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Abstract
Introduction This research was conducted with the aim of evaluating the validity and reliability of Persian short 
version of the Literacy of Suicide Scale (LOSS) among the general population.

Methods This methodological study was conducted to evaluate the validity and reliability of Persian short form of 
LOSS among the general population, using a sample of 1175 participants in Iran, 2022. Participants were entered to 
study using method of proportional stratified sampling. The validity of Persian short form of LOSS was checked by four 
measures of validity: qualitative face validity, qualitative content validity, EFA (exploratory of factor analysis), and CFA 
(confirmatory factor analysis). The measure of reliability of Persian short form of LOSS was checked by three reliability 
of McDonald omega coefficient, ICC (Intraclass Correlation Coefficient), and Cronbach’s alpha coefficient.

Results Based on the findings of EFA, 4 components with eigenvalues > 1 were extracted and these 4 factors were 
able to explain 57.96% of variance. In EFA section, only 1 question was deleted due to entry into the non -relevant 
sub –scale. Based on the results of CFA, all items had the factor loading greater than 0.4 and none of the items were 
removed at this stage. In CFA, based the results of goodness-of-fit indexes for example: χ2/df = 2.077, NFI: 0.957, 
IFI = 0.977, RMSEA = 0.030, GFI: 0.988, and PGFI = 0.569, the final mode was approved with 11 items and 4 factors. In 
this study for all items, Cronbach’s alpha coefficient was 0.739, McDonald omega coefficient was 0.753, and ICC was 
0.860. Finally, the Persian short form of LOSS was approved with 11 items and four dimensions of signs/ symptoms 
with 3 questions, the risk factors with 2 questions, treatment/ prevention with 2 questions, and causes/ triggers with 4 
questions.

Conclusion The Persian short form of LOSS with 11 items and four subscales is a valid and reliable scale to survey the 
suicide literacy status in the general population.
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Introduction
Suicide is today a serious challenge in the field of public 
health and is the fourth leading cause of the deaths of 
15–29 years old in 2019 and one of the ten main causes 
of death worldwide [1]. World Health Organization 
reported that suicide is the cause of the death of more 
than 700,000 people per year; So that a suicide occurs in 
approximately every 40  s [1]. In Iran, the suicide death 
rate has increased in recent decades, with approximately 
9.9 suicides per 100,000 people per year [2]. Also, the 
death of suicide in Iran has increased the most in recent 
decades among Islamic and Eastern Mediterranean 
countries. This reflects the inadequacy of national poli-
cies and the necessity of implementing urgent action [3].

The death of suicide will have profound effects on fami-
lies and communities, and suicide will damage the com-
munity from various financial, psychological and spiritual 
aspects [4, 5]. If a person survives after suicide, damage 
to mental health, depression and suicide is not unex-
pected [6, 7]. On the other hand, the sadness of suicide in 
mourning people and families has been associated with 
the weakening of general health, increased physical ill-
nesses such as cardiovascular disease, increased depres-
sion, anxiety and suicide [5, 8]. In the economic field, 
suicide also imposes heavy costs on the health services 
system of communities [9].

Suicide is a multidimensional and complex phenome-
non that is affected by various cultural and social factors, 
genetics, childhood conditions, mental illness, a his-
tory of suicide effort, etc. [7, 10]. Although suicide is an 
important and preventive issue, it is usually be ignored by 
people due to the lack of sufficient knowledge [1]. Lack 
of suicide knowledge and awareness can limit the use of 
health care services and suicide preventive interventions 
at various social and individual levels [11, 12].

Suicide literacy refers to understanding the methods of 
prevention, symptoms and sign, causes, risk factors, and 
the treatment of suicide [13]. Appropriate and sufficient 
knowledge can facilitate the use of professional services 
[14]. Higher suicide literacy will lead to a decrease in 
suicide by encouraging people to seek out mental health 
services [15]. While misconceptions about the compo-
nents of suicide phenomena can be directly related to the 
behaviors and thoughts of suicide [16, 17]. A systematic 
review study found that only 29.5% of those who have 
had suicide attempt, planning or suicide thoughts in the 
past year used mental health services [18]. Therefore, one 
of the factors that can be effective in preventing suicide is 
suicide literacy in the community [19, 20].

Numerous studies have shown that suicide literacy can 
be associated with the rates of suicide; so, higher suicide 
literacy will lead to a decrease in suicide by develop-
ing mental health services and reducing stigma [15, 21]. 
Also, the increase in suicide literacy in the community 

can enable them to help people who suffer from suicidal 
ideation and survived a suicide attempt [22]. To examine 
the state of suicide literacy in any population requires a 
valid tool in this field. According to surveys, there is no 
Persian version of the tool that can measure suicide lit-
eracy in the public population. One of the most compre-
hensive tools for examining suicide literacy is short form 
of literacy of suicide scale (LOSS) that designed by Calear 
et al. [23]. This short form of LOSS has 12 questions and 
four dimension of signs/ symptoms with 3 questions, the 
risk factors with 3 questions, treatment/ prevention with 
2 questions, and causes/ triggers with 4 questions [23].

