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Abstract: Neurocognitive functions are essential mental processes that help the person to perceive the world
accurately and to respond effectively. These functions are altered in schizophrenia patients and are thought to
precede the emergence of positive symptoms. On the other hand, university students are considered as normal
healthy controls who have many challenges that may alter their neurocognitive functions and academic
achievement. The study of neurocognition is important in nursing since they are both linked to human behavior in
health and illness. Thus, this study had three aims. First, to determine the difference between patients with
schizophrenia and a healthy control group regarding the neurocognitive functions in order to provide base line
data on Egyptian population. Second, to explore the effect of the Attention Retraining Intervention on patients'
neurocognitive functions. Third, to explore whether Attention Retraining Intervention can enhance neurocognitive
functions of patients with schizophrenia as well as of Egyptians healthy controls. The study used four tools namely;
Socio-demographic and clinical data questionnaire, The Rey Auditory-Verbal Learning Test (RAVLT), Trail
Making Test (TMT), and The Executive Clock-Drawing Task (Royall’s CLOX). Sixty patients and sixty students
were matched regarding age, marital status, residence, and level of education. Each subject was randomly assigned
to one of two groups, either study or control. The study thus followed a randomized control trial research design.
The result of the study revealed that the performance of the studied healthy controls was good on attention,
moderate on memory and low on executive function. There is a statistically significant increase in neurocognitive
functions between patients' pre and post implementation of the Attention Retraining Intervention on the three
neurocognitive functions. Additionally, there is a statistically significant increase in neurocognitive functions in
post implementation of the Attention Retraining Intervention in the healthy control group. Although the healthy
controls have higher means on the three neurocognitive functions than patients, the range of improvement
observed on the patients (in terms of the observed difference in the three neurocognitive means, between pre and
post implementation) is higher than that observed on healthy controls. Furthermore, it appears that the attention
retraining intervention was successful in improving the studied patients’ mean on recognition task (which is one
task on the memory test, i.e., RAVLT) up to the level of studied healthy controls. Thus, it can be concluded that in
Egypt, patients with schizophrenia are more impaired on neurocognitive functions than healthy controls on
baseline data. The Attention Retraining Intervention proved to be efficient in improving neurocognitive functions
for both the studied patients with schizophrenia and healthy controls.

Keywords: Attention deficit, attention retraining, Egyptian healthy controls, impaired executive functioning,
memory impairment, neurocognitive impairment, schizophrenia.

1. INTRODUCTION

People function effectively if their mental process can help them to focus on the most important information for further
processing. This processing is performed under the umbrella of neurocognitive functions, which encompasses receiving,
choosing, transforming, storing, processing and retrieving information . Cognitive functions are integrated into each
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other and work together in a complex manner for successful interaction with the world in order to respond to the daily
permanent challenges and to make sense of multifarious and fast changing environment . These processes reflect the
brain’s cognitive functions which include; attention, memory and executive functions.

Attention is a cognitive function that refers to the set of operations that enable the individual to identify relevant stimuli in
the environment, focus on that stimulus, sustain focus on the stimulus, and allow for the transfer of the stimulus to higher
level processes “®. Memory function is the term used to refer to a brain system responsible for storing and manipulating
information. It is divided into multiple tasks including immediate and short-term memory, long-term and recognition task
©. 7 Executive function refers to a set of general purpose control mechanisms that regulate the dynamics of human
cognition and action. It includes working memory, attentional control, and shifting or cognitive flexibility. These skills
are required for optimal mental health, academic success, and cognitive, social, and psychological development ©®. The
neurocognitive functions are primary carried out in the frontal lobe of the brain, which does not reach full maturation until
a person is in his or her late adolescence to mid-twenties ©. Thus, any disturbance in this period will lead to
neurocognitive deficits for the person.

Schizophrenia is one of the mental disorders developed during adolescence to adulthood . Therefore, cognitive
impairments are considered as a core feature of schizophrenia since Kraepelin’s (1919) description of the illness as
"Dementia Praecox" Y. Cognitive impairments are identified before the emergence of psychotic symptoms, during the
first episode of schizophrenia and persist with the progress of the illness, even after improvement of psychotic symptoms
(1219 These impairments have been shown to negatively influence multiple aspects of daily functioning, such as treatment
response, employment status, social relationships, living status, insight into illness, therapeutic alliance and community
functioning “>'®. The importance of understanding and targeting cognitive impairments in schizophrenia is underscored
by the relative lack of treatment success in many areas of functioning, despite the management of psychotic symptoms "
18 Hence, successful management of neurocognitive impairment appears promising in proper management and

improvement of the outcome of patients with schizophrenia as neurocognition appears consistently linked to functioning
(19)

Cognitive Enhancement Therapy (CET) is an intervention that aims to improve cognitive skills as well as real-world
functioning ®* 2V. 1t was developed in 1990s as an integrated approach to enhance neurocognition and manage the
consequences of neurocognitive impairment in patients with schizophrenia ?* 2. One of the important CET that has been
reported to have a positive impact on neurocognitive functions is Attention Retraining Intervention 4. Attention
retraining Intervention includes the use of exercises to promote the ability to ignore distracting stimuli, and train
participants to maintain continuous work performance and to process information from social interactions 2. This is
achieved by performing simple tasks like line bisection, simple number or word games, or reaction time and digit span
exercises &%),

Unfortunately, little published research has tackled the manipulation of neuro-cognitive functions in Egypt. The available
literature used primitive tests, as the Mini Mental State Examination, only to give an overall view of the cognitive profile
of the studied subjects ®. There are also studies that assumed a more structured research methodology, yet they focused
on Egyptian children with specific learning disability or on patients with Bipolar disorder ¢"?®. Thus, the present study
focused on neurocognitive functions for Egyptian patients with schizophrenia.

Although several international studies explored the performance of people with schizophrenia and healthy subject at
baseline data, no similar studies were done in Egypt. The purpose of comparing patients with schizophrenia and healthy
controls in these studies was to provide baseline data from normal healthy control to which patients' performance on
neurocognitive functions can be compared, to examine the effect size of the used intervention on both groups, to expand
the literature on neurocognitive deficits in patients with schizophrenia and to determine which specific neurocognitive
function is more impaired among the patients with schizophrenia than normal healthy control ?*32_ The researchers of this
study did not find literature on the neurocognitive profile of Egyptians non-clinical/healthy controls group. This gap in
knowledge when covered could shed the light on the difference between neurocognitive levels in clinical and non-clinical
groups. It is also logical to examine the effect of CET on areas of low performance if any are found among Egyptian
healthy controls.
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In fact, it was reported that Cognitive trainings are safe, preventive remedial measures for individuals at younger ages and
at earlier stages of illness . Further, normal healthy controls whose cognitive functions are diminished due to stress,
anxiety or cognitive overload may also benefit from these programs ©*. University students are subject to stress and
anxiety related to social and academic factors which are known to affect the neurocognitive abilities of the healthy person
35.38) _Consequently, their mental abilities as well as their social functioning are impaired ©”*®. This study initial aim was
not to compare the patients and the students since they are two distinct groups. The researcher rather wanted to provide
baseline data on normal healthy controls from Egyptian population since the available literature examined only clinical
groups ©"29),

In nursing, the study of neurocognition is undermined with the myth that it is a field of study related only to psychiatry,
psychology or clinical psychology. While in fact, Nursing is a discipline concerned with expanding knowledge about
human experiences through creative conceptualization and research. In nursing practice, understanding of knowledge base
is essential for proper judgement and decision making that are integral to critical thinking ©%. Consequently, in nursing it
is beneficial to focus on neurocognition and updating the available nursing diagnosis (NANDA) in order to tackle this
area of research and use it in improving the schizophrenic patients' daily life functioning.

Accordingly, the present study went through two phases to meet the desired three aims:

e To compare the baseline data of neurocognitive functions among patients with schizophrenia and Egyptian healthy
controls. (Phase 1)

e To explore the effect of the Attention Retraining Intervention on patients' neurocognitive functions. (Phase 2)

e To explore whether Attention Retraining Intervention can enhance neurocognitive functions of patients with
schizophrenia as well as those of Egyptian healthy controls. (Phase 2)

2. MATERIALS AND METHOD
Materials
Study design:

This study used a randomized control trial design to collect the necessary data. The study went through two phases to
meet the three aims.

Setting:

The study was conducted at two different settings. EL-Maamoura Hospital for Psychiatric Medicine, in Alexandria,
Egypt. The hospital is affiliated to the Ministry of Health and Population. The hospital serves three governorates, namely;
Alexandria, Matrouh and El-Beheira. It is composed of twenty-four wards, with a total number of 948 beds. Out of the
twenty-four wards of the hospital, ten wards are for psychotic patients.

The Faculty of Nursing, Alexandria University. The Faculty has nine departments namely; Medical-Surgical Nursing,
Critical Care Nursing, Pediatrics Nursing, Obstetrics and Gynecological Nursing, Nursing Administration, Community
Health Nursing, Gerontological Nursing, Psychiatric Nursing and Mental Health, and Nursing Education. The Faculty of
Nursing is affiliated to Alexandria University and the Ministry of Higher Education. It offers Bachelor degree for
undergraduate students, and Diploma, Master and Doctorate degree for graduate students. The Baccalaureate level is
composed of eight semesters of basic nursing education. This program follows the credit hours system that offers students
a flexible academic schedule.

Subjects:

Sample size was calculated using Epi info program, which revealed that a sample size of at least 30 subjects in each group
is appropriate for this study. Thus, the subject of this study incorporated 60 in-patients with a DSM-IV diagnosis of
schizophrenia and 60 healthy controls who are students in the Faculty of Nursing in their eighth semester.

