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Meta-analytic results have revealed a significant influence 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 would be immensely beneficial. 
Therefore, our research objective was to examine the psychometric properties of an Arabic version of 
the Stress Numerical Rating Scale-11 (Arabic SNRS-11), including its reliability, and construct validity. 
763 adolescents were recruited during November 2023. An anonymous self-administered Google Forms 
link was distributed via social media networks. 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 < 0.001, and KMO (0.88) 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 significantly and positively with each other, as well as with higher depression, 
anxiety and stress scores. Finally, no significant difference was found between males and females 
in terms of PSS (27.08 ± 6.43 vs. 27.72 ± 6.06; p = 0.163; Cohen’s d = 0.102) and Arabic SNRS-11 
(4.68 ± 2.56 vs. 4.97 ± 2.52; p = 0.125; Cohen’s d = 0.113) scores. The findings indicate that the Arabic 
SNRS-11 is a cost-effective, valid, and reliable tool for assessing stress. Therefore, 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 specific populations.
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Stress is intricately intertwined with both physical and psychological dimensions of health and overall well-
being, underscoring its significance as a vital subject of examination in the field of psychiatry1. Perceived 
stress is defined 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 physiological3,4, psychological5, and 
social6 reactions occurring when unpredictable environmental changes disrupt an individual’s equilibrium or 
homeostasis, subsequently eliciting a stress response7. Thus, the progression of stress responses is influenced by 
factors such as environmental predictability and physiological limits8.
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Adding to that, demographic variables are clearly linked to stress levels. Thus, gender, age group, and 
education significantly impact stress intensity levels: men report lower stress, stress intensity decreases with age, 
and individuals with higher education levels experience less stress9.

Strong evidence suggests that the cumulative effects of stress have been linked to various mental health issues, 
including depression10–12, anxiety and suicidal ideations13, poor sleep quality14, challenging living conditions, 
health problems15, and difficulties in interpersonal relationships16. 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 alone17. Hence, evaluating stress holds great significance for both 
research and clinical objectives.

Measures of stress
While concise instruments like the Subjective Units of Distress Scale18, Kessler Psychological Distress Scale19, 
Beirut Distress Scale20, Stress Overload Scale (SOS) which measures stress perceived as overwhelming relative 
to one’s resources21, Digital Stress Scale (DSS)22, COVID Stress Scales23,24, Parental Stress Scale (PSS)25, 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 specifically designed for measuring momentary stress. 
Littman, White, Satia, Bowen, and Kristal26 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)27, the Perceived Stress Scale (with 14 questions; a shorter version has 10 questions)6, 
the Adolescent Distress-Eustress Scale (with two 5-item subscales)28,29, and the Children’s Hassles and Uplifts 
Scale (consisting of 25 questions)30. While these tools are valuable, their completion can be time-consuming, 
ranging from 10 to 43 questions31. 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 languages32–35 including Arabic36–39, 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, influenced 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 bias40,41, and the challenge of evaluating past stress to estimate present 
stress42. 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, particularly in large exploratory or field studies, as well as multipoint 
assessments where time constraints, participant burden, and survey costs need to be considered43. Beyond their 
convenience, single-item measures have consistently demonstrated validity and reliability, leading to growing 
recommendations for their use and gradual inclusion in various guidelines44. Additionally, single-item scales 
are psychometrically robust, as the analysis of Likert-type response data at the item level is statistically sound45. 
Constructs such as narcissism46, risk-taking47, Fear of Missing Out48, job satisfaction49, self-esteem50, and social 
identification51 have all been reliably and validly measured using single-item scales. In pursuit of this objective, 
the Stress Numerical Rating Scale-11 (SNRS-11) has been developed31.

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.31. Modeled closely after the pain Numerical Rating Scale (NRS) by Von Baeyer52, 
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.

