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ABSTRACT

Received: 02 Nov 2020 [TSE This study aimed to investigate the effect of reading, writing, and math training on the mental state

Accepted: 07 Jul 2021 i of schizophrenic patients.
Available Online:010ct 2021 [\W[SH (s[RI EIEEIE This clinical trial was performed on 60 patients with schizophrenia at Sina Hospital,

Chaharmahal and Bakhtiari Province, Iran. The patients were selected using a simple sampling method.
The patients were randomly divided into two groups of patients undergoing routine treatment (control
group) and patients under routine treatment with educational intervention (intervention group). In the
intervention group, a trained person of the center held writing, reading, and math training sessions three
days a week, each session for a maximum of 1 hour for six months. The study data were collected using
Anderson’s positive and negative symptoms questionnaire and the mini-mental state examination. The
obtained data were analyzed by SPSS version 18 using the Chi-square test, Mann-Whitney test, and re-
peated measures analysis of variances.

LTS General scores of positive symptoms (P=0.038), hallucinations (P=0.033), delusions (P=0.023),
and formal positive thought disorder (P=0.029) in the third measurement of the study were significantly
lower in the intervention group than in the control group. Regarding the negative symptoms, in the third
measurement, the affective blunting was significantly lower in the intervention group than in the control
group (P=0.039). Mini-mental state examination score was also higher in the third measurement in the

Keywords: intervention group than in the control group (P=0.013).

Teaching, Writing, [@TEIERT Reading, writing, and math education can be effective in improving the positive and less pro-
Schizophrenia © nouncedly negative symptoms of patients with schizophrenia and improving their cognitive symptoms.
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English Version
1. Introduction

chizophrenia has a low prevalence, but ag-
ing and population growth have increased
patients and disease costs [1]. In general,
the symptoms are divided into two main
categories. Positive symptoms include
hallucinations, delusions, and formal thought disorders,
and negative symptoms are anhedonia, alogia, and avoli-

tion [2]. Although schizophrenia is not a cognitive disorder,
it often results in the destruction of cognitive domains [3].
Cognitive deficits in patients with schizophrenia affect and
limit all aspects of life, including activities of daily living,
job performance, education, parenting, self-care, interper-
sonal relationships, independent living, and leisure [4].
Timely and proper treatment can prevent many complica-
tions of this disease. There are effective treatments for this
disorder, but patients and their families often lack access to
good care, and new treatment strategies are needed [5]. Al-
though current therapies include antipsychotics along with
psychological therapies and social support, modern and
complementary therapies should be sought with minimal
complications and low costs [6, 7].

Reading and writing skills are poor among patients with
mental disorders. On the other hand, there has been poor
performance in these patients’ previous education status
[8, 9]. In addition to improving mental status, these skills
can facilitate the treatment process for patients [10, 11].
Patients with schizophrenia show severe problems with
reading ability, which is a potentially repairable cause of
socioeconomic dysfunction. These defects are not current-
ly recorded during routine clinical evaluation of patients.
These disorders help reduce schizophrenia-related educa-
tional and job performance [12]. In addition, in some cases,
schizophrenia becomes resistant to treatment, and this situ-
ation characterizes by treatment failing with two antipsy-
chotic drugs for at least six weeks. Even in some cases,
up to 30% of schizophrenia patients poorly responded to
psychiatric medications, and about 7% have no response
at all [2]. Among the methods used to treat cognitive and
mental disorders is teaching math and improving learning
skills. Mathematic solving skills can improve attention,
self-efficacy, and memory disorders. Mathematics reduces
cognitive problems by activating and developing individu-
als’ cognitive domains and controlling emotional and be-
havioral behaviors [ 13-15]. Therefore, considering the im-
portance of literacy in solving the daily problems and social
needs of schizophrenic patients and their possible impact
on their positive and negative symptoms, and given that no
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study has been performed in this area, we decided to deter-
mine the effect of reading, writing, and mathematics educa-
tion on the mental status of schizophrenic patients.

2. Materials and Methods

This double-blind clinical trial study was performed on
patients with schizophrenia admitted to Sina Jungan Hos-
pital (located in Chaharmahal and Bakhtiari Province in
southwestern Iran) in 2015. The samples were recruited by
a simple sampling method. The sample size was estimated
at 30, with a 95% confidence level, and 80% power using
the following formula. So there are 30 patients in the con-
trol and intervention groups, and a total of 60 samples in
this study participated.

