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variation in the water content suggest that there is a change in lithology in
the subsurface. Both these factors likely affect the recharge for the
subsurface aquifers. The 2D model results for the water content indicate a
highly-localized zone of high water content (an aquifer) at a depth of 40-60
m between station SNMR 1 and SNMR 2 (figure 6). This is likely a semi-
confined aquifer. Higher and moderate water content located between
station SNMR 1 and SNMR 2 where hydraulic conductivity is high. The

recharge of this zone seems to be due to the vertical surface infiltration.

3. Conclusion

In spite of the topography and the cultural noise in the study area, the
data from this study show that utilizing SNMR is an excellent method for
estimating percentage of water content and hydraulic conductivity in the
subsurface. The 2D model of the SNMR data shows the distribution and
thickness of an aquifer at depth near the Wadi Shueib Dam. The results
show horizontal and vertical variations of water content percentage and
hydraulic conductivity which indicate a change in sediment type with depth
and complex geology in the study area likely due to faulting along the Dead
Sea transform system. The SNMR results can be used to estimate the
recharge direction and help to construct hydrogeological models of Wadi

Shueib Dam area.
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located between station SNMR 1 and SNMR 2 at a depth of approximately
40-60 m.

This zone also has a hydraulic conductivity of more than 10° m/s
(figure 6).
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Figure (6) Water content distribution with depth.

The vertical and lateral hydraulic conductivity variations in the study
area indicate a complex subsurface geological structures. The abrupt
termination of the hydraulic conductivity between station SNMR 1 and
SNMR 3 suggests that there is a fault at this location (figure 2b). This lateral
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sand). And high hydraulic conductivity values (more than 10 m/s)
represent high permeability materials (coarse sand or gravel). The high and

moderate conductivity layers are located between station SNMR 1 and

SNMR 2 very close to the dam.
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Figure (5) Hydraulic conductivity distribution with depth.

The distribution of the water content percentage with depth along the
SNMR profile is shown in figure 6. Cooler colors (blues) show areas of
relatively high water content, whereas warmer colors (reds) show areas of
relatively low water content. The zone with the highest water content is
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Figure (4: a) The distribution of hydraulic conductivity (m/s) with
depth for station SNMR 1. b) Water content percentage versus depth
and the decay time constant T, of the signal (ms) versus depth.

Two cross sections were constructed from the data along a profile that
connects the four SNMR stations (figure 5 and 6). A map of the variation in
hydraulic conductivity and water content percentage to a maximum depth of
100 m along the cross section was made by contouring the data from each
site.

Three hydraulic conductivity ranges are shown in the profile (figure 5).
Low hydraulic conductivity values (less than 10 m/s) likely represent low
permeability materials (clay and silt). The moderate hydraulic conductivity

between 10° to 10 m/s represents moderate permeability materials (fine
110


https://www.goodreads.com/book/show/20260241-magnetic-resonance-imaging-for-groundwater

Mu'tah Lil-Buhuth wad-Dirasat, Natural and Applied Sciences Series Vol. 36. No.1, 2021.

. . .
) B Mcasured signal (Eg)
57
o g = Inversion model fit
9 . —m
B ®  Noisc
=l =
s
= ] =
-_.ﬁ; f
8
- Lt
=
£ ny®
<
26el @ 5
> @ 1)
wal @
H a 1 =
nm‘ ® ® o L ®
855 6341 14737 22533 30329 38126 4522 S3N8 6154 6930 7N06
Pulse (A ms)

Figure (3) Maximum measured amplitude of the signal versus pulse
moment for station SNMR 1.

2. Results

Data from the survey in the Wadi Shueib area indicate that SNMR is an
effective method for mapping subsurface water storage. Figure 4 shows the
variation of hydraulic conductivity (m/s) with depth for the SNMR Station
1. Also, show is the percentage of water content and the decay time constant
(T.) of the signal (ms) with depth. The latter measurement is used to
determine the relative hydraulic conductivity of the sediments versus depth.
Zones with high water content and high hydraulic conductivity are
interpreted as aquifers, i.e. sediment with high permeability. Whereas zones
with low water content and low hydraulic conductivity are interpreted as

aquicludes or aquitards, i.e. sediment with low permeability.
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1-The rock resistivity: conductive ground leads to less penetration and
less depth.

2-The earth magnetic field: the higher the field amplitude the higher

the signal amplitude and easier detection of the deep aquifer.

1. Field Survey and Processing

The SNMR survey was conducted in the Wadi Shueib Dam area at the
end of autumn when the dam was almost empty of water. We utilized a
NUMIS Plus instruments from IRIS instruments (France) with maximum
100 m depth of penetration deep. Data were collected along a 1-km-long
transect at a total of six SNMR stations where the surficial materials are
unconsolidated sediments, primarily sands and sandy clay. We used a 100 m
per side square loop according to the limitations of the terrain. Excellent
signal-to-noise conditions were recorded at four SNMR stations. At two
stations, the measurements were distorted by noise from power lines and

other types of cultural interference (figure 2b).

The Eo (g) curves shows the value of maximum amplitude Ep in
nanoVolt for each E(t) curve versus the 16 excitation moments (q) in
ampere per millisecond for station SNMR 1 (figure 3). The data collected in
the area of the Wadi Shueib Dam were inverted using SAMOVAR v6.2
software to estimate water content of the subsurface sediment at different
depths and the decay time of the magnetic resonance signal were utilized to
determine the hydraulic conductivity.
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where k is permeability; Cyx is a permeability constant based on
pumping tests; @ is porosity; Ty is better than T, for determining the

permeability, but more acquisition time is required.

The transverse relaxation time constant (T,') value varies from few
milliseconds for clay bound water to a few hundred milliseconds in pore
free water. The relaxation voltage measured at the loop just after the

excitation current has been turned off is given by:

E, = LZ‘ITfO H, f(r)M, f(r)sin (g H, (r)q) dv

where Ey is the initial amplitude of signal (nV), which depends on the
number of protons and hence on the quantity of water, My is the magnetic
moment of the water molecules, f(r) water content, q pulse moment (I x At)
Ampere per millisecond and H(r) is the component of the excitation field

perpendicular to the Earth’s field.

In small pores (low permeability) rock many socks of water against

grains that causes quick decrease of energy and then short time decay.

The inspection depth of SNMR depends on two major factors:
1- The pulse moment (current intensity).

2-The surface (outside) of the antenna: for circular antenna the
inspection depth_equal to the diameter of the antenna and equal to the

side length of the square antenna.
The two other factors influence the depth of investigations is:
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surface and is directly related to the number of protons thus to percent water

content.

The Larmor frequency f, of the proton
fo =Y Ho/ZTIZ

where v is the ratio of the protons magnetic moment to their angular
momentum (y= 0.2675 Hz/nT)

The equation that governs the amplitudes E, (q) of the nuclear magnetic
resonance as a function of the pulse moment q is given by, Weichmann et
al. (2000)

E(t,q) = Eo (q@)exp(—t/T;) sin) 2 fot + @q

where T, is the signal decay time constant (ms) which is linked to the
average sizes of the pores of the rocks and is the shifted phase ¢y between
the arranging of excitation current and relaxation voltage measured in the
loop and used for a qualitative estimation of the electrical resistivity of
rocks.

The decay of magnetization vector after deflection drifting from
equilibrium position is linked to the permeability through the average size
and can be expressed by two times:

1- T, the spin-lattice or longitudinal relaxation time linked to the
component of the proton magnetic moment Mg parallel to the
Earth magnetic field (two pulse technique measurement).

2- T, the spin-spin or transverse relaxation time constant related to the
component of the proton magnetic moment M, perpendicular to
the Earth magnetic field (one pulse technique measurement).

The permeability of a formation can be calculated based on the
following relationship:
k = Cy (DT ?)
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Shallow alluvial groundwater aquifers located within the study area
developed in Quaternary deposits formed along the lower reaches of the
Wadi Shueib. The water quality of the shallow aquifers and springs in the
study area becomes more degraded due to effluent which infiltrates and
adds pollutant the groundwater.

Methodology

The petrophysical properties of aquifers are influenced by the water
content and salinity, e.g. electrical conductivity and electric permittivity.
Surface nuclear magnetic resonance (SNMR) is based on the principle of
nuclear magnetic resonance (NMR), Hertrich et al (2005). The amplitudes
of the NMR signal are directly related to the water content, while the decay
times are linked to pore size and grain size and, therefore, to hydraulic

conductivities

The method uses the macroscopic magnetism of a large number of
atomic nuclei to obtain information about their physical and chemical
environment, Pake et al. (1993), Lieblich et al. (1994), Legchenko et al.
(2002), Hertrich et al. (2005). The SNMR method measures the magnetic
field produced by the oscillation of water molecules (H protons) once they
are excited by an electric current set up at the proper resonance frequency.
In the SNMR method, three magnetic fields have to be considered. First, the
Earth’s magnetic field located inside the loop area has to be calculated. The
frequency equals the precession frequency or Larmor frequency. Second,
the current in the loop produces a magnetic field in the excitation field at a
frequency equivalent to Larmor frequency. And thirdly, the relaxation field
produced by protons excited by the excitation field. After the excitation

current is shut off, the amplitude of the relaxation field is measured at the
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Table (1) Stratigraphic units throughout the study area, Wolfart (1959),
Masri (1963), MacDonald et al (1963).

Period Group Formation Lithology
Quaternar Soil over bedrock
y Pleistocene Gravel
Amman Silicified
. s Limestone (ASL)
[<B) M
g 8 Wadi Umm Ghudran I_Dolomat|c marly
o (WG) limestone, marl, chert and
chalk
. . Dolomatic limestone
Wadi As Sir (WSL) . ’
limestone, chert and marl
Alternating nodular
) limestone with soft thiny
Shueib (S
) bedded  marl, Large
ammonites are present
Limestone, micrite and
Hummer (H '
ummer (H) shelly wakestone
Fuheis (F) Domlnz_:mtly marly and
marly lime stone
c
(3} = R R
S =} Alternating limestone and
= Naur (NL . .
'§ < (NL) dolomite with soft marl
2
g Friable, massive, white-
2 rey to light brown,
" S Kurnub  Sandstone | 9 J :
3 n (KS) coarse to medium grained
§ — quartozes, cross-bedded
o s| Ex sandstone
(&) o X <
.
Jurassic Azab Dolomite, sandstone,
(A2) limestone, silty mudstone
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Figure (2) (a). Geological Map of the study area (modified after
Shawabkeh, 2001; Moh’d & Muneizel, 1998; MacDonald & Partners,
1963; Sawarieh & Barjous, 1993). (b). Location map of SNMR stations.

The groundwater aquifers of Jordan are divided into three main
complexes, Salameh (1996): 1) Deep sandstone aquifer complex within the
Disi Group Aquifer (Paleozoic) and Kurnub and Zerka Group of Jurassic-
Lower Cretaceous age, 2) the Upper Cretaceous aquifer complex, that
consists of an alternating sequence of limestones, dolomites, marlstones and
chert beds, and 3) the shallow complex aquifer. The intensive fault system
and the anticline and syncline structures that cross the Shueib basin are the
most important elements controlling the groundwater flow patterns. The
dense NE- and NW-trending fault system allows hydraulic connections
between the upper and lower aquifers, Flexer (2009).
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The bedrock geology of the study region contains carbonates, chert,
chalk, gravels, sandstones and evaporates which range in age from the
Jurassic to Cretaceous (Table 1; figure 2). The Azab Group which is
composed of dolomite, sandstone, limestone, silty mudstone is the oldest
exposed strata in the study area. This group is unconformably overlain by
the Lower Cretaceous Kurnub Sandstone Group that is comprised of
different facies include conglomerates, coarse-grained sandstone, laminated
siltstone, and shale, Sahawneh (2011). The depositional environment of the
Kurnub Sandstone was dominantly fluvial with braided to meandering
streams that flowed into a shallow marine setting, Sawariah and Barjous
(1993). A thick sequence of limestone and marls of the Ajloun Group
unconformably overlies the Kurnub Sandstone Group. It is subdivided into
five formations; Na'ur Limestone, Fuheis, Hummar, Shueib, and Wadi As
Sir Limestone. The Balga Group cover represented by the Wadi Umm
Ghudran Chalk can be found in the south of the study site. The Quaternary
sediments in the study area are predominantly alluvium and lacustrine

deposits.
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The drainage extends from an elevation of 1200 m along the mountains
to the east to elevations of > -170 m below sea level at the lower Jordan
River Valley. The wadis (ephemeral streams) of the drainage are deeply
incised as they cut through the eastern escarpment of the rift valley. This
topography was created by fault motion along the Dead Sea Transform
system that extends from the Gulf of Agaba to the south, through the Dead

Sea, and along the Jordan River Valley.