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 adults31. Additionally, the 0–10 scale is readily 
comprehensible and accomplished by children, as indicated by Crandall et al.53. Moreover, employing a 
numerical scale with straightforward anchors helps prevent misunderstandings and reduces the likelihood of 
a broad range of interpretations53. Indeed, a recent study conducted in both pediatric inpatient and outpatient 
pain settings showed that the SNRS-11 is a quick, easy, and free stress measure to be used in both settings42. It’s 
important to note, that apart the initial validation31 and the one conducted in pediatric inpatient and outpatient 
pain settings42, no other studies have been published reporting the validity and reliability of the SNRS-11.

The present study
Stress is a universal aspect of everyday life, but its manifestations vary significantly across cultures54 due to 
differences in physical, climatic, ecological, social, and political factors. Thereby, Western cultures differ from 
Eastern cultures in terms of the four theoretical dimensions55: individualism vs. collectivism, cognitivism vs. 
emotionalism, free will vs. determinism, and materialism vs. spiritualism. Research by Hashimoto et al.56 has 
shown that collectivist societies often report higher levels of perceived stress, particularly related to interpersonal 
relationships. 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 emotions57. 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 harmony57. It is worth noting, however, that there is a scarcity of literature on stress from the Arab 

Scientific Reports |        (2024) 14:29862 2| https://doi.org/10.1038/s41598-024-81554-0

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


world to date (e.g.,58). To encourage both national and cross-national research on this topic in Arab countries, 
we aimed to examine the psychometric properties of an Arabic translation of the SNRS-11 (Arabic SNRS-11), 
focusing on its reliability, and construct validity.

In the past decade, numerous Arab nations have experienced wars, conflicts, and significant social and 
geopolitical transformations, all of which have had detrimental effects on the mental well-being of their 
populations59,60. 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%61. This underscores the significance 
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 Emirates62, 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 identification 
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 resources63.

Arab adolescents experience distinct stressors shaped by cultural norms. Academic pressure is a major 
factor, driven by the high educational expectations families place on them64. Family expectations often focus 
on traditional roles, which may clash with personal ambitions65. Additionally, the stigma surrounding mental 
health can discourage adolescents from seeking help, leading to a lack of adequate support66. Understanding 
these challenges is crucial for improving the support provided to Arab adolescents. It’s also important to address 
the specific stressors faced by Arab minorities in Western countries, who may encounter discrimination and 
acculturation stress67–69. For example, a study found that the link between racism and psychological issues in 
Arab American youth could partly be attributed to stress67. Furthermore, due to conflicts and terrorism, Arab 
youth in regions like Palestine, Syria and Lebanon are often exposed to more stressful environments70–72. To that 
end, the development and/or adaptation of tools to assess momentary stress among Arab adolescents is crucial. 
This study presents a potentially valid and reliable method for evaluating momentary stress in Arab adolescents, 
addressing a critical gap in psychological resources available to Arabic-speaking communities.

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 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 challenging, holds substantial value. Hence, having a straightforward, 
rapid, and precise assessment method could offer numerous advantages, such as streamlining the creation of 
tailored interventions53. Likewise, offering this simple and cost-effective measure of global stress to the Arabic-
speaking community, the majority of whom live in low- and middle-income countries where conducting research 
can be challenging, would be highly beneficial. Therefore, this study’s goal was to investigate the psychometric 
properties of an Arabic translation of the SNRS-11 in a group of adolescent Lebanese participants. The Arabic 
SNRS-11 is expected to (1) have good convergent validity; (2) exhibit strong composite validity and invariance 
of measurements by sex; and (3) show sufficient patterns of correlations with measures of psychological distress 
and perceived stress.

Methods
Procedures
A total of 763 Lebanese adolescents 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). The research group conducting the study contacted 
adolescents, who were subsequently requested to share the link with their friends and relatives within the same 
age group, describing the method of snowball sampling that was used. Included participants were those residing 
in Lebanon between the ages of 13 and 18 years. Those who declined to complete the questionnaire were not 
included. The introductory paragraph included the objectives of the study, as well as a request to the adolescent to 
ask for parental permission before filling the survey. After the provision of digital informed consent, participants 
were then instructed to complete the relevant scales in the Google Forms. The process assured the anonymity, 
confidentiality, and voluntary participation of individuals without any form of remuneration.

