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Abstract
Background: Meta-analytic results have revealed a signi�cant in�uence of stress on a wide array of
psychological and behavioral markers, underscoring its considerable clinical importance. Providing a
simple and cost-effective tool assessing stress for the Arabic-speaking population, predominantly
residing in low- and middle-income nations, where research can be arduous, would be immensely
bene�cial. Therefore, our aim was to examine the psychometric properties of an Arabic version of the
Stress Numerical Rating Scale-11 (Arabic SNRS-11), including its factor structure, reliability, and construct
validity.

Methods: 763 participants were recruited during November 2023. An anonymous self-administered
Google Forms link was distributed via social media networks. To explore the factor structure of the Arabic
SNRS-11, we utilized the FACTOR software. Initially, an exploratory factor analysis (EFA) was performed,
employing principal component analysis on the items from the Perceived Stress Scale (PSS).
Subsequently, the analysis was repeated after integrating the Arabic SNRS-11.

Results: The results of the EFA revealed two factors, which explained 66.43% of the common variance.
When adding the SNRS-11, Bartlett’s test of sphericity, χ2(55) = 4127.1, p < .001, and KMO (.88) remained
adequate. The two-factor solution obtained explained 63.28% of the variance. The same structure was
obtained in both males and females separately. McDonald’s ω and Cronbach’s α were very good for all
models. Both PSS and Arabic SNRS-11 scores correlated signi�cantly and positively with each other, as
well as with higher depression, anxiety and stress scores. Finally, no signi�cant difference was found
between males and females in terms of PSS and Arabic SNRS-11 scores.

Conclusion: The �ndings indicate that the Arabic SNRS-11 is a cost-effective, valid, and reliable tool for
assessing stress. Therefore, we strongly recommend its adoption in future research involving Arabic-
speaking adolescents in clinical and research contexts within Arab regions, especially when researchers
face limitations in terms of time or resources.

1. Background
Stress is intricately intertwined with both physical and psychological dimensions of health and overall
well-being, underscoring its signi�cance as a vital subject of examination in the �eld of psychiatry [1].
Perceived stress is de�ned as ‘the feelings or thoughts of an individual about how much they are under
stress at a given point in time” [2]. The stress phenomenon encompasses a combination of physiological
[3, 4], psychological [5], and social [6] reactions occurring when unpredictable environmental changes
disrupt an individual's equilibrium or homeostasis, subsequently eliciting a stress response [7]. Thus, the
progression of stress responses is in�uenced by factors such as environmental predictability and
physiological limits [8].

Strong evidence suggests that the cumulative effects of stress have been linked to various mental health
issues, including depression [10–12], anxiety and suicidal ideation [13], poor sleep quality [14],
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challenging living conditions, health problems [15], and di�culties in interpersonal relationships [16].
Additionally, stress was found to be linked to socio-demographic and psychosocial factors in both males
and females, including lower household income, lower educational attainment, and living alone [19].
Hence, evaluating stress holds great signi�cance for both research and clinical objectives.

Measures of stress

While concise instruments like the Subjective Units of Distress Scale [20] have been employed to gauge
momentary emotions and internal states (including anxiety, anger, agitation, stress, or other distressing
feelings), there hasn't been a scale speci�cally designed for measuring momentary stress. Littman, White,
Satia, Bowen, and Kristal [21] highlight that stress assessment has predominantly concentrated on
quantifying stressors or investigating psychological reactions to stressors.

Subjective stress scales validated for use with pediatric populations include the Children’s Hassles Scale
(comprising 43 questions) [22], the Perceived Stress Scale (with 14 questions; a shorter version has 10
questions) [6], and the Children’s Hassles and Uplifts Scale (consisting of 25 questions) [23]. While these
tools are valuable, their completion can be time-consuming, ranging from 10 to 43 questions [24]. With
the exception of The Children’s Hassles Scale, most of these scales primarily assess past stress levels to
estimate current stress. As an example, the Perceived Stress Scale (PSS), validated in different languages
[25–28] including Arabic [29–32], assesses an individual's overall life stressors over the preceding month.
The respondent's evaluation of the frequency with which they have experienced nervousness and stress
in the past month may be susceptible to retrospective bias, in�uenced by their recall of past events and
their current emotional state.

Overall, the currently employed subjective stress scales have drawbacks, such as their length, mode of
administration, potential retrospective bias [33, 34], and the challenge of evaluating past stress to
estimate present stress [35]. Therefore, creating a concise and easily administered tool for assessing
current stress response levels, adaptable to various modes of administration, and incorporating a brief
screening approach, would be valuable for both clinical and research purposes. In pursuit of this
objective, the Stress Numerical Rating Scale-11 (SNRS-11) has been developed [24].

The Stress Numerical Rating Scale-11 (SNRS-11)

The Stress Numerical Rating Scale (SNRS-11) captures both momentary (state) and day-to-day stress, as
indicated by Karvounides et al. (2016) [24]. Modeled closely after the pain Numerical Rating Scale (NRS)
by Von Baeyer [36], the SNRS-11 is a single-item scale with a range of 0 to 10 and similar endpoint
anchors: 0 = "No stress" and 10 = "Highest stress possible." For momentary stress, respondents provide
their level of stress factually in the moment, while for day-to-day stress, they rate stress experienced over
the past week. Emphasizing stress intensity as one dimension of the multidimensional stress construct,
the SNRS-11 mirrors the NRS-11's focus on assessing and measuring pain intensity as one dimension of
pain.
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The Stress Numerical Rating Scale-11 (SNRS-11) is a straightforward, one-item stress scale with
demonstrated preliminary validation in samples of adolescents and emerging adults [24]. Additionally,
the 0 to 10 scale is readily comprehensible and accomplished by children, as indicated by Crandall et al.
[37]. In particular, the Numerical Rating Scale (NRS) is validated for use in children as young as 8 years
old, and potentially even as young as 6 years, depending on the context [38]. Moreover, employing a
numerical scale with straightforward anchors helps prevent misunderstandings and reduces the
likelihood of a broad range of interpretations [37].