The main recharge for the Wadi Shueib basin is precipitation that falls
over the eastern mountain ranges where the annual average precipitation is
700 mm/yr. The catchment area also receives return flow from springs,
treated water from waste water treatment plants, and untreated waste water
that is discharged from towns and villages along the drainage. In the
highlands, the annual potential evaporation rates is approximately 2,000
mm/yr, while along the lower part of the study area, it reaches 2,600 mm/yr,
Sahawneh (2011).

The Wadi Shueib Dam is situated on the eastern side of the Jordan
River Valley about 18 km southwest of Al Salt city. The earth-filled dam
began operation in 1969 with a capacity of 2.3 million m? although
sediment infilling has lower this capacity over time, Hadadin (2015). The
dam is recharged from surface water flow, springs, irrigation return flows,
and effluent from two wastewater treatment plants. During the dry seasons,
these flows are not large enough to recharge the dam. During extreme
precipitation events, the dam has flooded. The water from the dam is
predominantly used for irrigation and to recharge the groundwater in the

Jordan River Valley.
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Study Area:

Groundwater basins in Jordan are very scarce and vary in quantity and
quality and are divided into 12 basins based on hydrogeological factors
(figure 1), NWMP (1977). The Wadi Shueib basin is part of the “Side
Wadis” groundwater basins, a series of small drainage basins the flow
westward to the Jordan River. The Wadi Shueib basin has a catchment area
of approximately 178 km? that flows into the Jordan River Valley north of
the Dead Sea, Hadadin, (2015).
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Figure (1) Groundwater basins in Jordan.
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Introduction:

Jordan is located within an arid to semi-arid climatic zone based on the
low mean annual precipitation and high evaporation rates. In terms of water
resources, Jordan is considered one of the poorest countries in the world,
Talozi (2007). Problems of groundwater exploitation in the region highlight
concerns not only of the quantity of available water but also its quality.

The demand on groundwater due to farmland over-irrigation is a
widespread occurrence with a large global impact on the available water
resources, Behroozmand et al. (2017).

Quantification and qualification of groundwater and hydro-geological
parameters of aquifers are necessary to manage and preserve groundwater
resources. Surface nuclear magnetic resonance (SNMR), surface proton
magnetic resonance sounding (MRS), and magnetic proton resonance
(PMR) are emerging as geophysical techniques that permit direct,
noninvasive hydrogeological investigation of subsurface water resources,
Semenov (1987). The method not only detects the presence or absence of
subsurface groundwater but also can be utilized to estimate groundwater
properties including porosity, permeability, and hydraulic conductivity.
SNMR is better than other conventional geophysical methods such as direct
current electrical or time domain electromagnetic because they measure the
resistivity of rocks which is only indirectly linked to the presence of
groundwater.

An SNMR survey was carried out to investigate the shallow aquifers
within the lower Wadi Shuieb located west of Amman and east of the
Jordan River Valley. Little is known about the sedimentary sequence and
groundwater near the Wadi Shuieb Dam which is located at the outlet of the
Wadi Shuieb catchment. The purpose of the investigation was to better
understand the hydrogeology and to determine physical properties such as
permeability and hydraulic conductivity of the subsurface in this region.
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Use Surface Nuclear Magnetic Resonance Imaging for Groundwater
and Hydraulic Properties at Wadi Shueib Dam Area, Jordan

Abdelrahman Abueladas”
Khaldoun Qtaishat**

Abstract

Surface nuclear magnetic resonance (SNMR) is a non-invasive,
nondestructive geophysical method used to determine the presence of
groundwater and to define aquifer properties from surface measurements.
SNMR data were collected along a 1-km-long transect in the vicinity of the
Wadi Shueib Dam located in the lower Jordan River Valley. 2-D modeling
of the SNMR data shows vertical and lateral variation in the water content
and hydraulic conductivity to a depth of 100 m.

SNMR data near the Wadi Shueib Dam shows a semi-confined aquifer
with high hydraulic conductivity located at a depth of 40-60 m. The depth
and location of the aquifer suggests recharge from surface water. Low
hydraulic conductivity and low water content layers were mapped to the east
of the Wadi Shueib Dam.

The lateral changes in water content and hydraulic conductivity indicate
a change sediment type and complex subsurface geology that is possibly due
to faulting along the Dead Sea Transform.

Keywords: Surface nuclear magnetic resonance, hydraulic conductivity,
Wadi Shueib Dam, Groundwater basins
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Implication for Nursing Practice

Caring interventions should be carried out in order to help students
build and enhance their caring behaviors that should be adapted to clinical
situations. The findings of this study highlight the importance of placing
caring at the essence of the nursing profession, a state of affairs that will
surely draw the scholars’ attention to the varied dimensions of caring. This
goal could be achieved by re-emphasizing a holistic care approach, which is
client-centered.

Conclusion and recommendations:

The results of this study showed students’ perception of the caring
dimensions is subject to change. Negatively or positively, it is not the same
among students at different academic levels in the nursing program.
Therefore, there is a dire need to keep evaluating every nursing program, so
that we could figure out those areas which are most subject to change over
the course of time. In doing so, we could detect (and therefore fix) missing
aspects that should be provided to the clients.

It is also recommended that further research is badly needed to further
consolidate caring competence as a fundamental value in nursing education
and nursing students’ motivation. For this, the academic and clinic
personnel should pay immense consideration to caring behaviors when
instructing nursing students.
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Group 1 scored more than group 2 on 15 items of the questionnaire.
The difference between both groups on these items were statistically
significant. This finding is compatible with the findings of some previous
studies (Grainger & Bolan, 2006; Mackintosh, 2006; Manar, Zumot,
Wardam, & Abu-Moghli, 2012; Murphy, Jones, Edwards, James, & Mayer,
2009). This has been attributed in large part to the idyllic view of nursing
among first-year students and to the negative effect of the educational

process and professional socialization for fourth-year nursing students.

Implications:
Implication for nursing education

Given the general findings of the current research, it could be
concluded that the information obtained on nursing students' perception of
care and caring behaviors might enhance our knowledge (and thus
understanding) of the phenomenon in this educational setting. Moreover, the
information can be used by nursing educators to teach caring behaviors as a
significant part of their curricula because caring outcomes in practice,
research and theory are related to the teaching of a caring ideology.

Findings of this study suggest that psychosocial care become less
important as students formally are engaged in training and professional
socialization. This situation may imply that nursing teachers have to pay
attention to this aspect when designing nursing curricula to be more
responsive to the client psychosocial needs by teaching, assessing and
evaluation students' caring behaviors.

Further investigation into nursing caring behaviors is encouraged, as a
part of nursing program evaluation in different nursing faculties and
different countries as caring is culture-sensitive and setting—specific
practice.

90



Mu'tah Lil-Buhuth wad-Dirasat, Natural and Applied Sciences Series Vol. 36. No.1, 2021.

First-year nursing students (compared with fourth-year nursing
students) are more likely to offer themselves as they scored more on the
items representing the domains of appropriate and inappropriate self-giving.
Such engagement with their clients points to the conclusion that first-year
nursing students need be informed on how to distinguish between
professional relationship and social relationship when interacting with
clients. However, it should be mentioned here that both groups’ scores were

generally low on both domains.

Fourth-year nursing students’ low scoring on the majority of CDI items
may predict early burnout, which could have serious consequences on
educational success and retention in the profession (Watson et al., 1999) as
well as on lower occupational preparedness and performance (Rudman &
Gusatavsson, 2012). Such consequences were highly expected taking into
account previous research findings. To illustrate, research conducted at the
same setting has shown that students’ satisfaction with nursing program was
neutral, concisely one third of students lacked the sense of belonging to
nursing (Jaradeen, Jaradat, Abosafi, & Tarawneh, 2012). A Jordanian
study on the beliefs, attitudes, and perceived practice among newly enrolled
students at the Jordanian Ministry of Health Nursing colleges and institutes
has shown that students' desire to become a nurse accounted for only 31%
of participants, while 69% of the participants began a nursing career because
of other reasons. For example, whereas some reported that they chose
nursing because of family economic pressures, others stressed that it was the
only choice available to them for them at the time (Jrasat, Samawi, &
Wilson, 2005).
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communication skills and therapeutic relationships. Students at this stage
are still novice as they had not spent much time of interactions with patients
and other health workers. Lack of knowledge at the educational level and
lack of experience at professional socialization level sometimes negatively
affect students’ perception of caring including the routine technical
procedures, assignments, paper work. Unlike fourth-year students, first-year
students often perform such tasks in exchange of sacrificing some
psychosocial considerations. This finding is consistent with that of Watson
et al. who have shown that nursing students lose some of their idealism
about nursing and caring after they get engaged in nursing education
(Watson, lan, & lea, 1999). Likewise, Safadi et al. have contended that
student perceptions change throughout the education process, thus stressing
a theory — practice gap. They therefore suggested the need to revise nursing
schools’ curricula and universities’ admission policies into the nursing

schools in Jordan (Safadi, Saleh, Nassar, Amre, & Froelicher, 2011).

As for the domain of technical and professional care, fourth-year
nursing students, compared to first year nursing students, turned to be more
mindful. Yet, those students have shaped their professional and technical
care at the expense of sacrificing psychosocial care. This may be in part be
due to the negative effect of educational process itself, where students
sometimes lose some ideals when they get engaged in it (Watson et al.,
1999). We therefore recommend that technical and professional care of
nursing be accompanied with psychosocial care development during formal

instruction.
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compared with fourth-year nursing students (3.56 £ 1.12), t (190) = 4.44, p
=0.001.

First-year nursing students had statistically higher significant scores in
the inappropriate involvement or self-giving domain of caring (3.07 £ 1.00)
compared with fourth-year nursing students (2.67 £ 1.06), t (190) = 2.69, p
=0.008.

Discussion:
Psychosocial domain:

This domain was represented by 12 items in the CDI. Group A in this
domain showed more agreement than group B on all of the questionnaire
items measuring this domain. This was evidenced by the statistically
significant difference reported above by the independent t-test, a state of
affairs that might be attributed to number of factors characteristic of the
nursing program itself and/or the students themselves. The courses of the
nursing program at this university were distributed progressively into four
academic years, each of which divides into first, second and summer
semesters. The courses administered to Group A (those who had finished
their first year) were basically geared to build students’ orientation of
nursing as a humane profession. During formal instruction, students were
expected to gain some fundamental nursing skills at nursing both laboratory
training at the faculty and while practicing at hospitals (particularly at
summer semester). During this period of formal instruction, the academic
staff emphasize the importance of effective interaction and communication
with the patient as an integral part of performing fundamental nursing. In
simple words, they try communicate to their students the set of the rules for

humanistic interaction, such as nursing ethics, patients’ rights, basic
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Item Domain level Mean | SD.
Observing the effects of a professional | firstyear | 4.37 | 1.16
medication on a patient technical fourth year | 4.75 | .49

As shown on table 2, the highest two mean score was reported for the
items (Making a nursing record about the patient)and (Measuring the vital
signs of a patient) for the fourth year nursing students , which reflect the
perception of technical and professional aspect of care as the most important
among those students and the emphasis of clinical supervision among those
students in which documentation and measuring vital signs always within
their daily tasks .assigned to them by their clinical supervisors .

Table 2 also shown that the first year nursing students mean scores was
mostly higher than fourth year mean scores on the items of psychosocial
domain , this is a part of emotional and social intelligence that did not
improved by education process as the fourth year nursing students show
more interest on the technical and professional competencies on the expense
of psychosocial competencies as it is appear on the mean scores of the CDI
items .

An independent-samples t-test was conducted to compare students'
responses on the items related to each domain of caring (see Tables 3 and
4).

First-year nursing students had statistically higher significant scores in
the psychosocial domain of caring (3.95 + 0.77) compared with fourth-year
nursing students (3.37 £ 0.95), t (190) = 4.60, p = 0.050.

Fourth-year nursing students had statistically higher significant scores
in the professional and technical domain of caring (4.69 £ 0.25) compared
with first-year nursing students (4.42 £ 1.31), t (190) = 2.05, p = 0.042.

