,2006).
Patient Family Engagement
Culturally, Tawam Hospital has found that
many patients may become anxious when
they are alone in the hospital, and most
prefer to have family members and friends
visit with them at all times. Culturally,
visiting loved ones in the hospital is
considered a moral obligation and not
visiting is considered an insult. Tawam‘s
ICU had restricted visiting hours prior to
implementation of CUSP and the shorter
visiting hours at times led to aggressive
behavior by patient family members.
Realizing the cultural aspects, unit
leadership extended the visiting hours to a
more open structure of timing, but limiting
the number of visits at any one time.
The downside of this intervention was
patient family members interfering in care
delivery, and in some cases blocking staff
from performing care altogether. Lack of
trust from family members and staff being
threatened by relatives that they will be
reported to the regulatory authorities was
increasing staff stress levels. Visitation
control has emerged has a primary concern
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in the recent two-question safety assessment
survey conducted in the ICU. The CUSP
leadership and the patient affairs are
working on alternative solutions as a top
priority.
Best Catch Award Program
Near misses are free lessons in proactive
risk management and error prevention
(Berntsen 2004). Evaluating the near misses
helps identify and address strategies for
improving patient safety such as system
failures, preventing incident occurrence, and
as identifying areas for improvement
In 2009, Tawam Hospital rolled out PSN®
an online incident reporting system product
purchased from the University Health
system Consortium. Patient Safety Net
provides hospital staff with an opportunity
to identify defects and report them through
an online, anonymous forum thus, creating a
mechanism to learn from those defects. In
order to encourage staff to report incidents
the ―Best Catch Award program‖ was
instituted in 2009 by the senior leadership. It

has now become an annual recognition
program with a four-year track record of
recognition and rewards. One of the
recipients of the Best Catch award in 2010,
2011, and 20012 was a CUSP unit staff
member.
Safety Culture Linkages to Clinical
Outcomes
Culture of Safety has significant linkages to
clinical outcomes. On a monthly basis the
infection control team regularly reports the
prevalence of Ventilator Associated
Pneumonia (VAP), Catheter Associated
Blood Stream Infection (CABSI), Catheter
Associated
Urinary
Tract
Infection
(CAUTI), and compliance to hand hygiene
in the ICU and NNU, as well as prevalence
of CABSI, CAUTI, and compliance to hand
hygiene in the pediatric oncology unit. The
prevalence rates have maintained a steady
state below evidence-based benchmarks and
in compliance with our corporate key
performance indicators. (Figure 13, 14, 15)

Figure 13

Figure 14
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Figure 15

SEHA/Johns Hopkins Armstrong
Institute for Patient Safety and
Quality Collaborative
In 2012, Abu Dhabi Health Services,
PJSC(SEHA) and the Johns Hopkins
Armstrong Institute for Patient Safety and
Quality have entered a contractual
engagement to roll out CUSP in the critical
care units of the SEHA‘s business entities
(BE‘s). The aim of this project is to
establish a Culture of Safety system-wide
with an overarching goal to eliminate
CLABSI across all ICUs. This new
initiative uses the AHRQ‘s HSOPS survey
to measure safety culture prior to CUSP
implementation. Tawam‘s ICU, NNU and
PICU scored higher than AHRQ
benchmarks and the system benchmarks in
domains of team work and hospital
management support for patient safety.
However the three units had lower scores in
staffing amongst all the other domains in
HSOPS.

CUSP Emerged as a Saviour to
Remedy Staff Concerns
Staff in the paediatric oncology had been
asking for access-controlled doors to
separate the inpatient and outpatient clinics
due to infection control issues. The NNU
staff were seeking a secure, access
controlled door, and an automated scrub
sink to prevent infection to their neonates.
These staff has raised their safety concerns
for years with no result and felt they had no
other viable solutions. CUSP became the
saviour. Staff began to realize that CUSP

was an ideal platform for voicing their
longstanding issues. Presence of senior
hospital leadership in unit-based CUSP
meetings provided a direct connection
between staff and executive. In fact, in just
less than a year from CUSP implementation
both the issues raised by the paediatric
oncology and NNU staff were rectified and
remain intact solutions today. CUSP has
been a powerful tool in capturing the
imagination of staff; it can create high
expectation amongst staff as well.

Data Collection of Medical Errors
in the Middle East Region
As previously discussed, the Middle East
region does not have a unified research
agenda where data on patient harm due to
medical errors or system issues are
captured. Efforts are now underway in the
UAE, Qatar, and in the Kingdom of Saudi
Arabia (KSA) to collect data on medical
errors in a systematic process. Abu Dhabi
Health Services, one of the largest
healthcare systems in the region has
established the PSN® reporting tool in all its
business entities. The Kingdom of Saudi
Arabia is now asking all hospitals,
government or private, to use online
reporting for any serious medical error. The
aim of this initiative in KSA is to reduce
such errors and improve organizational
performance. Hamad Medical Corporation
(HMC), Qatar, has introduced real time
incident reporting system at its chain of
hospitals.
The integration of patient safety information
across this region will benefit all
organizations as well as health policy at the
government level.

Conclusion
What began as a pilot project in 2008 is now
expanded to include nine additional units.
Tawam Hospital now has twelve actively
functioning CUSP units representing critical
care, pediatrics, and general medical
surgical services, Ob/Gyn services and
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recently with Operating Room and the
Emergency Department joining the CUSP
bandwagon in 2013. Today, the pilot units
have completed 5 years of CUSP
implementation and six out of the nine new
CUSP units have completed two years of
implementation. The Culture of Safety is a
never-ending journey.
Building trust amongst care providers in
CUSP units is a key imperative. Although
some of the Tawam units have been in
CUSP for many years, we still continue to
face challenges to keep staff actively
involved in the program. To empower staff
and inculcate leadership qualities, CUSP
meetings are being chaired by frontline staff
members. The CUSP executive remains
present but services in a supportive role and
for team mentorship. It is estimated that it
may take as long as 5 years to develop a
culture of safety that is felt throughout an
organization (Ginsberg, Norton, Casebeer,
& Lewis, 2005).
Tawam Hospital‘s leadership supports the
journey to build a culture of safety; a
journey that is built on patience,
perseverance,
commitment,
and
engagement.
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Abstract
The research paper intended to assess any
possible health risks and hazards to human
health from the emission of Hydrogen
Sulfides (H2S) in Warsan. Therefore, a
measure of Hydrogen Sulfides (H2S)
emissions from Warsan Sewage Treatment
Plant (STP) was carried out. Quantitative
Research method was carried out for the
measuring of H2S being emitted from Odor
Control Units (OCU) as well as dissolved
H2S within sludge. These data were then
compiled, analyzed and were compare with
a set of well-established standards to
observe the extent of risks and hazards.
Warsan STP OCU’s for the treatment of
H2S were found to have operational
sustainability but deficiency in its
effectiveness. Additionally dissolved H2S
was also observed in sludge produced from
treatment of Sewage Water in which was
found effectively contributing to emission of
H2S into ambient air. Warsan STP been
commissioned in 1989 and it has passed its
life span of 20 years. This facility is
operating in an operation capacity of
350,000 m3/day, which is 25% above its
design capacity of 260,000 m3/day for
almost 25 years.
A strategic decisions needs to be taken by
authorities to ensure that all aspects of the
operations are in line with environmental
and health and safety standards. Since
Warsan STP has passed its life span of 20
years, there might be a need for an
alternative Sewage Treatment Plant in an
area where its operation will have no
negative impact to human health.
There are records

of

odor

emission

complains from public residing in areas
surrounded by Warsan STP. The outcome
of this research paper may or may not
justify the validity of public complains and
possible negative impacts to human health
and environment. This paper will also be
benchmarked with other well established
papers and literatures as well as
internationally acknowledge standards to
further rise the importance of validity of
threats to human health from emission of
H2S.
Keywords: Hydrogen Sulfide; Sewage
Treatment
Plant;
Health
Hazards;
Environmental
Exposure;
Emission
Pollution Control Units;

Introduction
―Hydrogen sulfide (H2S) is a colourless,
flammable gas with a characteristic odour of
rotten eggs‖ (Chou, 2003). It is also
classified as toxic and hazardous to human
health. H2S may pose risk to human health
from variety of different sources. Sewage
Treatment Plants are considered to be one of
the major sources of H2S, which are
normally located in and around residential,
commercial and industrial areas. H2S
generated from Sewage Treatment Plants
(STP) must be confined, controlled and
effectively treated. ―The chemical is likely
to remain for less than 1 day, but may
persist for as long as 42 days in winter‖
(Chou, 2003).
Warsan Sewage Treatment Plant (WSTP) in
Dubai, is designed in 1984 and
commissioned in 1989. The plant was
further expanded in year 2000. This facility
as shown in orange color in Image 1, is now
encroached and surrounded by residential
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and commercial developments such as
International City, Al Warqaa areas and
Mirdif community.
This report will look into sources of H2S
emission from liquid phase and sludge
phase from WSTP, emitted into ambient air.
Historical data will be reviewed in addition

to post corrective action data collection.
Accordingly the analysis of data will
suggest effective and sustainable solutions,
if it is revealed that there is a need for
reduction of H2S emission.

Image 1: Aerial Image of Warsan STP and Surrounded Residential Areas 1

Hypotheses of the Study
 The emission of H2S from Warsan STP is beyond the allowable limits and harmful to
human health
 The emission of H2S from Warsan STP is beyond the allowable limits and is harmful to
the environment
Nul Hypothesis
 Emission of H2S from Warsan STP into ambient air will not harm human health and is
well controlled
 Emission of H2S from Warsan STP into ambient air is well below the relevant standards
and will no have any negative impacts to the Environment.

1 Source: https://maps.google.com

103

Elements of the Problem
This research
questions:

will

answer

following

 How much H2S are being emitted into
ambient air from Warsan STP?
 Is there any negative impact to human
health from emitted H2S from Warsan
STP?
 What are short term and long-term
solutions if level of H2S emission found
to be more than allowable limits?
 What are technological innovations that
can be implemented for a sustainable
solution to the emission of H2S into
ambient air from Warsan STP?

Literature
Sewage Treatment Plants are required to be
equipped with Odor Control Units to
effectively treat wide variety of highly toxic
gases. ―The most common are Carbon
Dioxide, Methane, Ammonia, as well as
Hydrogen Sulfide‖ (Sostrand, Tvedt,
Eduard, Bye, Heldal: 2000). One of these
gases, which is strictly regulated and
requires treatment to a very low level, is
Hydrogen Sulfide (H2S). ―Hydrogen sulfide
has two distinct types of toxic action. In low
concentration – subacute poisoning – it acts
as an irritant to the moist surfaces of the
body, like the eyes and respiratory tract. In
high concentrations – acute poisoning – it is
absorbed into the blood stream in sufficient
amounts to produce systemic poisoning. The
nervous system is depressed, and
unconsciousness and respiratory paralysis
may follow quickly‖ (Gangopadhyay, Das,
2007).
OSHA (2005) defines Hydrogen Sulfide‘s
health hazards as follow:
―Low concentrations irritate the eyes, nose,
throat and respiratory system (e.g., burning/
tearing of eyes, cough, shortness of breath).
Asthmatics may experience breathing
difficulties. The effects can be delayed for
several hours, or sometimes several days,
when working in low-level concentrations.

Repeated or prolonged exposures may cause
eye inflammation, headache, fatigue,
irritability, insomnia, digestive disturbances
and weight loss‖.
―Symptoms including nausea and headache
at 1 to 5 Parts Per Million (ppm), eye and
lung irritation at 20 to 200 ppm, pulmonary
edema at 250 to 500 ppm, sever and fatal
lung irritation at 500 ppm and immediate
collapse at 1000 ppm have been reported‖
(Sostrand, Tvedt, Eduard, Bye, & Heldal,
2000). ―Due to the serious toxic effects
associated with exposures to high
concentrations of hydrogen sulfide for very
short durations, all exposure should be
avoided‖ (Chou, 2003). ―Odor complaints
from the public most often come from areas
neighboring the sewage drop, such as
interceptor drop maintenance holes, joint
structures, forcemain discharges, and wet
well drops in pumping stations‖ (Banister,
Moeller, Natarius, & Sampson, 1999). Chou
(2003) has defined the human health effects
in different exposure of H2S as in Table 1.
Table 1: Human health effects at various
hydrogen sulfide concentrations
Exposure
(mg/m3)
0.011
2.8
5.0
7 or 14

5–29
28

>140
>560
≥700

Exposure (mg/m3) Effect /
observation
Odour threshold
Bronchial constriction in
asthmatic individuals
Increased eye complaints
Increased blood lactate
concentration, decreased skeletal
muscle citrate synthase activity,
decreased oxygen uptake
Eye irritation
Fatigue, loss of appetite,
headache, irritability, poor
memory, dizziness
Olfactory paralysis
Respiratory distress
Death

Sewage waste generates H2S gas, in which
is hazardous to human health. ―Risks to
human health and the environment will vary
considerably depending upon the type and
extent of exposure‖ (Chou, 2003). From
Environmental and Health perspective,
excessive emission of H2S from Warsan
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STP, which is defined as a toxic and
corrosive gas, may pose threats to the public
health as well as possible negative
environmental impacts. ―At concentrations
greater than 140 mg/m3, olfactory paralysis
occurs, making hydrogen sulfide very
dangerous, because a few breaths at 700
mg/m3 can be fatal. Short-term inhalation
exposure to high concentrations of hydrogen
sulfide causes health effects in many
systems; reported health effects in humans
following exposure to hydrogen sulfide
include death and respiratory, ocular,
neurological, cardiovascular, metabolic, and
reproductive effects‖ (Chou, 2003). ―It is
difficult to predict the rate of gas emission
from biological processes, but evidently
hydrogen sulfide, when generated, can
rapidly reach lethal levels‖ (Gangopadhyay,
Das, 2007).

injected directly into the gas stream, or the
gas can be passed through a vessel filled
with the scavenger‖ (Nagl, 2001). Peak of
up to 100 ppm can occur within minutes.
(Sostrand, Tvedt, Eduard, Bye, & Heldal,
2000).

Exposure of H2S also threatens the workers
and staff within the source. ―At 50 ppm,
workers are limited to no more than 10
minutes' exposure per shift. In addition to
endangering workers, the hydrogen sulfide
is damaging equipment at the plant‖
(Thornton, 2006).

Research Method

H2S, from Safety Perspective
OSHA (2005) cites safety aspects of H2S as
―sulfide is a highly flammable gas and
gas/air mixtures can be explosive. It may
travel to sources of ignition and flash back.
If ignited, the gas burns to produce toxic
vapors and gases, such as sulfur dioxide‖.
Technological Solutions
―When
selecting
an
H2S-removal
technology, one must consider the operating
pressure of the system, the concentration of
H2S in the inlet stream, the presence of
other contaminants, local regulations, and
economics‖ (Nagl, 2001). There are
varieties of technological solutions in
effective treatment of H2S.
―H2S scavengers have been used for years
to remove low levels of H2S After liquid
hydrocarbons and water are separated from
the gas, the liquid scavenger can either be

Dissolved H2S in Sewage Sludge
McAuley, Kunkel, & Manahan (2001) in
their article A new process for the drying
and gasification of sewage sludge state that
―gasification of sewage sludge enables
facile drying of the sludge and ultimately
the reduction of the sludge to its ash
content. The combustible gas product is
generated that can serve as fuel in gas
turbine, thus provided energy needed to
extract oxygen from air‖.

Methodology
This research will be a Quantitative
Research method. Warsan STP is equipped
with mechanical and chemical odor control
unit for treatment of H2S. However, these
Odor Control Units are having operational
deficiencies as well as overloads, which
hinder the sustainability in effectiveness of
H2S treatment. The facility is almost 25
years old and is operating on a capacity of
more than 25% of what it is designed for.
The current plant‘s treatment capacity is
260,000 cubic meter per day of sewage
waste water, with a process factor of 1.9
which should effectively treat up to 490,000
cubic meter per day. Currently, the facility
is receiving an average inflow of 340,000
cubic meter per day. Although plant has not
reached its process factor, yet it is facing
challenges in effective and sustainable
operations and unable to operate in an
environmentally sound manner. The
excessive inflow and the age of the facility
creates certain operational, environmental
and health hazards challenges. One of such
challenges is the emission of Hydrogen
Sulfide (H2S) gases. "The higher the load
coming in, the longer it's going to take to get
it out," Wallcraft said.
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Historical data of H2S emissions for the
months of October, November and
December of the year 2012 is analyzed to
identify whether if treatment of H2S is
sufficient or not and accordingly corrective
or improvement actions is taken by
increasing the dozing of Sodium Hydroxide
(NaOH). H2S were measured again after the
increase of doze. This process was
continued through out the months of
October, November and December of 2013.
H2S concentration is analyzed on daily and
monthly basis in Parts Per Millions (ppm).
These measurements are carried out using a
measuring device currently available,
known as OdoLog.
Data Sources
 Historical data for October, November
and December of 2012
 On field H2S measurements were
carried out from sources for October,
November and December of 2013
 Wind speed and wind directions are
obtained from external sources

Importance of the Study
Since the commissioning of Warsan STP in
1989, the area has been encroached by
residential development. As shown in Image
1, Al Warqa residential community at North
(N), and North West (NW) and International
City residential community located on the
West (W) of STP and within the range of
100-3000 meters. Over the course of a year,
the temperature of the area typically varies
from 15°C to 41°C and is rarely below 12°C
or above 44°C. Graph 1 indicates that over
the course of a year the wind direction is
most often towards NW 13% and towards N
8% and towards W 15% of the time.
Graph 2 indicates Dubai‘s average daily
wind speed on monthly basis with typical
wind speeds vary from 1 m/s to 7 m/s (light
air to moderate breeze).
Additionally, Warsan STP is designed for
260,000 m3/day where as Table 2 reveals
that this facility has received a maximum of
438,078 m3/day in 2012 and 433,908
m3/day in 2013. Most of plant automations
are not in place or are not operational any
more, mainly due to cost reduction efforts or
other managerial reasons and decisions.

Graph 1: Wind Directions Over the Entire Year2

2

Source: http://weatherspark.com/averages/32855/Dubai-United-Arab-Emirates
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Graph 2: The average daily Wind Speed3

Table 2: Warsan STP Inflow & Outflow for years 2012 & 2013 4
Month

Total In
Flow m3
2012

Total In
Flow m3
2013

Average
In Flow
m3/d
2012

Average
In Flow
m3/d
2013

Total Out
Flow m3
2012

Total Out
Flow m3
2013

Average
Out
Flow
m3/d
2012

Average
Out
Flow
m3/d
2013

Jan

9382784

12064104

302670

389165

9347957

10580578

301547

341309

Feb

7959029

11490336

274449

396218

7938190

923991

273731

31862

Mar

8640500

11748529

278726

378985

8590195

10127109

277103

326681

Apr

8717613

12414428

290587

413814

8641461

10600130

288049

353338

May

9334288

12145793

301106

391800

9228873

10316381

297706

332786

Jun

9209435

11961961

306981

398732

9052279

10233572

301743

341119

Jul

9622227

11632389

310394

375238

9532515

9838120

307500

317359

Aug

10574077

11949068

341099

385454

10365614

10025010

334375

323387

Sep

11413591

12092393

380453

403080

380453

10136365

12682

337879

Oct

13580424

12593319

438078

406236

11540798

10976673

372284

354086

Nov

11258010

13018788

375267

433960

9741975

10831291

324733

361043

Dec

11525260

11973991

371783

386258

10012360

10528570

322979

339631

Total

121217238

145085099

104372670

115117790

Average

10101437

12090425

330966

396578

8697723

9593149

284536

313373

Maximum

13580424

13018788

438078

433960

11540798

10976673

372284

361043

3 Source: http://weatherspark.com/averages/32855/Dubai-United-Arab-Emirates
4
Source: Dubai Municipality – Warsan Sewage Treatment Plant
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Graph 3 reveals that there is an increase of
inflow observed from 2012 to 2013 to the
plant in which will further reduce the

overall effectiveness of operations and
treatment.