Thirty patients and thirty students were recruited randomly to receive Attention Retraining Intervention, while, the other
thirty patients and thirty students were randomly assigned to the control group. Matching was considered between the
studied patients and students regarding their level of age, educational, marital status, and residence.
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Inclusion criteria:

For both groups, subjects should have had an age group ranging between 20-30 years old and have a minimum of
diplome, secondary, or post-secondary/university education.

For the students' group, the students had to report that they did not suffer from any mental illness currently or before the
study, and that they did not receive any treatment or diagnosis for a mental illness.

For the schizophrenia group, patients had to be diagnosed by the senior ward psychiatrists according to DSM IV and
had to have a duration of illness less than 5 years. Patients were excluded if they had a history of substance abuse or co-
morbidity of any other psychiatric disorder as affective disorder, or head trauma or neurological disorder, or if the patient
had evident hand tremors or visual impairment.

Tools:
Tool I: it included 2 parts:

e Part I: Socio-demographic data interview schedule of the studied subjects such as age, sex, residence (urban or
rural), marital status, occupation and level of education.

e Part Il: Clinical data for patients with schizophrenia, such as diagnosis, duration of illness, number of hospital
admission, duration of present hospitalization and prescribed medication.

Tool I1: Cognitive Functions Battery:
This battery is composed of several cognitive function tests including memory, attention and executive functions.
a. The Rey Auditory-Verbal Learning Test (RAVLT):

RAVLT measures recent memory (short-term memory), verbal learning, susceptibility to proactive and retroactive
interference, retention of information (long-term memory), and it measures the recognition memory. The test was
originally developed by Rey (1958), after that it was translated and adapted by authors from several countries (1995 and
1997) “*2) |n the RAVLT, a list of 15 words (list A) is read aloud to the studied subjects five consecutive times. Each of
the attempts is followed by a test of spontaneous retrieval. After the fifth attempt, a list of interference, also comprising 15
new words (list B) is read to the studied subjects, followed by its retrieval (attempt B). After attempt B the researcher asks
the studied subjects to recall the words from list A, without reading it again (attempt A6). After a 20-minute interval, the
researcher asks the subject to remember the words from list A (attempt A7) without reading this list. After attempt A7, the
individual is submitted to a test of memory recognition.

The RAVLT allows the computation of several memory parameters
Trials Al to A6 reflects Short-term memory and represent the number of correctly named words in 1st to 5".
List B is a measure of proactive interference, or the degree to which old learning can meddle with new learning.

Trial A6 represents a retroactive interference that reflect the degree to which new learning tangles with the recollection of
old information

Trial A7 reflects Long-term memory and represents the number of correctly named words in 7th attempt, it is presented
after 20 minutes.

Hits is a measure for the Recognition task and it reflects the number of correctly identified words from list A.

CR is a measure for the Recognition task and it reflects the number of words not on List A that was correctly identified as
not being on the list.

The RAVLT score system is done by computing the total scores of (the 5th and 7th attempts). The score ranges from 0 -
30, and the higher scores indicate better memory performance. The studied subjects with a score less than 12 are classified
as low performers. The studied subjects with a score ranging from 12-16 are classified as moderate performers. The
studied subjects with a score ranging from 17- 30 are classified as high performers.
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b. Trail Making Test (TMT): TMT was developed by Reitan (1995) “®. Reitan found the test to be a good predictor of
general mental ability especially attention functions and motor speed. The test consists of two parts, TMTA and TMTB,
each consists of 25 circles distributed over a sheet of paper. In Part A (TMTA), the circles are numbered from 1 — 25, and
the studied subjects should draw lines to connect the numbers in ascending order. In Part B (TMTB), the circles include
both numbers (1 — 13) and letters (A — L); as in Part A, the studied subjects draws lines to connect the circles in an
ascending pattern, but with the added task of alternating between the numbers and letters (i.e., 1-A-2-B-3-C, etc.). The
scoring is based on the number of seconds to complete the task, where lower scores represent superior performance. In
TMTA subjects who complete the test in (29 - 78 sec) are classified as high performers and those who complete the test
in (>78 sec) are classified as low performers. In TMTB subjects who complete the test in (75 - 273 sec) are classified as
high performers and those who complete the test in (> 273 sec) are classified as low performers.

c. The Executive Clock-Drawing Task (Royall’s CLOX):

This test was developed by Royall (1998) to measure executive function. The test is divided into two parts to help
discriminate the executive control of clock-drawing from clock-drawing per-se “%. In part one, CLOX1, the subjects are
instructed to draw a clock that represents a time of quarter to two. The instructions can be repeated until they are clearly
understood, but once the subjects begin to draw no further assistance is allowed. While, part two, CLOX2, is a simple
copying task, the researchers allow the studied subjects to observe their drawing of a clock and subjects are asked to copy
the observed clock. The CLOX scores ranges between (0 — 15); for each error, one point is subtracted for the complete list
of required elements. Executive functions impairment is indicated by a score of 10 or less on CLOX1, and a score of 12 or
less on CLOX 2.

Reliability of tool Il (TMT, CDT and RAVLT) was done in a previous study in Egypt“> on 20 patients and it showed
good stability over time in test-retest reliability where r=0.85, 0.73 and 0.69 respectively.

Method:

1. A written official approval to conduct the study was obtained from the responsible authorities; the director of El-
Maamoura Hospital for Psychiatric Medicine in Alexandria, and the General Secretariat for Mental Health, Ministry of
Health in Cairo. In addition, written permission from the department of Psychiatric Nursing and Mental Health was
obtained.

2. Tool (1) the socio-demographic and clinical data questionnaire was developed by the researcher after thorough review
of literature.

3. An Arabic version of tool (I1), the cognitive battery (RAVLT, TMT, and CDT or CLOX) was created in a previous
study “> and revised for this study.

4. A jury of five experts in Psychiatric Nursing and Mental health evaluated the validity of the scales and reported that
the scales had face and content validity.

Phase one of the study included the following steps:

5. A pilot study was carried out on five patients with schizophrenia and five nursing students to ensure the applicability
of the study and determine possible obstacles.

6. Actual Study:
Regarding patients with schizophrenia:

= Wards were randomly ranked for starting data collection then the wards were revisited in the same order several times
until the targeted sample size was obtained.

= Each time a ward was visited, the patients' charts were reviewed for inclusion criteria.

= Each time the round on the wards was done, the name of all the patients who met the inclusion criteria were written in
a list then random assignment to either the study or the control group was done.

= After assigning a patient to either the study or the control group, the patient was approached individually to initiate
contact and explain the aim of the study. If the patient refused to participate (n=7) or withdrew from the study at any point
of time (n=3) or was discharged (n=5) they were replaced. Data was collected over a period of 1 year.
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Regarding healthy controls:

= Sixty students who met the inclusion criteria were recruited from a list of all students (n=245) enrolled in the eighth
semester of the academic year (2017-2018).

= Students were approached in their clinical training of the psychiatric nursing and mental health department to ensure
their availability for the intervention.

= The healthy control group was matched to the patients' group on age, residence, education and marital status.
Field Work:
Pre-intervention Phase:

= Baseline - assessment of each recruited subject in both groups was done on the subject's cognitive functions namely;
RAVLT, TMT and CDT/CLOX.

Phase two of this study included the following:
Intervention Phase:

Subjects who were assigned to the study group for the patients and the students were interviewed individually to receive
the Cognitive Enhancement Therapy which seeks to improve the cognitive functions through the Attention Retraining
Intervention which is given 6 times a week for 5 weeks, where the session lasted for 20 minutes each. The training
includes the following five tasks:

= Grain Sorting Task — the subject was asked to sort a mixture of grains into different piles as fast as possible. As well
as, he was asked to compare and classify seeds into “small”, “smaller”, “smallest” categories. Gradually, as the efficiency
of the person increased, the quantity increased and time limit was adjusted accordingly.

= Letter Cancellation Task — The subject was asked to cancel two randomly chosen letters from a group of letters. As
the errors decreased, they were asked to cancel three letters. Complexity was increased by asking them to cancel a
particular letter if preceded by another letter. The time limit would be adjusted accordingly.

= Coloring Task — The subject was given a sheet of paper, which has drawings in it. The subject was asked to fill in
color with color pencils. The subject was instructed to maintain constant pressure of pencil on paper, make the strokes as
even as possible and restrict the coloring to their respective boundaries. Initially, simple drawings will be given, and when
the subject shows improvement on the task, the drawings become more complex.

= Digit Substitution Task— It consists of 100 small blank squares, each paired with a randomly assigned number from 1
to 9. Above these 20 rows is a printed key that pairs each number with a different nonsense symbol. Following a practice
trial on the first ten squares, the task is to fill in the blank spaces with the symbol that is paired to the number above the
blank space as quickly as possible for 120 seconds.

» Visual Scanning of Numbers — This task is composed of three subsets of numbers printed at random on a sheet of
paper. The first set has numbers from 1 to 20 printed on a 4 cm X 5 cm area. The second subset has numbers from 1 to 48
printed on a larger area of 12 cm X 15 cm. The third subset has 48 numbers, which are more closely spaced. In each
subset, the studied subject was asked to strike off numbers in a serial order.

Post- assessment phase:

A post-assessment was done immediately after the interventions for the study group on their cognitive functions. As for
the control group, the post-test was done 5 weeks later.

Ethical consideration:

An informed consent was obtained after explaining the aim of the study to all the studied subjects who accepted to
participate in the study. Studied subjects were informed that they are free to withdraw from the study at any point of time
and that their participation will not affect them in any way. The studied subjects' privacy and confidentiality were
maintained.
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Statistical analysis of the data:

Data was fed to the computer and analyzed using IBM SPSS software package version 20.0. Significance of the obtained
results was judged at 5%. Quantitative data was described using number, percent, mean and standard deviation. Bivariate
analysis was done using Student t-test for normally distributed quantitative variables, to compare between two groups. As
well as, Paired t-test was used to compare between two periods. Chi square and Mont Carlo was done to compare between
groups for nominal data.