22, +Z1-8Ps0°  3(1.96+0.84F(0.4)
T (u-1p-2P (0.204)

Patients were randomly divided into two groups: patients
under routine treatment (control group) and patients under
routine treatment with educational intervention (interven-
tion group). Initially, there were 30 participants in each
control and intervention group, but eventually, 24 patients
remained in the control group and 23 in the intervention

group (Figure 1).

The inclusion criteria were as follows: a record of hospi-
talization, 15-60 years old, ability to write (lacking specific
physical disabilities), no mental retardation, not being in
the acute phase of illness, understanding Persian language,
no visual impairment, head injury, Alzheimer disease, and
addiction. Illness, addiction, and unwillingness to continue
the study were considered the exclusion criteria. Eligible
individuals were selected based on their educational sta-
tus, positive and negative symptoms. The subjects with
similar status were identified for the mentioned parameters
and were randomly divided into control and intervention
groups. The study data were collected using a demographic
information checklist (including age, gender, education lev-
el), Anderson’s positive and negative symptoms question-
naire, and the mini-mental state examination.

Anderson’s positive and negative symptoms question-
naire is a standard instrument used in various studies in
Iran. The positive symptoms section includes hallucina-
tion, delusion, bizarre behavior, and thought disorders. The
choices to answer the items are non-suspicious with a score
of 0-1, mild to moderate with a score of 2-3, and severe
to the extreme with a score of 4-5. Higher scores indicate
more severe symptoms in the respondent. The negative
symptoms include affective blunting, alogia, avolition, an-
hedonia, social indifference, and inattention. They are rated
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Figure 1. CONSORT (consolidated standards of reporting trials) flow diagram of the study population

on the same scale of positive symptoms [ 16, 17]. In a study
in Iran, Ghamari Givi et al. reported the Cronbach o value
of 0.78 for the questionnaire, and its validity was reported
acceptable by exploratory factor analysis [18]. In the study
of Khalaf Beigi et al., the Cronbach a value was obtained
0.78 for the negative symptoms and 0.77 for the positive
symptoms [16].

The Mini-Mental State Examination (MMSE) question-
naire measures mental status. It has been translated into
Persian and measures a person’s cognitive functions, in-
cluding orientation, registration, attention and calculation,
recent memory, and various language functions. This ques-
tionnaire has been translated into Persian and includes 19
items in various fields that measure cognitive status, with
minimum and maximum possible scores of 0 to 30, respec-
tively. Scores 25-30 indicate normal cognitive status, 20-24

possible cognitive impairment, and >19 indicate definite
cognitive impairment [19]. The MMSE has also been used
in Iran. For example, Seyedian et al. showed the acceptable
validity and reliability of the instrument and reported the
Cronbach o coefficient of 0.81 for the whole test [20].

In the intervention group, reading, writing, and math skills
were taught simultaneously. Group sessions were conducted
by a trained person for a maximum of 1 hour, three sessions
per week. Group meetings included six to eight patients.
These sessions lasted for 6 months, and at the completion of
the third month, positive and negative symptoms question-
naire and the MMSE were administered to patients. During
the class, the patients were categorized, and the content of
the courses was selected based on a preliminary examina-
tion of patients who had previously been identified.
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Table 1. Frequency distribution of demographic characteristics of patients in the two groups
Mean1SD/No.(%)
Variables Control Intervention Significance (P)
Age,y 45.8+25.95 42.9+26.35 0.26*
Male 18 75 17 73.9
Gender 0.59**
Female 6 25 6 26.1
Elementary 17 70.8 21 91.3
Secondary education 4 16.7 0 0
Level of Education 0.1%*
High school diploma 3 125 2 8.7
Total 24 100 23 100
*The Mann-Whitney test; and P <0.05 were considered significant.** The Chi-square test. uarterly of
he Horizon of Medical Sciences

Because of the importance of communication for these
patients, in the reading skills sessions, the trainer present-
ed frequently used words and keywords to communicate,
social conversations, meeting of social needs, and also a
review of the alphabet at the beginning of the session. Af-
ter ensuring learning of the vocabulary in the form of text-
books in preschool and elementary school, if patients were
to progress academically, their reading comprehension
skills would be reviewed. In the math lesson, after getting
acquainted with the concept of numbers and related items
based on preschool and first-grade content, special skills of
problem-solving related to social life skills such as shop-
ping, giving money, keeping time, and calculating distance
were also taught. As with group meetings, at the beginning
of each session, a review of the previous sessions and then
at the end, a summary and review of the new lesson was
accomplished. In addition, some exams were administered
every two weeks.