Graph 3: 2012 & 2013 inflow and outflow comparison

International City, Al Warqa‘ residential
community and Mirdif as shown in Image 1,
are within the range of 100 meters to 3
kilometers from Warsan STP.
As discussed earlier, H2S is classified as
toxic and hazardous to human health.
Warsan STP has two major sources of

emitting of H2S into ambient air. One
source is from liquid phase as shown in
Drawing 1 and the other major source of
H2S is from sludge which is a byproduct as
illustrated in Drawing 2 and Image 2,
produced from the treatment of sewage
wastewater.

Drawing 1: Odor Control Unit
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Drawing 1 illustrates Odor Control Unit at
Zone 1, where NaOH is used to treat H2S in
gas phase and a trial of dozing Oxidizing
reagent as a mean of chemical reaction
towards treatment of dissolved H2S in
liquid phase, at Warsan STP.
H2S emission from the months of October,
November and December of 2012 and 2013
were compared towards the objective of this

19

6.31

6
6.74

20

1.27

1.35

21

1.02

0.51

22

0.42

0.01

23

0

-0.01

24

0

-0.01

4.21

25

0

-0.02

4.34

26

0

-0.02

15.5
8

27

0

-0.02

28

0.05

-0.01

29

0

-0.01

30

0

-0.01

31

0

6.37

Total

24.9
4

134.
42

1.81

Averag
e

0.80

4.34

4.44

Minimu
m

0.12

-0.02

1.48

Maxim
um

6.31

23.4
5

Table 3: Warsan STP – Zone 1 Odor Control Unit
– H2S Outlet5
Odor Control Unit 1 - Final Gas Outlet
No
Oct OctNov- Dec
v- 12
13
13
-12
12
1.08 -0.02 -0.2 0.20
1
0.18
0.01 -0.2 3.33
2
0.12
0.18
0
0.03 -0.2 9.22
3
0.18
0.4
0.55 0.02
9.22 0.33
4
8
18.6
1.39 0.03
0.1
0.25
5
7
7
0.61 0.02 -0.2 8.01
6
0.12
0.0
11.1
0.71 0.01
0.09
7
6
5
0.77 0.03
0.1
8.93
8
0.03
9
1.92 0.03 -0.2 5.67
9
0.02
2.25 6.70 -0.2 5.55 0.07
10
11.6
0.2
0.68
7.80 0.07
11
9
9
0.86 7.74 -0.2 7.33
12
0.03
17.7
1.87 6.59 -0.2
0.4
13
3
0.1
12.4
1.83 8.62
14
1
4
0.09
13.9
0.36
-0.2 3.27
15
4
0.12
23.4
3.7
0.22
4.55
16
5
4
0.14
21.2
0.1
0.52
3.45
17
8
3
0.16
0.37 19.3
0.3
3.75
18

research paper. Table 3 reveals that Zone 1
OCU is very much inconsistent in its
treatment effectiveness. Additionally, by
looking at maximum levels of H2S and
compared these values to Table 1, one can
observe that there are in fact threats to
human health specially those staff who are
working in this work environment.

Dec
-13
3.92
3.23
3.75

3.27
2.90
1.75
1.85
2.22
1.32

8
1
0.2
6
0.3
3
2.2
3
0.0
7
0.0
4
0.1
2
0.1
6
0.1
9
0.1
7
0.0
3
0.6
9

7.3
0
0.2
4
0.2
0
3.7
4

4.75

0.02
1.46

1.05

3.58

0.21

1.16

7.15
2.16
2.43

0.12
0.18
0.17

1.96
2.07
1.01

25.9
1

0.18

0.88

25.9
1

0.15

1.77

7.47

0.19

2.03

6.87

0.13

1.86

5.54

0.62

2.13

4.59

0.17

3.34

4.87

0.51

2.78

241.
51

38.8
5
40.5
6

8.05

1.31

2.78

0.20

0.19

0.88

25.9
1

38.8
5

15.5
8

2.61
86.2
9

1.56
1.93
2.06

5

Source: Dubai Municipality – Warsan Sewage Treatment
Plant
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The data collected from Zone 2 OCU in
table 4 raises also raises concerns of risks
and hazards to human health, compared to

Table 1 limits of H2S, in relation to the
exposure of H2S and its negative impacts.

Table 4: Warsan STP – Zone 2 Odor Control Unit – H2S Outlet6
Oct-12
1

8

Odor Control Unit 2 - Final Gas Outlet
Oct-13
Nov-12
Nov-13
1
20.3
5

Dec-12
5

Dec-13
10.4

5

21.4

5

2.3

5

7.8

3

8.3

2

8

1.2

3

6

0

5

4

9

0.2

9

25.7
31.9

5

7

0

9

22.7

4

10.4

6

9

0

9

16.9

5

10.2

7

9

13.6

10

17.7

4

9.7

8

7

26.1

11

18.9

4

9

9

10

24.3

14

11.2

4

6.8

10

10

19

10

13.3

3

5.7

11

11

34.4

12

8.9

4

5.7

12

14

39.1

10

3

4

5.1

13

10

32.7

10

6.6

5

6.3

14

12

20.1

10

11.8

5

6.3

15

10

28

8

11.9

4

5

16

10

32.9

8

12.1

4

4.6

17

10

31.8

8

12

2

4

18

8

43.4

8

8.1

2

4

19

8

61.2

7

12.5

2

3.9

20

8

59.5

7

10.9

2

4.2

21

8

51.2

6

9.2

2

6

22

7

14.5

6

5.7

2

5.3

23

7

19.9

6

6.8

3

5.8

24

6

35.8

5

9.8

2

5.3

25

6

33.5

4

10.6

2

4.7

26

6

32.7

5

9.7

2

5.3

27

5

27.2

5

10.8

2

4.8

28

4

24.9

4

9.9

2

5.3

29

5

18.4

6

10.6

2

5.4

30

5

13.6

9

10.9

2

6.6

31

15.4
755.6

231

391.8

7
104

7

Total

5
248

191.2

Average

8.00

24.37

7.70

13.06

3.35

6.17

Minimum

4

0

4

3

2

2.3

Maximum

14

61.2

14

31.9

7

10.4

6

Source: Dubai Municipality – Warsan Sewage Treatment Plant
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Sodium Hydroxide (NaOH) consumption,
as shown in Table 5 was increased during
the months of October, November and
December of 2013 as part of improvement
of effectiveness of Odor Control Units. This
achievement, however had economical
consequences as it resulted to increase of
NaOH consumption (Graph 4) in which it
results in an increase of cost of such, as
shown in Graph 5. However, H2S emission
from both Zone 1 and Zone 2 OCU‘s has
not shown a considerable reduction despite
the increase of NaOH dosing as shown in
Graph 6 and Graph 7.

Graph 5: NaOH Cost Comparison in 2012 and
2013

Table 5: NaOH Consumption & Cost7
Month
Oct 2012
Oct 2013
Nov 2012
Nov 2013
Dec 2012
Dec 2013
Total 2012
Total 2013

NaOH
Consumption
297
276.2
217.65
274.7
211.68
267.73
726.33
818.63

Price (Dhs.)
294040
273438
215474
271973
209563
265053
719077
810464

Graph 6: (Put graph in showing H2S Emission
compared 2012 and 2013)

Graph 4: NaOH Consumptions Comparison in
2012 and 2013

Graph 7: Odor Control Unit Zone 2 2012 & 2013
Comparison

7

Source: Dubai Municipality – Warsan Sewage Treatment
Plant
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Sludge and Dissolved H2S Control Measures
Image 2 shows an aerial photo of sludge dewatering area from Warsan STP. This area is
known as one of the challenging part of the plant from odor emission point of view.
Image 2: Warsan STP Sludge Dewatering Area8

Drawing 2: Sludge Odor Control

8

Source: Google Map
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Drawing 2 shows the point of dosing of
Oxidizing Reagent into sewage sludge
stream as well as sample points for
analyzing H2S concentration, before and
after the dozing.
Samples are taken from four points to
measure the concentration of Dissolved H2S
as in sludge and centrate with and without
Oxidizing Reagent, to measure the
effectiveness of the process as shown in
drawing 2. Results are tabulated in table 6.
Table 6: Oxidizing Agent Dozing Trial Rates and
Results9
SAMLE ID

DIGESTED
SLUDGE

CENTRATE
CENTRIFUGE
NO.1
CENRIFUGE
NO.4
CENTRIFUGE
NO.5
CENTRIFUGE
NO.7

SAMPLE
DETAILS
WITH OUT
Oxidizing Reagent
DOSING
0.1ml/l Oxidizing
Reagent
0.2ml/l Oxidizing
Reagent
0.3ml/l Oxidizing
Reagent
0.4ml/l Oxidizing
Reagent
WITH OUT
Oxidizing Reagent
DOSING
WITH Oxidizing
Reagent 0.4L/M3
WITH Oxidizing
Reagent 0.4L/M3
WITH Oxidizing
Reagent 0.4L/M3
WITH Oxidizing
Reagent 0.4L/M3

H2S
(Diss.)mg/l
64.8
35.8
15.3
8.5
NIL
51.4
1.7
NIL

 Objections by management to the
―Change Management‖ of routines and
outdated practices that are being adopted
and practiced and as addressed or
proposed in this research study paper.
 Cherry picking data, limited data,
limited capabilities in measuring new
sets of data, unreliable or non-error-free
data.

Summary
―Controlling the emission of H2S and other
odorous gases is a major issue for most
wastewater treatment plants due to the
increased complaints and health concerns
from residents within the plant vicinity‖ (Li,
Ye, Sun, Sun, Zeng, Xu, & Liang, 2012).
Warsan STP, having being operational for
just about 25 years has been criticized by
public for emitting foul odours that has been
causing annoyance to residence in Al Warqa
and
International
City
residential
communities.
H2S
at
different
concentrations have different negative
impacts to human health.
Warsan STP‘s historical H2S data was
compared to a set of measured data for
plant‘s operational effectiveness analysis as
well as the severity of current concentration
of H2S, sources and possible solutions.

Table 6 reveals that there is noticeable
amount of dissolved H2S reduction by the
reaction which is taking place of dosing the
Oxidizing Reagent in Sewage Sludge.

A trial treatment process was executed to
minimize the dissolved H2S from STP
Sludge by a chemical reaction of H2S with
an Oxidizing Reagent of Hydrogen Peroxide
with silver content. Results were promising
with a noticeable reduction, with
consideration of economical consequences
of such.

Limitations of the Study

Conclusion

 ―My only enemy is time‖ (Charlie
Chaplin).
 There are other emissions such as
Mercaptans and Ammonia that are of
concern, but not part of this study.

Results of this research paper reveal that
Warsan STP plant is well overloaded, where
it‘s been treating sewage waste to more than
its design capacity, and continuously for
years. It‘s also observed from the
comparison of data of 2012 and 2013 for the
months of October, November and
December, that inflow of sewage

9

NIL
3.4

Source: Dubai Municipality – Warsan Sewage Treatment
Plant
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wastewater to Warsan STP is in an
increasing path. This has resulted in
dramatic reduction of effectiveness of
treatment of liquid, sludge as well as gas
phase. Facility‘s operational techniques and
procedures have been throughout the years
shifted from automation to manual
operation, which is subjective.
The data used in this research paper further
indicate that the concentration of H2S being
emitted into ambient air has a great potential
to pose threats to human health. From
treatment and operation point of view, we
can observe that despite the increase of
consumption of NaOH, there is an increase
of H2S emission into ambient air from Odor
Control Units. This raises further concerns
in the effective operational techniques and
plant‘s overall capabilities.
By analyzing Graph 1 and Graph 2, one can
observe that any possible emissions from
Warsan STP will be exposed 36% of the
time with typical wind speeds vary from 1
m/s to 7 m/s (light air to moderate breeze)
towards
residential
communities,
threatening human health.

Recommendation
"The higher the load coming in, the longer
it's going to take to get it out" (Thornton,
2006). Therefore, it‘s essential to look at
historical data of incoming sources of
wastewater and H2S. Warsan STP also
received a range of 10000 to 15000 Cubic
Meter per day of wastewater from Industrial
Activities. This has a great potential to
further overload the plant both from
hydraulic and organic load point of view.
―Biofilteration is another techniques in
practice now a days. The effects of loading
rates, shock loads, packing materials, and
gas flow rates on the H2S removal
efficiency are considered as well. The
performance of a biofiltration reactor
substantially depends on the robustness of
the microbial community‖ (Li, Ye, Sun,
Sun, Zeng, Xu, & Liang, 2012).
Biofilteration, biotrickling and biological

H2S treatment have been tried out in variety
of different facilities. It‘s wise to mention
that these treatment processes are subject to
contact time and surface area. Also, as cited
by Hernández, Lafuente & Prado & Gabriel
(2012), packing materials are major
challenges from cost point of view in
biotricklings. Biotrickling is also subject to
a proper pH balance within the reactor.
Historical status and data of Warsan STP
needs to be looked into carefully and
thoroughly before carrying out any trials at
Warsan STP, as inflow has been towards
increase and fluctuations throughout the
year, to prevent jeopardizing the
effectiveness and operation of the plant.
Continuous measurement of all operational
parameters must be carried out in order to
ensure peak emissions are not unnoticed, as
Warsan STP inflow shows continuous
fluctuations and increase in flow and
treatment effectiveness.
Reasons for fluctuation in H2S emission
from both Zone 1 and Zone 2 Odor Control
Units, despite the increase of consumption
of NaOH, may be any or a combinations of
followings:
 Different concentrations of NaOH
supply
 Faulty
or
unavailability
of
instrumentations and automations
 Mis-management of NaOH and errors in
reporting of quantity of consumption
 Lack of availability of researched-based
data on biological and biotrickling
treatment trials project at Zone 2 OCU.
It‘s wise to make a note that any biological
treatment is subject to contact time and
surface area. Table 2 clearly shows
fluctuation and increase in inflow to Warsan
STP. Such increase will also result to
increase of H2S and air/gas flow. This
accordingly will reduce the contact time and
with limited surface area, there is a great
possibility that the biological treatment trial
is not effective and not sustainable, and is
resulting to fluctuation in H2S treatment,
and as a result emission of H2S into ambient
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air. It was further noticed that the trial of
biological treatment of H2S was during the
months of October, November and
December of 2013 as well.
Other Sources of H2S Leak into Ambient
Air
Following list was compiled from serious of
field visit and filed studies of Warsan STP,
that are contributing to H2S emission at
different rates and concentrations, into
ambient air:
 Leak from Inlet Chambers around foul
air lines
 Leak around Main line of Equalization
Tanks to inlet chamber number 1
 Canopy of Grit Removal area leaks and
low vacuum pressure
 Odor Control Unit‘s
instrumentations failure

continuous

 Accumulation of Condensation at Odor
Control Unit lines
 Leaks from Primary Settling Tanks
overflow chamber
 Lack of control of foul air from
Consilidation Tanks (CT‘s) covers,
blowers and overflow chambers
 Accumulation of dewatered sludge prior
to disposal to landfills
 Instability of biological H2S treatment
trials

Other Actions to be taken to Reduce
Load and H2S at Warsan STP
 Tanker Diversions to Jebel Ali STP to
reduce the organic and hydraulic load of
Warsan STP
 Cover Primary Settling Tanks with
provision of Odor Control Unit
 Further studies to be carried out in
Sludge Management and dissolved H2S
treatment in sewage sludge.
 Warsan STP Overload is the main
reason for all operational abnormality.
Sustainable solutions or preferably
alternative STP‘s to be looked into from
Strategic point of view.
 Current proposed expansion of 75000
M3/day does not address the current
Warsan STP Challenges from capacity
point of view, nor the future needs.
 The current proposed Solar Heat Sludge
Drying project might further stress the
ambient air quality in the area from
emission and evaporation, as a result of
drying process, unless such facility is
supplied with an effective Odor Control
Unit.
 Maintenance effectiveness, efficiency
and economics to be studied, as a
separate research paper for identifying
sustainable solutions to maintenance
needs of Warsan STP.
 A thorough environmental impact
assessment and study to be carried out
for overall Warsan STP, including the
operations and maintenance tasks, to
identify specific activities that may have
any negative impacts to environment.
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Perceptions of Pain: Patients versus Attending Nurses
Kefah Hussni Aldbk
Hamdan Bin Mohammed Smart University, Dubai, UAE

Abstract
Statement of the Problem
This study has examined the differences in
perception of pain by childbearing women
and their attending nurses, from the onset of
labor until discharge.
Significance and Relevance of the Work
Accurate
measurement
and
proper
management of pain is a significant problem
for attending medical and nursing
personnel. Both the experience and
perception of pain are subjective and
difficult to measure objectively. In fact, most
literature reports that pain is often under or
over-estimated by nursing staff. Which
usually make them to fail in administering
adequate analgesia (pain killer). Few
studies have particularly examined the
ability of nurses to assess the pain of
laboring women.
Description of Research Method
McGill Pain Questionnaire (SF-MPQ-2) is
routinely used to assess pain in obstetric
environments. It was used to determine the
pain perception in the study, as it has
proven to have adequate levels of sensitivity
which will validate the differences due to
given treatments at different statistical
levels. Moreover, the SF-MPQ-2 has been
the preeminent measure of sensory, affective
and evaluative qualities of pain since its
publication 30 years back. In-active labor
mothers and the post natal mothers with
their attending nurses has completed the
SF-MPQ-2 at the same time. The researcher
was present during the data collection to
make sure that all pain assessments were
completed without reference to each other's
pain reports and to prevent the lapses of
time between the patient and the nurse. Fifty

six mother and Twenty nine nurses from
Latifa Hospital have participated in the
research.
Results
The probability of rejecting the null
hypothesis was stated as 5%. These results
indicate that the mean of Patient Pain
Perception
statistically
significantly
different from the mean of Nurse Pain
Perception (t = -4.995, p = 0.000). The
nurses in general are underestimating the
patients’ perception of pain because they
perceive labor pain or the pain after
delivery as normal pain. Therefore, they
expect that the patients perceive it as
normal too .
Conclusions
Nurses perceive the childbearing pain as
normal and good pain because pregnancy is
not disease. This means the way nurse and
patients look at the childbearing pain makes
that difference in perception of pain.
Keywords: pain, perception, nurses, SFMPQ-2, patient.

Introduction
Pain management is one of the key elements
of healthcare services which include the
maternity services. To be able to meet the
patients required pain free level, we have
the same definition of pain the patient does.
Actually with some sensitivity toward the
patient's language (Verbal and Non-verbal)
about pain, will allow us to estimate the
level of pain the patient is really
experiencing. Although pain is part of the
body's defense mechanism; its unfavorable
effects on the body force the health care
providers to control it by various means
because the uncontrolled pain may lead to
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anxiety and sometimes depression creating a
psychological trauma to patient. In the other
hand, it is well known that pain is part of the
delivery process, during that, many women
use some technique to deal with the pain
during childbirth. The management of labor
pain is the primary responsibility of the
nurse caring for the delivering mother and it
is important for the nurse and the delivering
mother to develop mutually acceptable
goals for pain relief during that process.
Pain management is an important
performance measure in assessing the
quality of care and customer satisfaction.
Healthcare providers including nurses are
facing a real problem of correctly and
appropriately measuring their patients' pain.
Pain is regarded as subjective data therefore
it is difficult to measure it objectively.
Actually, literature revealed that pain is
often under or over estimated by nursing
personnel who as a result constantly fail to
administer sufficient analgesia (Baker et al.,
2001; Whelan, 2003; Valerie et al., 2006).
Little studies have particularly examined the
ability of the nurses to assess the pain of the
laboring women.
a) The purpose of this study:





To assess the available knowledge
and behavior of the nurses in the
selected healthcare setting.
To provide empirical data on the
nurses current knowledge before
designing interventions to correct the
possible deficiencies.
To provide evidenced data on the
real system failure toward proper
pain management.

b) Importance of the Study
It is expected that the results of this study
will add to the body of literature regarding
the pain management knowledge, attitudes,
and behaviors of nurses. It is also predicted
that the present study will provide evidence
of the existing knowledge in the United
Arab Emirates (UAE). Moreover, little has
been reported on this issue in the Middle
East or even the UAE. For this reason, it is

important to understand how health care
providers perceive pain and how they are
evaluating it in this part of the world.