3. RESULTS
Phase I:
I: Descriptive data of the studied subjects:

Table 1 displays the data related to distribution of the studied subjects (patients and students) according to their socio-
demographic characteristics. The table shows that the 56.7% of the studied patient were in the age group ranging between
20 to less than 25 years old, while 60% of the studied students were in the same age group with no statistically significant
difference (11"'= 0.0685, p=0.7934). Male patients constituted 66.7%, while male students were 13.3% of the students
with a statistically significant difference ({1 -=17.78, p=0.001). The table also shows that the largest percent of the studied
subjects (patients and students) had secondary school education (86.7% and 100% respectively) with no statistically
significant difference (/1"(Mont Carlo) = 3.537, p= 0.115). Regarding their marital status, the single subjects represent
80% in studied patients and 93.3% in studied students, with no statistically significant difference (/"= 5.585, p= 0.056).
It can also be noticed that there is an equal distribution between the patients and the students' groups, according to their
residence where 33.3% of them were living in rural areas and 66.7% of them were in urban areas, with no statistically
significant difference (_1"'= 0, p=1.000). Finally, the table shows that 70% of the studied patients and 66.7% of the studied
students were living with their families with a statistically significant difference (1" (Mont Carlo) = 7.398, p= 0.015)..

Table (1) Distribution of the studied subjects according to their socio-demographic characteristics

Patients Students
(n=30) (n=30) $? P
No. | % No. | %
Age
20-25 17 56.7 18 60
25-30 13 43.3 12 40 0.0685 0.7934
Gender
Male 20 66.7 4 13.3 - *
Female 10 333 26 g67 | 778 <0.001
Marital status
Single 24 80.0 28 93.3 Ve
M_arried 1 3.3 2 6.7 5.585 0_05;3
Divorced 5 16.7 0 0.0
Residence
Rural 10 33.3 10 33.3
Urban 20 66.7 20 66.7 00 1.000
Cohabitation
Alone 5 16.7 0 0.0 Ve
With family members 21 70.0 20 66.7 7.398 0 Oi’g*
With relatives & others 4 13.3 10 33.3
Level of education
Diplome 2 6.7 0 0.0
Secondary 26 86.7 30 100 3.537 0.115
Post secondary/University 2 6.7 0 0.0
¥ Chi square test MC: Monte Carlo

p: p value for comparing between the studied groups

*: Statistically significant at p < 0.05.
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11- Base line data of the studies subjects (patients and healthy controls) regarding the neurocognitive functions.

Table 2 elaborates on the mean scores and levels of the memory function among the studied subjects (patients and
students) pre- implementation of Attention- Retraining Intervention. It can be observed that, the mean scores of the first
five attempts which reflect the short-term memory are 2.80 + 1.86, 4.0 + 2.45, 5.07 £ 1.91, 5.13 + 2.03 and 6.07 + 2.36
respectively among the studied patients. While, in the studied students the mean scores are 7.07 £ 2.96, 9.77 + 1.83, 10.67
+1.79, 10.97 £ 1.67 and 10.83 + 2.36 respectively.

It can also be noticed that regarding the list B, the mean score of the studied patients was (1.77 £+ 1.83) and that of the
students was (7.57 + 2.28). As regard to the 6th attempt (A6), the mean score of the studied patients and students are 3.77
+ 2.50 and 10.20 + 2.16 respectively. It was also noted that the mean score of the 7th attempt (A7) was 2.93 £ 2.05 in the
studied patients and 6.13 + 3.03 in the studied students.

Coming to the recognition tasks, the mean score of the Hits was 11.03 £ 3.10 in the studied patients and 14.33 £ 0.99 in
the studied students. While, the mean score of the CR was 12.93 £ 2.78 in the studied patients and 14.73 + 0.58 in the
studied students.

Additionally, regarding the study groups the table shows that 76.7% of the studied patients had low memory performance,
while, 86.7% of the studied students had moderate memory performance, with a mean score of 9.0 + 3.92 and 16.96 +
4.09 respectively. Whereas, in the control groups the table shows that 56.7% of the studied patients had low memory
performance, while, 96.7% of the studied students had moderate memory performance, with a mean score of 11.13 + 4.61
and 17.67 £ 4.09 respectively.

Table (2): The mean scores and levels of the memory function among the studied subjects (patients and students) pre-
implementation of Attention- Retraining Intervention:

Study group Control group
RA_‘II Patient Student Studentd P Patient Student Student§ P
(n = 30) test test
No| %% | Meanz 5D |Np| 8y | Meanz 8D No | % | Mean= 5D [No| o4 Mean= 5D
Al 280186 707296 | 6.682" [<0.001* 280149 107T=176 6.682% |<0.001"
A2 40245 977=1.83 |10.325° [=0.0017 300=1.88 937=181 10.3257 |=<0.0017
A3 507191 1067179 | 11.723* | <0.001* 560244 110160 |11.723"[<0.001*
Ad 5132203 1097167 [12.153% |<0.001° 6.0=2.07 11.0=1.74 [ 1213537 |=<D.0017
A5 6.07 =236 1083236 | 7.811° |<0.001° 6.70=2.63 1040189 | 7.811° |=0.001"
List B 1.77=1.83 737228 | 10.847° [=0.001* 190+137 6.90=222 10.8477 |=<0.0017
Ag 377£2.50 1020216 | 10.672* | <0.001* 480=262 1033266 | 106727 |<0.0017
AT 2063205 613303 |10.791" [=0.001* 443243 727246 | 10.791° [=0.001°
Hit 11.03=310 1433=099 [ 53507 |=<0.0017 12172351 1483=038 [ 5.7627 [=0.0017
CR 1293278 14730358 | 3.473° | 0.002% 1377176 14730358 | 2.862° | 0.007°
Low
performance(23|75.7 1133 17 [36.7 000
(=12)
Moderate
performance| 5 |16.7| 90=392 |26(96.7| 16.96=4.00 (115637 | =0001" [ 10 |33.3 11153 =461 |20(9s.7| 17.67=40% | 11.368" [=0.0017
(12- 16)
High
performance| 2 | 6.7 3 (100 3 (100 1[33
(17-30)

Hits: The number of words from List “A” recognized.

CR: The number of words not on List “A” that was correctly identified as not being on the list.
t: Student t-test for comparing between Patient and Student in each group.

*: Statistically significant at p < 0.05.

Table 3 shows the mean scores and levels of the attention function among the studied subjects (patients and students) pre-
implementation of Attention- Retraining Intervention. Regarding the study groups, in TMTA, it can be noted that the
mean scores of the studied patients and students were 183.1 +68.74 and 38.50 +11.11 respectively before implementing
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the intervention. Whereas, the mean score of the studied patients and students along the TMTB were 291.5 +87.13 and
87.43 +£28.57 respectively. Regarding the control groups, in TMTA, it can be noted that the mean scores of the studied
patients and students were 127.1 +57.57 and 41.03 +13.21 respectively before implementing the intervention. Whereas,
the mean score of the studied patients and students along the TMTB were 244.1 +76.53 and 90.83 +37.05 respectively.

Table (3): The mean scores and levels of the attention function among the studied subjects (patients and students) pre-
implementation of Attention- Retraining Intervention:

Stody group Control group
T™MT
Patient Student Student P Patient Student Studend P
(a=30) t- test t- test
No %o Mean= 58D | No| % | Mean= 5D No | % | Mean=SD | No| % | Mean= 5D
TMBTA
High 7 g 3 7 1233 3
(23 -78 sec) ! T 1831 =68.74 30 130'338.53 =1L IYIL.3777| <0000 | © [T 71271 =57.57 30 100 41.03 21321 7.9847 [=0.001°
Low - - R P
29 | 96.7 0|00 23 [76.7 0|00
(=78 sec)
TATB
High - g 3
(75-273 sec) 14467 191.5 £87.13 30 13033.“.43- =18.5712.1877| =0.0017 18 (60.0 2441 =76.53 30 100 90.83 £37.05|9.8727 |=0.0017
Low - -
16 [ 53.3 0 (00 12 140.0 01040
(=273 sec)

t: Student t-test for comparing between Patient and Student in each group
*: Statistically significant at p < 0.05

Table 4 presents the mean scores and levels of the executive function among the studied subjects (patients and students)
pre- implementation of Attention- Retraining Intervention. Regarding the study groups, 96.7% of the studied patients and
73.3% of the studied students had poor executive function performance on CLOX1 with a mean of 4.30 + 2.68 and 9.17 +
2.13 respectively. Additionally, the majority of the studied groups in the patients (93.3%) and the students (80%) had poor
executive function performance on CLOX2 with a mean of 7.63 + 3.29 and 11.13 + 1.72 respectively. Regarding the
control groups, 96.7% of the patients and 76.7% of the studied students had poor executive function performance on
CLOX1 with a mean of 5.57 + 2.57 and 9.60 + 2.30 respectively. Additionally, all the patients in the control group
(100%) and 63.3% of the students in the control group had poor executive function performance on CLOX2 with a mean
of 9.33+£1.58 and 11.57+2.05 respectively.