The validity and also the reliability of this scale was 
evaluated in different populations [15, 24–27]. Collado 
studied the characteristics of the Spanish version of the 
LOSS in the general population, and the validity and reli-
ability of the scale was similar to other studies and was 
approved [28]. Han has examined the characteristics 
of the Chinese version of LOSS among Chinese univer-
sity students [25]. The results of the study demonstrated 
the validity and appropriateness of the scale in assess-
ing the consequences of suicide in the Chinese-speaking 
community [25]. In Iranian people, the short version 
of suicide literacy has not been translated and psycho-
metric. While the short version of suicide literacy will 
allow researchers to measure suicidal literacy in the high 
samples size, and also it is easier for the participants to 
complete the scale. So, this research study aimed to eval-
uate the validity and reliability of Persian short version of 
LOSS among public population.

Methods
This methodological study aimed to evaluate the validity 
and reliability of Persian version of short form of LOSS 
among 1175 public populations in Iran, in 2022.

Sample size stage
The sources recommended that the sample size of 100, 
200, 300, 500, 1000 and more are consider poor, fair, 
good, very well, and excellent to performing the factor 
analysis, respectively [29, 30]. Due to increased high dan-
ger of overfitting, it is better that the EFA (exploratory 
factor analysis) and CFA (confirmatory factor analysis) 
running on the different sample size [31]. Based on the 
sources, if used in the same sample for EFA and CFA, 
the chances of confirming the factors extracted in the 
EFA will increase in the CFA stage, and finally, the gen-
eralization of the CFA results will be decreased [32, 33]. 
In this psychometric research, EFA and CFA section 
were assessed by 190 participants and 1175 participants, 
respectively.
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Sampling method
In this research, participants were entered the study by 
two methods (proportional stratified sampling and sim-
ple random sampling). In first section, the number of 
health care centers (HC) and the population of each HC 
was identified and each HC was identified as a stratum. 
Then, in each stratum, the required samples of each stra-
tum were selected by simple random sampling method. 
The inclusion criteria for selecting participants were liv-
ing in the city of Gonabad, had age > 18 years old, had 
informed consent, and had not cognitive problem.

Instruments for data gathering
1) Demographic section This section includes questions 
about demographic characteristic (such as age, mari-
tal status, sex, level of education, job status, and income 
status).

2) Literacy of Suicide scale (LOSS) This scale designed and 
evaluated by Calear et al. [23]. This scale consists of 12 
questions that extracted from the long version of Literacy 
of Suicide Scale (LOSS-26 Items). The short form consist 
of four dimension of signs/ symptoms (3 questions), the 
risk factors (3 questions), treatment/ prevention (2 ques-
tions), and causes/ triggers (4 questions) [23]. The ques-
tions of this tool are measured by the three -choice scale 
of “false”, “I don’t know”, and “true”. Each item has a correct 
answer and the response of “I do not know” and “wrong 
answers” get score of zero and the correct response get 
score of 1. The score range of this scale is between zero 
and 11 and the higher score shows the proper status of 
suicide literacy.

Translation process
In this section, WHO Guideline was used for translation 
of scale and cultural adaptation in Iran [34]. The process 
of cultural adaptation and translation of LOSS was per-
formed in three phases. Before stared the process transla-
tion and back translation of the scale, the permission was 
obtained from main designer of LOSS. After that, in the 
first step, the main English version of LOSS was trans-
lated to Persian version by 2 specialists in psychology and 
health education and health promotion. Then two trans-
lated versions from English to Persian were compared 
and became one. In the second phase, the Persian version 
was re -translated into English and compared with the 
original English version. In the third phase, again the re 
-translated English version was translated to Persian and 
after the necessary modifications, the final version of the 
Persian scale was designed.

Validity
In the process of examining the psychometrics of the 
standard questionnaire, it is not mandatory to check the 

quantitative face validity and quantitative content valid-
ity [35]. Suicide literacy scale is a short form standard 
tool, and only qualitative content and qualitative face 
validity were checked. To evaluate the quality face valid-
ity of Persian short form of the LOSS, use of understand-
able words, use of simple words, and use of a common 
language were checked. To evaluate the content validity 
of Persian short form of the LOSS, importance of each 
item, require time to complete tool, grammar adoption, 
use of appropriate words, and proper placement of each 
item were checked. In this study, the face validity was 
assessed from two points of view of the target group and 
the expert group. In the target group, 25 participants 
assessed the face validity of LOSS. In the expert group, 
eight specialists in psychology and health education and 
promotion evaluated the face validity of LOSS.

Structure validity (EFA and CFA)
EFA
To performing the EFA, the SPSS V.24 software were 
used to check the number of basic potential component, 
the eigenvalues more than one, factor loading more than 
0.4, scree map, and maximum 25 repetitions of rotation 
were used [36, 37]. To assess the appropriate sample size 
to performing of EFA, the Bartlett’s Test of Sphericity and 
KMO (Kaiser Meyer Olkin) were used [38, 39].