Literature Review
Pain is a common human experience and is
the main causes that make individuals
search for medical attention and health care
(Bonham, 2001). Under estimation of pain
has been stated in the literature as a major
clinical issue for ages (Fosnocht and
Swanson et al., 2005). Patients suffering
from pain continues to exist in spite of the
increased
understanding
of
pain
management. Published researches also
indicated that pain is expected to occur in
45% to 83% of nursing home patients
(Allcock and McGerry et al., 2002). Patients
are usually getting less treatment, or mal
diagnosed, or at least very badly managed
for pain even if they were well known to the
healthcare providers like the ones living in
the nursing homes (Jakobsson and
Klevsgard et al., 2003). If any individual is
having pain he/she will be the only one to
perceive it, and each individual will have
different pain experience and perception.
Therefore, the reaction to pain differs from
one to another even though they are
experiencing the same pain with the same
set of circumstances (Wall and Melzack et
al., 2006). A number of studies have shown
that patients are frequently unhappy with the
treatment and the pain management they are
getting, however some fail to report their
pain due to their fear from getting strong
analgesia and their belief that an increase in
the
pain
levels
indicates
disease
development. The fear of the risk of disease
progression leads to the avoidance of
reporting pain (Mcdonald and Laporta et al.,
2007). In contrast, healthcare providers have
been blamed for their insufficient
assessment and documentation of pain and
their deficient knowledge of pain
management (Pediaditaki and Antigoni et
al., 2010). In spite of the increasing
awareness
on
pain
management;
hospitalized
patients
are
usually
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experiencing mild to severe pain. Therefore
insufficient pain management has been
frequently
connected
to
healthcare
providers' failure to evaluate the patients‘
pain appropriately and to intervene
adequately. Besides it was linked to the
nurses' lack of adequate knowledge and
positive attitude toward pain management,
despite the fact that it is an important aspect
of patient care (Yava and Çicek et al.,
2013). Global statistics indicates that 130
million women give birth in the hospitals
and they were attended by well-trained
midwives each year. In the developing
countries only about 57% of women give
birth with the help of skilled nurses
(midwife). Nurses‘ behaviors have both
positive and negative effect on the
delivering women, but it has been proven by
researchers that the negative attitude
outweighs the positive behaviors (Onasoga
and Opiah et al., 2012). Despite the fact that
healthcare providers are trying to show a
positive attitude toward pain management
during labor, still the majority of patients
are going through the labor process without
the adequate of painkillers. The nurses
should have genuine reasons for offering
pain relief to their patients during labor,
otherwise they will be stacked in the gap
between their role in relieving the pain
during labor and the pain protocols during
labor sited by their organizations (OgboliNwasor and Adaji et al., 2011).
Theoretical Framework
To provide a framework to guide the
research process, a combination was created
of Betty Neuman‘s Systems Model
(Neuman, 2002) and the Gate Control
Theory of Pain. Neuman‘s model is used to
detect the stressors that influence the person
at the lines of resistance and defense and

strengthen the lines of resistance with
adequate pain management. The Gate
Control Theory of pain confirms the
patients‘ perception of pain based on it the
nurses provide their pain management
strategies. The Neuman System Model;
focus on the total person. The person or the
client system (individual, group, and
community) is subject to environmental
stressors that are intrapersonal, interpersonal
and extra personal. The client system is
composed of physiological, psychological,
sociocultural, developmental and spiritual
variables. The client is protected from
stressors by a flexible line of defense that
has been built over time. When this defense
is penetrated, the internal lines of resistance
are activated to stabilize the client system.
Nursing interventions may occur at primary,
secondary or tertiary levels of prevention.
The nursing process is divided into three
steps: nursing diagnosis, nursing goals and
nursing outcomes (Nieswiadomy, 2011).
Additionally, communication is very
important element in this model, and in our
research the gap of communication made
the patients perception of pain differs from
the nurse's perception of pain. The
Intrapersonal stressors cannot be identified
without communication. For Interpersonal
and
Extra-personal
stressors,
communication is needed for assessment
and solving the problem too. This model
will help the nurse to improve her
understanding about the client's condition,
and it will direct the practice of nurses in
such a way that will make their action
outcome more favorable. Because the
Neuman System Model directs the nurse to
consider the perceptions of the client and
caregiver, and when this perceptions are
harmonized; the frequency of favorable
outcomes are improved.
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The Neuman model application in nursing
field has varied aspects starting from the
nursing assessment of pain to the
management of depressed patients (Ferrell
and Mcguire et al., 1993). The aim of this
study was on measuring the nurse's
perception of their patient's labor pain and
its effect on the patients‘ comfort goals and
the Neuman Systems Model was the guide.
It is helpful to assess the effectiveness of
Neuman‘s Systems Model within the realm
of nursing management of labor pain.
Ron Melzack and Patrick Wall in 1962 put
forward the gate control theory of pain, they

argued that the physical pain is not a direct
result of pain initiation from the receptor
neurons, but rather its perception is
moderated by the collaboration between
many other neurons. The Gate Control
Theory is the most comprehensive theory of
pain so far proposed and very well explains
the pain mechanisms. Melzack and Wall
defined pain as a group of experiences,
signifying a multitude of different and
exclusive experiences, having different
reasons, and characterized by different
qualities changing along a number of
sensory
and
affective
dimensions
(Groenwald and Frogge et al., 1997). There
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are some factors that open the "nerve gates,"
permitting pain signs to move more freely
and easily which includes:
 Cognitive factors: high levels of anxiety
over the pain opens the "nerve gates".
 Sensory Factors: being under the
influence of drugs or alcohol, poor
physical condition and inactivity may
open the "nerve gates".
 Emotional Factors: depression, or
anxiety are more likely to have open
"nerve gates." If the person is extremely
fearful, and feels helpless about the pain,
that will make him experiencing more
severe pain.
 Social Factors: feeling positive about
their coping skills, or using diverting
methods to distract their attention about
the pain might effectively close the
"nerve gates," and reducing the total of
pain experienced.
The Gate Control Theory was used
deliberately in many studies to support the
research paradigm and to give strong
scientific back ground for the method used
by the researcher to support his hypothesis
(Furrow, 2001; Olbrys, 2001). The
population of this qualitative research study
involved nurses working in Latifa Hospital
and there delivering patients. A simple
random sampling technique was used as it
allows each member in the population to
have an equal and independent chance of
being selected in the sample. If the sample
is big, this method is the best way to get a
sample representative of the population
(Fraenkel & Wallen, 2006). The short form
McGill Pain Questionnaire (Appendix 1)
which is routinely used to assess pain in
obstetric environments (Droz and Howard,
2011), was used to determine pain
perception in the study. The SF-MPQ has
proven to have adequate levels of sensitivity
to validate the treatment at different
statistical levels (Melzack, 1987). The SFMPQ was reviewed and extended to be the
SF-MPQ-2 by adding the symptoms related
to neuropathic pain, and the responses of
pain were modified to by adding the 0-10

numerical rating scale. The validity,
reliability, and subscale structure of the
revised SF-MPQ, called the SF-MPQ-2 ,
were examined and data suggest that the SFMPQ-2 has excellent validity and reliability
(Dworkin and Turk et al., 2009).

Methodology
 Operational Definitions
According to Locke, Spirduso, and
Silverman (2000), “the language used in
research is uncommon and the writer’s job
in research is to create clear consistent
referents for the reader that extends into
new language territory” (p. 122). Therefore
the conceptual definitions of the following
terms will be explained including the;
nurses‘ perceptions, pain, pain intensity
rating,
 Nurses'
perceptions:
are
the
perceptions of the nurses regarding their
patient's labor pain levels based on the
assessment tool they use.
 Pain: is ―a subjective, personal,
unpleasant experience involving
sensations and perceptions that may or
may not relate to bodily or tissue
damage ”(Aronoff, 2002, p. 1).
 Pain Intensity Rating: is a numerical
rating index ranging from 0 to 10, using
0 to express no pain, 1-3 to express the
mild pain, 4-6 to express the moderate
pain, 7-9 for the severe pain, and 10 for
the ―worst pain imaginable‖ (Clearly,
2000), as measured by the nurses
documentation on the pain assessment
sheet during the 24 hours of the day.
 Research Questions
1. What is the current level of pain
management knowledge and attitudes
among the Latifa Hospital (LH) nurses?
2. To what level are nurses meeting or
exceeding the pain management goals of
their patients?
3. What is the effectiveness of a pain
assessments and documentation by LH
nurses?
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 Hypothesis
Research questions one and two are
descriptive in nature and therefore no
hypotheses will be posed.
(H0): There is no correlation between the
patient‘s perception of pain and their
attending nurse‘s perception of pain.
(H1): There is correlation between the
patient‘s perception of pain and their
attending nurse‘s perception of pain.
 Variables

one month and the patients have completed
the SF-MPQ and the attendant nurses have
completed the SF-MPQ-2 at the same time.
The researcher was present during the data
collection to make sure that all pain
assessments have been completed without
reference to previous pain ratings or each
other's pain reports. The McGill Pain
Questionnaire-2 (SF-MPQ-2) was used for
data collection, after getting the permission
of the authorized body (Appendix 2) and the
permission of LH administration.
 Sample size

Patient perception of the pain
Nurses perception of pain.
 Target population
 Nurses:
o Inclusion criteria: they should be
working in the delivery suite or in
the maternity wards, in any shift
duty.
o Exclusion criteria: if they are newly
appointed.or under probation.
 Patients:
o Inclusion criteria: they should be
admitted in the delivery suite in
active labor or in the maternity
wards after delivery, fully conscious
and not sedated.

The sample is a subset of the population that
has been selected by the researcher to
represent the population. In our study, the
population consists of 56 patients from the
admitted ones to the delivery suite or in the
maternity wards and 29 nurses were
attending them during their admission
period.
 Statistical Technique
The SPSS data analysis Software was used
to interpret the study findings. Paired t-tests
(two-tailed) was used to compare pain
scores on the SF-MPQ-2 for mothers and
nurses which has measured different
dimensions of pain. Significance was set at
P < 0.05 and `NS' indicate non-significance.

o Exclusion criteria: language barrier
is present between them and their
attending nurse .
 Obtaining informed
participants

consent

from

Mothers who meet the inclusion criteria
were requested to take part in the study by
the researcher and the aim of the study was
explained prior to that.
 Data collection method
The McGill Pain Questionnaire-2 (SFMPQ-2) was used as the questionnaire
method are less expensive, less time
consuming, no need for training to use it,
easy research method and maintain
anonymity. The data collection lasted for

 Descriptive Analysis
Scatter Plots are one of the most powerful
and most widely used techniques for visual
data exploration. It is a well-known data
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analysis method to show how much one
variable is affected by another. The above
scatter above represents the nurse's
perception of pain vs. the patient's
perceptions of a pain. It is clear from the
scatter plot that the data do not follow a
linear pattern, so we say that there is no

linear correlation. Therefore, from the
scatter chart there is no correlation between
the two variables which indicates the
presence of differences in the perception of
pain between the patients and their attending
nurses.

Figure 1: Difference between Patients Fear of Pain and Nurses Perception of Patient Fear of Pain

The data in Figure 1 compared the patient
fear from pain and the way their attending
nurses perceive their fear. It is clear also
from the chart that nurses are under

estimating the patients fear from pain or
some time they fail to analyze that the
patients are scared from the pain.

Figure 2: Difference between the Patients Sickening Pain and Nurses Perception of Patient Sickening
Pain
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The data in Figure 2 shown the differences
in patients feeling sick during the pain and
the nurses‘ perception of that sickness
associated with that pain. It is obvious that
the nurses are under estimating or over

estimating the patients‘ perception of being
sick during the pain by two to three times
less or more than what really the patients
feel.

Figure 3: Difference between Patients perception of Pain Heaviness and Nurses Perception of Patient
Heaviness of Pain

Data in Figure 3 explained the difference in
the patients ' perception of their pain
heaviness and their nurses‘ perception of the
heaviness of that pain. The figure shown

how nurses are under estimating the patient
feeling of pain heaviness or even sometime,
they fail to analyze that their patients are
feeling heavy pain.

Figure 4: Difference between Patients Perception of Cramping Pain and Nurses Perception of the Patient
Cramping Pain

The data in Figure 4 shown the difference in
patient perception of cramping pain and the
perception of the attending nurses about
their cramping pain levels. It is clear that the
nurses are under estimating the patients‘

degree of cramping pain experienced by
their patients. Keeping in mind that cramps
are the major type of pain experience by any
laboring mother, therefore failing to
estimate it by nurses is a real problem.
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 Statistical Analysis
 T-Test
Paired Samples Statistics
Mean

N

Std. Deviation

Std. Error Mean

Patient Pain

1.7739

56

1.38710

.18536

Nurse Pain

.7071

56

1.01740

.13596

Pair 1

Paired Samples Correlations
Pair 1

Patient Pain & Nurse Pain

N
56

Correlation
.143

Sig.
.292

Paired Samples Test

Pair 1

Patient Pain Nurse Pain

Mean

Std.
Deviation

-1.06679

1.59831

Paired Differences
Std. Error
95% Confidence Interval of
Mean
the Difference
Lower
Upper
.21358

A paired-samples t-test was conducted to
compare the differences between the
patients' perception of pain and the
attending nurses' perception of their pain,
there was a significant differences between
the patients' perceptions scores as the
Mean= 1.7739 and Stander Deviation =
1.38710, while the nurses Mean = 0.7071
and the Stander Deviation = 1.01740; t = 4.995 and p = 0.000. These results indicate
that the mean of the Patient Pain Perception
statistically significant as it differ from the
mean of the Nurse Pain Perception (t = 4.995, p = 0.000). From the descriptive and
statistical analysis, we can conclude the
following points:




The
nurses
in
general
are
underestimating the patients‘ perception
of pain because they perceive labor pain
or the pain after delivery as normal pain.
Therefore, they assume that the patients
will perceive it as normal too .
Nurses are under estimating or even
failing to analyze that the patients are
scared from pain, as nurses look at labor
pain as good pain because it will lead to
delivery and the pain after delivery is

.63876







1.49482

t

df

Sig. (2tailed)

-4.995

55

.000

good too, because it means the uterus is
contracting back to normal size.
Therefore, they assume the patients will
not fear that pain and will perceive it as
good pain too.
Nurses are under estimating the patients
feeling of the heaviness of the pain or
even sometime, they fail to analyze that
the patients are feeling heavy pains.
Because the pain threshold of each
individual is different and since they
look at the pain as normal and good,
they will expect that the patients‘ pain
threshold will increased and their
tolerance will be high .
Nurses are under estimating the patients
feeling of tiredness; exhaustions, aching
and sharpness of pain because patients
usually fail to communicate this pains
properly to the health care providers and
nurses in the other hand, fail to perceive
the non-verbal communication of
patient.
The nurses perceive the childbearing
pain as normal and good pain because
pregnancy is not disease. Women
usually experience in each month the
Period (Menstrual Cycle) pain and most
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of them are not taking analgesia for it
because they perceive it normal and
therefore their pain threshold will
increase. In the other hand, the same
women will take analgesia for headache
because they perceive it as abnormal
pain and their pain threshold to that kind
of pain will be low. That means the way
nurse and patients look at the
childbearing pain makes that difference
in perception of pain.

The Study Contributions
Little has been reported in relation to this
issue in the Middle East or even the United
Arab Emirates (UAE). This study has taken
the lead to tackle it and to open the door for
other researchers to study this matter in
depth and to draw the attention of health
care provider about the gap between our
perception to pain and their patients‘
perceptions of pain. This study pioneered by
pointing the light on the gap between the
health care provider evaluation of pain and
the way they perceive it and the way
patients perceive it too. As a result this
study will force health care providers to
consider the patients‘ point of view about
the pain and the way they look at it which
will improve the pain management and will
close the gap between theory and practice.

Study limitation





Cultural differences in patient‘s
expectations of pain is a concern as we
are having different nationalities.
The generalizability of the study is
limited because small sample was used.
Two hospitals will be needed to provide
the necessary variability and to increase
the nursing sample for adequate study
power
It is possible that internal validity of the
study might have been compromised
due to the time lapse between when the
nurse
subject
completed
the




questionnaire and the patient subject
completed the questionnaire.
Previous history of pain experience was
not included.
Instrumentation threats might pose a
threat to internal validity.

Conclusion
Little has been reported on this issue in
Middle East or even United Arab Emirates,
for this reason, it is important to understand
how health care providers perceive pain and
how they are evaluating it in this area. This
study has evaluated the patients‘ perception
of pain and the perception of pain by their
attending nurses, and a real difference was
identified which has shown the failure in
healthcare providers pain assessment and
the way they look at it. In addition to that,
some limitations were found like cultural
differences in patient‘s expectations due to
the differences in nationalities; the
generalizability of the study was limited
because the convenient sampling technique
was used and two hospitals were needed to
provide the necessary variability and
increase the nurse sample for adequate study
power. It is possible that internal validity of
the study was compromised in relation to
the time lapse between when the nurse
subject completed the questionnaire and the
time the patient subject completed the
questionnaire. By being able to determine,
the existing differences, we will have the
ability to decide on the needed changes in
the system to close the gap between the
current situation and the desired ones.
Finally, it is recommended that the health
care administration should take the lead to
educate the health care provider about the
patient perception of different pains, and to
educate about possible pains during
childbearing and the proper way of dealing
with it, to improve their threshold. Further
studies can be done to evaluate the effect of
education in closing the current gap.
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Abstract

rubber producing countries.

Rubber is produced entirely in developing
countries and Asia is the largest producing
region. Asia accounts for about 93% of
global supply and 57% of global demand
for natural rubber. Raw material products
from rubber processing provide huge
benefits to human beings. This sector
consumes large volume of water and energy
and uses large amount of chemicals as well
as other utilities. So it is important that
waste abatement and management in rubber
processing sector should be handled
properly. In these developing countries both
at house hold and community level, the
waste products after processing are being
discarded. In this paper, we have
extensively studied how the rubber latex
water, an effluent, can be wisely fed to fuel
a biogas plant, "Deenbandhu" model
economically. Deenabandu is a shell
structured improved fixed dome model
which is built with brick in cement mortar.
The digestor, gas storage chamber and the
empty space above the slurry are all
provided in the spherical shell .Biogas
produced in the digestion tank from
anaerobic digestion of biological wastes is a
renewable resource. The costs related to the
fabrication of the plant were estimated.
Constructional details, yield potential of the
plant, internal rate of return, benefit cost
ratio and payback period were calculated.
On the basis of calculated values it was
found that biogas plant fuelled by rubber
latex water performs better and is
economically viable. The findings of this
study would give some directions and
guidelines for future planning and
implementation of biogas plants in the

Keywords: deenabandhu, water treatment,
biogas, latex water, renewable energy, cost,
economic viability

Introduction
Biogas is a mixture of gas produced by
methanogenic bacteria while acting upon
biodegradable materials in an anaerobic
condition. Biogas is mainly composed of 50
to 70 percent methane, 30 to 40 percent
carbon dioxide (CO2) and low amount of
other gases. Biogas is an odourless and
colourless gas that burns with clear blue
flame similar to that of LPG gas. Biogas is
produced by the degradation of biological
matter under anaerobic reaction in absence
of free oxygen in a digester. . Biogas is
somewhat lighter than air and has an
ignition temperature (IT) of approximately
700 C (for comparison, diesel oil has IT =
350 C; petrol and propane IT = 500 C). The
temperature of the flame is 870 C. There are
some reasons for which biogas is considered
a very good fuel [1]: a) it is clean because it
is non-pollutant, as when it burns does not
produce much smoke; b) it has high
calorific value, i.e. it produces large amount
of heat per unit mass (21-24 MJ/m3 or about
6 kWh/m3); c) it is cheaper than other types
of combustibles; d) it does not require tanks
or reservoirs for storage, being utilized
directly from the biogas plant output; e) it
improves hygiene and protects the
environment
Rubber tree is one of the main plants which
play an important role in the economy of
many asian countries. The preliminary
process of natural rubber processing
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discharges a large amount of wastewater to
the environment. Many technologies have
been set up and operated for treatment of
wastewater. But producing biogas from this
water is least used. Usually, for in the
biogas manufacturing process, one uses
organic wastes such as animal and human
excreta, dead plant, biomass, crops, green
waste, animal material, as well as sewage
and sludge collected at municipal level in a
wastewater treatment plant. This paper
exploits the advantages and benefits of
using rubber latex water to fuel the plant.
Nowadays, India and China are the biggest
biogas producers in the world, in these two
countries operating over 26 million biogas
plants, the majority being household
systems with volumes from 6 to 10 m3.

tank is designed to accommodate slurry
displaced out of the digester with the
generation and accumulation of biogas and
is known as outlet displacement chamber.