Table (4): The mean scores and levels of the executive function among the studied subjects (patients and students) pre-
implementation of Attention- Retraining Intervention:

Study group Control group
(nC:;rID) Patient Student S:_“i:':' . Patient Student S:_I'I:]::t P
No| % |Meanz SD|No| % | Meanz SD No| % |Mean SD| No [ % [Meant 5D

CLOX 1

Poor (0-=10) |29 |967[430=268|22|733( 917=213 | 7.780° | =0.0017| 29|96.7|3.37=237| 23 [ 76.7[3.60=2.30| 6.409° |=0.001"
Good (11-15) [ 1| 33 8267 1133 7233

CLOX2

Poor (0-=12) 28 |933(763=329|24|800( 11132172 5.172° | =0.0017 | 30|{1000|9.33 = 1.38[ 19 (63.3(11.37=2.03| 4.728° |=0.001"
Good (13-15) | 2 | 6.7 6 | 200 000 11 | 367

t: Student t-test for comparing between Patient and Student in each group

*; Statistically significant at p < 0.05
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Phase I1:

I11- The effect of the Attention Retraining Intervention on the Neurocognitive Functions of patients with
schizophrenia:

Table 5 represents the comparison between the mean scores and levels of the memory function among the studied
patients, pre and post-implementation of Attention Retraining Intervention. The table shows that there is no difference
between the study and the control groups pre-implementation of the intervention in most of the trials (study versus control
pre-implementation t, test column). Contrary, in the study group in post implementation of the intervention, the patients'
mean scores in the RAVLT in all trials were higher than those of the pre-implementation with statistically significant
difference. The mean scores of the first five attempts which reflect the short-term memory are 2.80+1.86, 4.0+2.45,
5.07+£1.91, 5.13+2.03 and 6.07+2.36 respectively in the patients' study group. These means increased with statistically
significant difference to 5.0£1.49, 6.43+1.30, 7.37+1.50, 8.17+1.58 and 9.43+1.63, respectively.

Regarding the second list (list B), it can be noticed that the mean score of the studied patients pre-implementation of the
therapy was 1.77 + 1.83 and increased to 3.83 £ 1.37 with a statistically significant difference.

As regard to the 6th attempt, the mean score of the studied patients which was 3.77 £ 2.50 increased to 6.83 + 1.51 with a
statistically significant difference. It was also noted that the mean score of the 7th attempt, which was 2.93 £ 2.05
increased to 7.20 *+ 1.32 with a statistically significant difference.

Coming to the recognition tasks, the mean score of the Hits which was 11.03 £ 3.10 increased to 13.87 + 1.43 with a
statistically significant difference. Also, the mean score of the CR was 12.93 + 2.78 increased to 14.20 £ 1.03 with a
statistically significant difference.

Additionally, 76.7% of the studied patients had low memory performance before implementation with a total mean of 9.0
+ 3.92, while, post implementation 50% of the studied patients showed moderate performance and 50% showed high
performance with a total mean of 16.63 + 2.46 with a statistically significant difference (t=10.418, p<.001).

Finally, regarding the control group, the table shows that 56.7% of the studied patients had low memory performance
before implementation with a total mean of 11.13 + 4.61, and the percentage remained nearly the same post
implementation where 50% of the studied patients continued to show low performance with a total mean of 12.07 + 4.24.
The table also shows that there is no statistically significant difference between the study and the control groups pre-
implementation of the intervention (t= 1.92, p=0.57). Whereas, there is a statistically significant difference between the
study and the control group post implementation of the intervention (t=5.037, p<.001). These results reflect that the
intervention was successful in improving memory performance for the studied patients with schizophrenia.

Table (5): Comparison between the mean scores and levels of the memory function among the studied patients’ post-
implementation of Attention Retraining Intervention:

Study group Study Study
N Control group vErTLs vErsus
RAVLT control control
=3y |  Fre Post- Paired | © | . Pre Past- Paired | |imolem P[Pt | F
implementation implementation | t-test implementation implementation |t test Jn:g]::&i ]:;ﬂx
o] %o [Mean= 5D|Na] 6|2 o | %o [Mean= 5D | Na | 0 | Mean= 5D test o totest
Al 2801284 3 <0001 2 B0=l 42 313x138] 20463 | 0048 [] 7 |=0001
Al 40243 2 [ =0001° 0420 177 g [=0.001
A3 307=191 2 | <0001 0544 242 397 |=0.001
Ad 513203 <0017 0269 1638 <001
A5 607236 <0001 0107 282 9 |=0001
B 177=183 <0017 0017 BE4 3 [=0001
Al 3.77£250 <0001 0054 1.737 00417
AT 1083203 3 [ =00017 <00017| 2384 4 [=0.001
Hit { <0001 0002 BBY 0038
CR 0.008° 0614 13537 0378
Lew
23|76 a | aa 17 |36 15 | 300
{<12)
Alederate
5167 90230215 |son| 16e3=245| 10418 | <0001°| 10 |sas{10132481| 11 (387 12072424) 2065 | 0048t | 1oz | 057 | 5037 |<0001
(12-16)
High
performance| 7 [ 57 15 |200 3 | 108 4 |133
{1730}
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Hits: The number of words from List “A” recognized.

CR: The number of words not on List “A” that was correctly identified as not being on the list.

ty: Paired t-test for comparing between Pre- implementation and Post- implementation in each group
t,: Student t-test for comparing between Study group and Control group in each period

*: Statistically significant at p < 0.05

Table 6 represents the comparison between the performance of the studied patients on the attention function as measured
by the TMTA, pre and post- implementation of Attention Retraining Intervention. The table shows that in the study group
in post implementation of the intervention, there is a statistically significant increase (t= 10.353, p<0.001) in the percent
of patients who had higher performance from 3.3% (with a mean of 183.13£68.74) to 33.3% (with a mean of
102.83+35.53), where as in the control group, there is no statistically significant difference in the studied patients means
on TMTA pre and post implementation of the intervention (t=.880, p>.05). Although there is a statistically significant
difference between the study and the control groups pre-implementation of the intervention (t=3.421, p=.001), there is no
statistically significant difference between the study and the control group on post implementation of the therapy
(t=1.834, p>.05) This indicates that the observed improvement in TMTA may be due to chance and cannot be proven
statistically.

Regarding TMTB, there is a statistically significant difference between the means of the studied patients in pre and post
implementation (t= 11.753, p<0.001) where the percentage of patients who had higher performance increased from 46.7%
(with a mean of 291.47+ 87.13) to 100% (with a mean of 169.63+54.10). Comparing the mean percent changes between
both groups on TMTB, the t-test showed that the study group had more improvement after participation in the attention
retraining intervention than the control group (t=4.010, p<0.001).

Table (6): Comparison between the performance of the studied patients on the attention function as measured by the TMTA,
pre and post- implementation of Attention Retraining Intervention:

Study group Control group

- Study versus
[Trail Study versms "

L . . \ control post-
Maling Fre- Fost. imp]emmtnﬁunP“rm P Pre- Fost- Paired ¢ |controlpre| p jmp]gmm]ﬁﬁm F
[Test implementation [ti- tesy implementation | implementation |b- test limplementat t-test t- test
o =30) iom t-test

post
Mo B0 | Meant 5D [No &0 | Meant 5D Mo b | Meant 5D |No 80 | Meant 5D
TMTA
[HiE(13] ) |5 o 1B313208 )| 22 510 p3ess sl0 35300000 7 [25 127 15257 5] s e 125 57257 24 omso |o32s| 3421 | ool 1834 |ooms
78 sec)
Low{ |, N - P
73 sec) 2224 [20] 66 23|74 2275 3
TMTE
i=hi 7= 01 £47+=R7.19
f.’.;lic} 1446170 458 - Bap 100 4160 63254 1011 7530 001118 |60 44 07276 5{ 1963 3720274 7 2015 Jo0o7e| 2344 | 0020 4010 |00l
[Low (= 53 ] Y s |an =5 1
273 ey |63 ol 0o 12[40.0 114
t;: Paired t-test for comparing between Pre- implementation and Post- implementation in each group
t,: Student t-test for comparing between Study group and Control group in each period
*: Statistically significant at p < 0.05
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Table 7 represents the comparison between the performance of the studied patients on the executive function as measured
by the CLOX, pre and post- implementation of Attention Retraining Intervention. The table shows that regarding CLOX1,
in the study group in post implementation of the intervention, there is a statistically significant increase (t= 14.054,
p<0.001) in the mean of CLOX1 where the percentage of patients who had higher performance increased from 3.3% pre-
implementation (with a mean of 4.30+2.68) to 13.3% post-implementation (with a mean of 8.0 + 2.20), while in the
control group, there is a slight increase in the mean from 5.57+£2.57 pre-implementation to 6.17+2.39 post-implementation
with statistically significant difference (t=2.757, p=.010). However, there is no statistically significant difference between
the study and the control group pre-implementation of the intervention (t=1.869, p=.067) and there is statistically
significant difference between the study and the control group post-implementation of the intervention (t=3.090, p=.003).

Regarding CLOX2, on pre-implementation there was a statistically significant difference between the mean of the two
groups (t=2.553, p=.014) where the mean of the study group (7.63 + 3.29) was significantly lower than that of the control
group (9.33+1.58). Yet in post-implementation, there is a statistically significant increase (t= 10.212, p<0.001) in the
mean of the study group from 7.63 + 3.29 pre-implementation to 11.90 + 1.54 and the percentage of patients who had
good performance increased from 6.7% to 33.3%. Where as in the control group, there is a statistically significant
difference between means pre and post-implementation of Attention Retraining Intervention (t=3.597, p=.001).
Comparing the study and the control group on CLOX2 post-implementation of the intervention, the t-test showed that the
mean of the study group is higher that of the control group with statistically significant difference (t=5.170, p<0.001).

Table (7): Comparison between the performance of the studied patients on the attention function as measured by the CLOX,
pre and post- implementation of Attention Retraining Intervention:

Clod- Study zroup Control group
Drawing|
- Study versus
Test Pre- Post- Pre i eati Fost. i wati Stody versus {{I]l.t-[ﬂ] post-
(CDT) | jmplementation | implementation [Paired| e implementation | Fost- implementation |, ., _controlpre- | Bk o entation P
{n=30) ti-test P ti-test P |implementstion ttest
t-test
Nl 46 | MR ol g4 (Mennt SD No | 4o | MEEE | No | s0 |MesntSD
ICLOX 1
[Foor 2912467 246|847 29 | 247 19 |247
1-<10)
£ 30+2 68 B0=220 14054 <D001” 557257 6.17£239 |2.757 [ 00107 1869 0067 3090 00037
ICaod 1|33 4133 1 33 1
(11-15)
[CLOX 2
Faar 221235 3 20166.7) 30 (1000 30 (100L
o - <12)
763 =329 1190+1 54/10217 <00017 |2 33=1 58 987£]1 33 |3327 |0001* 2333 a014" 5170 <0017
IGaod
3 _1m|2 |9 10 o | oo o |00

t;: Paired t-test for comparing between Pre- implementation and Post- implementation in each group
t,: Student t-test for comparing between Study group and Control group in each period
*. Statistically significant at p < 0.05

IVV- The neurocognitive functions post-implementation of the Attention Retraining Intervention on patients and
students.