CFA
The components extracted in EFA section was surveyed 
in CFA using the AMOS version 24. Before evaluate 
the model in CFA, outlier’s data was fined by Mahala-
nobis statistical test and number of data were deleted. 
After that the data normality were assessed by two tests 
of kurtosis and skewness. The goodness of fit indexes of 
RMSEA (Root Mean Square Error of Approximation), 
PCFI (Parsimony Comparative Fit Index), RMR (Root 
Mean Square Residual), AGFI (Adjusted Goodness of 
Fit Index), χ2/df (Chi-Square Ratio to Degree of Free-
dom), GFI (Goodness of Fit Index), PNFI (Parsimoni-
ous Normed Fit Index), IFI (Incremental Fit Index), TLI 
(Tucker Lewis Index), CFI (Comparative Fit Index), NFI 
(Normed Fit Index), RFI (Relative Fit Index), and PGFI 
(Parsimony Goodness of Fit Index) were used for evaluat-
ing the final model [40–42]. Based on the resources, the 
acceptable the rate of goodness of fit indexes are RMR 
less than 0.08, χ2/df less than 5, AGFI more than 0.8, 
PGFI, PNFI, and PCFI more than 0.5, NFI, CFI, TLI, IFI, 
GFI, and RFI more than 0.9, and RMSEA less than 0.08 
[40–43].

Convergent and discriminant validity
The convergent validity and discriminant validity of LOSS 
was evaluated using AVE (average variance extracted), 
MSV (maximum shared squared variance), and ASV 
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(average shared squared variance). When AVE is greater 
than 0.5, convergent validity is acceptable; when both 
MSV and ASV are less than AVE, discriminant validity is 
acceptable [44].

Reliability stage
The scale internal consistency was evaluated by using 
Cronbach’s alpha coefficient and McDonald’s omega 
coefficient and test-retest reliability was surveyed by the 
ICC (Intraclass Correlation Coefficient. For the inter-
nal reliability, the ranging score between 0.70 and 0.95 
is acceptable [45, 46]. In this study, 30 participants were 
entered in this section of study to assess the test-retest 
reliability (two times with a period of one month). In test-
retest reliability, ICC > 0.80 is acceptable [47].

Statistical analysis
The SPSS version 24 software were used to performed 
the EFA and calculated the Cronbach’s alpha coefficient 
and ICC. McDonald’s omega coefficient was calculated 
using the software JASP Version .0.11.1. Also, the AMOS 
version 24 was used for performed the CFA. In this study, 
the standard error of measurement (SEM = SD × √(1-
ICC)) and smallest detectable change (SDC = √2 × SEM 
×1.96) [48–50] were calculated for LOSS and dimensions 

of Causes/triggers, Risk factors, Signs, and Treatment/
Prevention.

Results
Demographic characteristics
The mean (± standard deviation) age of people was 33.52 
(± 13.04) and most of them were in age group of 18–25 
years old. The majority of people were female (n = 605, 
51.5%), university students (n = 453, 38.6%), and married 
(n = 674, 57.1%). The most people had education level of 
associate or bachelor’s degree (n = 586, 49.9%), and high 
school / diploma (n = 382, 32.5%), respectively. Other 
demographic characteristics were mention in Table 1.

Validity assessment
Only in expert group, two items were revised and these 
questions were modified in terms of using simple and 
appropriate words.

EFA
Based on the results (KMO = 0.814, Bartlett’s test: 
χ2 = 422.345, df = 66, p < 0.001), sample size was good 
for conducting EFA. EFA showed 4 components greater 
one. These 4 components were able explained 57.96% of 
variance (Table 2; Fig. 1). In EFA section, only 1 question 
(“Most people who suicide are psychotic”) was deleted. 
In the original tool, this question is related to component 
of “Risk factors”, but in our study entry into component 
of “Treatment/Prevention” and finally deleted (Table 3).

CFA
In this section all items had the factor loading greater 
than 0.4 and none of the items were removed at this stage 
(Table  4). Based the results of goodness-of-fit indexes 
(such as: χ2/df = 2.077, RMSEA = 0.030, GFI: 0.988, NFI: 
0.957, IFI = 0.977, PGFI = 0.569, and CFI: 0.977), the final 
mode was approved with 11 items and 4 factors (Table 5; 
Fig. 2).

Convergent and discriminant validity
Results of Convergent and discriminant validity are vis-
ible in Table 6. In this study, Persian short form of LOSS 
did not have a good discriminant validity and convergent 
validity.

Reliability
For total LOSS items, the rate of Cronbach’s alpha coef-
ficient was 0.739, McDonald omega coefficient was 0.753, 
and ICC was 0.860. The results of reliability of subscales 
of risk factors, causes/triggers, treatment/prevention, and 
signs and symptoms can be seen in Table 7. The standard 
error of measurement and smallest detectable change of 
LOSS were 1.367 and 3.789, respectively (Table 7). Also, 
the results of correlation coefficient of subscales of LOSS 

Table 1 Frequency distribution of demographic characteristics 
(n = 1175)
Variables N %
Sex Male 570 48.5

Female 605 51.5
Occupation Housewife 130 11.1

University student 453 38.6
Employed 306 26
Retired 62 5.3
Self-employed 174 14.8
laborer 29 2.5
Unemployed 21 1.8

Marital status Married 674 57.1
Single 504 42.9

Education level Illiterate 2 0.2
Elementary school 22 1.9
Middle school 37 3.1
High school / Diploma 382 32.5
Associate or bachelor’s degree 586 49.9
Master’s degree or high degree 146 12.4

Income status Excellent 245 20.9
Medium 785 66.8
Weak 145 12.3

Age range 18–25 444 37.8
26–33 237 20.2
34–41 177 15.1
42–49 151 12.9
50 and more 166 14.1
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showed that there were a positive and significant correla-
tion between all factors (p < 0.001). The details are visible 
in Table 8.