The present study

Stress is a universal aspect of everyday life, but its manifestations vary signi�cantly across cultures [39]
due to differences in physical, climatic, ecological, social, and political factors. Thereby, Western cultures
differ from Eastern cultures in terms of the four theoretical dimensions [40]: individualism vs.
collectivism, cognitivism vs. emotionalism, free will vs. determinism, and materialism vs. spiritualism.
Research by Hashimoto et al. (2012) has shown that collectivist societies often report higher levels of
perceived stress, particularly related to interpersonal relationships [41]. This heightened sensitivity in
interdependently oriented cultures, where social harmony is highly valued, can lead to greater perceived
stress. Moreover, individualistic societies tend to prioritize acknowledging and expressing their
psychological states and emotions [42]. In contrast, collectivist individuals often believe that
psychological states and bodily sensations are intertwined and place a higher value on emotional reserve
for the sake of social harmony [42].

In the past decade, numerous Arab nations have experienced wars, con�icts, and signi�cant social and
geopolitical transformations, all of which have had detrimental effects on the mental well-being of their
populations [43, 44]. A recent study involving secondary school students in Saudi Arabia indicated a
prevalence of anxiety at 35.2%, followed by depression at 30.8%, and stress at 14.7% [45]. This
underscores the signi�cance of addressing social stressors like bullying and physical assault and
advocating for a secure and supportive school environment to prevent mental health disorders in this
population. Another study conducted among adolescents in the United Arab Emirates [46], utilizing the
PSS-14, found that the overall perceived stress level was high in 20% of respondents and moderate in
76%. This emphasizes the importance of early identi�cation of adolescents experiencing severe
academic stress. Data collected from Lebanon underscores the high levels of stress experienced by the
population, all within a country grappling with limited resources [47].

In order to facilitate and encourage research both within and across Arab nations on the stress topic, we
embarked on an investigation into the psychometric properties of an Arabic translation of the SNRS-11,
denoted as Arabic SNRS-11. This investigation encompassed an exploration of its factor structure,
reliability, and construct validity. Furthermore, we analyzed the connections between Arabic SNRS-11
scores and indicators such as psychological distress, and perceived stress. The aim of introducing this
straightforward and cost-effective tool for assessing stress to the Arabic-speaking community, which
largely resides in low- and middle-income countries, where research endeavors can be particularly
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challenging, holds substantial value. Hence, having a straightforward, rapid, and precise assessment
method could offer numerous advantages, such as streamlining the creation of tailored interventions.
[37].

2. Methods
Procedures

A total of 763 Lebanese adults from all districts/governorates of Lebanon participated in this cross-
sectional study in November 2023. Using a snowball sampling approach, a survey was created on Google
Forms and circulated across messaging applications and social media networks (WhatsApp, Instagram,
Messenger). Before proceeding with the questionnaire, participants were informed of the purpose of the
study, assured of the anonymity of their participation and provided with a virtual informed consent form
via ‘Google Forms’. The latter had to be “signed”, after reading, by clicking the box “Yes, I acknowledge
having read the above-mentioned information and I agree to participate in this study voluntarily and
without any pressure” to which the answer is required in order to continue with the self-administration.
Internet protocol (IP) addresses were checked to ensure that no one responded to the poll more than once.
After participants gave digital informed consent, the aforementioned items were given in a pre-
randomized order to account for order effects. Participants had the right to accept or refuse to respond,
and no �nancial compensation was provided in exchange for their submission.

Minimal Sample Size Calculation

A minimum of 100–110 participants was deemed necessary based on 10 participants per item’s scale
[48].

Measures

The Arabic questionnaire assessed the sociodemographic characteristics of the included participants
(sex, marital status and education level), as well as the following scales:

The Stress Numerical Rating Scale-11 (SNRS-11). To gauge momentary stress, participants answered the
question, “On a scale of 0 to 10, with 0 being no stress and 10 being worst stress possible, what number
best describes your level of stress right now?” [24]. Below the question, the 11 numerical options were
evenly spaced on the page, with reference points labeled beneath the "0" and "10." Participants indicated
their stress level by circling the corresponding number. The scores were then classi�ed into categories: no
stress (0), mild stress (1–3), moderate stress (4–7), and severe stress (8–10) [49].

The Cohen Perceived Stress Scale-10 (PSS-10). The PSS-10 is a self-report measure comprising 10 items
designed to assess global perceived stress [6] (e.g. In the last month, how often have you been upset
because of something that happened unexpectedly?). To derive a total score ranging from 0 to 40, the
four positively worded items are reverse-scored, and the sum of all scale items is calculated. Higher total
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scores on this scale are indicative of elevated levels of perceived stress. The Arabic validated version of
the PSS-10 was used [31] (ω = .81 / α = .83).