Minimal sample size calculation
A minimum of 100–110 participants was deemed necessary based on 10 participants per item’s scale73.

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?”31. 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 classified 
into categories: no stress (0), mild stress (1–3), moderate stress (4–7), and severe stress (8–10)74 (added as a 
supplementary file).
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The Cohen Perceived Stress Scale-10 (PSS-10)
He PSS-10 is a self-report measure comprising 10 items designed to assess global perceived stress6 (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 scores on this scale are indicative of elevated levels of perceived stress. The Arabic 
validated version of the PSS-10 was used38 (ω = 0.81/α = 0.83).

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”)75. 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 affirmation. The reliability coefficients 
were as follows: depression (ω = 0.75/α = 0.75), anxiety (ω = 0.77/α = 0.77) and stress (α = 0.58).

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 official 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 recommendations76. This was accomplished through a forward and backward 
translation method.

A Lebanese translator, not affiliated with the study, translated the English version into Arabic. Subsequently, a 
Lebanese psychologist proficient in English translated the Arabic version back into English. The translation team 
ensured a balanced approach, addressing any specific 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 accuracy77. 
In cases where agreement could not be reached, the team consulted additional experts in the field to ensure that 
the final translation captured both the literal meaning and the underlying intent of the original items.

To adapt the measure to the specific 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 contexts78. In other words, beyond linguistic accuracy, 
careful attention was paid to cultural adaptations. This involved reviewing terms, idioms, and references that 
might not be culturally relevant or might be misunderstood in Arabic. These adaptations were reviewed by a 
panel of experts from the Mental Health field in Lebanon to ensure the scale was culturally appropriate while 
maintaining the integrity of the original scale’s content.

Following the translation and adaptation, a pilot study involving 20 participants was conducted to confirm 
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 convergent validity of the Arabic SNRS-11, we 
used an exploratory factor analysis, using a principal component analysis using the FACTOR software version 
12.04.0279. We merged both instruments (Perceived Stress Scale and the SNRS-11 scale) in the EFA to test 
whether the single item stress scale would load on the same factor/factors as the 10-item Perceived Stress Scale. 
In case it did, then we can conclude that on the factor level, both instruments belong together. If it loads on 
another factor than the PSS-10 items, this would mean that on the factor level they do not belong together. We 
verified all requirements related to item-communality80, average item correlations, and item-total correlations81. 
The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy (which should ideally be ≥ 0.80) and Bartlett’s 
test of sphericity (which should be significant) ensured the adequacy of our sample82. The Measure of Sampling 
Adequacy (MSA) at the item level was also verified, with values below 0.5 leading to the elimination of the 
item83. The procedure followed for determining the number of dimensions was the Parallel Analysis (PA)84, 
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., ≥ 0.33)85.

Composite reliability in both subsamples was assessed using McDonald’s ω and Cronbach’s α coefficients, 
with values greater than 0.70 reflecting adequate composite reliability86. The total PSS and Arabic SNRS-11 
scores followed a normal distribution, with skewness and kurtosis values varying between − 1 and + 187. 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 ≤ 0.10 were considered 
weak, ~ 0.30 were considered moderate, and ~ 0.50 were considered strong correlations88.

Results
Descriptive statistics
Seven hundred sixty-three Lebanese adolescents 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.
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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 < 0.001, and KMO (0.874) 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 of sphericity, χ2(55) = 4127.1, p < 0.001, and KMO (0.88) 
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.

Convergent and concurrent validity
Both PSS and Arabic SNRS-11 scores correlated significantly and positively with each other, as well as with 
higher depression, anxiety and stress scores (Table 3). Finally, no significant difference was found between males 
and females in terms of PSS (27.08 ± 6.43 vs. 27.72 ± 6.06; p = 0.163; Cohen’s d = 0.102) and Arabic SNRS-11 
(4.68 ± 2.56 vs 4.97 ± 2.52; p = 0.125; Cohen’s d = 0.113) scores (Table 4).