Ceiling and floor effect
In the present study, there was no of ceiling and floor 
effect, and less than 15% of respondents had the lowest 
score (n = 14, 1.3%) and the highest score (n = 11, 1%).

Discussion
In this study, the 12-question of suicide literacy was eval-
uated in the general population of Iran. A review of avail-
able evidence shows that the validity and reliability of the 
short version of LOSS has not been tested in Iran. In this 
study, only 1 question from the Persian version of LOSS 
was eliminated and the modified version was confirmed 
with 11 items and four factors.

In our study and in the EFA stage, four components of 
signs/ symptoms, the risk factors, treatment/ prevention, 

Table 2 The 4 factors structure of the Persian short form of LOSS
Total Variance Explained
Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative %
1 3.580 29.830 29.830 3.580 29.830 29.830 2.180 18.163 18.163
2 1.258 10.487 40.316 1.258 10.487 40.316 1.927 16.061 34.223
3 1.118 9.313 49.630 1.118 9.313 49.630 1.436 11.967 46.191
4 1.000 8.336 57.966 1.000 8.336 57.966 1.413 11.775 57.966
5 0.874 7.280 65.245
6 0.758 6.319 71.564
7 0.725 6.043 77.607
8 0.685 5.705 83.312
9 0.574 4.784 88.097
10 0.531 4.428 92.525
11 0.486 4.046 96.571
12 0.412 3.429 100.000
Extraction Method: Principal Component Analysis.

Fig. 1 Scree plot of the factor analysis of the Persian short form of LOSS
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and causes/ triggers with eigenvalue values larger than 
one were able to explain more than half of the variance. 
Also, only 1 question entitled “Most people who suicide 
are psychotic” was eliminated due to the entry into the 
unrelated component of Treatment/Prevention. Also in 
the CFA stage, the Factor Loading values were calculated 
for all questions and all of questions were larger than 0.4 
and no questions were deleted at this stage. As can be 
seen in this study, although one question was removed 
from the final version, the dimensions of the main ques-
tionnaire were confirmed. The findings of this research 
were in line with the results of a research in China, and 
in the Chinese short version of LOSS one item (“Men are 
more likely to suicide than women”) was eliminated and 
the final version was confirmed with 11 questions and 4 
subscales [25]. Of course, the deleted question was differ-
ent from our study.

In this research, the reliability of the tool was checked 
using Cronbach’s alpha, Omega -McDonald’s coeffi-
cient, and ICC index, which were calculated values as 
0.739, 0.753 and 0.860, respectively. The findings of this 
research showed that the short version of LOSS had an 
acceptable internal and external reliability. Based on the 
searches, there was no similar study on the reliability of 
the LOSS short version.

In another study, the psychometric characteristics of 
the Arabic version of the LOSS short form were exam-
ined in Jordanian students [15]. Accordingly, students 
had low literacy levels about suicide, and most of them 
had problem in questions of signs/symptoms and suicide 
risk factors [15]. Another study conducted in Bangladesh 
and among university students showed that suicide lit-
eracy in girls, medical students, people with a history of 

Table 3 Rotated Factor Matrix of the Persian short form of LOSS
Rotated Component Matrixa

Items Component
Signs and 
symptoms

Causes/ 
triggers

Treatment/
Prevention

Risk 
factors

S10 0.811 0.127 0.115 − 0.070
S9 0.738 0.143 − 0.117 0.182
S8 0.672 0.234 0.161 0.068
S2 0.132 0.761 0.142 0.046
S4 0.053 0.671 0.079 0.056
S1 0.257 0.671 0.060 0.118
S3 0.382 0.503 0.158 0.207
S12 0.083 0.057 0.829 − 0.086
S5 − 0.021 0.219 0.609 0.259
S11 0.475 0.140 0.509 0.139
S6 − 0.049 0.178 0.073 0.782
S7 0.242 0.042 0.070 0.777
Extraction Method: Principal Component Analysis

Rotation Method: Varimax with Kaiser Normalization

a. Rotation converged in 5 iterations

Table 4 Factor loadings of the Persian short form of LOSS
Subscales Items Factor loadings
Causes/triggers S1. Very few people have thoughts about suicide (F) 0.533

S2. If assessed by a psychiatrist, everyone who suicides would be diagnosed as depressed (F) 0.550
S3. A suicidal person will always be suicidal and entertain thoughts of suicide (F) 0.630
S4. Talking about suicide always increases the risk of suicide (F) 0.453

Risk factors S5. Most people who suicide are psychotic (F) Deleted
S6. Men are more likely to suicide than women (T) 0.515
S7. There is a strong relationship between alcoholism and suicide (T) 0.535

Signs and symptoms S8. Not all people who attempt suicide plan their attempt in advance (T) 0.597
S9. People who talk about suicide rarely kill themselves (F) 0.629
S10. People who want to attempt suicide can change their mind quickly (T) 0.524