The Depression Anxiety Stress Scale (DASS-8). The DASS-8, a shortened version of the DASS-21, consists
of eight items divided into three subscales: depression (3 items; e.g. I was unable to become enthusiastic
about anything), anxiety (3 items; e.g. I felt scared without any good reason), and stress (2 items; e.g. I
felt that I was using a lot of nervous energy) [50]. Responses to the items are scored on a 4-point scale,
ranging from 0 (did not apply to me at all) to 3 (applied to me very much or most of the time). The DASS-
8 has a score range of 0 to 24, whereas the subscale scores fall into the ranges of 0 to 9, 0 to 9, and 0 to
6, respectively. Higher scores equate to a higher level of symptom a�rmation. The reliability coe�cients
were as follows: depression (ω = .75 / α = .75), anxiety (ω = .77 / α = .77) and stress (α = .58).

Translation Procedure

Prior to implementation in the current study, the SNRS-11 scale underwent translation and adaptation into
the Arabic language and context. The translation process involved rendering the scale into literary Arabic
(Modern Standard Arabic), the o�cial language across Arab nations and utilized for cross-group
communication. The objective was to achieve semantic equivalence between the original and Arabic
versions in accordance with international norms and recommendations [51]. This was accomplished
through a forward and backward translation method.

A Lebanese translator, not a�liated with the study, translated the English version into Arabic.
Subsequently, a Lebanese psychologist pro�cient in English translated the Arabic version back into
English. The translation team ensured a balanced approach, addressing any speci�c or literal
translations. A committee of experts, consisting of two psychiatrists, one psychologist, the research team,
and the two translators, compared the initial and translated English versions to identify and rectify any
inconsistencies, thereby ensuring translation accuracy [52].

To adapt the measure to the speci�c context, the translation team scrutinized for potential
misunderstandings in item wording and evaluated the ease of item interpretation. This process aimed to
guarantee conceptual equivalence between the original and Arabic scales in both contexts [53]. Following
the translation and adaptation, a pilot study involving 20 participants was conducted to con�rm
comprehension of all questions. No changes were made after the pilot study, indicating the clarity and
appropriateness of the translated scale.

Analytic strategy

There were no missing responses in the dataset. To examine the factor structure of the Arabic Stress
NRS-11, we used an exploratory factor analysis, using a principal component analysis using the FACTOR
software [54]. We veri�ed all requirements related to item-communality [55], average item correlations,
and item-total correlations [56]. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (which
should ideally be ≥ .80) and Bartlett’s test of sphericity (which should be signi�cant) ensured the
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adequacy of our sample [57]. The Measure of Sampling Adequacy (MSA) at the item level was also
veri�ed, with values below 0.5 leading to the elimination of the item [58]. The procedure followed for
determining the number of dimensions was the Parallel Analysis (PA) [59], using the polychoric
correlation matrix in view of the ordinal nature of the data. Item retention was based on the
recommendation that items with “fair” loadings and above (i.e., ≥ .33) [60].

Composite reliability in both subsamples was assessed using McDonald’s ω and Cronbach’s α
coe�cients, with values greater than .70 re�ecting adequate composite reliability [61]. The total PSS and
Arabic Stress NIS-11 scores followed a normal distribution, with skewness and kurtosis values varying
between − 1 and + 1 [62]. The Student t test was used to compare the scores between sex groups. To
assess convergent and concurrent validity, the Pearson test was used to correlate the scores with the
DASS subscales scores. Values ≤ .10 were considered weak, ~ .30 were considered moderate, and ~ .50
were considered strong correlations [63].

3. Results
Descriptive statistics

Seven hundred sixty-three Lebanese participants completed the survey, with a mean age of 16.08 years
(SD = 1.74), with 62.4% females. Table 1 presents the descriptive statistics of the used scales, which were
all considered as normally distributed. The Arabic SNRS-11 had a mean of 4.79 (SD = 2.47, range: 0–10),
a median of 5.00, a mode of 5, with the majority of the participants scoring 5 (21.9%) and 4 (14.9%)
respectively.

Table 1
Descriptive statistics of all scores.

  Mean SD Min Max Skewness Kurtosis

Arabic Stress NRS-11 4.86 2.54 0 10 .096 − .657

PSS 27.48 3.20 10 50 − .125 1.348

Depression 3.66 2.16 0 9 .112 − .411

Anxiety 3.61 2.17 0 9 .168 − .405

Stress 2.65 1.49 0 6 .181 − .405

Exploratory Factor Analysis
Factor analysis on the total sample. The relevance of the items was analyzed using the MSA index, which
indicated that all items measured the same domain as the rest of the questionnaire, with a value greater
than 0.50 for all items. The Bartlett’s test of sphericity, χ2(45) = 3874, p < .001, and KMO (.874) indicated
that the PSS items had adequate common variance for factor analysis. The results of the EFA revealed
two factors, which explained 66.43% of the common variance. When adding the SNRS-11, Bartlett’s test
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of sphericity, χ2(55) = 4127.1, p < .001, and KMO (.88) remained adequate. The two-factor solution
obtained explained 63.28% of the variance. The same structure was obtained in both males and females
separately (Table 2). McDonald’s ω and Cronbach’s α were very good for all models.
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Table 2
Rotated factor loads obtained from the Exploratory Factor Analysis (EFA)

  EFA 1: conducted on the total sample.  