Discussion
In this study, our objective was to translate and validate the Arabic version of the Stress Numerical Rating Scale-11 
(SNRS-11). The results of the EFA revealed two factors, and the McDonald’s ω and Cronbach’s α were very good 
for all models. EFA affirmed good congruence of convergent validity across sex (no significant difference was 
found between males and females in terms of PSS and Arabic SNRS-11 scores). Comparisons between the PSS 
and Arabic SNRS-11 indicated similar relationships with the variables under investigation, including anxiety, 
depression, and stress. These findings established a sufficient level of construct validity for both measures.

Factor analysis
We found a mean Arabic SNRS-11 score of 4.79 ± 2.47. EFA results showed that the Arabic SNRS-11 loaded 
on one of the two factors obtained, in opposite to the one-dimensional measure obtained in the original 
validation31 and another validation in both inpatient and outpatient settings42. Although there are advantages to 
the one-dimensional measure as discussed, it does reduce the ability to measure multiple dimensions of stress53. 
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.

The distinct factor loading of the PSS and Arabic SNRS-11 indicates that these instruments assess different 
dimensions of stress. Indeed, stress is a multi-faceted construct encompassing various elements, including 
physiological responses, emotional reactions, cognitive appraisals, and behavioral manifestations89. The 
PSS specifically captures the cognitive-emotional aspect of stress, emphasizing how individuals perceive and 
interpret stressors90. In contrast, the SNRS-11 appears to measure a more immediate, physiological, or surface-
level response, as it asks individuals to rate the intensity of their stress at that moment91.

Additionally, the separate loading of the Arabic version of the SNRS-11 from the PSS items may reflect 
cultural influences on how stress is perceived and expressed. In certain cultures, direct expressions of stress 
intensity (such as those measured by the SNRS-11) might be more pronounced, while the more reflective 
cognitive appraisal of stress (as captured by the PSS) could serve a different function89. For example, in Arabic-
speaking contexts, social and familial expectations may shape how stress is perceived and communicated, 
leading individuals to report their stress levels differently depending on the situational context92.

Convergent and concurrent validity
Both PSS and Arabic SNRS-11 scores correlated significantly 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, defined 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 disorder93,94. For instance, a study involving Chinese physicians95 
demonstrated that perceived stress played a substantial role in explaining the variation in psychological distress 
(43.1%), self-affirmation (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 constructs96. Hence, it is advisable 

Mean SD Median Mode Min Max Skewness Kurtosis

Arabic SNRS-11 4.86 2.54 5 5 0 10 0.096 − 0.657

Perceived stress 27.48 3.20 28 30 10 50 − 0.125 10.348

Depression 3.66 2.16 4 3 0 9 0.112 − 0.411

Anxiety 3.61 2.17 3 3 0 9 0.168 − 0.405

Stress 2.65 1.49 3 2 0 6 0.181 − 0.405

Table 1. Descriptive statistics of all scores. SNRS, Stress Numerical Rating Scale-11.
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Model 1: EFA of PSS items alone Model 2: EFA of PSS items + SNRS-11

Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality

EFA 1: conducted on the total sample

 PSS 1 0.72 0.16 0.55 0.17 0.73 0.56

 PSS 2 0.83 0.07 0.69 0.09 0.83 0.69

 PSS 3 0.78 0.09 0.61 0.10 0.79 0.63

 PSS 4 0.22 0.71 0.55 0.71 0.20 0.55

 PSS 5 − 0.001 0.78 0.61 0.78 − 0.02 0.61

 PSS 6 0.69 0.19 0.51 0.21 0.68 0.51

 PSS 7 0.15 0.78 0.62 0.77 0.13 0.62

 PSS 8 0.13 0.75 0.58 0.76 0.10 0.59

 PSS 9 0.71 0.13 0.52 0.15 0.71 0.53

 PSS 10 0.76 0.09 0.58 0.12 0.73 0.55

Arabic SNRS-11 – – – − 0.11 0.52 0.29

Explained 
variance 43.68% 22.75% 41.32% 21.96%

McDonald’s ω 0.86 [95% CI 0.84; 0.88] 0.82 [95% CI 0.78; 0.84] 0.82 [95% CI 0.78; 0.84] 0.79 [95% CI 0.76; 0.82]