Treatment/
Prevention

S11. People who have thoughts about suicide should not tell others about it (F) 0.651
S12. Seeing a psychiatrist or psychologist can help prevent someone from suicide (T) 0.485

*F = False, T = True

Table 5 The model fit indicators of the Persian short form of 
LOSS
Goodness of fit indices Confirmatory

factor analysis
Standard 
amount of 
model fit 
indicators

χ2 78.934
df 38
X2/df 2.077 < 5
p-value 0.000 p > 0.05
CFI 0.977 > 0.9
GFI 0.988 > 0.9
RMSEA 0.030 < 0.08
RMR 0.016 < 0.08
IFI 0.977 > 0.9
RFI 0.937 > 0.9
TLI 0.966 > 0.9
NFI 0.957 > 0.9
PNFI 0.661 > 0.5
PCFI 0.675 > 0.5
PGFI 0.569 > 0.5
AGFI 0.979 > 0.8
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suicide in the family, and those who suffer from suicidal 
ideation or survived a suicide attempt was significantly 
higher than others [26]. As shown in the study of Calear 
[23], the average health literacy score in academic indi-
viduals was significantly higher than in the community. 
Therefore, in matters such as suicide, different groups 
need to be examined. Given that suicide can have differ-
ent sensitivities and spreads in different groups of soci-
ety (such as age and sex) in different countries, it may be 

Table 6 Results of convergent and discriminant validity of 
Persian short form of LOSS
Subscales CR AVE MSV ASV
Causes/triggers 0.625 0.297 0.427 0.636
Risk factors 0.432 0.275 0.475 0.432
Signs and symptoms 0.608 0.342 0.475 0.613
Treatment/Prevention 0.490 0.330 0.457 0.511

Table 7 Descriptive statistics of the Persian short form of LOSS
Subscales Items Range 

of 
score

Cronbach’s 
alpha 
coefficients

McDonald’s 
omega 
coefficients

Intraclass 
Correlation 
Coefficient 
(ICC)

95% Confidence 
Interval

P-value SEM SDS

Lower 
Bound

Upper 
Bound

Causes/triggers 4 0-4 0.642 0.653 0.738 0.510 0.861 < 0.001 0.967 2.680
Risk factors 2 0-2 0.564 0.567 0.679 0.398 0.829 < 0.001 0.696 1.929
Signs and symptoms 3 0-3 0.722 0.758 0.848 0.714 0.919 < 0.001 0.729 2.020
Treatment/Prevention 2 0-2 0.456 0.477 0.882 0.776 0.937 < 0.001 0.401 1.111
Total of LOSS 11 0-11 0.739 0.753 0.860 0.735 0.926 < 0.001 1.367 3.789

Fig. 2 Standardized parameter estimates for the factor structure of the short form of LOSS (F1: Causes/triggers, F2: Risk factors, F3: Signs and symptoms, 
F4: Treatment/Prevention)
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better to use localized tools in each country. Therefore, 
based on the findings of validity and reliability of the 
Persian LOSS short form in this study, it seems that this 
questionnaire can be used to measure LOSS in the Ira-
nian public population.

A telephone poll was conducted in Germany and the 
LOSS was used to measure the level of suicide literacy, 
which included 12 items [27]. It should be noted that in 
the German version, one of the questions was changed, 
but there was no mention of the indicators. Overall, the 
average suicide literacy score was 7 out of 12, indicating 
the average level of suicide literacy in the German popu-
lation. Also, the best performance of participants related 
to the “treatment and prevention” area was more than 
80% correct [27].

In a study conducted in Jordan’s 16-year-old Arab 
youth, participants were investigated using social media 
platforms (such as Facebook and WhatsApp) [51]. Fewer 
than a quarter of the participants in the study scored 
higher than 6 on suicide literacy, indicating low lev-
els of suicide literacy. In general, the participants had a 
lot of trouble answering the questions correctly and the 
percentage of the correct response above 50% was not 
observed in any of the items [51].

The results of studies that examined the process of sui-
cide death and death in Iran [52–54] showed an increase 
in suicide in the public population as well as different 
age groups that could confirm the need to pay atten-
tion to this issue in Iran. Therefore, given the validity 
and reliability of the Persian version of this tool as well 
as the use of this tool in other countries [15, 25–27, 51, 
55], this questionnaire helped to determine the suicide 
literacy status of the Iranian population to take action if 
needed. It is suggested that future research is performed 
to determine the status of suicide literacy in the Iranian 
population with the present native questionnaire. Also, 
due to the necessity of evidence-based decision-making, 
it is recommended that the use of this native tool or the 
results obtained based on this tool be taken into consid-
eration at the health management level.

Strengths and limitation
One of limitation in this study was that the discriminant 
validity and convergent validity of LOSS was not good. 
It is recommended to test the discriminant validity and 
convergent validity of LOSS again in future research. In 
different populations and countries [52], the rate of sui-
cide and subsequently its related factors may be differ-
ent, so one of the limitations of this study is related to the 
generalizability of the results. In other words, consider-
ing that the present study was conducted on the general 
population, generalizing the validity and reliability of the 
questionnaire to those who are at a higher risk of sui-
cide (such as patients with psychotic disorders) should 
be done with caution. On the other hand, the high sam-
ple size and the completion of the scale for different age 
groups and social classes is strengths of this research, 
while most of the previous studies were done among 
university students [15, 25]. Another strength of this 
research is that the Persian short form of LOSS takes a 
little time to complete the information.