After each session, the patients were given assignments
for subsequent sessions. The class style was in the form of
a purposeful group led by the teacher and the patients’ par-
ticipation.

In addition to the beginning of the course, at the comple-
tion of the 6 months intervention, the positive and negative
symptoms questionnaire and patients’ cognitive status were
retested. It should be noted that at the beginning of the first
class session, the class regulations were explained to the
participants. In the control group, patients received routine
treatments and did not undergo training. During treatment,
the patients were kept as similar as possible in terms of

treatment conditions, such as medication and psychology.
In addition to the textbooks mentioned, some contents were
determined for training in the last month by the research
team and the cooperation of psychologists and physicians.
These contents were taught to the patients. In addition, pa-
tients were given information about the disease, treatment,
follow-up, and related issues throughout this month (by a
fellow psychologist).

To strengthen the appropriate behaviors of patients during
the class and in addition to their academic progress, posi-
tive reinforcement was done by giving prizes throughout
the course.

The obtained data were analyzed in SPSS18 using de-
scriptive statistics of central and dispersion indexes (mean
and standard deviation) and inferential statistics of the Kol-
mogorov-Smirnov test and repeated measures Analyses of
Variance (ANOVA). In addition, the non-parametric Mann-
Whitney test was performed with a significance level of P
<0.05 due to the non-normal distribution of samples.

3. Results

In this study, 47 patients with schizophrenia were assigned
into two groups of 24 controls (routine therapies) and 23
cases (reading, writing, and math education and routine
therapies). The Kolmogorov-Smirnov test showed that the
data were normally distributed. Two groups did not show a
statistically significant differences regarding age (P=0.26),
gender (P=0.059), and the education level (P=0.1). Most
samples in both groups had elementary education. In gen-
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Table 2. Mean and Standard Deviation of positive symptoms and its dimensions in the control and intervention groups

Mean+SD
Variables P (Mann-Whitney test)
Control Intervention
First time 6.2450.79 8.3+26.96 0.084
Hallucination Second time 5.2£54.39 7.3+43.99 0.054
Third time 6.3£75.80 4.3+83.78 0.033*
F 214 15.93
ANOVA with repeated measures
P 0.154 0.000*
First and third times score changes 0.3£25.85 -3.4+43.06 0.003*
First ime 13.7458.18 16.6+74.53 0.123
Delusion Second time 12.6+17.73 14.6143.92 0.261
Third time 14.8+86739 9.6165.95 0.023*
F 1.98 14.28
ANOVA with repeated measures
P 0.171 0.000*
First and third time score changes 1.7+08.55 -7.8+08.53 0.001*
First time 8.3+35.35 9.3483.02 0.117
Bizarre behavior Second time 6.3%46.09 8.3%48.55 0.039*
Third time 6.3192.06 6.4+30.23 0.572
F 12.15 25.34
ANOVA with repeated measures
P 0.000* 0.000*
First and third time score changes -1.2441.46 -3.3452.11 0.001*
First ime 10.5+71.42 12.3422.66 0.272
Formal thought disorder Second time 9.5£17.70 11.4452.32 0.036*
Third time 10.5+46.97 6.4+96.63 0.029*
F 4.25 24.28
ANOVA with repeated measures
P 0.031* 0.000*
First and third time score changes -0.3+25.23 -5.5£26.06 0.013*
First ime 38.16+50.03 48.14+65.27 0.073
Overall positive symptoms Second time 34.15+42.60 43.16126.41 0.068
Third tme 40.17+00.85 29.19+26.40 0.038*
F 2.56 18.35
ANOVA with repeated measures
P 0.118 0.000*
1.16450.02 -19.21+39.24 0.000*

First and third time score changes

*P<0.05 considered significant.
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Table 3. Average and Standard Deviation of the total score of negative symptoms and its dimensions in the control and intervention groups