Table 8 reveals the mean scores and levels of the memory function among the studied patients and students, post-
implementation of Attention Retraining Intervention. It can be noticed that there is a statistically significant difference
between the patients and the students of the study groups in seven trials. However, regarding the Hits and the CR there is
no statistically significant difference between the two study groups (patient versus students) post implementation
(t=0.624, p>0.05 and t=1.978, p>0.05, respectively).

Regarding the difference between the two study groups in the total score of the 5™ and 7™ attempts, the mean score of the
studied students' group (24.43 + 3.72) than that of the patients' group (16.63 + 2.46) with a statistically significant
difference (t=9.583, p<0.001). Additionally, the table shows that there is a statistically significant difference in the
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memory performance between the two study groups in post-implementation, where 100% of the studied students have
high memory performance versus only 50% of the studied patients.

Table 9 illustrates the mean scores and levels of the attention function among the studied patients and students, post-

implementation of Attention Retraining Intervention.

Regarding the TMTA, the mean scores of the studied students'

group (30.50+9.49) was lower than that of the patients (102.8+35.53), reflecting higher performance, with a statistically
significant difference (t=10.774, p<0.001). As for TMTB, the mean scores of the studied students' group (58.57+18.34)
was lower than that of the patients (169.6+54.10) with a statistically significant difference (t=10.649, p<0.001) reflecting
better performance.

Table (8): The mean scores and levels of the memory function among the studied patients and students, post-implementation of
Attention Retraining Intervention:

::S}ﬂ'g Study group Control group
Student Student ¢ P
Patient Student test e Patient Student test
No| % | Mean=SD [ Ngo | %4 Mean= 5D} No| % | Mean=S5D |Ng| % Mean= SD
Al 50=149 233 =181 (10.147 | =0.001 3.13=138 12,9357 | =0.001
A2 AT =TI0 TTAT=TET [TET75| <0.001 J0T=T#84 T3 704 | <0001
A3 73715 1233 £1.59 (122057 <0.001 13,1127 <0.001
A4 B17x1.38 1233 =1.63 (100747 =0.001 10,8307 <0.001
AS 943 £1.63 1280 =1.56 | B.138 | =0.001 83827 | =0.001
B 3832137 §47=234 [ 92330 | =0.001 11.9277] <0.001
AB FEIEZTET TTO7T =277 (T0A70 | =0.001 TTT55 | <0001
A7 720£1.32 11.63 =258 [ B.A75 | =0.001 114127 | «0.001
Hits 1387 £143 1407 £1.01 | 0.624 0.535 1467 £0.55 [ 4.696 | =0.001
CR 1420£1.03 1463 061 | 1.978 0.054 1450 £0.68 | 1.952 0.056
Towr
performance| O | 0.0 0|00 15 |50.0 0| 00
(=12)
Moderate R ) ) )
performance| 15|50.0{16.63 =246 o (00 | 24432372 | 9583 =0.001 11 (3671207 =424 |29 |9 7 | 16.30 =292 [10.6497 | =0.001
(12- 16)
High
performance| 15 |30.0 30 | 100 4 1133 1]33
(17-20)

**Hijts: The number of words from List “A” recognized.

**Correct Rejections (CR): The number of words not on List “A” that was correctly identified as not being on the list.

t: Student t-test for comparing between Patient and Student in each group

*: Statistically significant at p < 0.05.

Table (9): The mean scores and levels of the attention function among the studied patients and students, post-implementation of
Attention Retraining Intervention:

Sindy group Coniroel group
TMT
Patient Stndent t- test Student Patient Student - test Stadent t-
(n=30) t-test test
No L Mean= 5D} No %% | Mean= 5D} Mo %5 Mean= 5D | No %5 Mean= 5D}
TMTA
High ] e o
23 78see)| 0 [P |rozs23559 30 [P50 50204910774 <000r7| ¥ | 287 125625784 30 | 199037002112 8149 | <0001
Low - = . _—
(=78 mey | 20 | 667 0 |00 22 |73 0|00
TMTB
High i . -
(75273 se)| ~° [ l1s96=5419 0 'Mss s721mq106a0] 0001 1P |5 har2a7499 27 | 78T 13m0 262008 92087 | <0001
Low 157 e
(s17asen| O |00 I 11 |26 1|33
t: Student t-test for comparing between Patient and Student in each group
*. Statistically significant at p < 0.05.
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Table (10) presents the mean scores and levels of the executive function among the studied patients and students, post-
implementation of Attention Retraining Intervention. It can be noticed that in CLOX1 50% of the studied students had
good performance with a mean of 10.50 + 2.15, versus only 13.3% of the studied patients with a mean of 8.0 £ 2.20, with
a statistically significant difference (t=4.459, p=0.001). In accordance to CLOX2, 43.3% of the studied students had good
performance with a mean of 12.33 £ 1.63, versus 33.3% of the studied patients with a mean of 11.90 + 1.56, with no
statistically significant difference (t=1.053, p>0.05).

Table (10): The mean scores and levels of the executive function among the studied patients and students, post-implementation
of Attention Retraining Intervention:

Study group Control group
P ™ Fatient Student vt | Fafient Student ttet | P
Ko b Meant 5D Ko | % Meant 5D No | % | Meanz5D | No [ % Meant 5D
CLOX 1
Poor (0-=10) 26 | 867 B0 =220 15 | 500 10350=213 | 44597 | =0001" | 29 | 967 | 417=232 | 21 | 700 947=112 59817 | =00017
Good (11 - 13) 4 133 15 | 500 1 EE] e 3040
CLOX 2
Poor (0 - =11} 20| 667 1190156 | 17 | 567 1233143 14353 02197 30| 1000 297=133 | 24 |BOO| 1077=1382 1522 0062
Good (13- 15) 10| 333 13 | 433 4 |00 § |200

t: Student t-test for comparing between Patient and Student in each group
*: Statistically significant at p < 0.05.
4. DISCUSSION

People require multi-dimensional mental skills to function properly in every social interaction “®. These mental skills
include neurocognitive functions which are interrelated in a hierarchical manner where attention is at the bottom of the
ladder, memory in the middle and executive functioning at the top “® ). Consequently, manipulation of attention function
may lead to enhancement of the mental processes of normal individuals as well as in people with neurocognitive
impairments such as those with schizophrenia.

Accordingly, the present study had two phases to meet the desired aims which are to provide baseline data in healthy
controls as well as patients with schizophrenia, then to explore the effect of Attention Retraining Intervention on each
group. Therefore, patients and students were matched regarding four variables namely, age, marital status, residence and
level of education to control extraneous variables as much as possible.

As expected, the baseline data of the patients and the students revealed that patients with schizophrenia were more
impaired than healthy controls in all the three neurocognitive functions. This finding goes in line with the available
literature viewing neurocognitive impairment as a cornerstone feature of the disorder. They often precede the prodromal
symptoms and are therefore useful in predicting the onset and relapse of schizophrenia . A substantial body of research,
on national as well as international levels, has shown that cognitive impairments are the main complaints of patients with
schizophrenia 8 4,

Regarding the studied patients with schizophrenia, the present study demonstrated significant impairments in
neurocognitive functions namely; memory, attention and executive functions deficits. This finding is in line with the
studies reporting that chronic schizophrenic patients have a diffuse and general cognitive impairment "%, In relation to
memory function, the results showed that the studied patients had short and long-term memory deficits. They often seem
unable to maintain some form of volitional control over the maintenance and manipulation of even basic information ©%.
These could be attributed to several factors namely; disturbance of the temporal ordering of information, deficits in
encoding, retrieval and storage of information. Moreover, severe distractibility known to characterize schizophrenic
behavior may interfere with normal recalling ® 2V, In addition, deficiencies of arousal, motivation, and higher executive
function may be the primary source of memory impairment Y. Another factor for memory impairment may be the
deficits of attention which may underlie the poor memory performance of patients with schizophrenia ©®. Further,
functional MRI studies reported deficits in short-term memory in patients with schizophrenia “?. Moreover, Hutton
(2000) and Krieger (2005) found a diversity of memory impairments in patients with schizophrenia > . Patients with
frontal lesions as patients with schizophrenia are impaired in their ability to recall cued information ®* '®. Another
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possible explanation is that during encoding, it seems that the patients are unable to relate the similarities together in order
to facilitate encoding and retrieval ©. On the contrary, Danion et al., (1999) found that memory function is preserved in
schizophrenia due to certain conditions under which information is learned and the way retrieval is tested ¥, or the
ability of a “memory” task to activate the part of the brain responsible for memory, depends greatly on the structure
provided to the subjects during memory testing ©°.