Implementation

2) Establishment requirements: The
biogas plant can be set up with Bricks (I
Class), Cement, Stone chips of 1/2‖ single,
Sand Coarse Sand, G.I.pipe 3/4‖ diameter
sockets 30 cm, A.C. pipe 6‖ diameters, Iron
bars (6mm diameter) for outlet tank cover,
Paint (gas leak proof dibhapoxy), Labour
for digging pit, Labour for construction,
Skilled masons, BG Stove, appliances 10 m
pipe line, lamp, accessories.

The emergence of the Deenbandhu model as
the most popular model in the rural areas
can be understood in light of the prevailing
scenario of biogas extension taken up by
various stake holders in the late 1970s and
early 1980.Two basic designs of biogas
plants are popular: the floating-drum and the
fixed-dome type. Deenabandhu is a fixed
dome model. The gas holder alone accounts
for 40 percent of the total cost and the
higher hydraulic retention time also
contributes to an increased expense .These
considerations led to the emergence of fixed
dome plants. The Deenbandhu model
essentially consists of the segments of two
spheres of different diameters joined at their
bases. This structure acts as a digester (or
fermentation chamber) and gas storage
chamber, and also provides an empty space
over the slurry in the digester. The strength
of the brick masonry and concrete makes it
preferable to go in for a structure which
could always be kept under higher
compression. A spherical structure loaded
from the convex side will be under
compression. Thus, the internal load will not
have any residual effect on the structure.
The digester is connected with feeding pipe
(inlet) and outlet tank. The upper part,
above the normal slurry level, of the outlet

1) Selecting a biogas plant site: The
criteria for selecting an ideal plant site is
that the ground (earth) should be hard and
compact, not water logged and damp, dry
and away from shade, have maximum
sunlight hours. The length of gas delivery
pipeline should be short for effective gas
delivery. There should be enough space for
slurry storage. Water line and cattle shed
should be near to plant to avoid time in
material transport. A biogas plant of specific
capacity can be selected based on the daily
availability of latex water and on the
cooking energy demands.

3) Components of the biogas plant:
Foundation: The foundation of the plant is
bowl shaped with a collar around the
circumference. The construction of the
digester dome is based on this collar. Dome
is divided in 2 parts, Digester and Gas
storage. Digester: The bottom part is called
the digester, where the mixture of dung and
water decomposes to produces gas due to
bacterial activity. Gas storage: gas produced
by the bacterial activity is stored in the
upper part of the digester dome called gas
storage. Gas outlet pipe: A nipple is fitted
on the top of the dome, which is connected
to a GI pipe. The gas reaches the kitchen
through this pipe. Inlet: The pipe through
which fresh dung and water enters the plant
is called Inlet pipe and is connected to a
small tank for mixing dung and water.
Outlet The portion of the plant where the
slurry accumulates after coming out of the
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digester is called outlet tank. It is in two
parts. The first bottom part is small and
rectangular, which is connected to the dome
opening, while the other part of outlet tank
is dome shaped. A small slurry discharge
hole is provided in the outlet tank. The
volume of the dome upto the hole is
equivalent to the gas storage volume. Only
the amount of gas equivalent to this volume
can be used in a burner or lamp. The main
function of this part is to provide pressure
for release of gas from the dome. The level
of slurry rises upto the outlet hole in this
tank when the plant is full with gas.
4) Testing the digester: The digester of the
Deenbandhu plant on completion is tested
before commissioning through smoke test
for detecting gas leakages. Smoke
producing material is burnt inside the
digester and there after all vents of the
digester are closed and checked for leakage.
Any section of the dome emitting smoke is

identified and can be sealed. Hydraulic
testing for water leakages is done by filling
half of the digester with water and marking
the level. Thereafter after a period of 6 to 7
days the water level is rechecked. In case of
leakages the water level will go down.
5) Operation and maintenance: In the
event of new digester failing to start, check
for
correct
temperature
and
feed
composition and cracks in the digester. In
case of low gas production check gas
leakages in the gas pipeline, around valves
and check for cracks in dome plastering.
The need for emptying the biogas plant may
arises when the slurry level inside the
digester has increased due to leakage in the
plant or due to improper daily feeding. In
the case of improper feeding, the slurry is
emptied upto the first step only. While in
the case of leakage, the plant will require to
be emptied completely.
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Observations

Results and Discussion
Construction
material
1.bricks

Quantity(kg)

2.cement(50 kg
bags)
3.sand
4.stone
chips .5inch
5.A.C.Pipe 100
mm diameter

2060

Amount
(Rupee)
10500

11

6400

1.75

3450

0.60

550

3.40

1485
22345 (total)

Labor

It was observed that to run a biogas plant of
capacity 2 metre cube, the waste water
required is approximately 50 litres per day.
An average household in the rubber
producing nations produce about 5 to 10
rubber sheets per day. This ensures the
optimal working of biogas plant in all the
seasons and thus generate energy for the
household.

Excavation cost

Amount
(Rupee)
1050

Masonry charges

2300

Labor for construction

2250

Pipe fitting charges

1750
7350 (total)
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Gas holder and central guide
frames
Gas holder and central guide
frames
Transport and handling

Accessories
G.I.pipe
Gate valve bend etc
Stove

Total estimate

Amount
(Rupee)
3700
450
4150 (total)
Amount
(Rupee)
840 (7 metres)
650
950
2440 (total)

INR 36285

Pay Back Period
After reaching the stable condition the
digester with daily charge of 15-20kg
generates gas at a rate of 1.02m3/h with a
gauge pressure of 0.032bar. The gas is
sufficient for 3 hours of cooking in a single
stove. Taking the calorific value of LPG as
46MJ/kg, and one cylinder contains 12.5kg
of LPG the energy in cylinder of LPG is
calculated as 575MJ. The equivalent LPG
cylinders obtainable from generated biogas
are 3 per month. This means that the
households which has been consuming four
LPG cylinders can save 3 cylinders. Taking
the present market price(in India) of 12.5kg
LPG cylinder as INR 500(government
subsidized rate), the saving is computed as
INR 1500.00. Therefore the payback period
on capital investment is:

Environmental and Social Benefits
 Significantly reduce carbon dioxide
emission and reduces fuel wood
pressure.
 Biogas is a clean source of energy (no
smoke and soot during combustion);
 Produce a pathogen free nutrient rich
fertilizer.
Economic benefits
 Cheaper source of cooking energy (a 2
cubic meter biogas plant can replace, in
a month, fuel equivalent to 26kg of
LPG, or 37 litres of kerosene, or 88kg of
charcoal, or 210kg of firewood).
 Jobs are created (builders and
technicians).
Other benefits
Investments opportunity for private firms
and other NGOs in rubber producing
countries.

Limitations
The following were identified as practical
difficulties to popularize the biogas
technology for the implementation at
domestic level.




Pay Back Period = 36285/1500 =2 years.
In addition to the monetary savings, the
biogas plant provides sufficient organic
manure. The construction and running of
biogas units in this nature was therefore
found to be beneficial in several respects.

Conclusion
Energy Benefits



Provides cooking and heating fuel
(stoves and burners 55 % efficient).
Lighting fuel (biogas lamps with
mantles).





Over estimation of capital costs
involved in the construction
Lack of expertise to design of a suitable
biogas units and selecting locations for
individual requirements and conditions.
Lack of skilled labour for the
construction of biogas units to suit the
individual requirements
Lack of technical knowledge in the
operation and maintenance of biogas
units
Conceived ideas with regard to
economic gains
Misconceptions
with
regard
to
cleanliness and health problems in
handling wastes
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فرض ضرائت عي ٚاى٘ق٘د ىيحذ ٍِ اىتي٘ث اىجٞئ ٜاىْبرٌ عِ استعَبه اىسٞبرح اىشخصٞخ -
دراسخ استطالعٞخ ى٘رٖخ ّظر اىفرد اىززائرٛ
أحَذ ٘ٝسف عَراُ
طبىت دمت٘رآ تخصص اقتصبد اىْقو ٗاإلٍذاد ،ربٍعخ اىحبد ىخضر -ثبتْخ – اىززائر-
فبرس ث٘ثبم٘ر
ٍذٝر ٍخجر اإلدارحّ -قو – اإلٍذاد ،ربٍعخ اىحبد ىخضر -ثبتْخ  -اىززائر-
اىَيخص:
٠ؼزجش إٌمً ِٓ اٌمطبػبد اٌشئ١غ١خ اٌّغزٍٙىخ ٌٍطبلخ
األؽفٛس٠خ ػبٌّ١ب ،ؽ١ش ٠غزٍٙه ٘زا اٌمطبع ِب ث-%25 ٓ١
 ِٓ %26االعزٙالن اٌؼبٌٌٍّ ٟطبلخٚ ،اٌّؾىٍخ رىّٓ فٟ
أْ ِؼذي اعزٙالوٗ ٌٍطبلخ ٠زضا٠ذ ثؾىً أعشع ِٓ أ ٞلطبع
ِٓ اٌمطبػبد األخش ٜاٌّغزخذِخ ٌٍطبلخ األؽفٛس٠خ،
ٚػٍ ٝاألخـ اعزٙالوٗ ٌٍٛلٛد اٌغبئًٚ ،اٌز٠ ٞؾىً أُ٘
ِقبدس اٌطبلخ اٌؾشو١خ ٌّؼظُ ٚعبئً إٌمً اٌّغزخذِخ فٟ
اٌؼبٌُ ،خبفخ اٌغ١بسح اٌؾخق١خٚ ،اٌز ٟرؼزجش ٚعٍ١خ ٔمً
ِغ١ئخ ٌٍج١ئخ ٌفؼبٌ١زٙب اٌطبل٠ٛخ اٌشد٠ئخ ِمبسٔخ ثٛعبئً إٌمً
األخشٌ ،ٜزا أمؾ ٝاٌزطٛس اٌىج١ش ف ٟأػذاد٘ب ٚ
االعزؼّبي غ١ش اٌشؽ١ذ ٌٙب ٠ؾىً خطشا ِؾذلب ػٍِ ٝخزٍف
ػٕبفش اٌج١ئخ اٌطج١ؼ١خٔ ،ظشا ٌّب ٕ٠زظ ػٓ ؽشوزٙب ِٓ
رٍٛس ٌٍٛٙاء ثبٌنغ١ظ ،رٍٛس ٌٍٛٙاء ثبٌغبصاد اٌذف١ئخ،
ٚثبٌزبٌِ ٟغبّ٘زٗ ف ٟاالؽزجبط اٌؾشاس ٞثبإلمبفخ اٌٝ
اٌزٍٛس اٌج١ئ ٟإٌبرظ ػٓ أٔؾطخ ِؾطبد اٌٛلٛد ،وٍٙب
ػٛاًِ أدد اٌ ٝأْ إٌمً ٚاٌج١ئخ أفجؾب ٠ؾىالْ ػٍٔ ٝؾٛ
ِزضا٠ذ صٕبئ١خ غ١ش ِزطبثمخ.
ٚارا أخزٔب ف ٟاٌؾغجبْ أٔٗ ِب ٠ضاي ػذد وج١ش ِٓ اٌجٍذاْ
اٌؼشث١خ  ِٓٚثٕٙ١ب اٌغضائش رٕزٙظ ع١بعخ رذػ ُ١أعؼبس
اٌٛلٛدِ ٛ٘ٚ ،ب ٠غؼً رىٍفخ اعزغالي اٌغ١بسح ف٘ ٟبرٗ
اٌجٍذاْ ألً ِٕٙب ف ٟاٌجٍذاْ اٌز ٟرٕزٙظ ع١بعخ فشك
مشائت ػٍ ٝاٌٛلٛدِّ ،ب ٠غٚ ُٙثؾىً وج١ش ف ٟص٠بدح
ِؼذي اعزؼّبي ٍِٚى١خ اٌغ١بسح اٌؾخق١خ ٚثبٌزبٌ ٟص٠بدح
ِؼذي اٌزٍٛس إٌبرظ ػٓ ؽشوزٙب ،فّٓ ٘زا إٌّطٍك ٚادساوب
ِٕب ٌٍذٚس إٌّٛه ثبٌجؾش اٌؼٍّ ٟف٘ ٟزا اٌغبٔت إل٠غبد
ؽٍٛي ٌٍزمٍ٘ ِٓ ً١زٖ ا٢صبس اٌغٍج١خ ػٍ ٝاٌج١ئخ ،عشٜ
اٌزفى١ش ثآٌ١خ ٌزؾّ ً١ػٕقش اٌٛلٛد ثنشائت ِؼٕ١خ ّ٠ىٓ
ِٓ خالٌٙب رمٍ١ـ اٌغبرث١خ االلزقبد٠خ العزؼّبي اٌغ١بسح
اٌؾخق١خٚ ،ثبٌزبٌ ٟاٌزمٍ١ـ ِٓ ؽغُ اٌزٍٛس اٌج١ئ ٟإٌبرظ
ػٓ ؽشوزٙب٘ٚ ،زا ِب عٕضجزٗ ِٓ خالي اٌذساعخ
االعزطالػ١خ اٌز ٟلّٕب ثٙبٚ ،اٌز ٟؽٍّذ ِ 146فشدح
ثؾشٚ ،رٌه ثطش٠مخ ِٛمٛػ١خ ِٓ ؽؤٔٙب اٌٛلٛف ػٍٝ
أُ٘ اٌّؾبوً ٚاٌّؼٛلبد ٚاٌؾٍٛي اٌّمزشؽخ.

اىنيَبد اىذىٞيٞخ :إٌمً ؛ اٌغ١بسح اٌؾخق١خ؛ اٌطبلخ
األؽفٛس٠خ ؛ رذػ ُ١أعؼبس اٌٛلٛد ؛ اٌزٍٛس اٌج١ئ.ٟ
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ٍقذٍخ
ؽفٍذ اٌجؾش٠خ خالي اٌؼقش اٌؾذ٠ش ثبٌؼذ٠ذ ِٓ إٌّغضاد
اٌؾنبس٠خ ٚاٌزمٕ١خ اٌىج١شح ٚاٌّزّ١ضحٚ ،رٌه ِٓ خالي
رغخ١ش اثذاػبد اٌؼٍُ ٚاٌزمذَ اٌزمٕٚ ٟاٌزىٌٕٛٛعٌ ٟخذِخ
اإلٔغبْ ٚاٌجؾش٠خٚ ،وبٔذ ٚعبئو إٌمً اٌؾذ٠ضخ ثّخزٍف
أؽىبٌٙب ٚأٔٛاػٙب ٚاؽذح ِٓ رٍه اإلٔغبصاد اٌؼظّ١خ،
ٚاٌز ٟثبرذ رّضً ػقت اٌؾ١بح ف ٟاٌٛلذ اٌشا٘ٓ ِٚؼ١بسا
ؽنبس٠ب ٠ؾذد دسعخ اٌزطٛس ٚرجب ٕٗ٠ثِ ٓ١خزٍف دٚي
اٌؼبٌُٚ ،رؼزجش اٌغ١بسح اٌؾخق١خ اؽذ ٜأُ٘ ٘برٗ اٌٛعبئو
اٌز ٟال غٕ ٝػٕٙب فٚ ٟلزٕب اٌّؼبفش ،ؽ١ش أمؾٝ
االػزّبد ػٍٙ١ب ػٍٔ ٝؾ ٛوج١ش ِٓ األّ٘١خ ف ٟاٌؾ١بح
اٌ١ِٛ١خ ،اال أْ ص٠بدح أػذاد٘ب  ٚوضشح اعزؼّبٌٙب هشػ
اٌؼذ٠ذ ِٓ اٌّؾبوً اٌج١ئ١خ ،فؾبٌ١ب ٘ ِٓ ٟث ٓ١أوضش
اٌّؾبوً اٌّطشٚؽخ ف١ِ ٟذاْ إٌمً ٚاٌزّ٠ ٟىٓ اػزجبس٘ب
ّٔبرط غ١ش ِغزذاِخٔ ،ظشا ٌفؼبٌ١زٙب اٌطبل٠ٛخ اٌشد٠ئخ
ِمبسٔخ ثٛعبئً إٌمً األخش ،ٜثّؼٕ ٝأْ اعزٙالن اٌطبلخ
ِٓ لجً اٌغ١بسح ثبٌٕغجخ اٌ ٝاٌّغزؼًّ اٌٛاؽذ ِشرفغ عذا
ِمبسٔخ ثبٌٕمً اٌغّبػ ،ٟأ ٞأْ اٌغ١بسح رٍٛس أوضش ،ففٟ
ؽبٌخ رمغ ُ١اٌزٍٛس اٌز ٞرؾذصٗ اٌغ١بسح ػٍِ ٝغّٛع سوبثٙب
ِٚمبسٔزٗ ِغ اٌزٍٛس اٌز ٞرؾذصٗ اٌؾبفٍخ ػٍِ ٝغّٛع
سوبثٙبٔ ،غذ أْ األٚي أوجش ثىض١ش ِٓ اٌضبٌٔ ،ٟزا فبْ رٕبِٟ
أزؾبس اعزؼّبٌٙب ػٍ ٝؽغبة ٚعبئً إٌمً األخش٠ ٜئدٞ
اٌ ٝص٠بدح وج١شح ف ٟاعزٙالن اٌٛلٛد ،خبفخ أٔٗ ِٓ
اٌّزٛلغ أْ رزنبػف أػذاد اٌغ١بساد ف ٟاٌؼبٌُ اٌٝ
أمؼبف ِزضا٠ذح خالي اٌغٕٛاد اٌّمجٍخٚ ،ثبٌزبٌ ٟفبْ ٘زٖ
اٌغ١بساد عزؾزبط اٌ ٝأمؼبف اٌٛلٛد اٌّغزخذَ ؽبٌ١ب،
٘ٚزا ِب ع١ئد ٞاٌ ٝص٠بدح وج١شح ف ٟاٌزٍٛس اٌج١ئ ٟإٌبرظ
ػٓ اعزؼّبٌٙبٌٙٚ ،زا ارا ٌُ ٠زُ ا٠غبد ؽٍٛي عزس٠خ ٌٍؾذ ِٓ
االعزٙالن اٌّفشه ٌٍٛلٛد ِٓ خالي اٌزمٍ ِٓ ً١اعزؼّبٌٙب،
فبْ ِؾىٍخ اسرفبع ِؼذالد اٌزٍٛس ٚاإلمشاس ثبٌج١ئخ
عززفبلُ.
إشنبىٞخ اىذراسخ:
اْ االعزخذاَ اٌّىضف ٌٍٛلٛد اٌجزش ٌٟٚف ٟإٌمً ٠طٍك
وّ١بد ٘بئٍخ ِٓ اٌغبصاد اٌذف١ئخ ف ٟاٌغٚ ،ٛثبٌزبٌ ٟفبْ
اٌطٍت اٌؼبٌّ ٟاٌّزضا٠ذ ػٍ ٝاٌٛلٛد عٛف ٠غؼً اٌزؾىُ فٟ
رشو١ض ٘برٗ اٌغبصاد اٌذف١ئخ ف ٟاٌغالف اٌغ ِٓ ٞٛأوجش