First-year nursing students had statistically higher significant scores in
the appropriate self-giving or altruism domain of caring (4.24 = 0.99)
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Item Domain level Mean | SD.
first year 4.41 .81
Listening to a patient psychosocial
fourthyear | 3.63 | 1.64
Consulting with a doctor about | professional | first year 458 | 81
the patient technical fourth year | 4.70 55
Instructing a patient about an . firstyear | 3.96 | 1.33
psychosocial
aspect of self-care fourthyea | 3.28 | 1.50
Sharing your personal inappropriate | first year 2.27 | 1.46
problems with a patient involvement | fourth year | 2.39 | 1.36
Keeping relatives informed . firstyear | 362 | 1.38
. psychosocial
about a patient fourth year | 2.83 | 1.20
Measuring the vital signs ofa | professional | firstyear | 4.06 | 1.31
patient technical fourth year | 4.84 | .38
Putting the needs of a patient Appropriate first year 4.17 1 1.09
before your own self giving | fourth year | 3.35 | 1.42
Being technically competent professional | firstyear | 3.93 | 1.29
with a clinical procedure technical fourth year | 4.76 | .52
Involving a patient with his or . first year 39 | 125
psychosocial
her care fourth year | 3.29 | 1.46
Giving reassurance about a . firstyear | 4.06 | 1.26
. psychosocial
clinical procedures fourth year | 3.55 | 1.32
first year 441 | 1.04
Providing privacy for a patient | psychosocial
fourthyear | 3.76 | 1.34
i first year 431 | 115
Being cheerful with a patient Appr0|_or_| ate
self-giving | fourth year | 3.76 | 1.21
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Item Domain level Mean | SD.
activity of daily living fourth year | 3.48 | 1.30
Making a nursing record about | professional | firstyear | 4.24 | 1.17
the patient technical fourthyear | 4.79 | 51
i i first year 3.86 | 1.23

Feeling sorry for a patient |_nappropr|ate
involvement | fourthyear | 2.94 | 1.44
Getting to know the patient as a . first year 441 | .93

psychosocial
person fourthyear | 3.28 | 1.39
Explaining a clinical professional | firstyear | 4.48 | .77
procedures to a patient technical fourth year | 4.39 | .90
Being neatly dressed when professional first year 437 | 119
working with a patient technical fourth year | 4.50 | .785
first year 355 | 1.25

Sitting with a patient psychosocial
fourth year | 3.47 | 1.19
first year 3.27 | 1.26

Exploring a patient life style psychosocial
fourthyear | 341 | 1.25
Reporting a patient condition to | professional first year 419 | .95
a senior nurse technical fourth year | 4.70 | .53
Being with a patient during . firstyear | 379 | 1.24

L psychosocial
clinical procedure fourthyear | 3.14 | 1.32
first year 417 | 1.29

Being honest with a patient psychosocial
fourthyear | 3.30 | 1.53
Organizing the work of others | professional | firstyear | 3.85 | 1.15
for a patient technical fourth year | 4.75 | .60
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The data was analyzed using version 17 of the Statistical Package for
Social Sciences (SPSS). An independent sample t-test was performed to
compare the mean scores of both groups’ responses on the items of the CDI
which represent four domains of caring: psychosocial domain, professional
technical domain, appropriate self-giving or altruism domain, and
inappropriate involvement or self-giving domain.

Results:

Table (1) Characteristics of first year (n=87) and fourth year (n=105)
nursing students

| s | stdens | T
N (%) N (%) N (%)
Male 20(23) 25(23.8) 45(23.4)
Female 67(77) 80(76.2) 147(76.6)

As presented in Table 1, 254 students who are the first and fourth year
were the population of the study; only 192 of them responded positively, so
the response rate was 76% (N = 192 out of 254). 87 students (45.3%) were
first year students and 105 (54.7%) were fourth year students. Most study
subjects were females (77%, n = 67) and (76.2%, n = 80) in the first and
fourth year, respectively.

Caring Dimension Inventory(CDI) is a questionnaire with 25 items
represent variety of nursing behaviors during interaction with client .as
caring is composed of many dimensions the questionnaire include items
representing four dimensions of caring ;professional technical dimension in
which , psychosocial dimension, appropriate self-giving or altruism domain
of caring, the inappropriate involvement or self-giving domain of caring.

Table (2) Caring Dimensions Inventory (CDI) Items

Item Domain level Mean | SD.

Assisting patient with an psychosocial first year 3.79 | 1.38
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were assembled by circling on one of the numbers: 1-2-3-4-5, where 1
denotes “strongly disagree” and 5 “strongly agree”.

Timetable

The research was carried out from January-July, 2018, sketched into the
following phases:

A. Preparatory phase

1. Review of literature from Jan-Feb 2018

2. Preparing the study questionnaire from Jan-Feb 2018

3. Getting approvals from the different authority bodies-on March,2018
B. Data collection phase from March to April ,2018

C. Analysis and writing phase

1. Tabulating and statistically analyzing the data from April-May ,
2018

2. Reporting and writing final research from June-September, 2018
Ethical considerations:

After getting the approval of the Institutional Review Board (IRB), we
sought the permission of the committee of human scientific research at the
Faculty of Nursing -Mutah University to conduct the study. Informed
consent, a statement assuring anonymity, confidentiality, and the right to
withdraw, were enclosed with the questionnaire upon administrating it to the
respondents.

Procedure:

The students were approached as respondents after taking permission
from faculty personnel to administer the questionnaire in class over one
week. Cordially asked to answer the questionnaire items to the best of their
knowledge and expertise, they were requested to drop them back into the
researcher's mailbox at the Faculty of Nursing.

Statistical Analysis:
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semester of their first year and 105 students were in their fourth year, i.e.
completed eighth semesters in the program.

Instrumentation:

There are few instruments (already available in the published literature)
that may be used to measure caring. One of which is the Caring Dimension
Inventory (CDI), which is basically a questionnaire designed primarily to
assess the perception of caring. This instrument, first developed by Watson
in 1997 (Alhadidi & Ahmad, 2016), contains 25 items sub-sectioned into
four dimensions: psychosocial dimensions of care, inappropriate
involvement or self-giving dimensions of care, appropriate self-giving or
altruism dimensions of care, and lastly technical and professional
dimensions of care.

Used to gather data about nursing students’ perceptions of these
dimensions, the response to the inventory are ordered on a five-point Likert
scale (strongly disagree - disagree - neutral - agree - strongly agree).

As the scale was originally in English, it was first translated into Arabic
by the researchers. To double-check the accuracy of the translation, two
bilingual nursing faculty members, who had not seen the original English
version, were cordially asked to translate the questionnaire back into
English. To ensure consistency in terms of form and accuracy in terms of
meaning, the researchers and the two other bilingual nursing faculty
members convened together to resolve variations and inconsistencies
between the English and Arabic versions of the questionnaire.

Reliability and Validity:

The issues of content validity, reliability and scaling were discussed by
the authors. Reliability or internal consistency of the items were measured
by estimating Chrombach alpha. The value obtained for the 25 items of the
CDI was 0.91, thus showing a high degree of internal consistency (Watson
& Lea, 1997). The participant's responses to each item of questionnaire (e.g.

"do you consider the following aspects of nursing practice to be caring?")
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caring process on our nursing students is available. It is hoped that eliciting
data about nursing students' perception of care (and relevant behaviors)
would add to a better understanding of the caring phenomenon within both
the educational and clinical settings. Moreover, study findings might be
used as a benchmark for developing future curricula and reforming existing
one towards a more inclusive caring ideology and research. With this in
mind, the purpose of the current research is to explore differences in
perception of caring dimensions between first- and fourth-year nursing
students at Mutah University.

Research Questions:

This study was conducted to answer the following two intertwined
research inquires:

1. Is there a difference in perception of caring dimensions between first-
and fourth- year nursing students?

2. In which domain of caring is there a different perception between first-
year and fourth-year nursing students?

Materials and Methods
Design:

In the present study, the design of the study was descriptively cross-
sectional as we believed it fitting for exploring first- and fourth-year nursing
student' perceptions of important nursing care behaviors.

Study Population:

The target population for this study was the baccalaureate nursing
students from faculty of nursing at Mutah University - Jordan. All first- and
fourth-year nursing students during the year of 2018 were individually
asked to participate in this study. They were 254 students. However, 62
students (41 of the first-year students and 21 of the fourth-year students) did
not give their consent to participate. With a positive response rate of 76%,
the sample consisted of 192 students; 87 of whom completed the second
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theories for the goal of theory-building, necessary for real practice today. As
nursing students are potential nurses of the future, it is important to let them
gain proper caring behaviors during nursing education. Caring outcomes in
practice depend on teaching and learning processes (Kursun & Arslan,
2012). Recently, there has emerged an urgent need to identify, foster and
support a caring disposition in student nurses worldwide. In a climate of
intense international scrutiny of healthcare in general and of nursing in
particular (Phillips et al., 2015), nurse educators strive to enhance

professionalism in care provision in their students.

In this study, first- and fourth-year nursing students were selected as the
target population because these students would represent perception of
caring at the entering of and near completing nursing educational program
(Zamanzadeh et al., 2014). Indeed, our theoretical assumption was that first-
and fourth-year students would have different perceptions about what

constitutes nurse caring behaviors.

Problem statement: Given the literature available to date on the subject
matter, we can easily tell that there is some lack of correspondence in the
nursing profession between what nursing students say (or probably believe)
about caring and what they actually do as caring. Therefore, this study sets
itself the goal to explore the perceptions of first- and fourth-year nursing
students of caring behaviours (Crafford, 2014).

Significance of the study

Although studies on caring are abundant, there is still paucity of
research on nursing students’ perception of it (Kursun & Arslan, 2012). To
illustrate, research has so far been focused on the changes in (1) students’
perceptions of their own caring and (2) their perceptions of peers’ changes
while in a nursing program. However, little information about the impact of
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other, they should convey to patients a feeling of being cared for
(Zamanzadeh, Valizadeh, Azimzadeh, Aminaie, & Yousefzadeh, 2014) as

an essential concept in student socialization (Savvas Karassavidis, 2017).

Since nursing is itself caring, it requires nursing students to learn how
to become professional nurses in clinical settings. Therefore, nursing
students should be regarded as clients in health facilities and should show
the care and concern necessary to do the job in the most optimal fashion
(Y.-S. Li, Yu, Yang, & Liu, 2018). Caring has therefore become an integral
component of the curriculum which aims at developing the potentials of
professional nurses. Medical and nursing students see their caring to have
both emotional and practical magnitudes (Savvas Karassavidis, 2017). At
the emotional level, they have to feel that they have compassion,
commitment, competence, confidence and conscience towards their patients.
At the practical level, they should show the appropriate communication,
patience, courage and support kills of professional medical and nursing
students. For this, nursing students are immersed in the teaching-learning
process at both the theoretical and practical fronts in their academic
experience as part of their professional preparation (Shalaby & AIDilh,
2015).

Having perceived the importance of caring in nursing teaching, students
can learn professionalism (Zamanzadeh, Shohani, & Palmeh, 2015). Not
only is there paucity of research which involves nursing students as
respondents, but there is also lack of research involves respondents prior to
being nursing students. (Grobbel & Rowe, 2014). In addition, most research

available to date has focused on understanding and validating caring
/8
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Background:

Being the essence of professional nursing practice (Alhadidi & Ahmad,
2016; Baljani, Azimi, & Hosseinloo, 2012; Y. S. Li, Yu, Yang, & Liu,
2016; Nursalam, Wijaya, Bakar, & Efendi, 2015), caring is sometimes
defined as ‘the process by which the nurse becomes responsive to another
person as a unique individual, perceives the other’s feeling, and sets that
person apart from the ordinary’. It includes knowledge, skills and attitude
(Y. S. Li et al., 2016), and is therefore the ‘art’ of nursing. Because caring
behaviors are a distinct feature of nursing (Bucco, 2015; Papastavrou,
Efstathiou, & Charalambous, 2011; Stopper, 2012), they might be affected
by the perceptions of nurses and patients (Salimi & Azimpour, 2013)

However, caring is difficult to define (Sebold et al., 2016) probably
because it is not unique to nursing (Petrou et al., 2017). Being fundamental
to our understanding of human nature, the concept of caring denotes a
primary mode of being in the world that is significant in our relationships
with others as well as with ourselves. As a universally acknowledged
concept, caring lies at the very center of the scope of nursing (Petrou et al.,
2017) However, nursing care has been changing in the course of time; it has

gone through specific stages in the development of knowledge corpus.

Evolving in the discipline of nursing as a science on its own right,
caring has become a main concept in nursing education, crystallized in a
caring science-centered curriculum, the aim of which is to orient nursing
students on how to be able provide health care services as professional
nurses. The orientation is two-fold. On the one hand, they should be able to

create an atmosphere that supports the patients' sense of well-being. On the
7l
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Perception of Caring Dimensions Between First Year Nursing Students
and Fourth Year Nursing Students at Mut'ah University-Jordan

Falah Zaal Altarawneh ”

Abdullah Khamaiseh

Abstract

Backgrounds: Caring has become an integral component of the
curriculum that aims at developing the potentials of professional nurses.
With this in mind, the purpose of the current research is to explore
differences in perception of caring dimensions between first- and fourth-
year nursing students at Mutah University.

Methods: A descriptive cross-sectional design was conducted. Data
were collected from 254 students who are in the first and fourth year in the
faculty of nursing at Mutah University - Jordan.