  Model 1: EFA of PSS items alone Model 2: EFA of PSS items + SISS

  Factor 1 Factor 2 Factor 1 Factor 2

PSS 1 .72 .16 .17 .73

PSS 2 .83 .07 .09 .83

PSS 3 .78 .09 .10 .79

PSS 4 .22 .71 .71 .20

PSS 5 − .001 .78 .78 − .02

PSS 6 .69 .19 .21 .68

PSS 7 .15 .78 .77 .13

PSS 8 .13 .75 .76 .10

PSS 9 .71 .13 .15 .71

PSS 10 .76 .09 .12 .73

Arabic SNRS-11 - - − .11 .52

McDonald’s ω .87 .82 .82 .80

Cronbach’s α .86 .82 .82 .79

EFA 2: conducted on males only.

PSS 1 .77 .14 .76 .16

PSS 2 .80 .10 .80 .13

PSS 3 .76 .12 .77 .14

PSS 4 .22 .74 .20 75

PSS 5 .03 .81 .001 .82

PSS 6 .74 .19 .73 .20

PSS 7 .20 .82 .17 .82

PSS 8 .16 .77 .13 .77

Numbers in bold indicate the highest loading factor; PSS = Perceived Stress Scale; Arabic SNRS-11 = 
Arabic Stress Numerical Rating Scale-11
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  EFA 1: conducted on the total sample.  

  Model 1: EFA of PSS items alone Model 2: EFA of PSS items + SISS

  Factor 1 Factor 2 Factor 1 Factor 2

PSS 9 .70 .22 .70 .24

PSS 10 .76 .10 .75 .13

SISS - - .45 − .09

McDonald’s ω .87 .85 .85 .77

Cronbach’s α .87 .85 .85 .77

EFA 3: conducted on females only.

PSS 1 .69 .19 .71 .20

PSS 2 .85 .07 .84 .09

PSS 3 .79 .08 .80 .10

PSS 4 .22 .68 .20 .69

PSS 5 − .004 .77 − .02 .76

PSS 6 .67 .20 .65 .22

PSS 7 .14 .75 .12 .74

PSS 8 .13 .74 .10 .76

PSS 9 .71 .09 .71 .11

PSS 10 .76 .09 .73 .12

Arabic SNRS-11 - - .58 − .12

McDonald’s ω .86 .80 .80 .81

Cronbach’s α .86 .80 .80 80

Numbers in bold indicate the highest loading factor; PSS = Perceived Stress Scale; Arabic SNRS-11 = 
Arabic Stress Numerical Rating Scale-11

Convergent and concurrent validity
Both PSS and Arabic SNRS-11 scores correlated signi�cantly and positively with each other, as well as
with higher depression, anxiety and stress scores (Table 3). Finally, no signi�cant difference was found
between males and females in terms of PSS and Arabic Stress NRS-11 scores (Table 4).
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Table 3
Correlation of the Perceived Stress Scale score and the Arabic

SNRS-11 with other continuous variables.

  1 2 3 4 5

1. Arabic SNRS-11 1        

2. Perceived Stress .31*** 1      

3. Depression .34*** .34*** 1    

4. Anxiety .33*** .34*** .70*** 1  

5. Stress .39*** .43*** .68*** .64*** 1

*p < .05; ***p < .001

 
Table 4

Bivariate analysis of the Perceived Stress Scale (PSS) and the Arabic SNRS-11 with
categorical variables.

  PSS A-SISS

  Mean ± SD t df p Mean ± SD t df p

Sex   -1.40 791 .163   -1.53 791 .125

Male 27.08 ± 6.43       4.68 ± 2.56      

Female 27.72 ± 6.06       4.97 ± 2.52      

Numbers in bold indicate signi�cant p values.

4. Discussion
In this study, our objective was to translate and validate the Arabic version of the SNRS-11. EFA a�rmed
good congruence of factor structure across sex. The Arabic SNRS-11 exhibited acceptable composite
reliability coe�cients. Comparisons between the PSS and Arabic SNRS-11 indicated similar relationships
with the variables under investigation, including anxiety, depression, and stress. These �ndings
established a su�cient level of construct validity for both measures.

We found a mean Arabic SNRS-11 score of 4.79 ± 2.47. EFA yielded a two-factor structure of the Arabic
SNRS-11, in opposite to the one-dimensional measure obtained in the original validation [24] and another
validation in both inpatient and outpatient settings [35]. Although there are advantages to the one-
dimensional measure as discussed, it does reduce the ability to measure multiple dimensions of stress
[37]. Additionally, we found positive correlations between the PSS and Arabic SNRS-11 scores, suggesting
that the single-item scale is informative and relevant to assess the stress construct.
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Both PSS and Arabic SNRS-11 scores correlated signi�cantly and positively with higher depression,
anxiety and stress scores, in line with existing research that highlights a relationship between the stress
response to a stressor (termed perceived stress) and psychological distress, de�ned as a comprehensive
concept encompassing a wide spectrum of symptoms, ranging from everyday feelings of vulnerability
and fear to severe mental conditions like depression, anxiety, and adjustment disorder [64, 65]. For
instance, a study involving Chinese physicians [66] demonstrated that perceived stress played a
substantial role in explaining the variation in psychological distress (43.1%), self-a�rmation (23.2%),
depression (23.6%), and anxiety (23%). Furthermore, another study suggested that the total distress score,
along with its emotional and social distress subscales, exhibited positive correlations with anxiety and
depression, hinting at a potential overlap between these two constructs [67]. Hence, it is advisable to
incorporate stress reduction strategies into interventions aimed at preventing and treating psychological
distress.