Interestingly in the present study, the short-term memory of the studied patients gradually improved after several
presentations of the same items. This goes with the literature reporting that patients with schizophrenia can benefit from
administration of blocked versus unblocked lists of words ™ ***%)_ 1t may be also noticed from the present study finding
that the long-term memory of the studied patients was more impaired than their short-term memory. Long-term memory
is a complex function that include several stages which are encoding of the information, its storage over time, and
retrieval of stored information. Each of these stages may be affected by the illness “?. Further, there is literature reporting
that impairment on long term memory may be due to deficit in the processing speed, which is common in patients with
schizophrenia. Accordingly, Baddeley (1998) reported that memory is stored and rehearsed in an articulatory loop. The
more often the items are rehearsed, the stronger the mnemonic trace ®®. Therefore, a slowing of processing speed in
schizophrenia could be deleterious to long term memory because information to be recalled would be rehearsed and
refreshed less often in the articulatory loop. Consequently, patients fail to notice similarities among the items, and this
interferes with recalling it after time “® %9,

In the present study, patients generated new words not included in the original list during retrieval. These words are
referred to as extra-list errors on the RAVLT. Extra-list error reflects the patient's filling a memory gap by invented new
words. Thus, the patients tend to show deficits in relation to memory retrieval " *®. The studied patients showed good
performance on the recognition task where the researchers gave the patients a new list of words to identify previously
mentioned words. This could be explained by finding that patients with schizophrenia have the potential to depend on
familiar information rather than on recalling of a memory @ . Similarly, Danion et al., (1999) demonstrated that
patients with schizophrenia exhibited intact familiarity-based recognition ©*.

The present study showed that most of the studied patients with schizophrenia had attention function impairment. This
may be due to finding that the studied patients were in a young age ranging between twenty to thirty years old and are
expected to be in an early stage of their illness. People with schizophrenia have poor ability to maintain their attention
even prior to the first psychotic episode “®. Consequently, deficit in attention is considered as the main
neuropsychological deficit in schizophrenia . It was also reported that patients with schizophrenia perform poorly in
episodes of active psychosis as well as during episodes of remission on tasks that require vigilance, quick responses, or
sustained attention ©”. In the same line, Caspi et al (2003) reported that impaired attention is considered a primary
cognitive deficit in schizophrenia ©%. In addition, Tuulio-Henriksson (2005) stated that the patients with schizophrenia
usually perform poorly on tests of attention such as the Wisconsin card Sorting Test and the Trail Making Test ©°.

The impairment in executive function of the studied patients in the present study could be attributed to a difficulty in
formulating plans, initiating them, and flexibly changing a strategy once it is no longer effective. This may occur due to
pre-existing pathophysiological processes in the prefrontal cortex that underlie executive impairment ®®. In this respect,
studies of Computed tomography in schizophrenia showed an association between cortical atrophy, increased ventricular
volumes, and impaired connectivity between brain regions, general slowing of information processing and poor executive
function ®¥. So, if a concept is understood, patients with schizophrenia have trouble adapting to changes in the
environment that require different behavioral responses ©%.

Regarding the baseline data of neurocognitive functions of the studied healthy Egyptians, the results of this study revealed
that the performance of the largest percent of them was high on attention, moderate on memory and low on executive
function. Although, the performance of the students on attention was high, they failed to have high performance on the
other two neurocognitive functions. Sweller et al., (1998) discussed the cognitive load theory ® which assumed that their
studied subjects had limited working memory as learners may be bombarded by information resulting in cognitive

overload. This cognitive overload impairs schema acquisition, later resulting in a lower performance on working memory
(63, 64)

Page | 473
Novelty Journals



http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TC2-42MN79H-12&_user=7302557&_coverDate=03%2F01%2F2001&_alid=916635629&_rdoc=10&_fmt=full&_orig=search&_cdi=5158&_sort=r&_docanchor=&view=c&_ct=18101&_acct=C000054360&_version=1&_urlVersion=0&_userid=7302557&md5=ba82c084f846033e0893bc3dc382e502#ref7
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T8T-4001YSR-5&_user=6480368&_origUdi=B6WYS-4B0NN8H-1&_fmt=high&_coverDate=03%2F01%2F2000&_rdoc=1&_orig=article&_acct=C000054360&_version=1&_urlVersion=0&_userid=6480368&md5=9c3baab73d14b2bfc780fd0e7bd33dff#bib2#bib2

Oz"‘; ISSN 2394-7330

International Journal of Novel Research in Healthcare and Nursing
Vol. 6, Issue 2, pp: (459-480), Month: May - August 2019, Available at: www.noveltyjournals.com

Furthermore, the moderate memory performance observed in normal healthy controls in this study may be explained in
the light of the Gestalt learning first principle. This principle denotes that the mental ability to recall is strictly tied to the
perception of the object. People tend to involve every perceived object in a memory pattern that standout against a simpler
background which facilitate its recall. So, in this study, the studied students could moderately link each perceived word in
the list of the RAVLT to a wholistic image or memory, that facilitates its recall .

The present study revealed that the performance of the studied students on short-term memory was higher than that of the
long-term memory. This may be explained by finding that the performance of the students on attention was high. It also
may be possible to postulate this to Gestalt second learning principle which denotes that all materials which are formed in
a more complete, detailed fashion will override any less developed memory traces. This principle implies that a
fundamental element of learning is attention ®. Accordingly, the studied students who had high performance on their
attention function were able to concentrate more on the new given materials of the RVALT which override the old given
material of the previous RVALT attempts. Jugovac (2012) argued that memory impairments in undergraduate students
may be attributed to attentional failures because students failed to register for later recall of the items presented. Thus,
Jugovac (2012) is suggesting that there is a link between attention and short-term memory in order to integrate material
into memory, as one of the basic requirements is the ability to concentrate ©°.

Regarding the studied students' executive function, the results showed that they have low performance. A possible
explanation may be that Executive function skills include working memory and attentional control ®%%. Working
memory is the capacity to hold information in mind for a delayed time ®72, whereas attentional control is the ability to
focus on tasks and resist irrelevant information in order to successfully complete the task 7. Accordingly, it appears
that the studied students' moderate performance of memory may be a factor contributing to their impairment of executive
function. Another possible explanation for the low performance of the students in executive function may be the diverse
educational tasks and life responsibilities. These can be overwhelming and may negatively affect their cognitive functions
and planning strategies 7. Additionally, anxiety level of the students was reported to impair the students' ability to think
and concentrate . Although anxiety can be adaptive, it can also be debilitating by interfering with daily life and goal-
directed behavior. A population-based study reported impairments in executive function and episodic memory in anxiety
disorders ®).

Phase 2
The impact of attention retraining Interventions on patients:

The current study was grounded on the hypothesis that Attention Retraining interventions have positive effect on
cognitive functions; memory, attention and executive function among hospitalized patients with schizophrenia. The
therapy usually includes exercises that require several mental skills which has the potential to improve patients' cognition
and consequently their everyday activities “°.

This study demonstrated that subjects in the intervention group had significant improvement in their cognitive functions;
memory, attention and executive functions in the post-test than those in the patients' control group. The success of the
intervention demonstrates that the applied tasks allow for very precise alteration of the level of task difficulty based on an
individual’s performance. As performance improves, the difficulty of the task is increased, keeping expectations for
success constant and at a high level. These results go with Wykes et al., (2001) and Taub et al., (2002) who noted that
attention training would enhance performance on attentional tests and other cognitive functions “"’®. In the same line, an
earlier study examined the effects of attention training on inpatients with schizophrenia. The results showed significantly
greater improvement in the cognitive training group compared with the control group . On the other hand, subjects in
outpatients with schizophrenia did not improve because they were poorly matched, which obscured the improvement
made by the treatment ©°.

Finally, it is worth mentioning that the Attention Retraining Intervention was successful in improving the Hits (Table 8)
in post-test of the study groups, both the patients and students. This improvement was not observed on the control groups.
Interestingly, the patients' performance level on the post-test reached that of the students reflecting excellence of the used
intervention in improving recognition task of people with schizophrenia. This improvement may be because the patients
are initially less impaired on the recognition task than the other neurocognitive functions, so when attention training is
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applied, this function improved up to the normal control level. Similarly, Harvey et al., 2002 found that the recognition
task in schizophrenia was intact . It may also be possible that this improvement is subject to bias during application of
the intervention. The researchers may have unconsciously put more effort to the therapy applied to the patients than that
applied to students. This bias may be out of care and empathy to the patients and desire to help them. In this respect,
Pannucci and Wilkins 2010 identify this type of bias and pointed out that when these biases are suspected they should be
dealt with to provide evidence-based research 2. Similarly, the CR improved in the post-test for both groups (patients
and students), however, this observation was also observed in the control groups. This may imply that CR is a mental
function that is initially less impaired in people with schizophrenia or that the observed improvement was related to other
extraneous factors.

The impact of attention retraining Interventions on students:

The studied students were submitted to a condensed Attention Retraining Intervention to improve their attention function
and consequently their memory and executive function. The results showed that the intervention was successful in
improving all the neurocognitive functions including the executive function in which they had low performance in the
baseline data. The general improvement in the students' cognitive functions reflects their readiness for improvement
despite all the stressors and the responsibilities placed on them as college students. Additionally, it reflects the excellence
and fitness of the applied intervention for the studied students. Contrary, Osborne et al. (2008) reported that there was no
effect of CBT on performance quality of students 2.

5. CONCLUSION

Based on the results of the present study, it may be concluded that the studied students have good attention, moderate
memory function and poor executive function. While, patients with schizophrenia have neurocognitive impairments in all
domains; memory, attention and executive functions. Furthermore, the Attention Retraining Intervention can bring a
significant improvement in cognitive functions among hospitalized patients with schizophrenia and healthy people.

6. RECOMMENDATIONS
The followings are the main recommendations yielded by this study:

o Assessment of the neurocognitive functions needs to be incorporated into routine clinical assessment of the patients
with schizophrenia, in order to consider appropriate psychiatric nursing care and interventions.

e Psychiatric nurses need to be trained to take an active role in delivering cognitive enhancement interventions
effectively in the in-patient and out-patient settings in order to promote patients' daily functioning.

o For successful skill acquisition, the instructor must repeat the instructions several times to the patients or the students,
give only one piece of information at a time that is clear and direct to facilitate encoding and recalling materials.

o Neurocognition need to be included in nursing curriculum of Psychiatric Nursing and Mental Health since these areas
appear to be promising in the care and management of patients with schizophrenia.

e There is a need to shift from the traditional learning and teaching strategies towards a more innovative approach that
grasps the students' attention and induce a long-term memory schema which can be easily recalled and retrieved by the
students.

o Assessment of the neurocognitive functions of the students may be done on admission to faculty and in the beginning
of each academic year. This will help Faculty to identify students with low performance and to apply an early appropriate
cognitive enhancement intervention accordingly.