Results: First year nursing students had statistically significantly higher
scores in the psychosocial domain of caring (3.95 = 0.77) compared with
fourth year nursing students (3.37 + 0.95), t (190) = 4.60, p = 0.050. Fourth
year nursing students had statistically significantly higher scores in the
professional and technical domain of caring (4.69 + 0.25) compared with
first year nursing students (4.42 + 1.31), t (190) = 2.05, p = 0.042.

Conclusions: Perception of caring dimensions is subject to change, it is
not the same among students at different academic levels in the nursing
program, and there is a need to evaluate every nursing program to pinpoint
the areas of change in student's perception of caring in order to find out
missing areas of care provided to the clients.

KeyWords: Caring Dimensions; Perceptions; Nursing Students; Jordan
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It is known that control urine sample contains mixture of COD and
COM crystals (Figure 3). Incorporation of Prosopis farcta extract has shown
a significant effect by changing the morphology of crystals from COM form
to COD form that change the ratio in the direction to get less COM that has
high affinity for cell membrane damage affecting the epithelial cells than
COD and finally leads to kidney stone formation (Yamaguchi et al., 2005).

Conclusion

The aqueous ethyl acetate extract fraction of of Prosopis farcta proved
an excellent inhibitory activity on calcium oxalate crystallization in vitro
and therefore might be beneficial in dissolving urinary stones that might be
attributed to its high polyphenolic contents including saponins, flavonoids,
tannins and other polyphenolic compounds. However, further in vivo studies
using animal models of urolithiasis is needed to evaluate the potential
antiurolithic activity of this fraction. As the observed activity of the plant
extract might be due to other phytochemicals present in it, further
characterization and isolation of the major active compounds from the
potent fractions are required.
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control the crystallization process using some substances in order to modify
the products that affect kidney stone formation (Veronika and Khan, 2009).
Based on many reports regarding the surgical interventions applied for the
treatment of kidney stones such as shock wave lithotripsy, nephrolithotomy
and ureteroscopy, they all lead to complications and several recurrences was
also reported after having such interventions (Khan et al., 2019). However,
many other treatment protocols have also been recommended which were
proven to be effective adding to being non-invasive and not posing
complications compared to surgical procedures (Khan et al., 2019). Among
the recommended treatment alternatives for kidney stones, changing the diet
habits by leaning on more fresh vegetables and fruits along with using some
medicaments such as thiazide diuretics, potassium citrate and allopurinol
depening on the type of calcium salt present in the formed kidney stone.
Interestingly, many of the recommended treatment alternatives of kidney
stones were based on traditional herbal medicine using several plants which
proved to be very effective both as preventive and treatment against kidney
stone formation (Khan et al., 2019). This finding inspired the research
conducted in this study based on the use of Prosopis farcta extract to
interfere with the crystallization process of calcium oxalate in the human
urine that has shown a considerable effect on the calcium oxalate crystal
size and number.

Table (2) In vitro antioxidant (DPPH) assay results

Fraction of Propspois farcta seeds and ICso (mg/mi)
control and standard
Acetone 5.86
Methanol 12.73
Ethyl acetate 45.62
Isopropanol 190.61
Oxalate No inhibition
Cystone 297.33
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Figure (4) Light microscopy of calcium oxalate crystals induced in vitro
with different concentrations of (a) ethyl acetate, (b) acetone, (c)
isopropanol, (d) methanol fractions, (e) control and (f) standard drug at
400x, respectively.

It is well-established scientific fact that kidney stone formation process
is a result of crystallization that happens in supersaturated urine (Barros et
al., 2003), so to treat and forbid of urolithiasis, is necessary to change and
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reduced the size and shape of COM crystals compared to the other fractions
and cystone as a standard drug under the same magnification power. This
notion reflects the influence of the natural products in ethyl acetate fraction
that inhibited COM crystal growth, which according to the phytochemical
screening results might be attributed to saponins and polyphenolics such as
flavonoids and tannins featuring potent antioxidant activities. Further
confirmation to the effect of different fractions of Prosopis farcta roots
methanol extract was obtained through the study of calcium ion
concentration after adding different fractions to be tested individually by
using spectrophotometer using calcium kit and flame photometer. The
results (Table 1) unraveled that ethyl acetate fraction induced the highest
concentration of calcium 470 ppm ion indicating its potent effect on
dissolution of calcium oxalate monohydrate crystals comparable to those of
cystone 360 ppm as standard which was also supported by results of the
microscopic study.

The in vitro antioxidant (DPPH) study of different fractions, oxalate
and cystone (Table 2) displayed that acetone was the most potent
antioxidant (1Csp of 5.86 mg/ml) and however ethyl acetate fraction revealed
an intermediate antioxidant activity (ICso of 45.62 mg/ml), it showed the
most potent activity in the microscopic and dissolution experiments.

Table (1) Concentration of calcium ion in each fraction and cystone
produced from dissolution of calcium oxalate measured by flame
photometer and spectrophotometer.

fraction Concentration Ca* (ppm) Concentration Ca**(ppm)
flame spectroscopy
Acetone 360.397+ 2.854 368.643+0.158
Methanol 317.554+ 4.943 317.628+0.084
Ethyl acetate 469.975+1.427 469.418+0.114
Isopropanol 346.391+1.427 346.244+0.173
Oxalate 246.699+2.854 241.629+0.179
Cystone 360.397+2.854 364.595+0.147
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Figure (3) Light microscopy of calcium oxalate crystals induced in vitro
in the presence of different concentration of Prosopis farcta aqueous
solution extract, (f) 32.0 mg/mL, (g) 64.0 mg/mL, (h) 80.0 mg/mL and (i)
100.0 mg/mL at 40x and 10x%, respectively.

The last results obtained from the crude aqueous extract of Prosopis
farcta encouraged us to study the subsequent fractions, namely; ethyl
acetate, acetone, isopropanol and methanol residual extract of Prosopis
farcta.

Phytochemical screening of the different fractions of the total methanol
extract prepared from Prosopis farcta roots revealed that however all the
fractions possessed carbohydrates among their contents, only isopropanol
didn’t give positive results for tannins, phenols and flavonoids tests.
Interestingly, ethyl acetate fraction displayed the highest and the most
persistent froth indicating its relative high content of saponins compared to
other fractions. Prosopis farcta ethyl acetate fraction was significantly more
effective in inhibiting the nucleation and aggregation of COM crystals at 1
mg/ml solution than cystone. Moreover, the extract induced more formation
of COD crystals, with a significant reduction in the number and size of
COM crystals. Microscopic results (Figure 1a) indicated that the crystals in
the control oxalate had the hexagonal shape related to COM whereas COM
crystals lost their crystalline nature and they were converted to octahedral
shape after using the different fractions, as indicated by the dispersed, lesser,
very smaller octahedral shape COD particles compared with control in 40x
magnification. By comparing different fractions of methanol extract of
Prosopis farcta roots, it was found that ethyl acetate fraction (Figure 4)
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Figure (3) Light microscopy of calcium oxalate crystals induced in
vitro, in (a) in the absence of different concentration of Prosopis farcta
crude aqueous solution extract (-ve control), (b) 1.0 mg/mL, (c) 4.0
mg/mL, (d) 8.0 mg/mL and (e) 16.0 mg/mL at 40x and 10x, respectively.
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Another important finding which can be observed is that crystals of
calcium oxalate dihydrate (COD) is produced rather than calcium oxalate
monohydrate (COM) by adding more crude extract (Figure 3).

Statistical analysis (ANOVA single factor) for calcium concentration
comparison between UV spectroscopy and flame photometry for each
fraction derived from the crude extract as in table 1

ANOVA:
Single Factor
UMMARY
Groups Count Sum Average | Variance
Column
Column 1 6 2108.157 | 351.3595 | 5523.294 | 1
Column
Column 2 6 2101.413 | 350.2355 | 5269.345 | 2
ANOVA
Source of
Variation SS df MS F P-value F crit
Between
Groups 3.790128 1 3.790128 | 0.000702 | 0.979378 | 4.964603
Within
Groups 53963.1998 10 5396.32
Total 53966.98993 11
Good correlation
Fcalc < Fecrit between the methods
0.000702 < 4.964603
P-value
0.979378

The results showed that no significant difference between methods
(good correlation between the methods).
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Figure (1) Effect of increasing concentrations of Prosopis farcta crude
extract on calcium oxalate crystallization measured absorbance at 578
nm.
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Figure (2) The effect of increasing concentration of Prosopis farcta
crude extract on COM crystal size.
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“Abs control” is the absorbance of the control reaction (containing all
reagents except the tested compound) and “Abs sample” is the absorbance
of the tested compound with all other reagents. Extract concentration
providing 50% inhibition (ICsp) was determined from a graph plotting
percentage inhibition against extract concentration. Trolox® [(+)-6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic acid] (final concentration 0 to 1.5
pg/ml) was used as a standard antioxidant drug for the construction of the
calibration curve, and the DPPH radical-scavenging activities were
expressed as mg Trolox® equivalents per gram of plant extract (Barros et al.,
2003).

Results

Phytochemical screening of the total aqueous extract of Prosopis farcta
revealed the presence of saponins, flavonoids, tannins and polyphenolics in
addition to considerable amount of carbohydrates.

In this study, it was found that the tested extract reduced the
crystallization process in a concentration dependent manner (Figure 1, R2 =
0.9802). The increasing concentration not only decreased the number of
crystals but interestingly the size of crystals as well got reduced, so the
absorbance increases with increased concentration of the extract.

The main result that can be taken from this study as the concentration of
extract of Prosopis farcta increased the crystallization process inhibited; it
was found also that with increasing the concentration of extract the size of
COM crystals decreased as in Figure 2.
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microscope 151 and equipped with KRUSS optronic camera (Hamburg,
Germany).

The percentage of the dissolution (inhibition) produced by the herb
extracts was calculated using the following formula:

% Dissolution = (Absorbance of control -Absorbance of sample) x 100

(Absorbance of control)

The description of calcium oxalate crystals with respect to hydration,
size and shape, i.e. calcium oxalate monohydrate (COM) and calcium
oxalate dihydrate (COD) was recorded. The concentration of soluble
calcium in the samples was measured by using two methods as follows for
each fraction: (a) Flame Photometric determination: A serial dilution of a
standard 100 mg/dl stock solution of calcium carbonate in deionized water
was measured by using Flame Photometer JENWAY Models PFP7
(Staffordshire, UK) used to draw a calibration curve. The unknown
concentrations of calcium ions in the test solutions were detected using the
determined calibration curve equation and correlation coefficient (Figure 3).
(b) Spectrophotometric determination of calcium ion: calcium ions in the
sample reacts with arsenazo Il forming a colored complex that can be
measured by UV/VIS double beam Spectrophotometer SCOTech SPUV-26
(Dingelstadt, Germany) at 650 nm using a Kit (Calcium-Arsenazo
Biosystems).

Antioxidant activity of plant extracts using DPPH radical scavenging assay

The DPPH (2,2-Diphenyl-1-picrylhydrazyl) radical assay was carried
out spectrophotometrically as previously described in literature (Tepe et al.,
2005). Of various concentrations of the extracts were added to 5 mL of
0.004% methanol solution of DPPH. After incubating the samples for 30
min at room temperature, the absorbance was determined against methanol
at 517 nm. All determinations were done in triplicate. Inhibition of free
radical scavenging activity was calculated using the following equation:

Inhibition (%) = 100 x (Abs control — Abs sample)/Abs control
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Testing for tannins and phenols
Ferric chloride test

To a 3 ml aliquot of the total extract and its subsequent fractions, 3 ml
of 5% (wi/v) ferric chloride solution was added. The resulting blue-black
color indicates the presence of tannins and phenols.

Lead acetate test

To a 3 ml aliquot of the total extract and its subsequent fractions, 3 ml
of 1% (w/v) lead acetate solution was added. The formed precipitate was
filtered, dried and weighed where it was taken as an indication about the
presence of tannins and phenols.

Crystallization assay in urine

Human urine samples were obtained, collected and kept in a refrigerator
at 4 °C from a 30-year old healthy person in polypropylene bottles
refrigerated immediately after collection. Urine sample was centrifuged at
5000 rpm for 8 min and the supernatant was decanted in clean test tube.
Urine sample firstly was tested with crude aqueous extract by using 2ml
urine sample in each test tube and then to add to each test tube a 50 ul of
each concentration of the aqueous crude extract solution (1.0, 4.0, 8.0, 16.0,
32.0, 64.0, 80.0 and 100.0 mg/ml), 50 ul of 0.1 M sodium oxalate and 50 ul
of 0.1 M CaCl, to be added to each test tube. One test tube used as negative
control (oxalate) containing only 2 ml urine sample, 50 pl of 0.1 M sodium
oxalate and 50 ul of 0.1 M CaCly in test tube.