Conclusion
The Persian short form of LOSS with 11 items and four 
dimension of signs/ symptoms (3 questions), the risk fac-
tors (2 questions), treatment/ prevention (2 questions), 
and causes/ triggers (4 questions) is a good, and accept-
able scale to survey the suicide literacy status in the gen-
eral population. Also, given the appropriate number of 
questions, this questionnaire can be easily used for differ-
ent people. Therefore, this questionnaire can be assisted 
to specify the suicide literacy status of different Iranian 
community and groups and provide appropriate feedback 
to health managers and decision makers to use appropri-
ate interventions if necessary.

Abbreviations
LOSS  Literacy of Suicide Scale
EFA  Exploratory factor analysis
KMO  Kaiser-Meyer-Olkin
CFA  Confirmatory factor analysis
F1  Causes/triggers
F2  Risk factors
F3  Signs and symptoms

Table 8 Pearson correlation between subscales of LOSS
Subscales Causes/

triggers
Risk factors Signs and symptoms Treatment/

Prevention
Causes/triggers Pearson Correlation 1 0.288** 0.399** 0.352**

Sig. (2-tailed) 0.000 0.000 0.000
Risk factors Pearson Correlation 0.288** 1 0.351** 0.198**

Sig. (2-tailed) 0.000 0.000 0.000
Signs and symptoms Pearson Correlation 0.399** 0.351** 1 0.361**

Sig. (2-tailed) 0.000 0.000 0.000
Treatment/Prevention Pearson Correlation 0.352** 0.198** 0.361** 1

Sig. (2-tailed) 0.000 0.000 0.000
**. Correlation is significant at the 0.01 level (2-tailed).



Page 9 of 10Jafari et al. BMC Psychiatry          (2023) 23:783 

F4  Treatment/Prevention
PCFI  Parsimony Comparative Fit Index
RFI  Relative Fit Index
GFI  Goodness of Fit Index
AGFI  Adjusted Goodness of Fit Index
IFI  Incremental Fit Index
PNFI  Parsimonious Normed Fit Index
RMSEA  Root Mean Square Error of Approximation
PGFI  Parsimony Goodness-of-Fit Index
CFI  Comparative Fit Index
x2/df  Chi-Square Ratio to Degree of Freedom
RMR  Root Mean Square Residual
TLI  Tucker Lewis Index
NFI  Normed Fit Index
SEM  Standard Error of Measurement
SDC  Smallest Detectable Change
AVE  Average Variance Extracted
MSV  Maximum Shared Squared Variance
ASV  Average Shared Squared Variance
HC  Health Care Centers

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12888-023-05281-y.

Supplementary Material 1

Acknowledgements
We would like to thanks to Social Development and Health Promotion 
Research Center, Gonabad University of Medical Sciences. Also, we would like 
to thanks all people who assisted the authors to run this research project.

Authors’ contributions
Authors MN, AJ, MM, FN, and AMM designed the study. MN, AJ, MM, FN, and 
AMM participated in the conception of the study. MM, AMM and AJ managed 
and conducted the statistical analyses and interpreted the data. AJ and MN 
wrote the first draft and AJ, MN, MM, FN and AMM revised it to make the final 
manuscript. All authors have approved the final manuscript.

Funding
This study was received financial support from Social Development and 
Health Promotion Research Center, Gonabad University of Medical Sciences.

Data Availability
All data generated or analysed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
This study is based on a research project approved by Ethics Committee 
of Gonabad University of Medical Sciences with the code of ethics IR.GMU.
REC.1401.090. All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or national research 
committee and with the 1964 Helsinki declaration and its later amendments 
or comparable. Informed consent to participate was taken from parents/legal 
guardians of illiterate participants. Informed consent to participate was taken 
from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 3 March 2023 / Accepted: 13 October 2023

References
1. Suicide. [https://www.who.int/news-room/fact-sheets/detail/suicide].
2. Fakhari A, Farahbakhsh M, Esmaeili ED, Azizi H. A longitudinal study of 

Suicide and Suicide attempt in northwest of Iran: incidence, predictors, and 
socioeconomic status and the role of sociocultural status. BMC Public Health. 
2021;21(1):1–11.

3. Hassanian-Moghaddam H, Zamani N. Suicide in Iran: the facts and the figures 
from nationwide reports. Iran J Psychiatry. 2017;12(1):73.

4. Martínez-Alés G, Jiang T, Keyes KM, Gradus JL. The recent rise of Suicide 
mortality in the United States. Annu Rev Public Health. 2022;43:99–116.

5. Spillane A, Matvienko-Sikar K, Larkin C, Corcoran P, Arensman E. What are the 
physical and psychological health effects of Suicide bereavement on family 
members? An observational and interview mixed-methods study in Ireland. 
BMJ open. 2018;8(1):e019472.

6. Facts About Suicide. [https://www.cdc.gov/suicide/facts/index.html].
7. Esmaeili ED, Farahbakhsh M, Sarbazi E, Khodamoradi F, Azizi H. Predictors and 

incidence rate of Suicide re-attempt among Suicide attempters: a prospec-
tive study. Asian J Psychiatry. 2022;69:102999.