Mean+SD
Variables P (Mann-Whitney test)
Control Intervention
First time 10.3438.65 12.4+74.57 0.095
Affective blunting Second time 8.3163.85 11.04+4.77 0.062
Third time 9.4+50.10 7.3126.88 0.039%
F 7.74 39.76
ANOVA with repeated measures
P 0.002* 0.003*
First and third time score changes -0.2487.49 -5.3+47.48 0.000*
First time 6.3+21.05 7.2178.54 0.061
Alogia Second time 5.3+42.09 5.3+52.10 0.797
Third time 6.3+00.32 4.2+35.99 0.059
F 2.24 22.06
ANOVA with repeated measures
P 0.124 0.000*
First and third time score changes -0.2+20.16 -3.2+43.88 0.000*
First time 8.3+29.29 9.2+48.67 0.183
Avolition Second time 6.2+38.84 7.2£52.21 0.187
Third time 5.2+21.50 5.3+96.22 0.378
F 24.54 18.09
ANOVA with repeated measures
P 0.000* 0.000*
First and third time score changes -3.2108.26 -3.3152.48 0.610
First time 8.3+63.89 9.3+83.65 0.290
Anhedonia Second time 7.3+25.52 8.3+74.33 0.085
Third time 6.4+46.23 5.3+78.54 0.584
F 6.64 35.76
ANOVA with repeated measures
P 0.010* 0.000*
First and third time score changes -2.3+16.61 -4.3+04.03 0.061
First time 5.2179.63 5.2+70.68 0.095
Inattention Second time 4.2421.43 5.249.27 0.200
Third time 3.1+45.84 3.2+48.35 0.295
F 13.25 19.07
ANOVA with repeated measures
P 0.000* 0.000*
First and third time score changes -2.2+04.47 -2.2+21.35 0.804
First time 39.10+29.36 45.11452.28 0.060
Overall negative symptoms Second time 31.104£87.33 37.10+91.67 0.055
Third time 30.13+91.28 26.13+82.46 0.300
F 4.54 8.60
ANOVA with repeated measures
P 0.017* 0.002*
First and third time score changes -0.0+41.77 1.14£30.79 0.000*

*P<0.05 considered significant.
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Table 4. Mean and Standard Deviation of the mini-mental state examination scores in the control and intervention groups

Variables Control Intervention P (Mann-Whitney test)
First time 17.0+£71.99 17.1+26.81 0.381
MMSE Second time 17.1+33.00 17.1+13.71 0.161
Third time 17.0+29.95 18.2+57.25 0.013*
F 4.54 8.60

P 0.017* 0.002*

First and third round score changes -0.0+41.77 1.14£30.79 0.000*
uarterly of

*P<0.05 considered significant.

eral, the two groups were matched in terms of age, sex, and
level of education (Table 1).

In the two groups, the scores of positive and negative
symptoms and their dimensions and MMSE in 3 stages of
the study, i.e., the first time (before the intervention), second
time (third months after the intervention), and third time
(sixth months after the intervention) are shown in Tables
2 and 3.

In this $tudy, the overall score of positive symptoms
(P=0.038), hallucinations (P=0.033), delusions (P=0.023),
and formal positive mental disorder (P=0.029) in the third
time in the intervention group was significantly lower than
the control group (Table 2).

Also, in the case of negative symptoms, in the third
time measurement, the affective blunting in the interven-
tion group was significantly lower than the control group
(P=0.039). The MMSE scores were reported for the third
time in the intervention group, which were more and better
than the control group (P=0.013).

Based on the findings of repeated measures AVOVA,
changes in the overall score of positive symptoms and all its
dimensions were statistically significant and decreased in
the intervention group (P<0.001), but in the control group,
only changes in positive thought disorder (P=0.031) and bi-
zarre behaviors (P<0.001) were significant. Regarding the
changes in the score of the first and third month of positive
symptoms, the findings showed that the difference between
the score of the first and third times in the total score of
positive symptoms and all its dimensions is significantly dif-
ferent between the two groups (P<0.05) (Table 2).

Based on the findings of repeated measures ANOVA,

changes in the overall score of negative symptoms and all
its dimensions were statistically significant and decreased

he Horizon of Medical Sciences

in the intervention group (P<0.001), except for alogia com-
pared to the control group (P=0.124). The rest of the dimen-
sions were significant. Also, the MMSE was reported in
both control and intervention groups (P<0.05). Regarding
negative symptoms, there is a significant difference between
the two groups in the scores of the first and third times in the
overall score of negative symptoms and some of its dimen-
sions, including affective blunting and alogia (P<0.05). The
difference between the scores of the first and third times of
the short mental status test was also reported significant be-
tween the two groups (P<0.05) (Tables 2 and 3).

Changes in the MMSE score also were significant in both
intervention (P=0.002) and control (P=0.017) groups, but
in comparison between the two groups, this rate was higher
in the intervention group after the sixth month (Table 4).