اٌزؾذ٠بد اٌز ٟرٛاعٗ ػبٌّٕب اٌ ،َٛ١خبفخ ِغ رٕبِ ٟأزؾبس
اعزؼّبي اٌغ١بسح اٌؾخق١خٌ ،زا ٠ؼزجش اٌزطٛس اٌىج١ش فٟ
أػذاد٘ب ٚوزا رؤص١ش اعزخذاَ اٌٛلٛد األؽفٛس ٞومٛح ِؾشوخ
ٌٙب ػٍ ٝاٌج١ئخ ِٓ أُ٘ اٌمنب٠ب ٚاٌزؾذ٠بد اٌز ٟرٛاعٗ
ػبٌّٕب اٌٌ َٛ١زؾم١ك اعزذاِخ ث١ئ١خٚ ،اٌجٍذاْ اٌؼشث١خ ٟ٘
األخش١ٌ ٜغذ ِغزضٕبح ِٓ ٘برٗ اٌّؾىٍخ ،خبفخ أٔٗ ِبصاي
اٌؼذ٠ذ ِٕٙب  ِٓٚثٕٙ١ب اٌغضائش رٕزٙظ ع١بعخ رذػ ُ١أعؼبس
اٌٛلٛد " أعؼبس ِٕخفنخ " ِّب ٠غؼً رىٍفخ اعزغالي
اٌغ١بسح اٌؾخق١خ ألً ِٕٙب ف ٟاٌذٚي اٌز ٟرٕزٙظ ع١بعخ
فشك مشائت ػٍ ٝاٌٛلٛدِ ٛ٘ٚ ،ب ٠ؾغغ ػٍٝ
اعزؼّبٌٙب ،ػٍ ٝؽغبة األسك اٌزٔ ٟؼ١ؼ ػٍٙ١بٌ ،زا فؼٍٝ
اٌفشد ،اٌّئعغخ  ٚاٌؾىِٛخ اػبدح إٌظش ف ٟعٍٛو١برٙب
ِٚشاػبح اٌغبٔت اٌج١ئ ٟفِ ٟخزٍف اٌّ١بد.ٓ٠

ػذد ِٓ إٌّب٘ظ اٌؼٍّ١خ اٌّىٍّخ ٌجؼنٙب اٌجؼل ،ؽ١ش
عبء إٌّٙظ اٌٛفف ٟفِ ٟمذِزٙب ٚاٌز٠ ٞغزٕذ اٌ ٝاٌٛفف
اٌذل١ك  ٚاٌزفقٌٍ ٍٟ١ظب٘شح ِٛمٛع اٌذساعخ ٚففب وّ١ب
ٚٚففب ٔٛػ١ب ،وّب رُ االػزّبد ػٍ ٝإٌّٙظ اٌزؾٍ ٚ ٍٟ١رٌه
ِٓ أعً رؾٍ ً١اٌج١بٔبد ٚاٌّؼط١بد اٌّزٛفشح ػٓ
اٌّٛمٛع ِؾً اٌذساعخ ،امبفخ ٌٍج١بٔبد اٌز ٟرُ عّؼٙب
أصٕبء اٌذساعخ االعزطالػ١خ ،ؽ١ش رج ٓ١أْ األدٚاد األوضش
ِالئّخ ٌٍٛفٛي ألوجش لذس ِّىٓ ِٓ اٌّؼط١بد اٌّشغٛثخ
ٚاٌالصِخ ٌزؾم١ك أ٘ذاف اٌذساعخ ٘ :ٟاٌّمبثٍخ ،اٌّالؽظخ،
ٚاالعزج١بْ ،ؽ١ش رُ رٛص٠غ اعزّبسح اعزج١بْ ،العزطالع
آساء ٚٚعٙبد ٔظش اٌفشد اٌغضائش ٞؽٛي ِٛمٛع
اٌذساعخ ٚ ،لذس ؽغُ ػٕ١خ اٌذساعخ ِ 146فشدح ثؾش،
ِٕ 103 ُٙفشدا ٍّ٠ى ْٛع١بسح ؽخق١خ ،ثّٕ١ب  43فشدا ال
ٍّ٠ىٙٔٛب ،ػالٚح ػٍ ٝرٌه رُ اعزخذاَ إٌّٙغٓ١
االعزٕجبه ٚ ٟاالعزمشائ ،ٟؽ١ش ٠غّؼ األٚي ثبٌؾىُ ػٍٝ
اٌغض٠ئبد أطاللب ِٓ اٌىٍ١بدٚ ،اٌضبٕٔ٠ ٟطٍك ِٓ اٌغضء
ف ٟاٌؾىُ ػٍ ٝاٌىً.

ّ٠ ِٕٗٚىٓ اعزٕجبه ِغّٛػخ اٌزغبإالد اٌفشػ١خ
اٌزبٌ١خ:

اىَجحج األٗه :أسعبر اى٘ق٘د اىعبىَٞخ.

ٚػٍ٘ ٝزا األعبط ،فبْ اإلؽىبٌ١خ اٌّطشٚؽخ ف٘ ٟزٖ
اٌذساعخ عبءد وّب :ٍٟ٠
ِب عذ ٜٚفشك مشائت ػٍ ٝاٌٛلٛد ٌٍؾذ ِٓ اٌزٍٛس
اٌج١ئ ٟإٌبعُ ػٓ اٌغ١بسح اٌؾخق١خ؟

ِ ب ِذ ٜرؤص١ش أعؼبس اٌٛلٛد اٌّذػّخ ػٍِ ٝؼذي
اعزؼّبي ٍِٚى١خ اٌغ١بسح اٌؾخق١خ ف ٟاٌغضائش؟
ِ ب ٚالغ صمبفخ اٌفشد اٌغضائش ٞؽٛي ٍِى١خ  ٚو١ف١خ
اعزؼّبي اٌغ١بسح اٌؾخق١خ ثبٌٕظش اٌ ٝأعؼبس اٌٛلٛد
اٌؾبٌ١خ؟
 و١ف عزى ْٛسدد فؼً اٌفشد اٌغضائش ٞثبٌٕغجخ
ٌّؼذي اعزؼّبي ٍِٚى١خ اٌغ١بسح اٌؾخق١خ ف ٟؽبٌخ
اسرفبع أعؼبس اٌٛلٛد اٌِ ٝغز ٜٛاألعؼبس ف ٟاٌجٍذاْ
اٌّغبٚسح ؟
إَٔٞخ اىعَو ٍٗذ ٙصيتٔ :رىّٓ أّ٘١خ ٘زٖ اٌذساعخ فٟ
ِؾبٌٚزٙب اإلعبثخ ػٍ ٝاإلؽىبٌ١خ اٌّطشٚؽخٚ ،اٌز ٟعبءد
ٌزغٍ١و اٌنٛء ػٍٔ ٝمطخ ِّٙخ ٚؽغبعخ ٟ٘ٚ ،ع١بعخ
رذػ ُ١أعؼبس اٌٛلٛد ٚأصش٘ب ػٍ ٝاالعزخذاَ غ١ش اٌؼمالٟٔ
''غ١ش اٌشؽ١ذ'' ٌٍغ١بسح اٌؾخق١خ ِزٚ ٝإّٔ٠ب أسدٔب دْٚ
مٛاثو ِٚب ٕ٠غُ ػٓ رٌه ِٓ ِؾبوً ٚآصبس عٍج١خ ػٍٝ
فؾخ اإلٔغبْ ٚث١ئزِٗ ٛ٘ٚ ،ب دفؼٕب اٌ ٝاٌجؾش فِ ٟذٜ
عذ ٜٚفشك مشائت ػٍ ٝاٌٛلٛد ثٙذف اٌزمٍ١ـ ِٓ
اٌغبرث١خ االلزقبد٠خ العزؼّبي اٌغ١بسح اٌؾخق١خٚ ،ثبٌزبٌٟ
اٌؾذ ِٓ اٌزٍٛس اٌج١ئ ٟإٌبعُ ػٓ اعزؼّبٌٙب ِٓ ،أعً
اٌّغبّ٘خ ف ٟرؾم١ك اعزذاِخ ث١ئ١خ ،عٛاء ثبٌّغبّ٘خ فٟ
اهبٌخ ػّش ٘برٗ اٌطبلخ األؽفٛس٠خ إٌبمجخ ثّب ٠غّؼ
ٌألع١بي اٌمبدِخ ثبعزغالٌٙب ُ٘ أ٠نبٚ ،وزا ثّٕؼ ِض٠ذ ِٓ
اٌٛلذ الوزؾبف ٚرط٠ٛش هبلبد أخش ٜثذٍ٠خ ٌٍطبلخ
األؽفٛس٠خ رى ْٛفذ٠مخ ٌٍج١ئخ.
ٗصف ٍْٖذ اىجحج :ثغ١ذ اإلٌّبَ ٚاإلؽبهخ ثّخزٍف
عٛأت اٌّٛمٛع  ٚرؾٍ ً١أثؼبدٖ  ٚاإلعبثخ ػٍ ٝاإلؽىبٌ١خ
اٌّطشٚؽخٚ ،ثٕبءا ػٍ ٝهج١ؼخ اٌّٛمٛع رُ االػزّبد ػٍٝ
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أدد ػٌّٛخ اٌزغبسح اٌؼبٌّ١خ اٌ ٝرمبسة أعؼبس اٌغ١بساد
ف ٟعّ١غ أٔؾبء اٌؼبٌُ ٚرغ٠ٛزٙب ِغ ثؼنٙب اٌجؼل ثؾ١ش
ٌُ ٠ؼذ اٌزفبٚد فِ ٟؼذي عؼش اٌغ١بساد اٌّزّبصٍخ ٠زغبٚص
مؼف ٚاؽذ اٌ ٝمؼف ٓ١ث ٓ١أ ٞثٍذ[Metschies, ٓ٠
] ،2003أِب أعؼبس اٌٛلٛد فبٔٙب رخزٍف اخزالفب وج١شا
٠زشاٚػ ث ٓ١مؼف ٚاؽذ اٌ 160 ٝمؼف
[German Technical Cooperation (GTZ),
]٘ ،2013زا االخزالف اٌىج١ش ٠ؼٛد اٌ ٝأْ اٌذٚي رٕزٙظ
ع١بعبد رغؼ١ش ِخزٍفخ ،رزشاٚػ ث ٓ١دٚي رٕزٙظ ع١بعخ
اٌذػُ اٌؼبٌٌٍٛ ٟلٛد اٌ ٝدٚي رفشك مشائت ػبٌ١خ ػٍٝ
اٌٛلٛد.

اىَطيت األٗه :سٞبسبد تسعٞر اى٘ق٘د.
رخزٍف أعؼبس اٌٛلٛد ث ٓ١دٚي اٌؼبٌُ اخزالفب وج١شا ٠ؼٛد
اٌ ٝأْ ٘برٗ اٌذٚي رٕزٙظ ع١بعبد رغؼ١ش ِخزٍفخ ،ؽ١ش
فٕف اٌزمش٠ش اٌز ٞأفذسرٗ اٌّئعغخ األٌّبٔ١خ ٌٍزؼبْٚ
اٌفٕ ''GTZ '' ٟؽٛي أعؼبس إٌفو ٚرجب ٓ٠ع١بعبد أعؼبس
اٌٛلٛد ف 170 ٟدٌٚخ ،عؼش اٌٛلٛد ف ٟاٌغضائش ِٓ ثٓ١
أوضش األعؼبس رٕبفغ١خ ف ٟاٌؼبٌُ ،رٌه أٔٙب رؼبدي %20
ػٓ رٍه اٌّطجمخ ف ٟأٚسٚثب  ٟ٘ٚألً ِٓ صٍش أعؼبس
اٌّٛاد إٌفط١خ ف ٟاٌجٍذاْ اٌّغبٚسح ،ؽ١ش ٠ؼذ عؼش اٌجٕضٓ٠
اٌّّزبص ف ٟاٌغضائش صبِٓ أخفل عؼش ف ٟاٌؼبٌُ ٚعؼش
ٚلٛد اٌذ٠ضي خبِظ أخفل عؼش ف ٟاٌؼبٌُ ،وّب لغُ راد
اٌزمش٠ش اٌذٚي اٌز ٟاؽزٍّٙب ػٍ ٝأعبط  4فئبد  ٟ٘ٚدٚي
راد دػُ ػبٌٌٍٛ ٟلٛد ٚاٌز٠ ٟجبع فٙ١ب اٌٛلٛد ثغؼش ألً
ِٓ اٌغؼش اٌّشعؼ ٟف ٟاٌغٛق اٌؼبٌّ١خ ) ألً ِٓ  68عٕذ
أِش٠ىٌٍ ٟزش عٛاء ثبٌٕغجخ ٌٍجٕض ٓ٠اٌّّزبص أ ٚاٌذ٠ضي(،
ٚعبءد مّٓ ٘برٗ اٌفئخ ثبٌٕغجخ ٌٛلٛد اٌذ٠ضي وً ِٓ
اٌذٚي اٌؼشث١خ اٌزبٌ١خ :اٌٍّّىخ اٌؼشث١خ اٌغؼٛد٠خ ( 6.7عٕذ
أِش٠ىٌٍ ٟزش)١ٌ ،ج١ب ( 10عٕذ أِش٠ىٌٍ ٟزش) ،اٌغضائش
( 17عٕذ أِش٠ىٌٍ ٟزش) ،اٌجؾش 17( ٓ٠عٕذ أِش٠ىٟ

ٌٍزش)ِ ،قش ( 18عٕذ أِش٠ىٌٍ ٟزش) ،اٌى٠ٛذ ( 20عٕذ
أِش٠ىٌٍ ٟزش) ،لطش ( 27عٕذ أِش٠ىٌٍ ٟزش) ،عٛس٠ب (36
عٕذ أِش٠ىٌٍ ٟزش) ،ػّبْ ( 38عٕذ أِش٠ىٌٍ ٟزش) ،آٌّ١
( 47عٕذ أِش٠ىٌٍ ٟزش) ،اٌغٛداْ ( 51عٕذ أِش٠ىٟ
ٌٍزش) ،اإلِبساد اٌؼشث١خ اٌّزؾذح ( 64عٕذ أِش٠ىٌٍ ٟزش)،
أِب ثبٌٕغجخ ٌٍجٕض ٓ٠اٌّّزبص فغبءد وً ِٓ اٌذٚي اٌؼشث١خ
اٌزبٌ١خ مّٓ ٘برٗ اٌفئخ١ٌ :ج١ب ( 12عٕذ أِش٠ىٌٍ ٟزش)،
اٌٍّّىخ اٌؼشث١خ اٌغؼٛد٠خ ( 16عٕذ أِش٠ىٌٍ ٟزش)،
اٌى٠ٛذ ( 23عٕذ أِش٠ىٌٍ ٟزش) ،اٌجؾش 27( ٓ٠عٕذ
أِش٠ىٌٍ ٟزش) ،لطش ( 27عٕذ أِش٠ىٌٍ ٟزش) ،اٌغضائش
( 29عٕذ أِش٠ىٌٍ ٟزش) ،ػّبْ( 31عٕذ أِش٠ىٌٍ ٟزش)،
ِقش ( 45عٕذ أِش٠ىٌٍ ٟزش) ،اإلِبساد اٌؼشث١خ اٌّزؾذح
( 47عٕذ أِش٠ىٌٍ ٟزش) ،اٌ 58( ّٓ١عٕذ أِش٠ىٌٍ ٟزش)،
أِب اٌفئخ اٌضبٔ١خ ف ٟٙفئخ اٌذٚي راد اٌذػُ االػز١بدٌٍٛ ٞلٛد
ؽ١ش ٠زُ دػّٗ ثقٛسح غ١ش ِجبؽشح ؽزِ ٝغ فشك
مشائت اعّ١خ ػٍ ٗ١ؽ١ش أْ عؼش اٌزغضئخ ٌٍٛلٛد أسخـ
ِٕٗ ف ٟاٌجٍذاْ اٌز ٟرؼزّذ ػٍ ٝعؼش اٌغٛق اٌؼبٌّٚ ٟألً
ِٓ ِغز ٜٛاٌغؼش ف ٟاٌٛال٠بد اٌّزؾذح األِش٠ى١خ،
٠ٚزشاٚػ عؼش اٌذ٠ضي ف٘ ٟبرٗ اٌجٍذاْ ث104 ٚ 69( ٓ١
عٕذ أِش٠ىٌٍ ٟزش)ٚ ،ؽٍّذ ٘برٗ اٌفئخ اٌجٍذاْ اٌؼشث١خ
اٌزبٌ١خ :رٔٛظ ( 69عٕذ أِش٠ىٌٍ ٟزش)ٌ ،جٕبْ ( 94عٕذ
أِش٠ىٌٍ ٟزش) ،اٌّغشة ( 96عٕذ أِش٠ىٌٍ ٟزش) ،األسدْ
( 97عٕذ أِش٠ىٌٍ ٟزش) ،أِب عؼش اٌجٕض ٓ٠اٌّّزبص ٌٍجٍذاْ
اٌز ٟرؾٍّٙب ٘برٗ اٌفئخ ف١زشاٚػ ث 96 ٚ 69( ٓ١عٕذ
أِش٠ىٌٍ ٟزش)ٚ ،ؽٍّذ ٘برٗ اٌفئخ اٌذٚي اٌؼشث١خ اٌزبٌ١خ:
اٌغٛداْ ( 75عٕذ أِش٠ىٌٍ ٟزش) ،عٛس٠ب ( 79عٕذ
أِش٠ىٌٍ ٟزش) ،رٔٛظ ( 93عٕذ أِش٠ىٌٍ ٟزش) ،أِب اٌفئخ
اٌضبٌضخ ف ٟٙفئخ اٌذٚي رفشك مشائت ػٍ ٝاٌٛلٛد ٚاٌزٟ
٠زشاٚػ عؼش ٚلٛد اٌذ٠ضي فٙ١ب ث 163 ٚ 105( ٓ١عٕذ
أِش٠ىٌٍ ٟزش) ،أِب عؼش اٌجٕض ٓ٠اٌّّزبص ف١زشاٚػ ث97 ( ٓ١
 163 ٚعٕذ أِش٠ىٌٍ ٟزش ) ٚؽٍّذ ٘برٗ اٌفئخ وً ِٓ
ٌجٕبْ ( 111عٕذ أِش٠ىٌٍ ٟزش) ،اٌّغشة ( 142عٕذ
أِش٠ىٌٍ ٟزش) ،األسدْ ( 144عٕذ أِش٠ىٌٍ ٟزش) ِٓ
اٌذٚي اٌؼشث١خٚ ،أخ١شا اٌفئخ اٌشاثؼخ ٚاٌز ٟرنُ اٌذٚي اٌزٟ
رفشك مشائت ػبٌ١خ ػٍ ٝاٌٛلٛد أ ٞاٌذٚي راد اٌغؼش
اٌؼبٌٚ ٟاٌز٠ ٟزشاٚػ عؼش ٚلٛد اٌذ٠ضي فٙ١ب ثٚ 164 ( ٓ١
 235عٕذ أِش٠ىٌٍ ٟزش ) أِب عؼش اٌجٕض ٓ٠اٌّّزبص
ف١زشاٚػ ث 254 ٚ 164 ( ٓ١عٕذ أِش٠ىٌٍ ٟزش )
[German Technical Cooperation (GTZ),
].2013
اىَطيت اىخبّ :ٜتذع ٌٞأسعبر اى٘ق٘د
٠ؼِٕ ٝقطٍؼ دػُ اٌٛلٛد ف ٟؽبٌخ اٌذػُ اٌّجبؽش أْ
اٌّغزٍٙه ال ٠ذفغ اٌّغزؾمبد اٌالصِخ ٌٍٛلٛد اٌّغزٍٙه رٌه
أْ أعؼبسٖ غ١ش ؽم١م١خ ٚال رغط ٟاٌزىٍفخ اٌفؼٍ١خ ٌٍطبلخ
اٌّغزٍٙىخ ،ؽ١ش ٠ى ْٛعؼش اٌزغضئخ ٌٍٛلٛد ف٘ ٟزٖ اٌؾبٌخ
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أسخـ ِمبسٔخ ثبٌغٍغ اٌقٕبػ١خ اٌؼبد٠خ (اٌّ١بٖ اٌّؼذٔ١خ
ِضال)ٚ ،ػٍ ٝعج ً١اٌّضبي فٍمذ لذس عؼش اٌجٕض ٓ٠اٌّّزبص
اٌز ٞاعزٛسدرٗ اٌغضائش ِطٍغ اٌؼبَ اٌفبسه ِٓ اٌغٛق
اٌذ١ٌٚخ ثـ  150دط ( 190عٕذ أِش٠ىٌٍ ٟزش) ،ف ٟؽ٠ ٓ١زُ
ث١ؼٗ ثغؼش  23دط ( 29عٕذ أِش٠ىٌٍ ٟزش) ٌٍّغزٍٙىٓ١
اٌّؾٍ ٛ٘ٚ ٓ١١اٌغؼش اٌشعّ ٟاٌّؾذد اداس٠ب ِٓ لجً
اٌؾىِٛخ٘ ،زا ِب ٠ؼٕ ٟفبسق  127دط ( 160عٕذ
أِش٠ى )ٟرذفؼٗ اٌذٌٚخ ف ٟوً ٌزش ٚلٛد ِغزٛسد ،أِب فٟ
ؽبٌخ اٌذػُ غ١ش اٌّجبؽش ،ف١ى ْٛعؼش اٌزغضئخ ٌٍٛلٛد
أسخـ ِٕٗ ف ٟاٌجٍذاْ اٌز ٟرؼزّذ ػٍ ٝعؼش اٌغٛق
اٌؼبٌّ ،ٟاِب ٔز١غخ ٌإلػفبء ِٓ مش٠جخ اٌّج١ؼبد ٚمش٠جخ
اٌمّ١خ اٌّنبفخ أ ٚثٛاعطخ رخف١ل اٌىٍفخ اٌّؾٍ١خ إلٔزبط
اٌٛلٛد.
ٌٚمذ لذسد ٚوبٌخ اٌطبلخ اٌذ١ٌٚخ اٌذػُ اٌؼبٌّ ٟالعزٙالن
اٌٛلٛد األؽفٛسٌ ٞغٕخ  2010ػٕذ ِغز١ٍِ 406 ٜٛبس
دٚالس ثبٌّمبسٔخ ثـ ١ٍِ 312بس دٚالس عٕخ ٚ 2009ؽغت
اٌٛوبٌخ ٚػٌٍ ٝغبْ وج١ش االلزقبد ٓ١٠ثٙب فبرؼ ث١شٚي فبْ
اٌذػُ اٌؼبٌّ ٟالعزٙالن اٌٛلٛد األؽفٛس ِٓ ٞاٌّمشس أْ
٠قً اٌ١ٍِ 660 ٝبس دٚالس ف 2020 ٟأِٓ %0.7 ٞ
إٌبرظ اٌّؾٍ ٟاإلعّبٌ ٟاٌؼبٌِّ ٟب ٌُ ٠زُ الشاس افالؽبد
ٌٍؾذ ِٓ ٘زا إٌٛع ِٓ اٌذػُ اٌؾىِ[ ِٟٛشوض اٌؼًّ
اٌزِّٕ / ٞٛؼب.]2011 ،