8. Molina N, Viola M, Rogers M, Ouyang D, Gang J, Derry H, Prigerson HG. 
Suicidal ideation in bereavement: a systematic review. Behav Sci. 2019;9(5):53.

9. Mojahedi M, Esmaeili A, Mahdizadeh K, Nakhaei MH, Salehiniya H, Sahrana-
vard S. Trends of Suicide attempts and factors related to completed Suicide 
during the years 2014–2019 in south Khorasan province, Iran. Asian J Psychia-
try. 2021;65:102825.

10. Junior A, Fletes J, Lemos T, Teixeira EP, Souza M. Risk factors for Suicide: 
systematic review. Risk. 2020;9(3):183–93.

11. Calear AL, Batterham PJ, Christensen H. Predictors of help-seeking for suicidal 
ideation in the community: risks and opportunities for public Suicide preven-
tion campaigns. Psychiatry Res. 2014;219(3):525–30.

12. Han J, Batterham PJ, Calear AL, Randall R. Factors influencing professional 
help-seeking for suicidality. Crisis; 2017.

13. Jahan I, Sharif AB, Hasan A. Suicide stigma and Suicide literacy among Ban-
gladeshi young adults: a cross-sectional study. Front Psychiatry, 14:768.

14. Ram D, Chandran S, Gowdappa B. Suicide and depression literacy among 
healthcare profession students in tertiary care center in South India. J Mood 
Disord. 2017;7(3):149–55.

15. Aldalaykeh M, Dalky H, Shahrour G, Rababa M. Psychometric properties of 
two arabic Suicide scales: Stigma and literacy. Heliyon. 2020;6(4):e03877.

16. O’Rourke MC, Jamil RT, Siddiqui W. Suicide screening and prevention. 2018.
17. Harmer B, Lee S, Duong T, Saadabadi A. Suicidal ideation. 2020.
18. Hom MA, Stanley IH, Joiner TE Jr. Evaluating factors and interventions that 

influence help-seeking and mental health service utilization among suicidal 
individuals: a review of the literature. Clin Psychol Rev. 2015;40:28–39.

19. Cruwys T, An S, Chang MX-L, Lee H. Suicide literacy predicts the provision of 
more appropriate support to people experiencing psychological distress. 
Psychiatry Res. 2018;264:96–103.

20. Ram D, Chandran S, Basavana GH. Suicide and depression literacy among 
healthcare profession students in tertiary care center in South India. Psychia-
try and Behavioral Sciences. 2017;7(3):149.

21. Sharaf AY, Ossman LH, Lachine OA. A cross-sectional study of the relation-
ships between Illness insight, internalized stigma, and Suicide risk in individu-
als with schizophrenia. Int J Nurs Stud. 2012;49(12):1512–20.

22. Fisher D. The literacy educator’s role in Suicide prevention. J Adolesc Adult Lit. 
2005;48(5):364–73.

23. Calear AL, Batterham PJ, Trias A, Christensen H. The literacy of Suicide scale: 
development, validation, and application. Crisis: The Journal of Crisis Inter-
vention and Suicide Prevention 2021.

24. Oliffe JL, Hannan-Leith MN, Ogrodniczuk JS, Black N, Mackenzie CS, Lohan M, 
Creighton G. Men’s depression and Suicide literacy: a nationally representa-
tive Canadian survey. J Mental Health. 2016;25(6):520–6.

25. Han J, Batterham PJ, Calear AL, Wu Y, Shou Y, Van Spijker BA. Translation 
and validation of the Chinese versions of the suicidal ideation attributes 
scale, stigma of Suicide scale, and literacy of Suicide scale. Death Stud. 
2017;41(3):173–9.

26. Arafat SY, Hussain F, Hossain MF, Islam MA, Menon V. Literacy and stigma 
of Suicide in Bangladesh: Scales validation and status assessment among 
university students. Brain and Behavior. 2022;12(1):e2432.

27. Ludwig J, Dreier M, Liebherz S, Härter M, von dem Knesebeck O. Suicide 
literacy and Suicide stigma–results of a population survey from Germany. J 
Mental Health. 2022;31(4):517–23.

https://doi.org/10.1186/s12888-023-05281-y
https://doi.org/10.1186/s12888-023-05281-y
https://www.who.int/news-room/fact-sheets/detail/suicide
https://www.cdc.gov/suicide/facts/index.html


Page 10 of 10Jafari et al. BMC Psychiatry          (2023) 23:783 

28. Collado F, Martínez J, Cangas AJ, Trigueros R. Spanish validation of short-form 
version of literacy of Suicide scale (LOSS) and stigma of Suicide scale (SOSS). 
Brain Behav 2023:e3182.

29. Han J, Batterham PJ, Calear AL, Wu Y, Shou Y, van Spijker BA (2017) Translation 
and validation of the Chinese versions of the Suicidal Ideation Attributes 
Scale, Stigma of Suicide Scale, and Literacy of Suicide Scale. Death Stud 
41(3):173–179

30. Tabatchnick BG, Fidell LS. Using multivariate statistics. Needham Heights, MA 
2001.

31. Williams B, Onsman A, Brown T. Exploratory factor analysis: a five-step guide 
for novices. Australasian J Paramedicine 2010, 8(3).