Five solutions each of 100 mg/ml (w/v) concentrations were prepared
from standard drug (cystone), three different fractions, namely; ethyl
acetate, acetone, isopropanol and the residual methanol. To 2 ml of urine
sample, 50 ul from each fraction solution prepared added then 50 pl of 0.1
M sodium oxalate and 50 pl of 0.1 M CaCl, were added to each in different
test tube. The experiment was conducted in triplicate. All samples were then
incubated at 37°C for 2 hours with shaking and the solution optical density
(OD) was determined at 578 nm (Nuhu, 2014). A 10 pl aliquot of the filtrate
from each sample was applied on a slide and examined under KRUSS
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a brown residue. The methanol extract was then subjected to liquid-liquid
fractionation against different solvents of increasing polarities, namely;
ethyl acetate, acetone and isopropanol. Each fraction was then dried under
vacuum. Ultimately, each fraction was used to prepared 1 mg/ml solution in
distilled water and the prepared solutions were filtered through a 0.45 pm
filter to be used for the study of its effect on kidney stones. Phytochemical
screening of the plant extract and subsequent fractions Testing for
carbohydrate

Molisch’s test

To a 2 ml portion of the total extract and its subsequent fractions, 2-3
drops of a-naphthol solution in alcohol was added, shaken for 2 min and 1
ml of concentrated sulphuric acid was added slowly on the sides of the test
tube. A deep violet color at the junction of two layers indicates the presence
of carbohydrates.

Testing for flavonoids
NaOH test

A portion of the total extract and its subsequent fractions was separately
treated with few drops of sodium hydroxide solution. Formation of intense
yellow color, which becomes colorless on addition of dilute acid, indicates
the presence of flavonoids.

Testing for saponins
Froth test

An aliquot of 30 mg from each tested fraction was dissolved in 2 ml
distilled water by sonication then was vigorously shaken for 5 min each in
graduated test tube. The solution is then allowed to stand for 15 min and the
persistent froth height was then measured and taken as qualitative and
quantitative indicator of the saponin content for each tested fraction.
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Materials and Methods
General experimental procedures

Retsch Laboratory Mill model 5657 (Haan, Germany) was used to grind
Prosopis farcta beans. Thermo Electro Corporation forma orbital shaker
equipped with HEPA Filter (Massachusetts, USA) was used to prepare the
total methanol extract that was thereafter fractionated using Soxhlet
apparatus. UV/VIS double beam  Spectrophotometer SPUV-26
(Staffordshire, UK) was used to measure the absorbance of the samples.
Flame Photometer Models PFP7 (JENWAY ,UK) was used to determine the
concentration of calcium ion. Kriiss microscope connected to a Kriss
optronic camera (Hamburg, Germany) was used to investigate the size and
shape of calcium oxalate crystals.

Plant material

Prosopis farcta plant was collected from a garden in Jordan in
December, 2018 cleaned and dried at 45°C overnight then it was powdered.
The plant was authenticated by Prof. Dr. Saleh Al-Qur’an at Department of
Botany, Faculty of Science, Mut'ah University and a voucher specimen
coded PF-201312 was kept at Department of Pharmaceutical Chemistry,
Faculty of Pharmacy, Mut'ah University.

Preparation of plant extract and subsequent fractions
Preparation of crude plant extract and subsequent fractions

A 100 g of dried ground roots was soaked for 24 hours in 500 mL
distilled water, then it dried using rotary evaporator to get crude extract. The
crude extract was resuspended in distilled water and filtered through a 0.45
mM filter and used to prepare solutions at different concentrations (1.0, 4.0,
8.0, 16.0, 32.0, 64.0, 80.0 and 100.0 mg/mL) in distilled water that used to
test the effect of crude extract on the kidney stone.

Another 100 g of clean ground roots were refluxed using 400 ml hexane
for 24 h to be defatted, then the hexane extract was decanted. Afterwards,
400 ml of methanol were added to the mark and refluxed for 24 h, then the
methanol extract was filtered and dried using rotary evaporator to finally get
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the solubility of urinary stones (Sinha et al., 2011; Yasir and Waqar, 2011,
Sinha et al., 2010; Odvina, 2006).

Till now, there is no effective treatment for kidney stone without
surgical and/or physiotherapeutic intervention whereas shock wave
lithotripsy of renal and proximal ureteral stones appeared to increase the risk
of hypertension and diabetes on long-term follow-up, also with high
recurrence rate about 50% after 10 years (Lieske et al., 1999; Leusmann et
al.,, 1995). These findings encouraged and strengthened the importance of
searching for new treatment alternatives of kidney stones.

A number of vegetable drugs has been used in many parts of the world
for the treatment of urolithiasis (Laroubi et al., 2007; Atmani et al., 2004;
McHarg et al., 2003; Araujo Viel et al., 1999; Grases et al., 1995). Prosopis
farcta (PA) is a plant belonging to family Fabaceae, popularly known as
Arabic tea. Medicinal uses of the aerial parts are indicated in Algerian
popular medicine as diuretic and for the treatment of the renal diseases,
especially as antiurolithiasis (Zama et al., 2007), hypoglycemic activity
(Afifi et al., 2005; Carmona et al., 2005) and antimicrobial activity (Al-
Bakri and Afifi, 2007). In Portugal, Prosopis farcta is used as analgesic, in
stomach ulcer, anorexia and flatulence (Yasui et al., 1999).

Herbal medicine rapidly spread through the world like Europe, United
States, China and Hong Kong (Gohel and Wong, 2006; Yasui et al., 1999).
Many medicinal plants showed effective antiurolithic activity such as
Phyllanthus niruri, Aerra lanata, Crataeva nurvala, Herniaria hirsuta and
indigenous plant (Kulaksizoglu et al., 2008; Atmani et al., 2003; Freitas et
al., 2002; Selvam et al., 2001; Varalakshmi et al., 1990).

In this study, we will investigate the medicinal effect of Prosopis farcta
in the treatment of kidney stones as alternative to surgically or ultrasound
treatment of kidney stone, so to characterize the effect of Prosopis farcta on
kidney stone we will study the in vitro effect of an aqueous extract of
Prosopis farcta on calcium oxalate crystallization.
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Introduction:

Nowadays, urinary stones (aka urolithiasis) become one of the main
diseases that affects 10-12% of population in developed countries (Sowers
et al., 1998). The incidence of urolithiasis has increased over last years
while the age of onset is decreasing (Trinchieri, 2008; Alelign and Petros,
2018). Most of kidney stones are chemically composed of calcium salts, uric
acid, cystine and/or struvite (MgNH4PO4) in the western hemisphere. Most
kidney stones contain calcium oxalate (Trinchieri, 2008; Alelign and Petros,
2018) and the formation of urinary calculi involves a CaOx crystallization
process that includes nucleation, growth and the aggregation of crystals
(Khan and Kok, 2004). About 75-85% of urinary stones are made of
calcium oxalate or calcium phosphate but may be admixed in the same
stone. Calcium phosphate in Kkidney stones is usually present as
Hydroxyapatite ~ [Cas(PO4)3sOH] or, less commonly  Brushite
(CaHPO4.XH;0) (Joshi and Joshi, 2003). Urinary stones exist in different
morphology colloid or crystalloid such as calcium oxalate, calcium
phosphate, calcium carbonate, magnesium-ammonium phosphate, uric acid
and cysteine. Recent studies showed that low calcium and higher oxalate
diets such as beets, beans, blueberries, celery, grapes, chocolate,
strawberries, spinach, rhubarb, tea, nuts, bran, almonds and peanuts,
promote calcium oxalate precipitation about 15 times above normal levels,
so it is advisable to avoid excessive intake of diets rich in oxalate (Parmar,
2004; Kessler et al., 2002; Goldfarb and Asplin, 2001; Seltzer et al., 1996;
Curhan et al., 1996). In addition, it was found that citrate-rich diets may also
be used as a preventive measure combatting kidney stone formation because
it is not only increases the urinary pH, but also increases the urinary citrate
level which inhibits crystal growth and nucleation due to lowering urine
super-saturation via complexation of calcium (Odvina, 2006). Hence, higher
intake of fresh natural citrus fruit juices especially lemon, orange,
blackcurrant and cranberry may reduce the risk of urinary stone formation.
This effect is attributed to the protective effect of citric acid (citrate) against
kidney stone formation (Odvina, 2006) while acid-hydrolyzation of natural
fruits such as Juice of Apple, Moushmi, Samras, Amla and Chikku increases
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and Fractionated Methanol Extract of Prosopis Farcta Cultivated in
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Abstract

Crystallization process is the rate limiting step in urolithiasis.
Therefore, the present study chemically investigated the aqueous extract of
Prosopis farcta and its effect on crystallization of calcium oxalate salts.
Many factors such as the size, number, type of calcium oxalate crystals and
calcium concentration were included as markers for the crystallization
process. Results showed that the crude aqueous extract and the fractions
especially ethyl acetate fraction significantly inhibit calcium oxalate
crystallization in a dose-dependent pattern by reducing the crystal size. The
number of calcium oxalate monohydrate (COM) crystals that damages
epithelial cells gradually decreased and completely disappeared at higher
concentrations of extract in a dose-dependent fashion. The results confirmed
that Prosopis farcta extract has antiurolithic activity and has the ability to
reduce crystal size as well as to activate the formation of calcium oxalate
dihydrate (COD) crystals rather than calcium oxalate monohydrate (COM).

The shifting of crystallization process toward COD rather than COM
and reducing the crystal size, calcium ion concentration, in addition to the
diuretic action of the extract play an important role in controlling
urolithiasis.

Keywords: Urolithiasis; Calcium oxalate; Prosopis farcta; Urinary stone.
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The results of the characteristics of MTZ of MG adsorption revealed
that diluted initial MG concentration and slower flow rate of MG solution
are favourable condition for MG-diatomite system.

The Empty Bed Residence Time (EBRT) model was successfully
applied. The obtained results of the EBRT approach showed the significant
effects of the flow rate of MG solution and the depth of diatomite bed on the
adsorption efficiency. Increasing the depth of diatomite bed and decreasing
flow rate of MG solution enhanced the adsorption column performance and
increased volume throughput.
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Figure (7) EBRT plot for the adsorption of MG onto diatomite.
Effect of bed height

5. Conclusion:

The proposed batch adsorber design method succeeded in predicting the
performance of the batch adsorber to treat different volumes of MG
solutions for different percentage removal of MG and for any initial MG
concentration. The amount of diatomite required to treat same volume of
MG solution was increased at higher initial concentration of MG solution.
Fixing the percentage removal of MG and initial MG concentration and
increasing the volume of MG solution to be treated required higher dosages
of diatomite.
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Thus, longer EBRT and smaller dosage of diatomite is needed per unit
volume of MG solution treated. This lowers the operating cost and allow
larger column to be used. Conversely, if the diatomite exhaustion rate is
high, the EBRT will be smaller and a high dosage of diatomite is needed
which requires higher operating costs. Therefore, a small column will be
used to reduce the construction cost.
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Figure (6) EBRT plot for the adsorption of
MG onto diatomite. Effect of flow rate
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It is clear from Table 3 that increasing the bed depth from 0.9 to 2.13
(cm) increases EBRT from 0.1047 to 0.2476 (min) and decreases the
adsorbent exhaustion rate (0.48-0.34 (g/dm®)). On the contrary, increasing
flow rate resulted in a decrease of EBRT and an increase in the adsorbent
exhaustion rate. Ko et al. (2002) reported that the increase in EBRT with a
fixed flow rate will require the bed volume to be larger which allows more
solution to be treated and reduce adsorbent exhaustion rate. Decreasing flow
rate will allow more contact time between adsorbate solution and adsorbent
bed.

Table (3) EBRT and adsorbent exhaustion rate for the adsorption of
MG onto diatomite as a function of flow rate and mass of diatomite

variable
Bed Bed Ads orb?nt
Vb EBRT Exhaustion
FIOW Rate Depth VOIUme (de) Tb (hl’) (mln) Rate
(m1/min) (cm) (cm3) (g/dm3)
3 0.9000 0.4190 0.5700 3.1600 0.1396 0.3500
4% 0.9000 0.4190 0.4160 1.7366 0.1047 0.4807
6 0.9000 0.4190 0.3010 0.8416 0.0698 0.6644
Mass (g)
0.200* 0.9000 0.4190 0.4160 1.7366 0.1047 0.4807
0.300 1.5000 0.6975 0.8179 3.4060 0.1743 0.3669
0.400 2.1300 0.9904 1.1667 4.8600 0.2476 0.3430
*standard experimental conditions

Figure (6) and Figure (7) show the operating line for the adsoprtion of
MG onto diatomite at different bed hights and MG solution flow rates,
respectively. The aysmptoes of the operating time can be used to determine
the minimum residence time and the minimum diatomite exhaustion rate
(Ko et al., 1999).