In the sex comparison of stress scores, no statistically signi�cant differences were observed between
males and females in terms of PSS and Arabic SNRS-11 scores. Multiple studies showed that females
generally reported lower well-being compared to men [68] and suggested that males and females have
different responses to stress [69–71], and this sex disparity can be attributed to a combination of
biological and social determinants. These determinants encompass sex stereotypes, cultural background,
inequities, social segregation, and issues related to autonomy [72].

More precisely, females not only tend to experience a greater number of stressful life events [71] but also
employ different coping strategies; females often lean towards a "tend-and-befriend" response to
stressors, while males are more inclined to exhibit a "�ght or �ight" reaction [73]. This aligns with studies
demonstrating that females often engage in emotion-focused coping or passive coping strategies, while
men tend to prefer active coping strategies [74]. It's important to note that the choice of coping strategy
can vary depending on the speci�c stressor [75], and available response options [76]. On the other hand,
these sex differences appear to be in�uenced by genetic factors present on sex chromosomes and the
production of gonadal hormones [71].

Study Limitations

When discussing the limitations of the current study, it's crucial to begin by highlighting that the single-
item measures have faced criticism for their potentially lower and uncertain reliability. This arises from
the fact that estimating measurement error may not conform to the prescribed model, which typically
relies on intercorrelations among multiple items to determine reliability (i.e., the internal consistency
approach) [77]. Consequently, when only a single item is employed, the measure may not be amenable to
internal consistency assessment procedures [77]. To overcome this limitation, it is advisable to explore
alternative methods, such as test-retest reliability assessments, as recommended [77]. These approaches
should be taken into account in future research endeavors.

Additional limitations need to be considered. This study is cross-sectional in nature, which implies that
causation cannot be directly inferred from the �ndings. Furthermore, the symptoms were self-reported
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and not evaluated by healthcare professionals, making them inherently subjective. It's also important to
note that the results of this study may not be easily generalized to the entire population due to the sample
composition, which predominantly consisted of females (62.4%), recruited through the snowball
technique.

Although the abovementioned limitations, this study indicates potential promise for the Arabic SNRS-11.
The availability of a practical and clinically relevant self-report measure, which facilitates the collection
and categorization of momentary or day-to-day stress in an uncomplicated and cost-free manner, will
enable systematic assessment and tracking of stress over time.

5. Conclusion
The objective of the current study was to give evidence of the Arabic SNRRS-11 reliability and validity.
This was accomplished by looking at the Arabic SNRS-11 factor structure's consistency across gender,
composite reliability, and construct validity. Subsequently, it is recommended to use this single item to
assess momentary or day-to-day stress among Arabic-speaking adolescents in Arab clinical and research
settings. To evaluate the practical effectiveness of the Arabic SNRS-11 and to further enhance the data
on its construct validity, future studies should assess the measure in diverse contexts and among speci�c
populations.

Declarations
Ethics Approval and Consent to Participate: Ethics approval for this study was obtained from the ethics
committee of the School of Pharmacy at the Lebanese International University. Written informed consent
was obtained from all subjects; the online submission of the soft copy was considered equivalent to
receiving a written informed consent. All methods were performed in accordance with the relevant
guidelines and regulations.

Consent for publication: Not applicable.

Availability of data and materials: All data generated or analyzed during this study are not publicly
available due the restrictions from the ethics committee, but are available upon a reasonable request
from the corresponding author.

Competing interests: The authors have nothing to disclose.

Funding: None.

Author contributions: SO, FFR and SH designed the study; SO drafted the manuscript; SH carried out the
analysis and interpreted the results; SEK, FS and MD collected the data. RH and DM reviewed the paper
for intellectual content; all authors reviewed the �nal manuscript and gave their consent.

Acknowledgements: The authors would like to thank all participants.



Page 14/19

References
1. Mozumder MKJPo. Reliability and validity of the Perceived Stress Scale in Bangladesh.

2022;17(10):e0276837.

2. Gellman M, Turner JR. Encyclopedia of behavioral medicine. 1st 2013;1;2013; ed. New York, NY:
Springer New York; 2013.

3. Godoy LD, Rossignoli MT, Del�no-Pereira P, Garcia-Cairasco N, de Lima Umeoka EH. A
Comprehensive Overview on Stress Neurobiology: Basic Concepts and Clinical Implications. Frontiers
in behavioral neuroscience. 2018;12:127-. doi: 10.3389/fnbeh.2018.00127.

4. Kavanagh DJ. Stress, Appraisal and CopingS. Lazarus and S. Folkman, New York: Springer, 1984, pp.
444, $31.95. Behavioural and cognitive psychotherapy. 1986;14(4):345-. doi:
10.1017/S0141347300015019.

5. Stress, Appraisal and Coping. By LazarusR. S. and FolkmanS. (Pp. 445; illustrated; $31.95.) Springer
Publishing: New York. 1984. Cambridge, UK: Cambridge University Press; 1985. p. 705-.

�. Cohen S, Kamarck T, Mermelstein R. A Global Measure of Perceived Stress. Journal of health and
social behavior. 1983;24(4):385-96. doi: 10.2307/2136404.

7. Luttbeg B, Beaty LE, Ambardar M, Grindstaff JL. Mathematical modeling reveals how the speed of
endocrine regulation should affect baseline and stress-induced glucocorticoid levels. Hormones and
behavior. 2021;136:105059-. doi: 10.1016/j.yhbeh.2021.105059.