Cronbach’s α 0.86 [95% CI 0.85; 0.88] 0.82 [95% CI 0.79; 0.84] 82 [95% CI 0.79; 0.84] 0.79 [95% CI 0.76; 0.81]

EFA 2: conducted on males only

 PSS 1 0.77 0.14 0.61 0.76 0.16 0.61

 PSS 2 0.80 0.10 0.65 0.80 0.13 0.65

 PSS 3 0.76 0.12 0.59 0.77 0.14 0.61

 PSS 4 0.22 0.74 0.60 0.20 75 0.60

 PSS 5 0.03 0.81 0.66 0.001 0.82 0.67

 PSS 6 0.74 0.19 0.58 0.73 0.20 0.57

 PSS 7 0.20 0.82 0.72 0.17 0.82 0.70

 PSS 8 0.16 0.77 0.61 0.13 0.77 0.61

 PSS 9 0.70 0.22 0.54 0.70 0.24 0.54

 PSS 10 0.76 0.10 0.59 0.75 0.13 0.58

Arabic SNRS-11 – – – 0.45 − 0.09 0.21

Explained 
variance 46.79% 22.26% 43.58% 21.46%

McDonald’s ω 0.87 [95% CI 0.83; 0.89] 0.85 [95% CI 0.80; 0.88] 0.77 [95% CI 0.71; 0.82] 0.85 [95% CI 0.80; 0.88]

Cronbach’s α 0.87 [95% CI 0.84; 0.89] 0.85 [95% CI 0.82; 0.87] 0.77 [95% CI 0.73; 0.81] 0.85 [95% CI 0.82; 0.87]

EFA 3: conducted on females only

 PSS 1 0.69 0.19 0.52 0.71 0.20 0.54

 PSS 2 0.85 0.07 0.72 0.84 0.09 0.72

 PSS 3 0.79 0.08 0.63 0.80 0.10 0.65

 PSS 4 0.22 0.68 0.52 0.20 0.69 0.52

 PSS 5 − 0.004 0.77 0.59 − 0.02 0.76 0.58

 PSS 6 0.67 0.20 0.48 0.65 0.22 0.47

 PSS 7 0.14 0.75 0.57 0.12 0.74 0.57

 PSS 8 0.13 0.74 0.57 0.10 0.76 0.58

 PSS 9 0.71 0.09 0.52 0.71 0.11 0.52

 PSS 10 0.76 0.09 0.58 0.73 0.12 0.54

Arabic SNRS-11 – – – 0.58 − 0.12 0.34

Explained 
variance 42.98% 22.37% 41.08% 21.71%

McDonald’s ω 0.86 [95% CI 0.83; 0.88] 0.79 [95% CI 0.75; 0.83] .80 [95% CI 0.77; 0.84] 0.79 [95% CI 0.75; 0.83]

Cronbach’s α 0.86 [95% CI 0.84; 0.88] 0.80 [95% CI 0.76; 0.82] .80 [95% CI 0.77; 0.82] 0.80 [95% CI 0.76; 0.82]

Table 2. Rotated factor loads obtained from the exploratory factor analysis (EFA). 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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to incorporate stress reduction strategies into interventions aimed at preventing and treating psychological 
distress.

Sex invariance
In the sex comparison of stress scores, no statistically significant 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 men97 and suggested that males and females have different responses to 
stress98–100, 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 autonomy101.

Validation of the Arabic SNRS-11 in comparison with the stress measurement in Arabic-speaking populations
The validation of the Arabic SNRS-11 fits into the broader context of stress measurement in Arabic-speaking 
populations (e.g., SOS, PSS and DSS) by providing a streamlined, universal measure of stress intensity. Unlike 
other tools, which capture specific types of stressors, the SNRS-11 provides a straightforward numerical rating 
that can be quickly used in clinical, educational, and community settings, offering an initial glimpse into stress 
levels without requiring cultural adaptation for each context.