Based on the above discussion, lowering the adsorbent exhaustion rate
will increase the volume of MG solution to be treated at breakthrough point.
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mass flow rate of MG. Thus, a higher MG concentration on diatomite
surface is expected and this is indicated by Qcoumn Values which was
increased from 166.2-385.1 (mg/g) as the initial MG concentration
increased from 50-150 (ppm).

Table 2 reveals the effect of flow rate on the MTZ characteristics. It is
obvious from the table that increasing the flow rate from 3-6 (ml/min) has
decreased the treated volume (Vog) from 1.26-0.859 (dm?). This indicates
the high effect of the flow rate on the adsorption efficiency. MTZ life time
has increased from 2.38-7 (hrs) by decreasing the flow rate from 6-3
(ml/min). Increasing the flow rate decreased the contact within the column
and increase Lytz. RMTZ has decreased from 6.24-2.13 (cm/min) by
decreasing flow rate from 6-3 (ml/min). The amount of MG adsorbed has
increased from 267-293 (mg/g) as the flow rate decreased from 6-3
(ml/min). This is mainly due to the increase in contact time within the
column,

Table (2) Effect of flow rate on the MTZ characteristics

Flow rate L Vy Vp Cy Cp ty ty vtz RMTZ Qads Qcolumn

(m2/min) (cm) (dm®) (dm®) (ppm) (ppm) (hr) (min) (cm) (cm/min010° (mg) (mg/g)
3 0.9 1.26 0.570 89.71 4.78 7.00 189.6 0.49 2.13 58.60 293.0
4 0.9 1.04 0.416 90.00 4.99 4.33 104.2 0.54 3.46 53.00 264.9
5 0.9 0.859 0.301 94.45 5.60 2.38 50.50 0.58 6.24 49.50 2475

EBRT and adsorbent exhaustion rate were also determined for the
adsorption of MG onto diatomite as a function of MG solution flow rate and
mass of Diatomite. According to Ko et al. (2002), four parameters determine
EBRT and the adsorbent exhaustion rate, namely, flow rate of adsorbate
solution, bed volume, mass of adsorbent and volume of adsorbate solution
treated at breakthrough.

Table (3) lists the EBRT and adsorbent exhaustion rate for the
adsorption of MG onto diatomite as a function of flow rate and mass of
diatomite.
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Continuous adsorption (fixed-bed column) data were used to study the
effect of the experimental parameters on the design aspects of a fixed-bed
adsorber. The breakthrough and exhaustion points were defined as
phenomena when the effluent concentration is 5% and 90% of influent
concentration, respectively.

The values of \VA (Vo,g), Vy (Vo_os), Cy (Co_g), Cp (Co,os), [ (to,g) and ty
(to.os) were collected from the experimental data and used to calculate the
MTZ characteristics such as tx, Lurz, RMTZ and column adsorption
capacity (Jeowmn) for MG adsorption onto diatomite. In addition, the total
amount of MG adsorbed (qags) Was calculated by multiplying gcowmn by the
adsorbent mass. Table 1 summarizes the effect of initial MG concentration
on MTZ characteristics.

Table (1) Variation in the characteristics of the MTZ with initial MG
concentration

Co L Vx Vb Cx Cb tx tb LMTZ RMTZ Qads QColumn

(ppm) | (em) | (@dm?) | (dm®) | (ppm) | (ppm) | (hr) | (min) | (cm) | (cm/min)10° | (mg) | (mg/g)

50 09 | 1.410 | 0.619 | 4450 | 247 | 587 | 154.7 | 0.50 2.53 33.24 | 166.2
100 0.9 | 1.040 | 0.416 | 90.00 | 4.99 | 433 | 104.2 | 0.54 3,46 53.00 | 264.9
150 09 | 0.884 | 0321 | 1347 | 784 | 3.68 | 80.20 | 0.57 4.05 71.62 | 385.1

It is clear from Table 1 that the treated volume V(g9 was increased from
0.884-1.41 (dm®) as the initial dye concentration decreased from 150-50
ppm. Longer bed life time (tx) was recognized by decreasing the initial MG
concentration. 5.87 hrs was obtained for the initial dye concentration of 50
ppm, while 3.68 hrs was obtained at 150 ppm. Thus, it can be inferred that
diatomite is efficient for treating solution of lower MG concentration, while
concentrated MG solution required high amount of diatomite. Ltz was
slightly increased by the increase in the initial dye concentration. This
means that MTZ was more effective at lower MG concentration. The data
shows that Ltz is shorter than the original bed depth (0.5, 0.54 and 0.57 cm
against 0.9cm, the bed depth length). This might indicate high adsorption
kinetics for MG in column operation. RMTZ has increased from 2.53-4.05
*10° (cm/min) as the initial MG concentration increased from 50-150
(ppm). Increasing initial MG concentration may result in an increase in the
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Figure (4): Adsorbent mass (M) against initial MG concentration for
90% colour removal at various volume of effluent (V) treated, pH =
7, particle size = 500-710 um. Volume in m°.
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Figure (5): Design time required to reduce the colour concentration by
80- 95% at various initial dye concentration. pH = 7, diatomite size =
500- 710 pm. Concentration in g/m?®.

4.2 Fixed-Bed Adsorber:
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Figure (3): Adsorbent mass (M) against volume of effluent
(V) treated for various percentage of dye removal at initial
concentration =100 g/m?, pH = 7, particle size = 500-710 pum.
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and 52.54 kg for 80%, 85%, 90% and 95% dye removal, respectively.
Increasing the treated volume of MG solution served to increase the
required amount of diatomite for a fixed percentage of MG removal. This
agrees with the results reported in the literature (McKay et al., 1985;
Porkodi & Kumar, 2007; Dogan et al., 2000).

Equation 2 can also be used to calculate the amount of diatomite
required to remove 90% of dye from aqueous solution for any initial dye
concentration for a fixed volume. Figure 4 illustrates the required amount of
diatomite to reduce the color content by 90% from various volumes of
effluents at different initial MG concentrations. The required amounts of
diatomite to reduce the color concentration by 90% from aqueous solution
of volume 25m? and initial MG concentration of 50 g/m? is 8.29 kg. Also, it
is noticeable from Figure 4 that by increasing the initial MG concentration
from 50 to 300 g/m?, the amounts of diatomite required to reduce the color
content by 90% increases from 24.88 to 68.99 kg when 75 m® of dye
solution is to be treated. A similar trend has been reported by Kwok and
McKay (2010). The authors designed a batch adsorber for the adsorption of
arsenate onto Chitosan. The authors found that larger amount of chitosan is
required to treat a higher concentration of arsenate solution.

Figure (5) displays the required time to reduce the colour concentration
by 80-95% at various initial dye concentrations. The results showed that as
the initial dye concentration increases, more time is needed to reach the
specified percentage of dye removal. This agrees with the earlier findings of
the effect of concentration on the adsorption process (El Qada, 2020). In the
case of low initial MG concentration, less MG molecules are present in the
adsorber and this means less competition between MG molecules for
available adsorption sites. Thus, the reduction in the colour concentration
will be faster.
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3.2 Procedure

Equilibrium and kinetic adsorption experiments are well presented in El
Qada (2019) and El Qada (2020). In order to confirm the applicability of
diatomite for dye recovery, breakthrough curves were determined for
different initial dye concentrations (50-150 ppm), bed heights (0.9-2.13 cm)
and flow rates (3-6 ml/min). A small scale column tests were conducted.
Adsorption column is constructed using columns of 15cm length with
internal diameter of 0.77 cm. Dye solution with specific concentration was
prepared and was fed to the sample tank of 4 dm®. The concentration of dye
solution was checked before the commencement of each experiment.
Diatomite was soaked in deionised water before it was transferred to the
column. In order to prevent adsorbent leakage or attrition, glass wool was
added above and under the diatomite bed. Before the adsorption test
commenced, the complete system was checked by circulating water for one
hour. The solution was then pumped using small pump, connected with
Teflon tubes from the sample tank to the top of the column at the designated
flow rate (down flow pattern). Samples were taken from a sample point (at
the bottom of the column) at regular time interval and the concentrations of
the dye in the effluent were measured using Varian Cary-50 UV/VIS
spectrophotometer (USA). The experiment was terminated when the
concentration of the effluent was equal to the concentration of influent.

4. Results and Discussion
4.1 Batch Adsorber

Equilibrium and kinetic data were exploited in the design aspects of
batch adsorber for the removal of MG dye from aqueous solutions using
diatomite ores. More information about equilibrium and kinetic data is
presented elsewhere (ElI Qada, 2019; El Qada, 2020). Figure 3 depicts a
series of design plots derived from Equation 2 for the adsorption of MG
onto diatomite for different volumes of MG solution. It is based on the
assumption that the initial MG concentration is100 g/m®. From Figure 3 the
required amount of diatomite to reduce the color content by 80%-95% at
various volumes of effluents can be estimated. For example, if 75 m® of
MG solution at pH = 7 and adsorbent particle size of diatomite = 500-710
pm is to be treated, the required masses of diatomite are 24.34, 29.28, 36.92
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where Cog and Co s represent the concentration (mg/dm?®) at 90% and
5% of exhaustion respectively. M is the adsorbent mass (g) and Vo4, and
V.05 have the same meaning as described earlier.

The Empty Bed Residence Time (EBRT) is another design procedure
used to optimize system variables (Cortés-Martinez et al., 2009; McKay&
Bino, 1990). The empty bed residence time and the adsorbent exhaustion
rate are usually correlated to determine the capital and operating cost of the
fixed-bed adsorption column (McKay& Bino, 1990). Ko et al. (1999)
reported that EBRT can be used to determine the optimum adsorbent usage
in the fixed-bed column and Guo et al. (2007) stated that EBRT is a critical
parameter that has a substantially effect on the adsorption process when the
contact time between adsorbate and adsorbent is a key factor.

EBRT can be defined as the required time for the liquid to fill an empty
column. EBRT is related to the liquid flow rate and column volume through
the following relation:

EBRT (min) = —ocd volume (16)
Volumetric flow rate

The adsorbent exhaustion rate is the weight of adsorbent used in the
adsorption column per volume of the liquid treated at breakthrough:
Massof adsorbent used

Volume of liquid treated at breakthrough

Adsorbent Exhaustion Rate(g/dm?) =

17

A single operating line can be constructed from a plot of adsorbent
exhaustion rate versus EBRT to determine the optimum combination of the
two design parameters.

3. Materials and Methods
3.1 Materials

Basic malachite green dye (Ca3H2sN,CIl) was chosen as principal
adsorbate. The adsorbent used in this work is diatomite obtained from
Natural Resources Authority, Amman, Jordan. More information about
them is reported elsewhere (El Qada, 2019).
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2009). The length of the MTZ (Lmtz) can be calculated by the following
equation (Gupta et al., 2000; Seepe, 2015):
L _L-t)
MTZ { (12)
X

where Ltz is the length of MTZ (cm), L is the length of the entire
adsorbent bed (cm), t, is the time it takes for the adsorbent bed to reach
breakthrough point (hr), tk is the time it takes for the adsorbent bed to reach
complete exhaustion.

The total time (tx) required for the mass transfer zone to establish itself,
move down the length of the column of adsorbent and out of the bed, may
be calculated by:

=
F (13)

where F is the volumetric flow rate (dm® min™'), Vi is the influent
volume at exhaustion point, corresponding to Cy (dm?®).

Another important factor of fixed bed adsorber design is the rate of
movement of the mass transfer zone (RMTZ) (Patel, 2017). According to
Al-Degs et al. (2009), the adsorption extent is highly affect RMTZ, which
indicates the rate at which the adsorbent will be exhausted and can be
calculated from:

RMTZ (cm/min) = b P
0.9 _Vo.os (14)
where F is the volumetric flow rates of inlet dye solution (cm*/min),
Vo is the treated volume corresponding to Cog (L) and Vs is the treated
volume corresponding to Cos (L).
Column capacity (mg/g) can be estimated from the following equation:

V0‘9

J‘(Co.g - Co.os)dv

qcolumn = o0 (15)
m
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FA() GA —_— l.“
Figure (2) Mole balance on system volume.

Since earlier findings of kinetic study approved the possibility of the
adsorption process to be represented by a second-order reaction (ElI Qada,
2020), then equation (8) can be written as:

—0C, _ -1, =kC}
dt (9)
Since the time needed to reach equilibrium is a significant factor for a
batch adsorber, then equation (9) can be rewritten as:

-
Ca (10
Integrate from Cag to Ca and from O to t, gives:
(= 1(1 _LJ
k{C, C, (11)

where t is the time needed to reduce the MG concentration in a batch
adsorber from an initial value, Cao (g/m?), to some specified value, Ca
(9/m®) and k is the rate constant (m®/g.min). Thus equation (11) was used as
a design equation to calculate the time required to achieve a reduction in
colour concentration by different percentages.