�. Taborsky B, English S, Fawcett TW, Kuijper B, Leimar O, McNamara JM, et al. Towards an
Evolutionary Theory of Stress Responses. Trends in ecology & evolution (Amsterdam).
2021;36(1):39-48. doi: 10.1016/j.tree.2020.09.003.

9. RS LJ - . Stress, appraisal, and coping. New York, Springer. 1984.

10. Bleys D, Luyten P, Soenens B, Claes S. Gene-environment interactions between stress and 5-HTTLPR
in depression: A meta-analytic update. Journal of affective disorders. 2018;226:339-45. doi:
10.1016/j.jad.2017.09.050.

11. Heinen I, Bullinger M, Kocalevent R-D. Perceived stress in �rst year medical students - associations
with personal resources and emotional distress. BMC medical education. 2017;17(1):4-. doi:
10.1186/s12909-016-0841-8.

12. Azim SR, Baig M. Frequency and perceived causes of depression, anxiety and stress among medical
students of a private medical institute in Karachi: a mixed method study. Journal of the Pakistan
Medical Association. 2019;69(6):840-5.

13. Eisenberg D, Speer N, Hunt JB. Attitudes and beliefs about treatment among college students with
untreated mental health problems. Psychiatric services (Washington, DC). 2012;63(7):711. doi:
10.1176/appi.ps.201100250.

14. Lee H, Rauktis ME, Fusco RA. Perceived stress and sleep quality among master's students in social
work. Social work education. 2022;41(5):1018-34. doi: 10.1080/02615479.2021.1910231.



Page 15/19

15. Bremberg S. Mental health problems are rising more in Swedish adolescents than in other Nordic
countries and the Netherlands. Acta Paediatrica. 2015;104(10):997-1004. doi: 10.1111/apa.13075.

1�. Yang T, Jiang S, Yu L, Cottrell RR, Si Q. Life stress, uncertainty stress and self-reported illness: a
representative nationwide study of Chinese students. Journal of public health. 2018;26(2):205-9. doi:
10.1007/s10389-017-0837-9.

17. Agnew RJC. Foundation for a general strain theory of crime and delinquency. 1992;30(1):47-88.

1�. Aneshensel CS. Social Stress: Theory and Research. Annual review of sociology. 1992;18(1):15-38.
doi: 10.1146/annurev.so.18.080192.000311.

19. Cheon Y, Park J, Jeong BY, Park EY, Oh J-K, Yun EH, et al. Factors associated with psychological
stress and distress among Korean adults: the results from Korea National Health and Nutrition
Examination Survey. Scienti�c reports. 2020;10(1):15134-. doi: 10.1038/s41598-020-71789-y.

20. Wolpe J. The practice of behavior therapy : hard,: pbk. 1st ed: Pergamon Press; 1969.

21. Littman AJ, White E, Satia JA, Bowen DJ, Kristal AR. Reliability and Validity of 2 Single-Item
Measures of Psychosocial Stress. Epidemiology (Cambridge, Mass). 2006;17(4):398-403. doi:
10.1097/01.ede.0000219721.89552.51.

22. Kaner AD, Feldman SS, Weinberger DA, Ford ME. Uplifts, hassles, and adaptational outcomes in early
adolescents. The Journal of early adolescence. 1987;7(4):371-94. doi: 10.1177/0272431687074002.

23. Kanner AD, Feldman SS, Weinberger DA, Fold MEJTJoEA. Children's Uplifts Scale.

24. Karvounides D, M. Simpson P, Davies WH, A. Khan K, J. Weisman S, R. Hainsworth K. Three studies
supporting the initial validation of the stress numerical rating scale-11 (Stress NRS-11): A single item
measure of momentary stress for adolescents and adults. Pediatric dimensions. 2016;1(4). doi:
10.15761/PD.1000124.

25. Eklund M, Bäckström M, Tuvesson H. Psychometric properties and factor structure of the Swedish
version of the Perceived Stress Scale. Nordic journal of psychiatry. 2014;68(7).

2�. Lesage F-X, Berjot S, Deschamps F. Psychometric properties of the French versions of the Perceived
Stress Scale. International journal of occupational medicine and environmental health.
2012;25(2):178-84. doi: 10.2478/S13382-012-0024-8.

27. Katsarou A, Panagiotakos D, Zafeiropoulou A, Vryonis M, Skoularigis I, Tryposkiadis F, et al.
Validation of a Greek version of PSS-14; a global measure of perceived stress. Central European
journal of public health. 2012;20(2):104-9. doi: 10.21101/cejph.a3698.

2�. González-Ramírez MT, Rodríguez-Ayán MN, Hernández RL. The Perceived Stress Scale (PSS):
Normative Data and Factor Structure for a Large-Scale Sample in Mexico. The Spanish journal of
psychology. 2013;16:E47-E. doi: 10.1017/sjp.2013.35.

29. Almadi T, Cathers I, Hamdan Mansour AM, Chow CM. An Arabic version of the Perceived Stress
Scale: Translation and validation study. International journal of nursing studies. 2012;49(1):84-9. doi:
10.1016/j.ijnurstu.2011.07.012.



Page 16/19

30. Chaaya M, Osman H, Naassan G, Mahfoud Z. Validation of the Arabic version of the Cohen
Perceived Stress Scale (PSS-10) among pregnant and postpartum women. BMC psychiatry.
2010;10(1):111-. doi: 10.1186/1471-244X-10-111.