Recommendations for further research
o Further studies may explore the effect of attention retraining intervention on students' academic performance.

e Further studies may explore the effect of attention retraining intervention on patients' social and occupational
functioning and on their social cognition.

o Further studies may be needed to elucidate the effectiveness of the attention retraining intervention over long-term
follow-up periods.
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Limitation of the study

o A larger sample size may be beneficial in providing a better view of the neurocognitive functions of patients with
schizophrenia and healthy controls.

¢ In this study, healthy people were defined by self-reporting of the studied students, in future studies, it is beneficial to
use a measurement tool that excludes pathology or mental illness.

REFERENCES
[1] Neisser U. Cognitive psychology. New York, Appleton-Century-Crofts, 1967; 40-5.

[2] Mejia S, Pineda D, Alvarez L, Ardila A. “Individual differences in memory and executive function abilities during
normal aging.” International Journal of Neuroscience 1998; 95(3-4): 271-84.

[3] McGivern R, Huston J, Byrd D, King T, Siegle G, Reilly J. Sex differences in visual recognition memory: support
for a sex-related difference in attention in adults and children. Brain and Cognition 1997; 34(3):323 -36.

[4] Seth G. A study of stress in medical students at Seth G.S. Medical College Mumbai. Journal of Postgraduate
Medicine 1998; 44(1):1-6.

[5] Abdulghani H, Alkanhal A, Mahmoud E, Ponnamperuma G, Alfaris E. Stress and Its Effects on Medical Students: A
Cross-sectional Study at a College of Medicine in Saudi Arabia. Journal of Health Population and Nutrition 2011;
29(5): 516-22.

[6] Eysenck M, Derakshan N, Santos R, Calvo M. Anxiety and cognitive performance: Attentional control theory.
Emotion 2007; 7(2): 336-53.

[7] Behan M, Wilson M. State anxiety and visual attention. The role of the quiet eye period in aiming to a far target.
Journal of Sport Sciences 2008; 26(2): 207-15.

[8] Pradhan G, Mendinca N, Kar M. Evaluation of examination stress and its effect on cognitive function among first
year medical students. Journal of Clinical and Diagnostic Research 2014; 8(8):5-7.

[9] Uddin A. Effect of Sleep on Vigilance, Short-Term Memory and Learning in College Students. Walden
Dissertations and Doctoral Studies 2015.

[10] Gurk S, Mueser K, Feldman K, Wolfe R, Pascaris A. Cognitive training for supported employment: 2-3 year
outcomes of a randomized controlled trial. American Journal of Psychiatry 2007; 164 (3):437-41.

[11] Kraepelin E: Dementia praecox and panaphrenia. American Journal of psychiatry 1919; 44 (2):121-5.

[12] Stip E and Rialle V. Environmental cognitive remediation in schizophrenia: ethical implications of "Smart Home"
technology. Canadian Journal of Psychiatry 2005; 50:291-7.

[13] Shrivastava A, Johnston M. Cognitive neurosciences: a new paradigm in management and outcome of
schizophrenia. Schizophrenia Bulletin 2010; 52(2): 100-5.

[14] Roder V, Medalia A. Neurocognition and social cognition in schizophrenia patients. Basic Concepts and Treatment.
Key Issues Mental Health 2010; 177: 23-36.

[15] Matza L, Buchanan R, Purdon S, Brewster-Jordan J, Zhao Y , Revicki D. Measuring changes in functional status
among patients with schizophrenia: The link with cognitive impairment. Schizophrenia Bulletin 2010; 32 (4): 666—
78.

[16] Nakagami E, Hoe M, Brekke S. The prospective relationships among intrinsic motivation, neurocognition, and
psychosocial functioning in schizophrenia. Schizophrenia Bulletin 2010; 36(5): 935-48.

[17] Czyzewski A. Everyday activities impaired in community-dwelling schizophrenia patients. European Psychiatry
2011, 140:25-9.

Page | 476
Novelty Journals




Oz"‘; ISSN 2394-7330

International Journal of Novel Research in Healthcare and Nursing
Vol. 6, Issue 2, pp: (459-480), Month: May - August 2019, Available at: www.noveltyjournals.com

[18] Midin M, Razali R, ZamZam R, Fernandez A, Hum L, Shah S, Radzi R, Zakaria H, Sinniah A. Clinical and
cognitive correlates of employment among patients with schizophrenia: a cross-sectional study in Malaysia.
International Journal of Mental Health Systems 2011; 5 (14):2-7.

[19] Lepage M, Bodnar M, Bowie CR. Neurocognition: clinical and functional outcomes in schizophrenia. The Canadian
Journal of Psychiatry 2014; 59(1):5-12.

[20] Tsang P, Venables T. "Smart' homes and tele-care for independent living. Journal of Tele-medical Tele-care 2010;
6:1-14.

[21] Finnish A, Godbout L, Limoges F, Allard 1. Neuropsychological and activity of daily living script performance in
patients with positive or negative schizophrenia. Comprehensive Psychiatry 2010; 48:293-302.

[22] Shaun M E. Cognitive Remediation: A New Generation of Psychosocial Interventions for People with
Schizophrenia. Journal of Social work 2012; 57(3): 235-46.

[23] Hogarty GE, Flesher S, Ulrich R, Carter M, Greenwald D, Pogue-Geile M, Kechavan M, Cooley S, DiBarry AL,
Garrett A, Parepally H, Zoretich R. Cognitive enhancement therapy for schizophrenia: effects of a 2-year
randomized trial on cognition and behavior. Archieves of General Psychiatry 2004; 61(9):866-76.

[24] Shaun M E , Gerard E H, Susan J. Cooley MN, DiBarry A L, Susan S. Hogarty M S, Deborah P G, Debra M M,
Matcheri S, Keshavan M D. Cognitive Enhancement Therapy for Early Course Schizophrenia: Effects of a Two-
Year Randomized Controlled Trial. Psychiatric Services Journal 2009; 60(11): 1468-76.

[25] Sharron E. Dawes V, Barton W. Cognitive Profiles in Persons with Chronic Schizophrenia. Journal of Clinical and
Experimental Neuropsychology 2011; 33(8): 929-36.

[26] Farahat S A, Kishk NA. Cognitive functions changes among Egyptian sewage network workers. Egyptian Journal of
Occupational Medicine 2009; 33 (2) : 253-70

[27] Farghaly WM, Ahmed MA, El-Tallawy HN, Elmestikawy TA, Badry R, Farghaly MS, Omar MS, Hussein ASR,
Salamah M, Mohammed AT. Construction of an Arabic computerized battery for cognitive rehabilitation of children
with specific learning disabilities. Neuropsychiatric Disease and Treatment 2018; 14:2123-31.

[28] Nagy N, Sabry W, Khalifa D, Hashem R, Zahran N, Khalil A H. Relapse rate and outcome correlates in Egyptian
patients with bipolar disorder treated with behavioural family psychoeducation. Middle East Current Psychiatry
2015; 22(3):121-31

[29] Zanello A, Perrig L, Huguelet P. Cognitive functions related to interpersonal problem-solving skills in schizophrenic
patients compared with healthy subjects. Psychiatry Research 2006; 142: 67-78.

[30] Varma G S, Ozdel O, Karadag F, Tiimkaya S, Kalayci D, Kaya S. The comparison of Cognitive Functions in
Schizophrenia and Schizoaffective Disorder. Diisiinen Adam: The Journal of Psychiatry and Neurological Sciences
2011;24:175-81

[31] Deckler E, Hodgins GE, Pinkham AE, Penn DL, Harvey PD. Social Cognition and Neurocognition in Schizophrenia
and Healthy Controls: Intercorrelations of Performance and Effects of Manipulations Aimed at Increasing Task
Difficulty. Frontiers in Psychiatry2018; 9:356.

[32] Nehra R, Grover S, Sharma A, kate N. Neurocognitive functioning in schizophrenia, their unaffected siblings and
healthy controls: A comparison. Indian Journal of Psychological Medicine 2016; 38:50-5.

[33] Tripathi A, Kar S K, Shukla R. Cognitive Deficits in Schizophrenia: Understanding the Biological Correlates and
Remediation Strategies. Clinical Psychopharmacology Neuroscience 2018; 16(1): 7-17.

[34] Vytal K, Cornwell B, Arkin N, Grillon C. Describing the interplay between anxiety and cognition: From impaired
performance under low cognitive load to reduced anxiety under high load. Psychophysiology 2012; 49(6): 842-52.

[35] Bora E, Yiicel M and Pantelis C. Cognitive impairment in schizophrenia and affective psychoses: implications for
DSM-V criteria and beyond. Schizophrenia Bulletin 2010; 36:36-42.
Page | 477
Novelty Journals




Oz"‘; ISSN 2394-7330

International Journal of Novel Research in Healthcare and Nursing
Vol. 6, Issue 2, pp: (459-480), Month: May - August 2019, Available at: www.noveltyjournals.com

[36] Nuechterlein K, Subotnik K, Green M, Ventura J, Asarnow R and Gitlin M. Neurocognitive predictors of work
outcome in recent-onset schizophrenia. Schizophrenia Bulletin 2011; 37(2):33-40.

[37] Lamba S, Rawat A, Jacob J, Arya M , Rawat J, Chauhan V, Panchal S. Impact of Teaching Time on Attention and
Concentration. Journal of Nursing and Health Science 2014; 3(4):1-4.