4. Discussion

The current study was conducted to investigate the effect
of reading, writing, and math education on the mental state
of schizophrenic patients. In this study, the overall scores
of positive symptoms, hallucinations, delusions, and formal
positive thought disorder were lower in the third time (Af-
ter six months of intervention) measurement in the inter-
vention group compared to that in the control group. In the
case of negative symptoms, in the third measurement, the
affective blunting was significantly lower in the interven-
tion group than in the control group. The standard schizo-
phrenia treatment based on biological, psychological, and
social models includes the administration of antipsychotic
drugs, psychological interventions, and social and family
support [21]. In general, there is extensive evidence of the
effectiveness of life skills training on social, cognitive, and
emotional functioning in patients with schizophrenia [22].

Research has shown that life skills training, including
social skills, is associated with improved patient cognitive
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function, especially in terms of verbal ability, information
processing speed, and memory.

Some research has shown that these kinds of training in-
crease problem-solving skills, the quality of conversational
skills, cognitive interactions, positive symptoms, long-term
visual memory, self-expression, and communication with
others while reducing relapse periods [22-25]. On the other
hand, reading, writing, and math training are cognitive in
nature, which is related to their effect on the psychologi-
cal symptoms of patients with schizophrenia. One study
showed that poetry, storytelling, and other texts had a great
impact on improving patient interactions, reducing impul-
sivity, increasing realism, improving self-care, interperson-
al relationships, and increasing patient participation [26].

In their study of 82 patients with schizophrenia, Aubin
et al. found significant relationships between performance
and visual-spatial learning, spatial memory, and negative
symptoms in patients with schizophrenia [27]. A study by
Steel et al. showed that positive memory training protocol
was an effective, inexpensive, and convenient method,
and because the dominant focus of the intervention was
on past positive experiences, the patient’s involvement
would be high [28].

In the current study, the changes in the MMSE score were
significant in both the intervention and control groups. In
the third time (6 months after the intervention), the scores
were higher in the intervention group. Greiq et al. conduct-
ed a one-year study of neuro-cognitive therapy to identify
cognitive impairments in patients with schizophrenia who
had participated in an occupational therapy program. That
$tudy included computer cognitive training exercises. One
year after treatment, patients receiving neurological and
occupational therapy showed significant improvements
in executive functions and working memory compared
to patients who had only undergone occupational therapy
[29]. A review study also showed that science learning and
memory enhancement could potentially enhance cognitive
function, increase attention, increase drug effectiveness,
and reduce symptoms and duration of illness in people with
schizophrenia [30]. For other neuropsychiatric disorders,
studies have also been conducted on the effectiveness of
teaching skills, such as reading and writing, and math. In
this regard, a study was conducted to teach basic concepts
and strengthen the ability to read and write on the patient
undergoing the intervention. Statistical analysis showed
that the intervention group attained sufficient skills of read-
ing and writing, and the cognitive intervention improved
cognitive function in the intervention group [31]. Another
study also showed that reading, writing, math, and content
interventions improve the behavioral and academic out-
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comes of students with emotional and behavioral disorders.
This training had positive outcomes for students’ symptoms
and academic achievement and improved their cognitive
processes [32]. Thus, schizophrenia, which is often asso-
ciated with cognitive impairment such as objective think-
ing, information processing disorder, impaired social and
occupational activity, impaired social cognition, impaired
interpersonal relationships, and low responsibility, can be
partially addressed by teaching a variety of life skills to re-
duce existing deficiencies. Teaching these skills helps the
patient to cope with the positive symptoms of their illnesses
through acquiring the self-management skills of the nega-
tive symptoms learning how to communicate verbally and
non-verbally with others, and making appropriate emotion-
al statements. Eventually, the patients will be able to partly
control social anxiety and avoidance behaviors by leamn-
ing how to communicate with others in different situations
(through role-playing and role modeling).

Therefore, learning social and life skills has led to the
patients’ self-help and their active participation in control-
ling the symptoms of illness and the development of self-
management skills. In this way, the patients gain better in-
sight into their condition, leading to greater acceptance of
responsibility for their behaviors [33].

Learning to read and write and math exercises can be ef-
fective in improving the positive and negative symptoms
of patients with schizophrenia and improving their cogni-
tive symptoms.

However, it is recommended that these methods be used
in addition to conventional therapies to improve patients’
cognitive status as a complementary treatment in the health
and rehabilitation centers. It is recommended that future
studies be conducted with larger sample size and compare
this treatment with other types of cognitive therapies.
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