اىَجحج اىخبّ :ٜتط٘ر استعَبه اىسٞبرح اىشخصٞخ
ٗاٟحبر اىجٞئٞخ اىْبرَخ عِ رىل.
ٌمذ أد ٜاسرفبع ِؼذالد اعزؼّبي ٚاِزالن اٌغ١بسح
اٌؾخق١خ ،اٌ ٝأؾبء اٌؼذ٠ذ ِٓ اٌّؾطبد ٌزٛص٠غ اٌٛلٛد
ٚخذِخ ٘زٖ اٌّشوجبد٘ٚ ،ىزا أفجؼ وً ِّٕٙب ٠ؾىً
مشٚسح ِٓ مشٚس٠بد اٌؾ١بح اٌّؼبفشحٌٚ ،ىٓ فٟ
اٌٛلذ رارٗ ثبرب ٠ؾىالْ خطشا ِؾذلب ػٍِ ٝخزٍف ػٕبفش
اٌج١ئخ ٚػٍ ٝسأعٙب اإلٔغبْ ٚاٌىبئٕبد األخشٚ ،ٜػٍ ٗ١لذ
رزؾٛي اٌغ١بسح اٌزٔ ٟغزخذِٙب ِٓ ٔؼّـخ أٌ ٝمّخ.
اىَطيت األٗه :تط٘ر ٍعذه اٍتالك اىسٞبرح اىشخصٞخ
ثبىززائر.
رطٛس ِؼذي اِزالن اٌغ١بسح اٌؾخق١خ ثذالٌخ اٌغىبْ ٠ؼٕٟ
وً ع١بسح وُ ٠مبثٍٙب ِٓ اٌغىبْ ف ٟاٌجٍذ ٘ٚزا ثزمذ٠ش
ٔغج٠ ٛ٘ٚ ،ٟغب ٞٚػذد اٌغىبْ ػٍ ٝػذد اٌغ١بساد فٟ
ِٕطمخ ِب أ ٚف ٟثٍذ ِب.

رذٗه رقٌ ( .)1تط٘ر ٍعذه اٍتالك اىسٞبرح اىشخصٞخ ثبىززائر خاله اىفترح (.)0210-0222
اىسْخ

عذد اىسنبُ

اىحضٞرح

ٍعذه اٍتالك اىسٞبرح

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

30.835.000
31.150.000
31.320.000
31.848.000
32.364.000
32.906.000
33.800.000
34.400.000
34.800.000
35.100.000
35.600.000
36.300.000
37.100.000

2.947.517
3.400.000
3.800.000
4.160.000
4.600.000
4.800.000
5.000.000
5.386.726
5.421.626
5.919.726
6.196.259
6.367.876
7.308.612

10.46
9.16
8.24
7.65
7.03
6.85
6.76
6.38
6.41
5.92
5.74
5.70
5.07

اٌّقذس:أػذ اٌغذٚي ثبالػزّبد ػٍ ٝاؽقبءاد اٌّشوض
اٌٛهٌٍٕٛ ٟلب٠خ  ٚاألِٓ ػجش اٌطشلبد.
ِٓ اٌغذٚي أػالٖ ٠زنؼ أْ ِؼذي ٍِى١خ اٌغ١بسح اٌؾخق١خ
ف ٟاٌغضائش ػشف رطٛسا ٍِؾٛظب خالي ٘برٗ اٌفزشح،
خبفخ ِغ رؾغٓ ِغزِ ٜٛؼ١ؾخ األفشاد ٚاسرفبع دخ،ٌُٙٛ
ثبإلمبفخ اٌ ٝاٌغ١بعبد اٌؾى١ِٛخ ٚاٌجٕى١خ اٌز ٟؽغؼذ
ػٍٍِ ٝى١خ اٌغ١بسح اٌؾخق١خ ،ثبإلمبفخ اٌ ٝػٛاًِ أخشٜ
اعزّبػ١خ ٚصمبف١خ فبٌغ١بسح أمؾذ ثّضبثخ سِض ٌٍشفب٘١خ
ٚإٌغبػ االعزّبػٌ ،ٟزا فبٌىً أفجؼ ٠زٛق اٌ ٝالزٕبئٙب.

اىَطيت اىخبّ :ٜاٟحبر اىجٞئٞخ اىْبرَخ عِ تط٘ر استعَبه
اىسٞبرح اىشخصٞخ.
اْ ِؾبوً إٌمً داخً اٌّذْ اٌىجش ٜف ٟرضا٠ذ ِغزّش
ٔز١غخ اٌزضا٠ذ اٌىج١ش ف ٟأػذاد اٌغ١بساد اٌؾخق١خ ثّب
٠فٛق لذسح ؽجىبد اٌطشق اٌّزبؽخِّ ،ب أد ٜاٌ ٝظٛٙس
ِؾبوً ِشٚس٠خ ػذ٠ذح ٌٙب رؤص١شاد ث١ئ١خ خط١شح.

أٗال :االستٖالك اىَتزاٝذ ىيطبقخ.
٠ؼزجش لطبع إٌمً ِٓ اٌمطبػبد اٌشئ١غخ اٌّغزٍٙىخ ٌٍطبلخ
األؽفٛس٠خ ػبٌّ١ب ،ؽ١ش ٠ؾزً اٌّشرجخ األ ِٓ ٌٝٚؽ١ش
اعزٙالوٗ ٌٍّؾزمبد اٌجزش١ٌٚخ ( اٌٛلٛد اٌغبئً ) ثـ %50
ِٓ االعزٙالن اإلعّبٌٌٍّٛ ٟاد اٌجزش١ٌٚخ [ؽٍج،]2011 ،ٟ
 ِٓٚاٌّزٛلغ أْ رضداد ٔغجخ اعزٙالوٗ ِٓ اعّبٌ ٟاٌطبلخ
األ١ٌٚخ اٌّغزٍٙىخ ػبٌّ١ب ثٕؾ %61 ٛثؾٍٛي ػبَ 2035
ِمبسٔخ ثّب وبْ ٠زُ اعزٙالوٗ ف ٟػبَ  ،2007ؽ١ش عّٕٛ١
اعزٙالن لطبع إٌمً ِٓ ٔؾ ْٛ١ٍِ 40.4 ٛثشِٔ ً١فو
ِىبفئ 10ف ٟاٌ َٛ١ػبَ  2010اٌ ٝؽٛاٌْٛ١ٍِ 51.6 ٟ
ثشِٔ ً١فو ِىبفئ ف ٟاٌ َٛ١عٕخ ِ ٛ٘ٚ 2030ب ٠ؾىً
ؽٛاٌ ِٓ%19.5 ٟاعّبٌ ٟاٌطبلخ اٌّغزٍٙىخ ف ٟاٌؼبٌُ ،أِب
اٌجشِ ِٓ ً١اٌجزشٚي = ٌ 97851زش =  64غبٌ ْٛأِش٠ى ٟأ 57 ٚغبٌٍِ ْٛىٟ
.
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عذد اىسٞبراد ىنو
ٍ٘اطِ
0.0955
0.1091
0.1213
0.1285
0.1421
0.1458
0.1479
0.1565
0.1557
0.1686
0.1740
0.1754
0.1969

عذد اىسٞبراد ىنو
ٍ٘ 1222اطِ
95.58
109.14
121.32
130.62
142.13
145.87
147.92
156.59
155.79
168.65
174.05
175.42
196.99

ثبٌٕغجخ ٌٍغضائش فغ١شرفغ اعزٙالن اٌطبلخ ثبٌٕمً ثٕغجخ
 %4.7عٕ٠ٛب ٌ١قً ِٓ .َ 6ه ْ.عٕخ  2004اٌ11,8 ٝ
ٍِ.َ ْٛ١ه ْ.عٕخ ِ[ 2020ئرّش اٌطبلخ اٌؼشث ٟاٌضبِٓ،
ٚ ،]2006لذ ثٍغ ِغز ٜٛاعزٙالن اٌطبلخ ف ٟلطبع إٌمً
ثبٌغضائش ؽٛاٌ ْٛ١ٍِ 6.5 ٟهٓ ٔفو عٕخ 2007
[،]Ministère de l‘Energie et des Mines ,2009
ِ ٛ٘ٚب ّ٠ضً  ِٓ % 33اعّبٌ ٟاٌطبلخ األ١ٌٚخ اٌّغزٍٙىخ.
حبّٞب :تي٘ث اىٖ٘اء ثع٘ادً اىسٞبراد.
٠ؼزجش رٍٛس اٌٛٙاء أوضش أؽىبي اٌزٍٛس اٌج١ئ ٟأزؾبسا ٔظشا
ٌغٌٛٙخ أزمبٌٗ  ٚأزؾبسٖ ِٓ ٔمطخ اٌ ٝأخش ٚ ٜثفزشح
صِٕ١خ ٚع١ضح ٔغج١بٕ٠ ٚ ،غُ رٍٛس اٌٛٙاء ثؤدخٕخ ػٛادَ
اٌغ١بساد ٔز١غخ ػذَ ارّبَ ػٍّ١خ اؽزشاق اٌٛلٛد ٚثوء
ؽشوخ اٌغ١بسادٚ ،وزا رجؼب ٌظشٚف اعزؼّبي اٌغ١بساد
ٌٕٚظبَ اٌّؾشنٚ ،رؾزً اٌغبصاد إٌّطٍمخ ِٓ اٌغ١بساد
اٌّشرجخ األ ٌٝٚث ٓ١اٌؼٛاًِ اٌز ٟرئد ٞاٌ ٝرٍٛس اٌٛٙاء
ف ٟاٌٛعو اٌؾنش ،ٞخبفخ اٌغ١بساد اٌز ٟرؼًّ ثبٌذ٠ضي
ف ٟٙرؼزجش األوجش ٚاألوضش رٍ٠ٛضب ٌٍٛٙاء٘ٚ ،زا ثغجت
ِىٔٛبد اٌٍّٛصبد ٚوزٌه ثغجت لشة ِقبدس االٔجؼبس ِٓ
اٌغىبْٚ ،ػٍ ٝعج ً١اٌّضبي فٍمذ لذس ؽغُ اٌشفبؿ فٟ
اٌغ ٛف ٟاٌغضائش اٌؼبفّخ ثـ ١ِ 2.01ىشٚغشاَٛ٘ٚ 3َ/
ِب ٠ؼبدي مؼف اٌّؼذي اٌز ٞؽذدرٗ إٌّظّخ اٌؼبٌّ١خ
ٌٍقؾخ ( ِٓ 0.5اٌ١ِ 1 ٝىشٚغشاَ)3َ/
[ٌٙٚ ،]2009 ،BOUBAKOURزٖ اٌغبصاد رؤص١شد
ثبٌغخ ػٍ ٝفؾخ االٔغبْ ٚاٌؾٛ١اْ ٚإٌجبد ،وّب أْ ٌٙب
رؤص١شاد غ١ش ِجبؽشح ػٍ ٝإٌظبَ إٌّبخ ٟاٌؼبٌّ ،ٟؽ١ش
أْ ص٠بدح رشو١ض ثؼل اٌغبصاد ِضً صبٔ ٟأوغ١ذ اٌىشثْٛ
٠ئد ٞاٌ ٝأؾجبط ؽشاس٠ ٞض٠ذ ِٓ ؽشاسح اٌىشح
األسم١خ ،وّب أْ اٌغبصاد اٌّغزؼٍّخ ف ٟؽٍمبد اٌزجش٠ذ
اٌخبفخ ثبٌّى١فبد اٌٛٙائ١خ اٌّٛعٛدح ف ٟاٌغ١بساد رؾبسن
ف٘ ٟذَ األٚسِٚ ،ْٚب ٠زجغ رٌه ِٓ رغ١شاد هج١ؼ١خ
ِٕٚبخ١خ لذ رىٌٙ ْٛب ػٛالت خط١شح ػٍ ٝاٌى ،ْٛثبإلمبفخ