[38] Dickinson D, lannone V, Wilk C and Gold J. General and specific cognitive deficits in schizophrenia. Biological
Psychiatry 2003; 5:826-33.

[39] Parse R R. Nursing science: the transformation of practice. Journal of Advanced Nursing 1999; 30(6): 1383-7.

[40] Rey A. The Rey Auditory Verbal Learning Test (RAVLT). 1958 Available at http://www.usq.edu.au/users/senior/
Assessment/RAVLT-Sample-1.htm.

[41] Paulsen S, Heaton K, Sadek, R, Perry W. The nature of learning and memory impairment in schizophrenia. Journal
of International Neuropsychological Society 1995; 1: 88-99.

[42] Vakil E, Blachstien H. Rey Auditory Verbal Learning Test: developmental norms for adults, and sensitivity of
different memory measures to age. Clinical Neuropsychology 1997; 11:356-69.

[43] Reitan A, Ralph M , Wolfson N. Category Test and Trail Making Test as Measures of Frontal Lobe Functions.
Journal of Clinical and Experimental Neuropsychology. 1995; 9: 50-6.

[44] Royall D, Cordes A, Polk M. CLOX: An Executive Clock Drawing Task. Journal of Neurological Neurosurgical
Psychiatry 1998; 64: 588-94.

[45] Elsayed M., EI-Gueneidy M and Osman L. The Relationship between Functional Outcomes, Intrinsic Motivation
and Cognitive Functions of Patients with Schizophrenia: Effect of Cognitive and Motivational Enhancement
Interventions. Unpublished Doctorate dissertation 2014.

[46] Kopelowicz A, Liberman R P, Zarate R. Recent Advances in Social Skills Training for Schizophrenia.
Schizophrenia Bulletin 2006; 32(1): 12-23.

[47] Kolb B, Whishaw I. Performance of Schizophrenic Patients on Tests Sensitive To Left or Right Frontal, Temporal,
or Parietal Function in Neurological Patients. Journal of Nervous & Mental Disease 1983; 171(7):435-43 «

[48] Braff DL, Heaton R, Kuck J, Cullum M, Moranville J, Grant |, Zisook S. The generalized pattern of
neuropsychological deficits in outpatients with chronic schizophrenia with heterogeneous Wisconsin Card Sorting
Test results. Archieves of General Psychiatry 1991; 48:891-98.

[49] Heaton R, Paulsen J, McAdams L A, Kuck J, Zisook S, Braff D, Harris M J, Jeste D V. Neuropsychological deficits
in schizophrenia: relationship to age, chronicity and dementia. Archives of general Psychiatry 1994; 51:469- 76.

[50] Anticevic A, Philip R C. Cognition-Emotion Dysinteraction in Schizophrenia. Frontiers in Psychology 2012; 3: 392.

[51] Crocker L D, Heller W, Warren S L, O'Hare A J, Infantolino Z P, Miller G A. Relationships among cognition,
emotion, and motivation: implications for intervention and neuroplasticity in psychopathology. Frontiers in Human
Neuroscience 2013; 7: 261.

[52] Hutton S, Chapman M, Mutsatsa S, Puri B and Joyce E. West London first-episode study of schizophrenia. British
Journal of Psychiatry 2000; 177: 207-11.

[53] Krieger S, Lis S and Cetin T, Gallhofer B, Meyer-Lindenberg A. Executive function and cognitive sub-processes in
first-episode, drug-naive schizophrenia: an analysis of N-back performance. American Journal of Psychiatry 2005;
162: 1206-8.

[54] Danion J, Rizzo L and Bruant A. Functional mechanisms underlying impaired recognition memory and conscious
awareness in patients with schizophrenia. Archive of General Psychiatry 1999; 56:639-44.

[55] Harvey P D. Clinical applications of neuropsychological assessment. Dialogues in Clinical Neuroscience 2012;
14(1): 91-9.

Page | 478
Novelty Journals




Oz"‘; ISSN 2394-7330

International Journal of Novel Research in Healthcare and Nursing
Vol. 6, Issue 2, pp: (459-480), Month: May - August 2019, Available at: www.noveltyjournals.com

[56] Baddeley A. Working Memory. Clarendon Press, Oxford 1998; 52:91-6.

[57] Green M, Kern R, Braff D and Mintz J. Neurocognitive deficits and functional Outcome in Schizophrenia: Are we
measuring The ‘Right Stuff’? Schizophrenia Bulletin 2000; 26: 119-36.

[58] Goldberg E and Green T. Further Evidence for Dementia of the Prefrontal Type in Schizophrenia? A controlled
Study of Teaching the Wisconsin Card Sorting Test. Archive of General Psychiatry 2002; 44:1008-14.

[59] Caspi A, Reichenberg A, Weiser M. Cognitive performance in schizophrenia patients assessed before and following
the first psychotic episode. Schizophrenia Research 2003; 65:87—-94.

[60] Tuulio-Henriksson A. Cognitive dysfunction in schizophrenia: a familial and genetic approach. Publication of
National Public Health Institute 2005; 3:224-8.

[61] Pantelis C, Barber F, Barnes T. Comparison of set-shifting ability in patients with chronic schizophrenia and frontal
lobe damage. Schizophrenia Research1999; 37:251-70.

[62] Sweller J, Van Merrienboer J J G, Paas F. Cognitive Architecture and Instructional Design. Educational Psychology
Review 1998; 10(3):251-96.

[63] Sweller J.Cognitive Load During Problem Solving: Effects on Learning. Cognitive Science 1988; 12: 257-85.

[64] Sweller J. Some cognitive processes and their consequences for the organization and presentation of information.
Australian Journal of psychology 1993; 45(1):1-8.

[65] Todorovic D. Gestalt principles. Scholarpedia 2008; 3(12):5345.

[66] Jugovac D, Cavallero C. Twenty-four hours of total sleep deprivation selectively impairs attentional networks.
Experimental Psychology 2012; 59(3):115-23.

[67] Miyake A, Friedman NP, Emerson MJ, Witzki AH, Howerter A, Wager TD. The unity and diversity of executive
functions and their contributions to complex "Frontal Lobe" tasks: a latent variable analysis. Cognitive Psychology
2000; 41(1):49-100.

[68] Molfese V J, Rudasill K M, Beswick J L, Jacobi-Vessels J L, Ferguson M C, White J M. Infant Temperament,
Maternal Personality, and Parenting Stress as Contributors to Infant Developmental Outcomes. Merrill-Palmer
Quarterly 2010; 56(1):1-4.

[69] Zelazo P D, Cunningham W. Executive function: Mechanisms underlying emotion regulation. In J. Gross (Ed.),
Handbook of emotion regulation. New York, NY: Guilford, 2007; 135-58.

[70] Baddeley AD. Is Working Memory Still Working? European Psychologist 2002; 7: 85-97.

[71] Lan X, Legare C H, Cameron C E, Li S. Investigating the links between the subcomponents of executive function
and academic achievement: A cross-cultural analysis of Chinese and American preschoolers. Journal of
Experimental Child Psychology 2011; 108(3):677-92.

[72] Kane M J, Engle R W. The role of prefrontal cortex in working-memory capacity, executive attention, and general
fluid intelligence: An individual-differences perspective. Psychonomic Bulletin & Review 2002; 9 (4): 637-71.

[73] Engle R, Kane M J, Tuholski S W .Individual differences in working memory capacity and what they tell us about
controlled attention, general fluid intelligence, and functions of the prefrontal cortex. In book Models of Working
Memory. Mechanisms of Active Maintenance and Executive Control, Publisher: Cambridge University Press, 1999;
102-34

[74] Meltzer L. Executive Function in Education: from theory to practice. New York, NY: Guilford, 2007; 165-78.

[75] Ajilchi B, Nejati V. Executive Functions in Students with Depression, Anxiety, and Stress Symptoms. Basic Clinical
Neuroscience 2017; 8(3): 223-32.

Page | 479
Novelty Journals




Oz"‘; ISSN 2394-7330

International Journal of Novel Research in Healthcare and Nursing
Vol. 6, Issue 2, pp: (459-480), Month: May - August 2019, Available at: www.noveltyjournals.com

[76] Airaksinen E, Larsson M, Forsell Y. Neuropsychological functions in anxiety disorders in population-based samples:
evidence of episodic memory dysfunction. Journal of psychiatric Research 2005; 39(2):207-14.

[77] Wykes T, Steel C, Everitt B, Tarrier N. Cognitive Behavior Therapy for Schizophrenia: Effect Sizes, Clinical
Models, and Methodological Rigor. Schizophrenia Bulletin 2008; 34(3): 523-37.

[78] Taub E, Uswatte G, Elbert T. New treatments in neuro-rehabilitation founded on basic research. Nature Reviews
Neuroscience 2002; 3: 228-36.

[79] Medalia A, Aluma M, Tryon W and Merriam A. Effectiveness of attention training in schizophrenia. Schizophrenia
Bulletin 1998; 24:147-52.

[80] Benedict R, Harris A, Markow T, McCormick J, Nuechterlein K, Asarnow R. Effects of attention training on
information processing in schizophrenia. Schizophrenia Bulletin 1994; 20: 537-46.

[81] Harvey PD, Moriarty PJ, Bowie C, et al. Cortical and subcortical cognitive deficits in schizophrenia: convergence of
classifications based on language and memory skill areas. J Clin Exp Neuropsychol, 2002; 24:55-66.

[82] Pannucci CJ, Wilkins EG. Identifying and Avoiding Bias in Research. Plast Reconstr Surg. 2010; 126(2): 619-625.
doi:10.1097/PRS.0b013e3181de24bc.

[83] Osborne LA, McHugh L, Saunders J, Reed P. Parenting stress reduces the effectiveness of early teaching
interventions for autistic spectrum disorders. Journal of Autism and developmental disorders 2008; 38(6):1092-103.

Page | 480
Novelty Journals