2.2 Designing of Fixed-Bed Adsorber

An important design component of the fixed bed adsorber is the length
of the mass transfer zone (MTZ) (Patel, 2017). Within MTZ, complete
removal of adsorbate occurs (Faust & Aly, 1998). Minimizing the length of
the MTZ increases the capacity of adsorption bed (Patel, 2017). Several
variables affect the length of MTZ, among them, mass of adsorbent, initial
concentration of adsorbate solution and solution flow rate (Al-Degs et al.,
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Kinetic data can also be utilized in the design aspect of batch adsorber.
The general mole balance equation on a system volume shown in Figure 2
can be written as (Levenspiel, 1999):

In + Generation — Out = Accumulation

dN

F,. +G,—F, = = 3

Ao A A dt ( )

And

moles

G =r.V 4

A( time j A @

where Fao is the molar feed rate (mole/min); Fa is the molar output rate
(mole/min); ra is the rate of adsorption (mole/min.m®); Na is the number of
mole of component A (mole) and V is the volume of adsorber (m®). For
batch adsorber, Fao = Fa = 0. Thus, mole balance on species A is:

dN,
o _j r,dv

(5)

If the adsorber is perfectly mixed, that is, the rate of adsorption is
constant throughout the adsorber, then ra can be taken out of the integral:

N, _ AY
dt (6)

If the volume is constant, then V can be taken inside the differential and
the mole balance in term of concentration can be written as:

o Na
1dN, LV _dCA_r ,
vV dt dt a ° (7)

Applying equation (7) on the adsorption process where MG
concentration is reduced from Cap to Ca;, gives:

-dc, __
dt A (8)
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equates the MG removed from the effluent to that adsorbed on diatomite can
be formulated as:

V(C, ~C,)=M(q,~q,)= Mg, (1)

At equilibrium,Cy — C, and q, — q.. Since earlier findings of
equilibrium studies confirmed that Freundlich isotherm gave the best fit to
the experimental data for the adsorption of MG onto diatomite (El Qada,
2019), Freundlich isotherm equation was used for batch adsorber design.
Rearrange equation 1 and substitute Freundlich equation for q;:

M C-C C,-C, C,-C,

Vg % cn
f~e

()

where k¢ is the Freundlich constant (mg/g.(mg/dm®*") and is the
heterogeneity factor. Equation (2) was used to calculate the required amount
of diatomite to treat different volumes of MG solutions for the required
percentage removal of MG from aqueous solution and for any initial MG
concentration.

qo 2 MG/kg diatom ke

vV m’ of Solvent V m’ of Solvent
Cog MG w! Solwemt | Ci g MG/ m’ Solvent

Figure (1) Single-stage adsorber for MG-diatomite system.
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dynamic behavior of adsorption column is obviously an important issue for
the optimal design of an industrial adsorption system (Cortés-Martinezet al.,
2009).

This work is directed towards the design of adsorption system for the
removal of malachite green (MG) dye from wastewater by using diatomite
ores. Batch (equilibrium, Kinetics) and continuous (column) data were
utilized. Design is based on estimating the required amount of diatomite to
reduce the initial dye concentration by a fixed percentage at various
volumes of effluents. It also predicts the amount of diatomite required to
remove certain amount of MG from aqueous solution for any initial dye
concentration and for a fixed volume. Kinetics data were employed to
calculate the time required to achieve a reduction in MG concentration by
different percentages. In order to determine the minimum residence time
and the minimum adsorbent exhaustion rate, the Empty Bed Residence
Time (EBRT) optimization procedure has been applied to the experimental
data.

Theoretical Background
2.1 Designing of Batch Adsorber

Fitting the equilibrium data to most suitable isotherm model is a vital
step to the design of an adsorption system (Al Shabanat et al., 2016).
Therefore, adsorption isotherms were utilized to design a single-stage batch
adsorber based on the best fit isotherm model. The procedure outlined by
Dogan et al. (2000) was adopted.

The main aim of the design was to predict the required amount of
diatomite ores to treat different volumes of MG solutions for the desired
percentage removal of MG and for any initial MG concentration.

A schematic diagram shown in Figure 1 was designed for different
volumes of MG solution. Consider an effluent containing V (m®) of MG
solution with initial concentration C, (g/m®), which is to be reduced to C;
(9/m®) during the adsorption process. In the treatment stage, M (kg) of
diatomite is added and the amount of MG adsorbed on diatomite changes
from g, (g/kg) to q: (g/kg). At time t = 0, g, = 0. The mass balance that
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1. Introduction:

Adsorption is recognized as low-cost and energy-efficient technique to
decolourize industrial effluents contaminated with dyes (Ozacar & Sengyl,
2004; Rokanuzzaman, 2015; Munagapati & Kim, 2017). Adsorption is a
separation process in which a solid adsorbent can concentrate specific
substances from a fluid phase onto its surface (McKay, 1981; Ullah et al.,
2017). Adsorption processes are usually carried out in adsorbers operating
either in batch mode or in continuous mode. McKay (1981) lists five ways
of contacting solid adsorbent with the fluid phase: batch-type contact, fixed-
bed, fluidized-bed, pulsed-bed and steady-state moving bed type contact.
Intensive researches has been conducted for the design of the adsorption
systems. The design of adsorption system is of great concern since it
controls the quality of the treated effluents (Ullah et al., 2017). Most of
batch adsorber designs have focused on reducing adsorbent cost by
minimizing the mass of adsorbent when expensive adsorbents are used. But
in the case of cheap adsorbents, minimizing the contact time was of interest
(Ozacar & Sengyl, 2004; Ho & McKay, 1998). Ho and McKay (1998)
pointed out that minimizing the contact time between the adsorbent and the
fluid phase will result in processing more batches of contaminated effluents
per day, and enable smaller size of adsorber to be used, which in turn reduce
the plant capital cost.

Equilibrium, Kinetics and column studies are usually conducted for the
design of an adsorption system in batch and continuous modes. Numerous
investigators have outlined the benefit of these studies in the design of the
adsorption system (Anderson, 1986; McKay et al., 1985; Porkodi & Kumar,
2007; Al Shabanat et al., 2016; Babu & Gupta, 2006; Al-Degs et al., 2009;
Qiu et al., 2009; Amin et al., 2015). According to Anderson (1986), the
knowledge of the equilibrium and kinetics of the process is important for the
proper design of any unit operation. However, despite the valuable
information offered by equilibrium and kinetic studies, earlier studies
reported that batch adsorption systems cannot provide designers with
accurate scale-up data required when designing effluent treatment systems
operating in continuous mode (Cortés-Martinezet al., 2009; El Qada et al.,
2006; Gupta et al., 2000). Thus, modelling and accurate simulation of the
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Adsorber Design for Malachite Green
Adsorption by Diatomite Ores

Emad El Qada”

Abstract

This work has been undertaken to cover design aspects of a single-stage
batch adsorber and fixed-bed adsorber for the removal of malachite green
(MG) dye using diatomite ores. The single stage batch adsorber was
designed for different adsorbent mass/treated effluent volume ratios using
the Freundlich isotherm. The effects of column operating conditions such as
flow rate and initial dye concentration on the characteristics MTZ were
investigated. Furthermore, the Empty Bed Residence Time (EBRT) has
been applied to the experimental data to optimize the operating conditions
of the adsorption system. It was found that a higher amount of diatomite is
required to treat a higher concentration of MG solution. Approximately, the
required amount of diatomite was increased by 64% when the initial
concentration of MG solution increased from 50 to 300 g/m®. Results of
column studies reflected the significance of the experimental parameters on
the efficient removal of MG from aqueous solution. Increasing bed depth
and decreasing flow rate and initial MG concentration enhance the
efficiency of the adsorption column.

Keywords: Adsorption, batch adsorber, EBRT, malachite green dye,
diatomite
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Results of the current study emphasize the need for nurses to approach
the child as well as his parent’s holistically. The holistic nursing implies that
the entire patient experience should be considered and that both physical
and psychological aspects of care should be addressed. In pediatric nursing,
the child and his parents is inseparable unit, requiring nurses to expand their
caring activates to involve parents who are usually ignored.

Further prospective and interventional studies with larger random
samples are required to be conducted in other regions and other health
sectors in Jordan. Also, conducting qualitative research to explore the lived
experience of parents’ anxiety pre and post operatively in a pediatric same
day surgery is recommended.
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from holy Quran and Sunna to protect their children from evil can alleviate
parents’ anxiety. As such, the cultural and religious beliefs may have an
effect on the parental experience and may play a role in alleviating the
intensity of anxiety (Nayak, Sharada & Geroge, 2012).

This study sampled a small number of parents and was conducted in
one setting which may interfere with the external validity and limit
generalization of the current study findings. The internal validity might be
also threatened as a result of selection bias related to convenience sampling.
Nevertheless, the findings of this study are comparable to other studies on
parental anxiety in pediatric surgery.

Conclusion and Recommendations:

A high percentage of parents exhibited clinically significant anxiety
before their child’s surgery. There was a significant decline in the state
anxiety after surgery. Parental perioperative anxiety appears to be a cross-
cultural phenomenon. The need for strategies to deal with parents' state
anxiety is essential as well as Policies that allow both parents to be present
across the pediatric surgical continuum is recommended.

Perioperative nurses can play a vital role in parents’ preparation for
their child’s surgery. Nurses have the most frequent contact with both
children and their parents. Thus nurses are in an ideal position to deal with
parent's fear and anxiety in pediatric surgery. Parents' adherence with
protocols both pre and postoperatively is vital. It is essential to target the
nurses' efforts toward providing the appropriate education in the right way
and at the right time so it would be communicated effectively in such
stressful situations (Fincher, Shaw & Ramelet, 2012; Ghabeli, Moheb &
Hosseini Nasab, 2013).

Emotional support is beneficial in enhancing security and feeling of
control. So, to reduce parents struggle, the nurses have to relate
therapeutically with the parents and show a sincere attention and empathy
toward them. Such emotional support is crucial in enhancing the parents
coping abilities which is important in relieving their anxieties.
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Akinci et al., (2008). The significant decline in the level of anxiety after
surgery in this study indicates that many pre-operative concerns may be
diminished after the child’s recovery from anesthesia. In contrast, Scrimin
and his colleagues (2009) found that the majority of parents exhibited
normal levels of anxiety at 24 hours after surgery. However, in their study,
more than 25% of parents showed a clinically significant level of anxiety
one day post-surgery (Scrimin et al., 2009).

The type of pediatric surgery, the parents’ susceptibility to experience
trait anxiety, as well as the parental gender were found to be factors that
impact the parents’ post-operative state anxiety (Scrimin et al., 2009;
Ahmed et al.,2011). Similarly, the results of the current study found that the
anxiety levels were higher in mothers than in fathers both before and after
surgery. A possible explanation for this result may be related to that social
roles are culturally determined; fathers are expected to be strong. So, being
anxious might be interpreted as a feminine or demonstrate a weakness for
men. Additionally, mothers are usually the primary care giver and because
of potentially high levels of emotional attachment to their children, they
may experience more difficulty coping with any potential suffering that may
occur to their children during perioperative period.

Cultural Perspectives:

Cultural beliefs and practices have an effect on how parents deal with
encounters with health care delivery systems. Some beliefs and practices
might be beneficial and should be encouraged by the health care team while
others may be harmful and should be discouraged. Nurses and other
healthcare providers need to become culturally competent in the provision
of culturally sensitive care (Nayak, Sharada & Geroge, 2012).

Jordanian Muslim parents have a religious affiliation toward Islam,
which usually has a protective effect upon them at the difficult moments,
such as pediatric surgery. The existential Islamic beliefs, such as belief in
God's power, wisdom and mercy, in addition to belief in fate may moderate
the experience of parents in such stressful situations. Additionally, some
practices, such as parents' prayer for their children’s health and using verses
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Discussion:

Pediatric same day surgery is stressful situation for both children and
their parents. Anxiety is a normal human response under stress situations.
High levels of pre-operative parental anxiety associated with children’s
surgery could have a negative effect on overall healthcare outcomes. The
incidence rate of 74% for state anxiety preoperatively among Jordanian
parents in this study is similar to other studies (Fortier et al., 2010; Osuoji et
al., 2012). The high level of parental anxiety in the current study may have
been related to that parents appraise surgery as a stressful experience with a
potential threat to their child’s health. According to stress appraisal and
coping theory (Lazarus & Folkman, 1984), threat appraisal, which is
characterized by anxiety and fear take place when there is a possible damage
or harm that has not occurred yet. In the current study, the appraisal of threat
before surgery was aroused as parents anticipated complications after
surgery. Some might even think about the death as a possible outcome of
surgery.