اٌ٘ ٝزا فبْ ٘برٗ اٌغبصاد رؼًّ ػٍ ٝاِزقبؿ وّ١بد
وج١شح ِٓ األوغغ٠ٚ ،ٓ١ظٙش رٌه خبفخ ف ٟاألِبوٓ اٌزٟ
رؼظ ثؾشوخ اٌغ١ش ،ار أْ اٌغ١بسح اٌٛاؽذح ف ٟؽبٌخ لطؼٙب
ِغبفخ  1000وٍُ رؾزبط اٌ ٝوّ١خ ِٓ األوغغ ٓ١رؼبدي
اٌىّ١خ اٌز٠ ٟغزٍٙىٙب اإلٔغبْ خالي عٕخ وبٍِخ [ٔبػظ،
.]2008
حبىخب :تي٘ث اىٖ٘اء ثبىضزٞذ.
رؼزجش اٌغ١بساد أوضش ٚعبئً إٌمً اٌجش ٞرٍ٠ٛضب ٌٍٛٙاء
ثبٌنغ١ظ ٌزضا٠ذ أػذاد٘ب ِٚشٔٚخ ؽشوزٙب ٠ٚزٛلف
اٌنغ١ظ إٌبعُ ػٓ ؽشوخ اٌغ١بساد ػٍ ٝػٛاًِ وض١شح
ِٕٙب ػذد اٌغ١بساد ،ؽبٌخ اٌّؾشوبدٛٔ ،ع اٌٛلٛد اٌزٞ
رغزؼٍّٗ ،عشػخ اٌغ١بساد أصٕبء اٌؾشوخ ،ارغبع اٌطشق،
ٚعٍٛن اٌغبئك أصٕبء اٌم١بدحٚ ،اعزخذاَ آالد اٌزٕج[ ٗ١ػجذٖ،
٠ٚ ،]2007زؼشك وض١ش ِٓ اٌغىبْ ٚخبفخ ف ٟاٌّذْ اٌٝ
اٌنغ١ظ إٌبعُ ػٓ ؽشوخ اٌّشٚس ثّب ٠زغبٚص  65د٠غ١جً
(") ٛ٘ٚ ،اٌّغز ٜٛاٌز ٞارا رغبٚصٖ اٌنغ١ظ فبٔٗ ٠غجت
اإلصػبط ٚاٌنشس ،وّب ثٕ١ذ دساعخ لبَ ثٙب فش٠ك ثؾش ِٓ
عبِؼخ ثبرٕخ (اٌغضائش) أْ ِغز ٜٛاٌنغ١ظ اٌز ٞرزغجت
ف ٗ١ؽشوخ اٌّشٚس داخً لبػبد اٌّذاسط اإلثزذائ١خ ٠زشاٚػ
ث( dB73 ٚ dB55 ٓ١د٠غجً) ،ف ٟؽ ٓ١أْ اٌّغز ٜٛاٌزٞ
٠غّؼ ثٗ اٌمبٔ ْٛاٌغضائش45dB ٛ٘ ٞ
[ٚ ،]2009 ،BOUBAKOURهجمب ٌٍّؼب١٠ش اٌؼبٌّ١خ
فبْ ِغز ٜٛاٌنغ١ظ اٌز ٞرؾذصٗ اٌغ١بساد اٌغ١بؽ١خ فٟ
اٌٛعو اٌؾنش 80 ٛ٘ ٞد٠غ١جً أِب ارا وبٔذ رغ١ش
ثغشػخ  100وٍُ/عب ف١قً ِغز ٜٛاٌنغ١ظ اٌِ ٝب ٠مبسة
 88د٠غ١جً٘ٚ ،زٖ اٌّغز٠ٛبد وّب ِ٘ ٛالؽع رزؼذ ٜؽذٚد
اٌّغز٠ٛبد اٌّغّٛػ ثٙب ٚاٌز ٟألشرٙب ٘١ئبد اٌقؾخ
اٌؼبٌّ١خٚ ،رزّضً ِخبهش اٌنغ١ظ ػٍ ٝفؾخ اإلٔغبْ
خبفخ ف ٟآصبسٖ غ١ش اٌّجبؽشح وض٠بدح ٔغجخ ِشك اسرفبع
مغو اٌذَٚ ،اسرفبع ٔغجخ اٌغىش ،ثبإلمبفخ اٌ ٝاٌزؤص١ش
اٌّجبؽش ػٍ ٝاٌغٙبص ٓ٠اٌؼقجٚ ٟاٌغّؼ[ ٟاٌف١ف،ٟ
 ،]2003وّب ال ٕٔغ ٝأٔٗ عجت اثزؼبد ٘ٚشٚة اٌىض١ش ِٓ
اٌؾٛ١أبد ِٓ أِبوٓ ػ١ؾٙب.
راثعب :استٖالك اىحٞز اىَنبّ.ٜ
٠ؼزجش اعزٙالن اٌؾ١ض اٌّىبٔٚ ٟعٙب آخش ٌألصش اٌج١ئٌٍٕ ٟمً
٠ٚزؼٍك ثبٌّىبْ اٌز ٞرؾغٍٗ ٚعبئً إٌمً ٚاٌ١ٙبوً
اٌمبػذ٠خ ،وبٌطشق اٌّؼجذح ٚاٌغغٛس ٚاألٔفبق ،ثبإلمبفخ
اٌِٛ ٝالف اٌغ١بساد ،األسففخِ ،ؾطبد رؼجئخ اٌٛلٛد،
اإلؽبساد اٌنٛئ١خ ،اإلؽــبساد اٌّشٚس٠خ...اٌخ [ػجذٖ،
 ،]2007فٛعبئً إٌمً "خبفخ اٌغ١بسح " رؾغً ؽ١ضا
عٛاء ػٕذ رؾشوٙب أ ٚرٛلفٙب ،وً ٘زا ػٍ ٝؽغبة
األسامِ ٛ٘ٚ ،ٟب أد ٜأٌ ٝذسرٙب ٚاسرفبع أعؼبس٘ب،
فّؼظُ اٌّغبؽبد ِخققخ ٌٍطشق وّب ِ٘ ٛالؽع فٟ
ٚلزٕب ٘زا ،ؽ١ش أفجؾذ اٌّذٕ٠خ ِغبؽخ ٌزٕمً ٚعبئً
إٌمًٚ ،ال رمزقـش ِؾىٍخ اعزٙالن األسام ٟداخً اٌّذْ
ف ٟاٌٛعو اٌؾنش ٞفموٚ ،أّب اِزذ رؤص١ش٘ب ٌ١قً ؽزٝ
اٌ ٝاٌش٠ف ،فمذ أفبة األسام ٟاٌضساػ١خ اٌخقجخ اٌىض١ش
ِٓ األرٔ ٜز١غخ اعزخذاِٙب ٌغ١ش ِب ؽشػذ ٌٗ ،ثغجت ؽك
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اٌطشق ٚثٕبء ِؾطبد رؼجئخ اٌٛلٛد ،...ف ٟٙرذخً غ١ش
ِؾجت ػٍ ٝإٌّبظش اٌطج١ؼ١خ ،ثبإلمبفخ اٌ ٝأصش اٌمطغ
ٚاٌز٠ ٞؼضي إٌّبهك اٌغىٕ١خ ٠ ٚئصش ػٍ ٝهش٠مخ ػ١ؼ
األفشاد ،وّب رغت اإلؽبسح اٌ ٝأْ ؽك هش٠ك ثطٛي  1وٍُ
٠ىٍف خغبسح ِغبؽخ ؽٛاٌ٘ 50 ٟىزبس ِٓ األسامٟ
اٌضساػ١خ ِذ ٜاٌؾ١بح ،وّب ال ٕٔغ ٝاألؽغبس اٌز ٟرمطغ
ٚاٌؾٛ١أبد اٌز ٟرفش ِٓ األِبوٓ اٌز ٟرؾك ثٙب اٌطشق
].[Yesguer, 2011
خبٍسب :تي٘ث اىترثخ ٗاىَٞبٓ.
ال ؽه أْ ٌٛعبئً إٌمً اٌّخزٍفخ رؤص١شا عٍج١ب ػٍ ٝاٌزشثخ
ٚاٌّ١بٖ اٌغٛف١خ ،فبٌؼٛادَ إٌبعّـخ ػٓ اؽزشاق ٚلـٛد
اٌغ١بساد رٕجؼش ف ٟهجمبد اٌغ ٛاٌؼٍ١ب ،صُ رغمو ِشح
أخشِ ٜغ ِ١بٖ األِطبس ػٍ ٝؽىً أِطبس ؽّن١خ ،فزٍٛس
اٌزشثخ ٚاٌّ١بٖ اٌغٛف١خ  ٚإٌجبد  ٚاإلٔزبط اٌضساػٚ ٟرؤصش
ثبٌخقٛؿ ػٍ ٝاٌؾٛ١أبد اٌز ٟرزغز ٜػٍ ٝإٌجبربد
اٌٍّٛصخ [United States Environmental
] ،Protection Agency, 2008ثبإلمبفخ اٌ ٝاٌّخٍفبد
اٌخبسعخ ِٓ ٚسػ اٌغ١بساد ِٚشافك ف١بٔزٙبِ ،ضً
صٛ٠د اٌزؾؾ ُ١اٌّغزٍٙىخ ٚرغشثبد اٌٛلٛد ٚافشاصاد
اٌّؾشن اٌغبئٍخٚ ،اٌز٠ ٟغت ِؼبٌغزٙب لجً اٌمبئٙب فٟ
ِغبس ٞاٌقشف اٌقؾ ٟاٌؼبِخ أ ٚف ٟاٌّغبس ٞاٌّبئ١خ
٘ٚزا ؽز ٝال رىٌٙ ْٛب رؤص١شاد عٍج١خ ػٍ ٝاٌج١ئخ ٚفؾخ
اإلٔغبْ.

اىَجحج اىخبىج :دراسخ استطالعٞخ ح٘ه دٗر
فرض ضرائت عي ٚاى٘ق٘د ف ٜاىحذ ٍِ اىتي٘ث
اىجٞئ ٜاىْبرٌ عِ اىسٞبرح اىشخصٞخ.
٠زٕبٚي اٌّجؾش اٌضبٌش ِٕٙغ١خ اٌذساعخ االعزطالػ١خ
ٚخطٛارٙب اإلعشائ١خ ،العزطالع آساء اٌفشد اٌغضائشٞ
ؽٛي ٍِى١خ اٌغ١بسح اٌؾخق١خ ٚو١ف١خ اعزؼّبٌٗ ٌٙب ثبٌٕظش
اٌ ٝأعؼبس اٌٛلٛد اٌؾبٌ١خٚ ،وزا ؽٛي سدد فؼٍٗ ثخقٛؿ
٘برٗ اٌّغؤٌخ ف ٟؽبي فشك مشائت ػٍ ٝاٌٛلٛدٚ ،ثبٌزبٌٟ
ّ٠ىٓ ِؼشفخ ِذ ٜعذ٘ ٜٚزا اإلعشاء ف ٟاٌؾذ ِٓ اٌزٍٛس
اٌج١ئ ٟإٌبعُ ػٓ اعزؼّبي اٌغ١بسح اٌؾخق١خٚ ،رٌه ِٓ
خالي رؾذ٠ذ ػٕ١خ اٌذساعخ  ٚإٌّٙظ اٌّزجغ ٌغّغ ٚرؾًٍ١
اٌج١بٔبد  ٚاٌّؼٍِٛبد ،ثٙذف اٌزؼشف أوضش ػٍٚ ٝعٙخ
ٔظش اٌفشد اٌغضائش ٞثخقٛؿ ٘زٖ إٌمطخٚ ،فٛال اٌٝ
ٔزبئظ  ٚرٛف١بد اٌذساعخ.
اىَطيت األٗهٍْٖ :زٞخ اىذراسخ االستطالعٞخ.
أٗال :عْٞخ اىذراسخ.

رؼشف ػٕ١خ اٌذساعخ ػٍ ٝأٔٙب ِغّٛػخ عضئ١خ ِٓ
ِغزّغ اٌذساعخ [ اٌمبم ٚ ٟاٌج١بر٠ ،]2008 ،ٟزُ اخز١بس٘ب
ثطش٠مخ ِؼٕ١خ ٚاعشاء اٌذساعـخ ػٍٙ١ب  ِٓٚصُ اعزخذاَ رٍه
إٌزبئظ  ٚرؼّّٙ١ب ػٍ ٝوبًِ ِغزّغ اٌذساعخ [ ػج١ذاد،
اثٔٛقبسِ ٚ ،ج١ن ،]1999 ،ٓ١فٍٙزا ٔ ٚظشا ٌنخبِخ
ؽغُ ِغزّغ اٌجؾش ٌٚؼذَ اِىبٔ١خ اخنبع عّ١غ أفشادٖ
ٌٍذساعخٌٚ ،ن١ك اٌٛلذ ٚاسرفبع رىبٌ١ف اٌذساعخ ،فمذ

اعزخذِٕب اٌطش٠مخ غ١ش االؽزّبٌ١خ ،11ثبعزؼّبي أعٍٛة
االخز١بس ثبٌّقبدفخ ٚرٌه ِٓ خالي عؾت األفشاد اٌزٓ٠
ع١زُ ِقبدفزٚ ،ُٙاٌز٠ ٓ٠زّزؼ ْٛثبألٍ٘١خِ ،غ اٌزشو١ض
أوضش ػٍ ٝاألؽخبؿ اٌز٠ ٓ٠غزخذِ ْٛاٌغ١بسح ػٍٝ
اػزجبس أٔ ُٙأدس ٜثؤعؼبس اٌٛلٛد ثّب أٔ٠ ُٙم ِْٛٛثزض٠ٚذ
ع١بسار ُٙثٗ ،لذس ؽغُ اٌؼٕ١خ اٌز ٟرُ اٌزؼبًِ ِؼٙب ثؾٛاٌٟ
 160ؽخـٚ ،اخز١ش ِٕٙب  146ؽبٌخ اٌز ٟرُ ف١ـٙب اإلعبثخ
ػٍ ٝأعئٍخ االعزج١بْ ثؾىً وبًِ 103 ُِٕٙ ،فشدا ٍّ٠ىْٛ
ع١بسح ؽخق١خ ،ثّٕ١ب  43فشدا ال ٍّ٠ىٙٔٛب.
حبّٞب :اىَْٖذ اىَتجع.
لجً ػشك اٌج١بٔبد ٚرؾٍٍٙ١ب وبْ الثذ ِٓ رؾذ٠ذ إٌّٙظ
اٌّزجغ ف ٟعّغ اٌج١بٔبدٚ ،رٌه ٌٍزغٍت ػٍ ٝاؽىبٌ١خ ػذَ
رٛفش٘ب ٚفؼٛثخ اٌؾقٛي ػٍٙ١ب أ ٚػذَ لذسح اٌؾقٛي
ػٍٙ١ب ف ٟثؼل األؽ١بْ ،فبٔٗ رج ٓ١أْ األدٚاد األوضش
ِالئّخ ٌٍٛفٛي ألوجش لذس ِّىٓ ِٓ اٌّؼط١بد اٌّشغٛثخ
ٚاٌالصِخ ٌزؾم١ك أ٘ذاف اٌذساعخ ٘:ٟ
أ .اىَالحظخ:
ثّب أْ اٌّالؽظخ ٘ ٟػٍّ١خ ِشالجخ ،أِ ٚؾب٘ذح ٌغٍٛن
ظب٘شح أِ ٚؾىٍخ ِؼٕ١خ فمذ رُ اعزخذاِٙب وؤعٍٛة صبٟٔ
ٌٍجؾشٚ ،رٌه ِٓ خالي ِالؽظخ و١ف١خ اعزؼّبي األفشاد
ٌغ١بسار ُٙاٌؾخق١خ ثؾ١ش عغً اٌجبؽش وً ِب الؽظٗ
ٚؽب٘ذٖ ِٓ رقشفبد ٚٚلبئغ ٚوبٔذ عً اٌّؼٍِٛبد اٌزٟ
ؽقً ػٍٙ١ب ِؼٍِٛبد ٔٛػ١خ رزُ االعزذالي ثٙب فِ ٟشؽٍخ
رؾٍٚ ،ً١رفغ١ش اٌج١بٔبد.
ة .االستجٞبُ:
ثبػزجبس االعزج١بْ ِٓ أوضش األدٚاد اعزؼّبال ثغشك
اٌؾقٛي ػٍ ٝلبػذح ِؼٍِٛبد خبَ ٌٍٚزؼشف ػٍ ٝآساء
ٚٚعٙبد ٔظش اٌّجؾٛص١ـٓ ؽٛي ظب٘شح أِٛ ٚلف ِؼ ،ٓ١رُ
االعزؼبٔخ ثٗ ِٓ خالي رقّ ُ١اعزّبسح اعزج١بْ العزطالع
آساء أفشاد اٌّغزّغ اٌغضائش ٞؽٛي ِٛمٛع اٌذساعخ،
ٌٚمذ رُ االػزّبد ػٍ ٝاألعئٍخ اٌّغٍمخ ٚاٌّفزٛؽخ عضئ١ب
ٌغّـغ اوجش ػذد ِّىٓ ِٓ اٌج١بٔبد اٌز ٟرخـ ػٕ١خ
اٌذساعخ.
حبىخب :أداح اىتحيٞو اإلحصبئ.ٜ
رُ رؾٍٚ ً١رفغ١ش ٔزبئظ ث١بٔبد ِفشداد ػٕ١خ اٌذساعخ ِٓ
خالي ِغّٛػخ ِٓ أعبٌ١ت اٌّؼبٌغخ اإلؽقبئ١خ وبٌزىشاس،
إٌغت ،اٌّزٛعو اٌؾغبث ،ٟاٌغذاٚي اٌزمبهؼ١خٚ ،رٌه ِٓ
خالي ثشٔبِظ " اٌؾضِخ اإلؽقبئ١خ ٌٍؼٍ َٛاالعزّبػ١خ "
 " SPSSافذاس ٚ "SPSS Version 20" 20اٌز ٞرُ
اعزخذاِٗ إلدخبي اٌج١بٔبد ٚرج٠ٛجٙب ِٚؼبٌغزٙب اؽقبئ١ب،
ٚػٍ٘ ٝزا األعبط رُ رؾٍ ً١اٌج١بٔبد ٚاعزخالؿ ٔزبئظ
اٌذساعخ.
11

اٌطش٠مخ غ١ش االؽزّبٌ١خ فِ ٟٙب ٠زؾىُ اٌجبؽش ف ٟاخز١بس أفشاد اٌؼٕ١خ ٚال
رزطٍت ِؼشفخ وبٍِخ ألفشاد اٌّغزّغ ٚأعبٌ١جٙب ٘ : ٟاالخز١بس ثبٌّقبدفخ،
اٌطش٠مخ اٌؼّذ٠خٚ ،اٌطش٠مخ اٌؾق١خ ،أِب أعبٌ١ت اٌطش٠مخ االؽزّبٌ١خ ف:ٟٙ
اٌطش٠مخ اٌؼؾٛائ١خ ،اٌطش٠مخ إٌّظّخ ،اٌطش٠مخ اٌؼٕمٛد٠خ.
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اىَطيت اىخبّّ :ٜتبئذ ٗاقتراحبد اىذراسخ االستطالعٞخ.
أٗالّ :تبئذ اىذراسخ االستطالعٞخ.
ِٓ خالي اٌذساعخ اٌّ١ذأ١خ ٌّٛمٛػٕب ٘زا رٛفٍٕب اٌٝ
ػذد ِٓ إٌزبئظ ّ٠ىٓ رٍخ١قٙب ف ٟإٌمبه اٌزبٌ١خ:
أ .اٌفشد ٚاٌغ١بسح اٌؾخق١خ:
* اٌغ١بسح اٌؾخق١خ ٘ ٟاٌٛعٍ١خ األعبع١خ اٌز٠ ٟغزؼٍّٙب
أ٠ ٚشغت ف ٟاعزؼّبٌٙب األفشاد خالي رٕمالر ُٙاٌ١ِٛ١خ،
عٛاء اٌشئ١غ١خ أ ٚاٌضبٔ٠ٛخ ِٕٙب أوبٔذ داخً اٌٛعو
اٌؾنش ٞأٌّ ٚغبفبد هٍ٠ٛخ ،ؽ١ش أٔٗ ٕ٘بن رّغه ؽذ٠ذ
ٚسغجخ ف ٟاالؽزفبظ ثٙب ثبٌٕغجخ ٌألفشاد اٌزٍّ٠ ٓ٠ىٙٔٛب
ؽ١ش أْ  ِٓ %70.5اعّبٌ ٟأفشاد ػٕ١خ اٌذساعخ ٍّ٠ىْٛ
ع١بسح ؽخق١خ ِِٕ %95.1 ُٙزّغى ٓ١رّغىب ؽذ٠ذا
ثغ١بسار٠ٚ ُٙشغج ْٛاالؽزفبظ ثٙب ،ف ٟؽ ٓ١أْ %29.5
ِٓ اعّبٌ ٟأفشاد ػٕ١خ اٌذساعخ ال ٍّ٠ى ْٛع١بسح ؽخق١خ
ِٕ ٟ٘ %93.0 ُٙثّضبثخ ٘ذف ٠غؼ ْٛاٌ ٝرؾم١مٗ ِغزمجال
ف ٟؽبٌخ ص٠بدح دخٍ ُٙأ ٚف ٟؽبٌخ رغ ً١ٙهشق اِزالوٙب،
ؽ١ش أْ ِؼظٍّّ٠ ُٙه سخقخ ع١بلخ ٘ٚزا ِب ٠ئوذ
سغجز ُٙف ٟاعزؼّبي أ ٚاِزالن اٌغ١بسح ،وّب أْ ٔغجخ وج١شح
ِٕ٠ ُ٘ ُٙمٛد ْٚاٌغ١بسح ثّؼٕ ٝأْ اعزؼّبي اٌغ١بسح ٌُ ٠ؼذ
ِمزقشا ػٍ ٝفشد ٚاؽذ ( ِبٌىٙب ) ،عٛاء رؾذ ِب ٠غّٝ
ثغ١بسح اٌؼبئٍخ ،األفذلبء ،أ ِٓ ٚخالي وشاء اٌغ١بساد ِٓ
اٌٛوبالد اٌّخققخ ٌزٌهٌ ،زا فبٌٛعو اٌؾنش ٞفٟ
ٚمغ خط١ش  ٚرٌه ٔظشا ٌٍّؾبوً اٌج١ئ١خ اٌز ٟرٕزظ ػٓ
اٌض٠بدح ف ٟاعزؼّبي ٍِٚى١خ اٌغ١بسح اٌؾخق١خ ِٓ اعزٙالن
ٌٍؾ١ض اٌّىبٔ ،ٟاصدؽبَ ِشٚس ،ٞمٛمبء ،رٍٛس
ث١ئٚ...ٟغ١ش٘ب ِٓ اٌّؾبوً اٌزـ ٟعجك روش٘ب.
* فئخ لٍٍ١خ فمو ِٓ اعّبٌ ٟأفشاد ػٕ١خ اٌذساعخ ()%27.9
ِغزؼذٌٍ ْٚزخٍ ٟػٓ (ع١بسار ُٙاٌؾخق١خ /سغجز ُٙفٟ
ؽشائٙب) ،ارا ٌضَ األِش ثغ١خ اٌزمٍ ِٓ ً١اٌزٍٛس اٌج١ئ ٟإٌبرظ
ػٓ اعزؼّبٌٙب٠ ،شعغ ٘زا اٌ ٝػٍّ ُٙثّخبهش اٌزٍٛس ػٍٝ
فؾخ اإلٔغبْ  ٚث١ئزٗ ٚثّب ٠ؾٍّٗ ِٓ رىبٌ١ف ػٍٝ
اٌّغزّغ ٚػٍ ٝخضٕ٠خ اٌذٌٚخ ،ف ٟؽ ٓ١أْ ِؼظُ أفشاد ػٕ١خ
اٌذساعخ(١ٌ )%72.1غٛا ػٍ ٝاعزؼذاد ٌٍزخٍ ٟػٓ
(ع١بسار ُٙاٌؾخق١خ  /سغجز ُٙف ٟؽشائٙب) ِٓ ،أعً
اٌزمٍ ِٓ ً١اٌزٍٛس سغُ ػٍّ ُٙثّخبهشٖٚ ،رٌه ٔظشا
ٌمقٛس ٚعبئً إٌمً اٌؾنش ٞاألخشِ ٜمبسٔخ ثبٌغ١بسح
اٌزّ٠ ٟىٓ اعزؼّبٌٙب ٌٍزٕمً اٌ ٝأِ ٞىبْ ٚف ٟأٚ ٞلذ
ٚأل ٞغشك ،وّب رغت اإلؽبسح اٌ ٝأٔٗ ٚف ٟأصٕبء اٌّمبثٍخ
ِغ اٌّجؾٛص ٓ١أصٕبء ٍِئ االعزّبسح أؽبسٚا اٌ ٝأٔ٠ ُٙمجٍْٛ
اخنبع ع١بسارٌ ُٙفؾـ ِغز ٜٛاٌزٍٛس اٌز ٞرؾذصٗ
ٚافالؽٙب ارا وبْ فٙ١ب خًٍ ٌىٓ د ْٚأْ ٠زخٍٛا ػٕٙب ،وّب
أٔ٠ ُٙمجٍ ْٛرؾ ً٠ٛع١بسارٌٍ ُٙؼًّ ثبٌغبص ثّب أٔٗ ألً رٍ٠ٛضب
ِٓ اٌٛلٛد ارا وبْ ف ٗ١رغ١ٙالد ٌؼًّ رٌه ،وّب أُٔٙ
ٛ٠افم ْٛػٍ ٝؽشاء ع١بساد فذ٠مخ ٌٍج١ئخ ( ٘غٕ١خ،
وٙشثبئ١خ )..،ف ٟؽبي رُ رٛف١ش٘ب ثٕفظ عؼش ٚخقبئـ
اٌغ١بسح اٌؼبد٠خ اٌز ٟرؼًّ ثبٌٛلٛد.