31. Ali AM, Hendawy AO, Ahmad O, Al Sabbah H, Smail L, Kunugi H. The Arabic version of the Cohen
perceived stress scale: factorial validity and measurement invariance. Brain Sciences.
2021;11(4):419.

32. Algaralleh A, Altwalbeh D, Alzayyat A. Preliminary psychometric properties of the Arabic version of
Sheu and colleagues Perceived Stress Scale among nursing students at Jordanian universities.
Journal of multidisciplinary healthcare. 2019;12:777-87. doi: 10.2147/JMDH.S214456.

33. Blome CP, Augustin M. Measuring Change in Quality of Life: Bias in Prospective and Retrospective
Evaluation. Value in health. 2015;18(1):110-5. doi: 10.1016/j.jval.2014.10.007.

34. Sato H, Kawahara J-i. Selective bias in retrospective self-reports of negative mood states. Anxiety,
stress, and coping. 2011;24(4):359-67. doi: 10.1080/10615806.2010.543132.

35. LiaBraaten BM, Linneman N, Czarnecki ML, Davies WH, Zhang L, Simpson PM, et al. Stress
Numerical Rating Scale-11: Validation in Pediatric Inpatient and Outpatient Pain Settings. Pain
management nursing. 2023;24(4):e7-e12. doi: 10.1016/j.pmn.2023.03.008.

3�. von Baeyer CL, Spagrud LJ, McCormick JC, Choo E, Neville K, Connelly MA. Three new datasets
supporting use of the Numerical Rating Scale (NRS-11) for children’s self-reports of pain intensity.
Pain (Amsterdam). 2009;143(3):223-7. doi: 10.1016/j.pain.2009.03.002.

37. Crandall M, Lammers C, Senders C, Savedra M, Braun JV. Initial validation of a numeric zero to ten
scale to measure children's state anxiety. Anesthesia and analgesia. 2007;105(5):1250-3. doi:
10.1213/01.ane.0000284700.59088.8b.

3�. Birnie KA, Hundert AS, Lalloo C, Nguyen C, Stinson JN. Recommendations for selection of self-report
pain intensity measures in children and adolescents: a systematic review and quality assessment of
measurement properties. Pain (Amsterdam). 2019;160(1):5-18. doi:
10.1097/j.pain.0000000000001377.

39. Greenberger E, Chen C. Perceived Family Relationships and Depressed Mood in Early and Late
Adolescence: A Comparison of European and Asian Americans. Developmental psychology.
1996;32(4):707-16. doi: 10.1037/0012-1649.32.4.707.

40. Laungani P. Stress in Eastern and Western cultures. 1995.

41. Hashimoto T, Mojaverian T, Kim HS. Culture, Interpersonal Stress, and Psychological Distress.
Journal of cross-cultural psychology. 2012;43(4):527-32. doi: 10.1177/0022022112438396.

42. Kirmayer LJ, Ryder AG. Culture and psychopathology. Current opinion in psychology. 2016;8:143-8.
doi: 10.1016/j.copsyc.2015.10.020.

43. Hassan G, Ventevogel P, Jefee-Bahloul H, Barkil-Oteo A, Kirmayer LJ. Mental health and psychosocial
wellbeing of Syrians affected by armed con�ict. Epidemiology and psychiatric sciences.
2016;25(2):129-41. doi: 10.1017/S2045796016000044.



Page 17/19

44. Maalouf FT, Ghandour LA, Halabi F, Zeinoun P, Shehab AAS, Tavitian L. Psychiatric disorders among
adolescents from Lebanon: prevalence, correlates, and treatment gap. Social Psychiatry and
Psychiatric Epidemiology. 2016;51(8):1105-16. doi: 10.1007/s00127-016-1241-4.

45. Barnawi MM, Sonbaa AM, Barnawi MM, Alqahtani AH, Fairaq BA. Prevalence and Determinants of
Depression, Anxiety, and Stress Among Secondary School Students. Curēus (Palo Alto, CA).
2023;15(8):e44182-e. doi: 10.7759/cureus.44182.

4�. Psychiatry; Studies Conducted at Department of Public Health on Psychiatry Recently Reported
(Perceived Academic and Psychological Stress among Adolescents in United Arab Emirates: Role of
gender, age, depression, and high expectation of parents). Atlanta: NewsRx; 2019. p. 481.

47. Farran N. Mental health in Lebanon: Tomorrow's silent epidemic. Mental health & prevention.
2021;24:200218-. doi: 10.1016/j.mhp.2021.200218.

4�. Comrey AL, Lee HB. A �rst course in factor analysis. 2nd ed. New York: Psychology Press; 2009.

49. Hirschfeld G, Zernikow B. Variability of “optimal” cut points for mild, moderate, and severe pain:
Neglected problems when comparing groups. Pain (Amsterdam). 2013;154(1):154-9. doi:
10.1016/j.pain.2012.10.008.

50. Ali AM, Hori H, Kim Y, Kunugi H. The Depression Anxiety Stress Scale 8-Items Expresses Robust
Psychometric Properties as an Ideal Shorter Version of the Depression Anxiety Stress Scale 21
Among Healthy Respondents From Three Continents. Frontiers in psychology. 2022;13:799769-. doi:
10.3389/fpsyg.2022.799769.

51. van Widenfelt BM, Treffers PDA, de Beurs E, Siebelink BM, Koudijs E. Translation and cross-cultural
adaptation of assessment instruments used in psychological research with children and families.
Clinical child and family psychology review. 2005;8(2):135-47. doi: 10.1007/s10567-005-4752-1.