32. Fokkema M, Greiff S. How performing PCA and CFA on the same data equals 
trouble: Overfitting in the assessment of internal structure and some editorial 
thoughts on it. 2017.

33. Hancock GR, Mueller RO, Stapleton LM. The reviewer’s guide to quantitative 
methods in the social sciences. 1st ed. New York: Routledge; 2010.

34. Knekta E, Runyon C, Eddy S. One size doesn’t fit all: using factor analysis to 
gather validity evidence when using surveys in your research. CBE—Life Sci 
Educ. 2019;18(1):rm1.

35. Organization WH. Process of translation and adaptation of instruments. 2009. 
In.; 2010.

36. Taghizadeh Z, Ebadi A, Montazeri A, Shahvari Z, Tavousi M, Bagherzadeh 
R. Psychometric properties of health related measures. Part 1: translation, 
development, and content and face validity. Payesh. 2017;16(3):343–57.

37. Osborne JW. Best practices in quantitative methods. Sage; 2008.
38. Nunnally JC. bernstein IH. Psychometric theory. New York: McG raw-Hill 1994.
39. Kaiser HF, Rice J. Little jiffy, mark IV. Educ Psychol Meas. 1974;34(1):111–7.
40. Harrington D. Confirmatory Factor Analysis (Illustrated ed. ): Oxford University 

Press. In.: US;; 2008.
41. Henry JW, Stone RW. A structural equation model of end-user satisfaction 

with a computer-based medical information system. Inform Resour Manage J 
(IRMJ). 1994;7(3):21–33.

42. Lomax RG, Schumacker RE. A beginner’s guide to structural equation model-
ing. psychology press; 2004.

43. Kline R. Details of path analysis. Principles and practice of structural equation 
modeling. In. New York: Guilford; 2005.

44. Schreiber JB, Nora A, Stage FK, Barlow EA, King J. Reporting structural equa-
tion modeling and confirmatory factor analysis results: a review. J Educational 
Res. 2006;99(6):323–38.

45. Hair J, Black W, Babin B, Anderson R, Tatham R. Multivariate data analysis 
Prentice Hall Pearson Education. In.: Upper Saddle River NJ; 2006.

46. Nunnally JC. Psychometric theory 3E. Tata McGraw-Hill Education; 1994.
47. Bland JM, Altman DG. Statistics notes: Cronbach’s alpha. BMJ. 

1997;314(7080):572.
48. Koo TK, Li MY. A Guideline of selecting and reporting Intraclass correlation 

coefficients for Reliability Research. J Chiropr Med. 2016;15(2):155–63.
49. Ahmadizadeh MJ, Ebadi A, Sirati Nir M, Tavallaii A, Sharif Nia H, Lotfi MS. 

Development and psychometric evaluation of the treatment adherence 
questionnaire for patients with Combat post-traumatic stress disorder. 
Patient Prefer Adherence. 2019;13:419–30.

50. Lu W-S, Wang C-H, Lin J-H, Sheu C-F, Hsieh C-L. The minimal detectable 
change of the simplified Stroke rehabilitation assessment of movement 
measure. J Rehabil Med. 2008;40(8):615–9.

51. Bland JM, Altman D. Statistical methods for assessing agreement between 
two methods of clinical measurement. The Lancet. 1986;327(8476):307–10.

52. Al-Shannaq Y, Aldalaykeh M. Suicide literacy, Suicide stigma, and psychologi-
cal help seeking attitudes among arab youth. Curr Psychol 2021:1–13.

53. Mirahmadizadeh A, Rezaei F, Mokhtari AM, Gholamzadeh S, Baseri A. Epide-
miology of Suicide attempts and deaths: a population-based study in Fars, 
Iran (2011–16). J Public Health. 2020;42(1):e1–e11.

54. Mokhtari AM, Gholamzadeh S, Salari A, Hassanipour S, Mirahmadizadeh A. 
Epidemiology of Suicide in 10–19 years old in southern Iran, 2011–2016: a 
population-based study on 6720 cases. J Forensic Leg Med. 2019;66:129–33.

55. Mokhtari AM, Sahraian S, Hassanipour S, Baseri A, Mirahmadizadeh A. The epi-
demiology of Suicide in the elderly population in Southern Iran, 2011–2016. 
Asian J Psychiatry. 2019;44:90–4.

56. Batterham PJ, Han J, Calear AL, Anderson J, Christensen H. Suicide stigma and 
Suicide literacy in a clinical sample. Suicide and Life-Threatening Behavior. 
2019;49(4):1136–47.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Evaluation the validity and reliability of persian short form of the literacy of suicide scale (LOSS): a methodological study in 2022
	Abstract
	Introduction
	Methods
	Sample size stage
	Sampling method
	Instruments for data gathering
	Translation process
	Validity
	Structure validity (EFA and CFA)
	EFA
	CFA
	Convergent and discriminant validity
	Reliability stage


	Statistical analysis
	Results
	Demographic characteristics
	Validity assessment
	EFA
	CFA
	Reliability
	Ceiling and floor effect

	Discussion
	Strengths and limitation

	Conclusion
	References