ةٚ .عٙخ ٔظش اٌفشد اٌغضائش ٞؽٛي ٍِى١خ  ٚو١ف١خ
اعزؼّبي اٌغ١بسح اٌؾخق١خ ثبٌٕظش اٌ ٝأعؼبس اٌٛلٛد
اٌؾبٌ١خ:
* غبٌج١خ أفشاد ػٕ١خ اٌذساعخ (٠ )%71.9ش ْٚثؤْ أعؼبس
اٌٛلٛد اٌؾبٌ١خ ِٕخفنخ ثبٌٕغجخ ٌ ُٙرٌه أْ عؼش ٌزش
اٌّبصٚد ألً ِٓ عؼش ٌزش اٌّبء ،وّب أْ غبٌج١زُٙ
(٠ )%87.0ؼٍّ ْٛأْ عؼش اٌٛلٛد ف ٟاٌغضائش ِٕخفل
ِمبسٔخ ثبٌذٚي اٌّغبٚسح ،ف ٟؽ ٓ١أْ غبٌجز )%87.0( ُٙال
٠ؼٍّ ْٛأْ اٌغضائش رم َٛثبعز١شاد اٌٛلٛد ِٓ أعً رغط١خ
اٌطٍت اٌّؾٍ ٟاٌّزضا٠ذ ػٍ٘ ٝزٖ اٌّبدح ؽ١ش أف١جٛا
ثبٌز٘ٛي ٚػذَ رقذ٠ك ٘زٖ اٌظب٘شح غ١ش اٌطج١ؼ١خ ٟ٘ٚ
اعز١شاد أؽذ ِؾزمبد اٌجزشٚي ف ٟثٍذ ِٕزظ ِٚقذس
ٌٍجزشٚيِٕ ُ٘ٚ ،مغّ ْٛثبٌزغب ٞٚث٠ ِٓ ٓ١ؼٍُ  ٚال ٠ؼٍُ
أْ أعؼبس اٌٛلٛد ف ٟاٌغضائش ِذػّخ ،ثّؼٕ ٝأٔٙب ألً ِٓ
اٌغؼش اٌّشعؼ ٟف ٟاٌغٛق اٌؼبٌّ١خ.
* غبٌج١خ أفشاد ػٕ١خ اٌذساعخ ِّٓ ال ٍّ٠ى ْٛع١بسح
ؽخق١خ (٠ )%74.4ش ْٚأْ أعؼبس اٌٛلٛد اٌؾبٌ١خ رغبُ٘
ف ٟص٠بدح سغجز ُٙف ٟؽشائٙب.
* فئخ وج١شح ِٓ اعّبٌ ٟأفشاد ػٕ١خ اٌذساعخ أفؾبة
اٌغ١بساد (٠ )%79.6ش ْٚأْ أعؼبس اٌٛلٛد اٌؾبٌ١خ
رغبُ٘ ف ٟص٠بدح اٌغبرث١خ االلزقبد٠خ العزؼّبي ع١بسار،ُٙ
ٚثبٌزبٌ ٟل١بدرٙب ٌفزشاد هٍ٠ٛخ د ْٚاألخز ف ٟاٌؾغجبْ
رىبٌ١ف اٌٛلٛد اٌّغزٍٙه ثّب أْ عؼشٖ ِٕخفل ثبٌٕغجخ
اٌِ ٛ٘ٚ ،ُٙ١ب ٠ض٠ذ ف ٟؽغُ اٌزٍٛس اٌج١ئ ٟإٌبعُ ػٓ
اعزؼّبٌٙب.
عـ .سدد فؼً اٌفشد اٌغضائش ٞثبٌٕغجخ ٌّؼذي اعزؼّبي
ٍِٚى١خ اٌغ١بسح اٌؾخق١خ ف ٟؽبي اسرفبع عؼش اٌٛلٛد
ٌّغز ٜٛاألعؼبس ف ٟاٌجٍذاْ اٌّغبٚسح:
* أفنذ اٌذساعخ اٌ ٝأْ رٌه ع١ذفغ فئخ غبٌجخ ()%71.8
ِٓ اعّبٌ ٟأفشاد ػٕ١زٙب ِّٓ ٍّ٠ى ْٛع١بسح ؽخق١خ اٌٝ
االلزقبد اٌؾذ٠ذ ف ٟاعزٙالن اٌٛلٛد ثبٌزمٍ ِٓ ً١اعزخذاِٙب
خبفخ ف ٟاٌٛعو اٌؾنش ٞػٍ ٝاػزجبس أٔٗ األوضش
اعزٙالوب ٌٍطبلخ ثغجت االصدؽبَٚ ،ؽقش اعزؼّبٌٙب ػٍٝ
االؽز١بعبد اٌنشٚس٠خ فمو ،ف ٟؽ ٓ١أْ ٔغجخ لٍٍ١خ ُِٕٙ
( )%12.6ع١ذفؼ ُٙرٌه اٌ ٝاٌزخٍٙٔ ٟبئ١ب ػٓ اعزؼّبٌٙب
ٚاٌزٛعٗ ٔؾ ٛإٌمً اٌؼبَ ،أِب ( )%15.5اٌجبلٓ١
فغ١غزّش ْٚف ٟاعزؼّبٌٙب وّب وبٔٛا ِٓ لجً.
* ع١ذفغ فئخ غبٌجخ اعّبٌ ٟأفشاد ػٕ١خ اٌذساعخ ()%70.9
اٌ ٝاٌزٛعٗ ٔؾ ٛسوٛة ػذح أؽخبؿ ف ٟع١بسح ٚاؽذح
(اٌغ١بسح اٌّؾزشوخ ٌ )le covoiturageى٠ ٟزمبعّٛا ِؼب
عؼش اٌزٕمً (عؼش اٌٛلٛد).
* أِب فّ١ب ٠خـ أفشاد ػٕ١خ اٌذساعخ ِّٓ ال ٍّ٠ى ْٛع١بسح
ؽخق١خ فبْ رٌه ع١ذفغ غبٌج١خ ِٓ ٠شغت فٟ
ؽشائٙب( )%79.1اٌ ٝرغ١١ش سغجز ُٙف ٟرٌه.
حبّٞب :اقتراحبد اىذراسخ.
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* ِٓ خالي اٌذساعخ االعزطالػ١خ اٌز ٟلّٕب ثٙب ٚ ،ثٕبءا
ػٍ ٝإٌزبئظ اٌّزٛفً اٌٙ١ب٠ ،زنؼ ٌٕب عٍ١ب أْ دػُ أعؼبس
اٌٛلٛد ثبٌغضائش ،عجت سئ١غ ٟف ٟص٠بدح ِؼذي اعزؼّبي
ٍِٚى١خ اٌغ١بسح اٌؾخق١خِّ ،ب ٠ض٠ذ فِ ٟؼذي اعزٙالن
اٌٛلٛدٚ ،ثبٌزبٌ ٟص٠بدح ِؼذي اٌزٍٛس إٌبرظ ػٓ اعزؼّبي
اٌغ١بسادٌ ،زا ٠غت اٌؼًّ ػٍ ٝرشؽ١ذ االعزٙالن اٌّفشه
ٌٍٛلٛد ػٓ هش٠ك اٌشفغ اٌزذس٠غٌٍ ٟذػُ ثّب ٠ؼىظ اٌزىٍفخ
اٌؾم١م١خ ٌزٍه اٌّٛاسد إٌفط١خ ،ثغ١خ اٌؾذ ِٓ االعزؼّبي
اٌّزضا٠ذ ٌٍغ١بسح اٌؾخق١خٌ ،زا ٠غت ػٍ ٝاٌغٙبد
اٌّخزقخ اػبدح إٌظش ف ٟاٌغ١بعخ اٌّزجؼخ ف ٟاٌّغبي
اٌطبلٔ ِٓ ٞٛبؽ١خ اٌزغؼ١ش ثٙذف اٌشفغ ِٓ أعؼبس٘ب،
ٚثبٌزبٌ ٟرغزؼًّ وغ١بعخ ٌزشؽ١ذ اعزؼّبي اٌغ١بسح
اٌؾخق١خ ٌٍزمٍ ِٓ ً١ؽذح اٌزٍٛس اٌج١ئ ٟإٌبرظ ػٕٙب.
* ػٍ ٝاٌشغُ ِٓ أْ اٌغبء اٌذػُ ػٍٚ ٝلٛد اٌغ١بساد ٘ٛ
ِٓ األ٠ٌٛٚبدٚ ،سفغ عؼشٖ اٌِ ٝغز٠ٛبد األعؼبس فٟ
اٌجٍذاْ اٌّغبٚسح عٛف ٠ؾذ ِٓ صؽّخ اٌطشق ٚرٍٛس اٌج١ئخ
ٚغ١ش٘ب ِٓ اٌّؾبوً اٌزبثؼخ ٌٙب ،اال أٔٗ ال ٠ؼزجش ؽال ػٍٝ
اٌّذ ٜاٌمق١ش رٌه أٔٗ ع١ؾىً مغٛهب ػٍ ٝاٌّٛاهٕٓ١
أفؾبة اٌذخٛي إٌّخفنخ ِّب ٠ؾذ ِٓ سفب٘١زُٙ
االعزّبػ١خ ٚؽش٠خ رٕمٍ ُٙف ٟظً ػذَ ٚعٛد ٔمً عّبػٟ
رٛٔ ٚػ١خ ع١ذحٌ ،زا ٠غت ػٍ ٝاٌؾىِٛخ ٚاٌغٙبد اٌّؼٕ١خ
اٌم١بَ ثؼٍّ١خ رٛػ١خ ٚاعؼخ ٌٍّٛاهٕٚ ٓ١الٕبػ ُٙأْ سفغ
أعؼبس اٌٛلٛد ٘ ٛاٌؾً ٌٍزخٍـ ِٓ وً ٘زٖ اٌّؾبوً
إٌبعّخ ػٓ دػّٗ ،ثبٌّمبثً ٠غت ػٍ ٝاٌؾىِٛخ أْ رنّٓ
ٌّٛاهٕٙ١ب ِغزِ ٜٛؼ١ؾ١ب ِزٛاصٔب ِٓ ،خالي اعزغالي
ا٠شاداد ٘زٖ اٌشع َٛاٌغذ٠ذح اٌّزؾقً ػٍٙ١ب ثؼذ سفغ
أعؼبس اٌٛلٛد ف ٟثٕبء ٔظبَ ٔمً عّبػِ ٟزطٛس ( ِ١زش،ٚ
اٌمطبس اٌؾنشٚ )...،ٞرذػ ُ١أعؼبسٖ ،ثٙذف عزة
ِغزؼٍّ ٟاٌغ١بسح اٌؾخق١خ اٌِ ،ٗ١ب ع١غ ُٙف ٟخفل
اعزٙالن اٌٛلٛدٛ٠ٚ ،فش ثذائً ِالئّخ رغؼً إٌبط أِبَ
خ١بس اٌزخٍ ٟػٓ ع١بسار ُٙاٌخبفخٚ ،اٌز ٟعزى ْٛأوضش
رىٍفخ ِٓ رٍه اٌجذائً اٌز ٟرزٛفش ف ٟأٔظّخ إٌمً اٌؼبَ
ٚخذِبرِّٗ ،ب ٠غزٍضَ ؽذ ٌٍزٍٛس اٌج١ئ ٟإٌبعُ ػٓ اعزؼّبي
اٌغ١بسح اٌؾخق١خ.
أِب ٌٍؾذ ِٓ ِؾبوً االعزؼّبي غ١ش اٌشؽ١ذ ٌٍغ١بسح
اٌؾخق١خ ٚفٛال اٌ ٝرٕمالد ِغزذاِخ فٕمزشػ:
* اعزؼّبي اٌّقفبح ( (Filtreاٌز ٟرؾزفع ثبٌغبصاد اٌٍّٛصخ
ٌٍج١ئخ ٚ ،رؾغ١غ هشق اِزالن اٌغ١بسح اٌقذ٠مخ ٌٍج١ئخ ٚاٌزٟ
رؼًّ ) ثبٌٛلٛد اٌؾ ،ٞٛ١اٌىٙشثبء ،اٌّبء ،اٌطبلخ
اٌؾّغ١خ ، )...أ ٚػٍ ٝاأللً رؾغ١غ رؾ ً٠ٛاٌغ١بساد ٌٍؼًّ
ثبٌغبص ػٍ ٝاػزجبس أٔٗ ألً رٍ٠ٛضب ِٓ اٌٛلٛد اٌغبئً.
* اٌؼًّ ػٍٔ ٝؾش صمبفخ اعزؼّبي اٌغ١بسح اٌّؾزشوخ
ٌّؾبسثخ ظب٘شح (ع١بسح ٚاؽذح ؽخـ ٚاؽذ)ٚ ،وزا رؾغ١غ
اعزؼّبي اٌذساعخ اٌٛٙائ١خ ف ٟاٌزٕمالد اٌؾنش٠خ.

خبتَخ:
اْ اٌؼاللخ ث ٓ١إٌمً ٚاٌجزشٚي ٘ ٟػاللخ ٚه١ذح عذا فجذْٚ
هبلخ ال ؽشوخٌ ،زا فبْ ٘برٗ اٌزجؼ١خ رٛؽ ٟثبٌخطش ٚرٙذد
ثٕفبر ِٛسد هج١ؼ ُِٙ ٟخبفخ ٚأْ إٌمً ٠ؼزجش اٌمطبع
األوضش اعزٙالوب ٌٍطبلخ األؽفٛس٠خِٚ ،ب ٠ض٠ذ األِش عٛءا
٘ ٛع١بعخ رذػ ُ١أعؼبس اٌٛلٛد ِٚغبّ٘زٙب ف ٟص٠بدح ِؼذي
اِزالن اٌغ١بسح اٌؾخق١خ ٚاالعزؼّبي غ١ش اٌشؽ١ذ ٌٙب ِزٝ
ٚإّٔ٠ب أسدٔب ٚد ْٚمٛاثوِ ٛ٘ٚ ،ب ٠ض٠ذ ِٓ ؽذح اٌزٍٛس
اٌج١ئ ٟإٌبعُ ػٓ اعزؼّبٌٙب٘ٚ ،زا ِب أصجززٗ اٌذساعخ
االعزطالػ١خ اٌز ٟلّٕب ثٙبٌ ،زا فبٔطاللب ِٓ اٌذٚس إٌّٛه
ثٕب وجبؽضٌ ٓ١مذ لّٕب ثّؾبٌٚخ رؾخـ اٌّؾىٍخ ٚالزشاػ
ثؼل اٌؾٍٛي اٌزٔ ٟشا٘ب ِٕبعجخ ،هّٛؽخ ٚلبثٍخ ٌٍزطج١ك
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ِغبّ٘خ ِٕب ف ٟسإ٠خ ِغزمجٍ١خ خنشاء٘ٚ ،زا ٌٓ ٠زؤر ٝاال
ثبٌؼًّ ػٍ ٝرشؽ١ذ االعزٙالن اٌّفشه ٌٍٛلٛد ػٓ هش٠ك
اٌشفغ اٌزذس٠غٌٍ ٟذػُ  ،ؽ١ش أْ سفغ عؼشٖ اٌِ ٝغز٠ٛبد
األعؼبس ف ٟاٌجٍذاْ اٌّغبٚسح عٛف ٠ؾذ ِٓ صؽّخ اٌطشق
ػٓ هش٠ك اٌزمٍ ِٓ ً١اٌغبرث١خ االلزقبد٠خ العزؼّبي
اٌغ١بسادٚ ،وزا ثزؾغ١غ اعزؼّبي ٚلٛد فذ٠ك ٌٍج١ئخ
ٚثبٌزبٌ ٟاٌؾذ ِٓ اٌزٍٛس اٌج١ئ ٟثبٌغبصاد اٌذف١ئخ إٌبعّخ
ػٓ ؽشوخ اٌغ١بساد ،فبٌٙذف ٘ٚ ٛعو ؽنشٔ ٞظ١ف،
فؾِ... ،ٟذٕ٠خ ِغزذاِخ.
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 ِىزجخ،ِشِب٘بٚ خ إٌمً ِغضا٘ب١عغشاف. 2007. ط, ٖػجذ
. اٌمب٘شح،خ٠ اٌّقشٍٛاألٔغ
خ١غِٕٙ. 1999. ع, ٓ١ن١ِج., & َ, ٔقبسٛاث., َ, ذاد١ػج
اٌطجؼخ،مبد١ اٌزطجٚ ًاٌّشاؽٚ اػذٛاٌم:ٍّٟاٌجؾش اٌؼ
.ائً ٌٍٕؾشٚ داس: ْػّب. خ١ٔاٌضب
. ٟمبئٛس اٌنٍٛاٌز. 2003. ْٚآخشٚ ة. ػ,ٟف١اٌف
.دَٛ عبِؼخ اٌٍّه عؼٍٛخ اٌؼ١ٍو: بك٠اٌش
ت اٌجؾش١ٌأعبٚ خ١غِٕٙ. 2008. َ, ٟبر١اٌج., & د, ٟاٌمبم
.،داس ؽبِذ: ْػّب. ٌٝٚ اٌطجؼخ األ،ٍّٟاٌؼ
خ٠سلخ اٌمطشٌٛا. 2006. ِٓ اٌضبِٟئرّش اٌطبلخ اٌؼشث
،ْػّب. خ١خ اٌؾؼج١ّمشاه٠خ اٌذ٠خ اٌغضائش٠سٌٍّٛٙغ
.35: ؿ،2006 ٞ ِب،ْاألسد
ٌّٟ اٌذػُ اٌؼب2011 .ِؼب/ ِّٕٞٛشوض اٌؼًّ اٌز
. السٚبس د١ٍِ660 ٌٝقً ا١ عٞسٛد األؽفٛلٌٛالن اٙالعز
بد٠ٌٛٚأ...خ١ئ١خ ِؾبوً ث١ّٕاٌزٚ ئخ١ِغٍخ آفبق اٌج
فجشٛٔ,40 اٌؼذد,خ٠شِٙغٍخ ؽ, خ١ي ِغزّؼٍٛؽ...خ١ٕهٚ
:لغٌّٛ ا،2012 خ١ٍ٠ٛ ع21 ٌٝدح اٛ ثبٌؼ.,2011
http://www.maanctr.org/magazine/Archive/Issue40/news.php
 دساعخ،األِٓ ػجش اٌطشقٚ خ٠لبٌٍٛ ٟٕهٌٛاٌّشوض ا
، 2012 ب٘ب خالي اٌغٕخ٠مؾبٚ سٚادس اٌّشٛخ ٌؾ١اؽقبئ
:لغٌِّٛٓ ا
http://www.cnpsr.org.dz/document_name/St
atistiques_2012
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