52. Fenn J, Tan C-S, George S. Development, validation and translation of psychological tests. BJPsych
Advances. 2020;26(5):306-15.

53. Ambuehl B, Inauen J. Contextualized Measurement Scale Adaptation: A 4-Step Tutorial for Health
Psychology Research. International journal of environmental research and public health. 2022.

54. Lorenzo-Seva U, Ferrando PJ. FACTOR: a computer program to �t the exploratory factor analysis
model. Behav Res Methods. 2006;38(1):88-91. doi: 10.3758/bf03192753. PubMed PMID: 16817517.

55. Worthington RL, Whittaker TA. Scale development research: A content analysis and
recommendations for best practices. The counseling psychologist. 2006;34(6):806-38.

5�. Clark L, Watson D. Construct validity: basic issues in objective scale development. Psychological
Measurement. 1995;28:61-75.

57. Hair JF. Multivariate data analysis. 2009.

5�. Kaiser HF, Rice J. Little jiffy, mark IV. Educational and psychological measurement. 1974;34(1):111-7.

59. Timmerman ME, Lorenzo-Seva U. Dimensionality assessment of ordered polytomous items with
parallel analysis. Psychological methods. 2011;16(2):209.

�0. Tabachnick B, Fidell L. Using Multivariate Statistics (7th ed.). New York: Pearson Publishers; 2019.



Page 18/19

�1. Dunn TJ, Baguley T, Brunsden V. From alpha to omega: A practical solution to the pervasive problem
of internal consistency estimation. British journal of psychology. 2014;105(3):399-412.

�2. Hair Jr JF, Sarstedt M, Ringle CM, Gudergan SP. Advanced issues in partial least squares structural
equation modeling: saGe publications; 2017.

�3. Cohen J, editor Quantitative methods in psychology: A power primer. Psychological bulletin; 1992:
Citeseer.

�4. McGregor BA, Antoni MH. Psychological intervention and health outcomes among women treated for
breast cancer: A review of stress pathways and biological mediators. Brain, behavior, and immunity.
2009;23(2):159-66. doi: 10.1016/j.bbi.2008.08.002.

�5. Carlson LE, Clifford S, Groff SL, Maciejewski O, Bultz BD. Screening for depression in cancer care.
Screening for depression in clinical practice: An evidence-based guide: Oxford University Press New
York, NY; 2009. p. 265-95.

��. Wang Y, Wang P. Perceived stress and psychological distress among chinese physicians: The
mediating role of coping style. Medicine (Baltimore). 2019;98(23):e15950. doi:
10.1097/MD.0000000000015950.

�7. Pandey M, Devi N, Thomas BC, Vinod Kumar S, Krishnan R, Ramdas K. Distress overlaps with anxiety
and depression in patients with head and neck cancer. Psycho-oncology (Chichester, England).
2007;16(6):582-6. doi: 10.1002/pon.1123.

��. Elo A-L, Leppänen A, Jahkola A. Validity of a single-item measure of stress symptoms. Scandinavian
journal of work, environment & health. 2003;29(6):444. doi: 10.5271/sjweh.752.

�9. Goldfarb EV, Seo D, Sinha R. Sex differences in neural stress responses and correlation with
subjective stress and stress regulation. Neurobiology of stress. 2019;11:100177-. doi:
10.1016/j.ynstr.2019.100177.

70. Graves BS, Hall ME, Dias-Karch C, Haischer MH, Apter C. Gender differences in perceived stress and
coping among college students. PloS one. 2021;16(8):e0255634-e. doi:
10.1371/journal.pone.0255634.

71. Costa C, Briguglio G, Mondello S, Teodoro M, Pollicino M, Canalella A, et al. Perceived Stress in a
Gender Perspective: A Survey in a Population of Unemployed Subjects of Southern Italy. Frontiers in
public health. 2021;9:640454-. doi: 10.3389/fpubh.2021.640454.

72. Boyd A, Van de Velde S, Vilagut G, de Graaf R, O Neill S, Florescu S, et al. Gender differences in
mental disorders and suicidality in Europe: Results from a large cross-sectional population-based
study. Journal of affective disorders. 2015;173:245-54. doi: 10.1016/j.jad.2014.11.002.

73. Taylor SE, Klein LC, Lewis BP, Gruenewald TL, Gurung RAR, Updegraff JA. Biobehavioral Responses
to Stress in Females: Tend-and-Befriend, Not Fight-or-Flight. Psychological review. 2000;107(3):411-
29. doi: 10.1037/0033-295X.107.3.411.

74. Bale TL, Epperson CN. Sex differences and stress across the lifespan. Nature neuroscience.
2015;18(10):1413-20. doi: 10.1038/nn.4112.



Page 19/19

75. Hodes GE. A primer on sex differences in the behavioral response to stress. Current opinion in
behavioral sciences. 2018;23:75-83. doi: 10.1016/j.cobeha.2018.03.012.

7�. Gruene TM, Flick K, Stefano A, Shea SD, Shansky RM. Sexually divergent expression of active and
passive conditioned fear responses in rats. eLife. 2015;4. doi: 10.7554/eLife.11352.

77. Allen MS, Iliescu D, Greiff S. Single Item Measures in Psychological Science: A Call to Action.
European journal of psychological assessment : o�cial organ of the European Association of
Psychological Assessment. 2022;38(1):1-5. doi: 10.1027/1015-5759/a000699.