Previous studies have concluded that lack of sufficient information was
a major source of parent pre-operative anxiety (Akdag et al., 2014,
Andersson et al., 2012). At the Queen Rania Pediatric Hospital, lack of
information related to the surgical procedure, the anesthesia and outcomes
of the surgery is not uncommon. This is because surgical environment at the
facility was characterized by a rapid pace and technological focus that the
parents were unfamiliar with, which essentially may also explain the high
level of anxiety the parents experienced in the same day surgery wards. In
other words, the unknown is also anxiety provoking.

Previous study has found that parents prefer to receive the education
program one week or one day before their child’s surgery (O’Shea,
Cummins & Kelleher, 2010). Since parents are usually more anxious on the
day of surgery, it is not advisable to provide them with educational
information on the day of surgery.

The results of the current study showed that the level of anxiety
declined after surgery with 48% of parents have experienced state anxiety
after surgery. This result is supported by previous research conducted by
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Variables Mean Standard Deviation
Parents age 32.6 6.7
Children age 51 2.2

Variables Frequency Percent %

Parents Gender

Male 18 39
Female 28 61
Children gender

Male 29 63

female 17 37

Parents Educational Level

Primary 2 4.3
Secondary 20 43.5
University 23 50
Postgraduate 1 2.2

Parental State Anxiety Levels:

Parent’s pre-operative state anxiety scores ranged from 26-65 with a
mean scores (SD) were 42.6 + 9.5. Post-operatively, scores ranged from 20-
60 with a mean scores (SD) were 37.4 +10.7. Statistically there was a
significant decline in the parents’ levels of state anxiety pre and post
operatively t (46) = 3.93, p=0.005. A cutoff point of 39-40 has been
determined to indicate clinically significant state anxiety.

Scores above 39-40 indicated clinically significant state anxiety. About
74% of parents scored > 39-40 on this scale preoperatively .also, about 48 %
of parents scored > 39-40 on this scale postoperatively.

Mothers experienced significantly higher levels of state anxiety
compared with fathers (82% vs. 61%), (57% vs. 33%) pre and post-
operative scores respectively.
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The Arabic version of this scale has generally revealed satisfactory
reliability coefficients and validity; The Correlation coefficient was 0.85 and
the Cronbach’s alpha was 0.89 (Michael, 2003). In the current study, the
Cronbach’s alpha of STAI-state anxiety was 0.85.

Several steps have been carried out to guarantee the protection of
participants. The approvals of the ethical Committees at Princess Muna
College of Nursing, Mutah University and the Royal Medical Services have
been obtained. The purpose of the study and data collection process has
been explained to the directors and head of the surgical department at Queen
Rania Pediatric Hospital to facilitate data collection. In addition, a signed
consent form has been obtained from all participants.

The statistical package for social science (SPSS) software, version 19.0,
is used for data analysis. Descriptive statistics have been used to describe
the sample characteristics and the pre- and post-operative level of parents'
state anxiety. Paired t-test is used to compare differences between the pre
and post-operative levels of parents' state anxiety. A p-value of 0.05 or less
is considered as statistically significant.

Results:
Participants' characteristics

Forty six parents participated in this study, 61 % (n=28) were females.
The mean age (SD) of participants were 32.6 (6.7). The age of participants
ranged from 21-50 years. Fifty percent of them had a university degree. The
majority of children who underwent surgery were male 63% (n=29), the age
of children ranged from 1-12 years with mean age (SD) of 5.1(2.2). The
children underwent various types of same day surgeries including Ear Nose
Throat (ENT), ophthalmic, dental, orthopedic, genitourinary, and other
surgical conditions. The characteristics of the participants are shown in
Table 1.

Table (1) Socio-Demographic Characteristics of Study Participants
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same day surgery were performed at the Queen Rania Pediatric Hospital/
Royal Medical Services.

A convenience sample of 46 Jordanian parents of children who were
scheduled for same day pediatric surgery under general anesthesia at Queen
Rania Pediatric Hospital have been recruited to participate in this study.

The researcher visited the same day surgery ward in the selected
hospital to recruit participants. The researcher made the initial contact with
each participant after their child admission to the same day ward.
Participants who were selected to participate were asked to sign the
informed consent. After that, the researcher asked parents to complete the
Arabic version of the STAI state anxiety subscale before and after their
child’s same day surgery. The tool was explained for the parents prior to
their child’s surgery. Both parents were invited by the researcher to
participate and each one was asked to answer the questionnaire separately.
The parents' anxiety level was measured again one hour after the child’s
surgery. The sample size has been determined by a priori power analysis at a
significance level of 0.05, and power of 0.90 (paired t-test).

The data have been collected using the 20 items state anxiety subscale
of the State Trait Anxiety Inventory for Adults (STAI) (Abdullatif &
Spielberger, 2011), which is a self-report questionnaire used to measure the
intensity of state and trait anxiety. State and Trait Anxiety is assessed by
two subscales: state anxiety (20 items) and trait anxiety (20 items). For the
purpose of this study, only state anxiety subscale has been administered for
the participants. Responses to the items are evaluated by a 4-point Likert
scale, ranging from a score of 1 (“not at all”) to a score of 4 (“very much
so”). Higher scores indicate higher levels of anxiety. A cutoff point of 39-40
has been determined to indicate clinically significant state anxiety. The
Arabic version of STAI was reported to be a valid and reliable scale. In
2016, Bahammam tested the internal consistency reliability, concurrent
criterion validity and discriminant validity by recruiting 387 Saudi people.
Results showed high internal consistency reliability with Cronbach’s alpha
was 0.989. and adequate concurrent and discriminant validity. Also, factor
analysis indicate the unidimensionality of the scale.
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(Chorney & Kain, 2010). Addressing parents’ anxiety is a critical aspect of
family centered nursing care.

Essentially, the existing literature indicates that parental anxiety related
to pediatric same day surgery is a major concern worldwide. In addition to
studies of parental anxiety related to pediatric surgery that were conducted
in the United States, studies have been conducted in other countries with
different cultural perspectives, including Greece (Charana, et al., 2018);
Nigeria (Osuoji, et al.,, 2012); Portugal (Sampaio, Silva, Romano &
Comino, 2012; Sweden (Andersson, et al., 2012); Turkey (Akdag, et al.,
2014); and Iran (Sadeghi, et al., 2017) which reflect the perspectives of
many cultures.

Jordan is one of Arab countries. It has a population of about 10.58
million (Department of Statistics DOS, 2020). About 92% of Jordanians are
Muslims (DOS, 2016). Wellness and illness beliefs of Jordanians are wildly
influenced by religion of Islam. Islamic beliefs, such as belief in God's
power and religious practices such as prayers and reading verses of holy
Quran are used to help Jordanian peoples to alleviate and cope with illnesses
and stressful situations (Omran & Obeidat, 2015).

However, there is scarcity of literature regarding the nature of pre- and
post-operative parental state anxiety in a pediatric same day surgery among
Jordanian parents, a gap this study aims to address. Therefore, the aim of
this study was to describe pre- and post-operative state anxiety for Jordanian
parents when their children undergo same day surgery. This study will add
to the body of literature by extending the research to a sample Jordanian of
parents, reflecting potential cultural variations in the Middle East.

Research questions: (a) what are the levels of state anxiety pre and post

same day surgery among Jordanian parents; and (b) do Jordanian parents
differ in their state anxiety levels?

Methods:

This descriptive study has been conducted at the Queen Rania Pediatric
Hospital/ Royal Medical Services in Amman, Jordan which provides care
for children since birth and until 14 years old. According to the Royal
Medical Services (RMS) Annual Statistical Report (2018), a total of 6080
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hinders provision of family centered care (Hamilton, Corlett & Dowling,
2014).

On the other hand, perioperative parental stress and anxiety may also
negatively impact the child and healthcare outcomes. Ahmad and his
associates (2011) suggested that parents’ behavior before surgery is a major
predictor of their child’s behavior before and after surgery. In addition,
parental anxiety is a major predictor of a high level of anxiety in children
(Akdag et al., 2014)

Significantly, researchers have explored a number of factors
contributing to perioperative parental stress and anxiety. Researchers found
that uncertainty about the medical condition and its related treatment,
uncertainty about the ability to provide nursing care at home, and worries
about post-operative complications are among factors contributing to
parental anxiety and stress (Akdag et al.,2014;). Additionally, the feelings of
stress and anxiety among parents are further exacerbated by worry about
pain management, potential post-operative complications and the ability of
the parents to care for their child during physical recovery at home after
surgery (Akdag et al., 2014; Scrimin et al., 2009).

Demographic factors, such as gender, socioeconomic status,
educational level as well as the social support may also play a role in
parental reactions to their child having surgery (Akdag et al., 2014; Scrimin
et al.,, 2009). Furthermore, locus of control, beliefs about self-efficacy,
cognitive emotional regulation and type of surgery are also significantly
related to parental stress and anxiety (Mikl6sis et al., 2013; Scrimin et al.,
2009).

Pediatric nurses play an essential role in pre-operative preparation of
both parents and their children, especially in alleviating anxiety by offering
pre-operative education (Berghmans, et al., 2012; Frisch, et al., 2010). Such
educational programs have a significant impact on parents by decreasing
their state anxiety associated with surgery and enhancing their positive
coping skills (Andersson et al., 2012; Frisch, et al., 2010). The importance
of family-centered perioperative nursing care cannot be overemphasized
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Introduction:

Parents play a pivotal role in supporting their children scheduled for
pediatric surgery (Andersson, Johansson & Osterberg, 2012; Draskovic,
Simin & Kyrgic, 2015; Royal College of Nursing, 2015). Forthcoming
pediatric surgery can be stressful for children and their parents (Frisch,
Johnson, Timmons & Weatherford, 2010; Osuoji, Coker, William, & Ajali,
2012; Pai, MCh, Prabhu & Sundeep, 2014). Parental stress is defined as a
subject feeling of being troubled, anxious, worried, and overwhelmed with
the prospect of their child having surgery (Hug, et al., 2005).

Many studies have reported that most parents exhibited high levels of
anxiety and stress during their children surgery (Akdag, Baysal, Ath,
Samanci & Topcu, 2014; Pali, et al., 2014). The ability of anxious parents to
provide supportive emotional care for their children anticipating surgery
may be impeded (Andersson, et al., 2015; Draskovic, et al., 2015).

Same day surgery is a common practice in pediatric surgery. Since
children usually present uncomplicated conditions with no associated
significant systemic illnesses, they are considered ideal candidates for such
type of surgery (Royal College of Anesthetists, 2010). In addition to its
economic benefits, the same day surgery minimizes the psychological
disturbances and anxiety associated with hospitalization and reduces the risk
of hospital acquired infections in children (Litke, et al., 2012).

The anxiety and stress experienced by parents during perioperative care
mean that the ability of the parents to provide supportive emotional care for
their children anticipating surgery may be impeded (Andersson et al., 2015;
Draskovic et al., 2015).

Perioperative parental stress and anxiety have been linked to lack of
adherence to pre-operative instructions (Kushnir et al.,, 2015), being
inadequately prepared for surgery (Litke, Pikulska, & Wegner,2012), may
have an effect on pre-operative pediatric anxiety (Cagiran et al., 2014),
complicate the process of the child's anesthesia induction (Ahmed, Farrell,
Karla & Parrish, 2011), and result in inadequate management of post-
operative pain (Chieng et al., 2013; Pagé et al., 2013). Furthermore, nurses
have reported that dealing with anxious parents is a challenge, which
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State Anxiety in Jordanian Parents of
Children Undergoing Same Day Surgery

Hala Mahmoud Obeidat ~
Doa'a Abdullah Dwairej**
Alaa Ahmad Ababneh

Abstract

Introduction: Same day pediatric surgery is becoming more prevalent, with
thousands of children undergoing such surgery globally. Perioperative parental
stress and anxiety have been associated with lack of adherence in pre- and post-
operative instructions, including inadequate pain management by parents.

Aim: To describe pre- and post-operative parental state anxiety in a pediatric
same day surgery in a military hospital in Amman, Jordan.

Method: This descriptive study has been conducted with a convenience
sample of 46 parents. Parental levels of state anxiety have been measured using the
State Trait Anxiety Inventory (STAI-S) prior to and one hour following their
child’s surgery. Descriptive statistics have been used for data analysis.

Results: Seventy four percent of the parents have shown clinically significant
state anxiety before surgery compared with forty eight percent postsurgery.
Statistically, there was a significant decline in the parents’ levels of state anxiety
pre and post operatively t (46) = 3.93, p=0.005. Mothers experienced significantly
higher levels of state anxiety compared with fathers (82% vs. 61%), (57% vs. 33%)
pre and post-operative scores respectively.

Conclusion: The majority of parents have approached their child’ same day
surgery with a high level of state anxiety, which decreased significantly after
surgery. The need for strategies to deal with parents' state anxiety is essential.
Perioperative nurses can play a vital role in parents’ preparation for their child’s
surgery.

KeyWords: State anxiety, same day surgery, pediatric surgery, Jordan
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