As such, while the SOS has been validated in both Western102,103 and Arabic-speaking populations21, the 
emphasis in Arabic contexts often includes communal and familial sources of overload, aligning with collective 
cultural values21. In Western settings, individualistic stressors such as career pressure and personal success are 
more pronounced104. The Arabic SNRS-11 bypasses these cultural distinctions, allowing it to be used universally 
without focusing on the specific type of stress, as the SOS might.

Another example, in Western studies, the PSS often reflects the stress of balancing work with parenting, while 
Arabic studies show stress related to social expectations of parental success and children’s achievement25. This 
difference underscores the SNRS-11’s role as a general tool that can quickly capture parental stress levels without 
cultural specificity, suggesting further PSS use when high stress levels appear in parents.

A last example is related to the DSS; with digital device use increasing worldwide, the DSS addresses stress 
from technology, capturing screen time issues, social media pressures, and online expectations22. Arabic 
DSS research shows unique stressors tied to social media visibility and family expectations, with young users 
experiencing heightened pressure due to cultural norms around public self-presentation22. In contrast, Western 
studies emphasize privacy and work-life boundaries, reflecting more individualistic perspectives105. The SNRS, 
while less specific than the DSS, effectively indicates when digital stress is present and can prompt further 
assessment using tools like the DSS in high-risk cases.

Clinical implications
Making the Arabic SNRS-11 available is of high relevance, especially in the current context of ongoing war, 
economic and political crises in Lebanon, aggravated by the outbreak of COVID-19, which have substantially 
affected Lebanese youth mental health, describing it as the “tomorrow’s silent epidemic”106. The tool is applicable 
to both males and females, enabling its use across the population without requiring sex-specific adaptations.

Furthermore, the availability of an Arabic version of the SNRS-11 facilitates comparisons across different 
cultural contexts. In educational settings, the Arabic SNRS-11 could be a valuable tool for identifying students 
facing high levels of stress and for shaping appropriate support strategies. Educators can leverage insights from 
the scale to create programs that reduce day-to-day-stress, contributing to a healthier school environment. In a 
clinical setting, the Arabic SNRS-11 may provide mental health professionals with a reliable tool for evaluating 

PSS A-SNRS-11

Mean ± SD p Effect size Mean ± SD p Effect size

Sex 0.163 0.102 0.125 0.113

Male 27.08 ± 6.43 4.68 ± 2.56

Female 27.72 ± 6.06 4.97 ± 2.52

Table 4. Bivariate analysis of the Perceived Stress Scale (PSS) and the Arabic SNRS-11 with categorical 
variables. Numbers in bold indicate significant p values. SNRS = Stress Numerical Rating Scale-11.

 

1 2 3 4

1. Arabic SNRS-11 1

2. Perceived Stress 0.31*** [95% CI 0.24; 0.37] 1

3. Depression 0.34*** [95% CI 0.28; 0.40] 0.34*** [95% CI 0.28; 0.40] 1

4. Anxiety 0.33*** [95% CI 0.26; 0.39] 0.34*** [95% CI 0.27; 0.40] 0.70*** [95% CI 0.67; 0.74] 1

5. Stress 0.39*** [95% CI 0.32; 0.44] 0.43*** [95% CI 0.37; 0.48] 0.68*** [95% CI 0.64; 0.72] 0.64*** [95% CI 0.60; 0.68]

Table 3. Correlation of the perceived stress scale score and the Arabic SNRS-11 with other continuous 
variables. *p < .05; ***p < .001; SNRS, Stress Numerical Rating Scale-11.

 

Scientific Reports |        (2024) 14:29862 7| https://doi.org/10.1038/s41598-024-81554-0

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


adolescent stress, helping to shape individualized treatment plans such as virtual and electronic mindfulness 
training workshops aiming to reduce the day-to-day stress107,108. Lastly, this study holds important implications 
as it provides researchers with a valid and reliable tool to assess momentary stress in Lebanese adolescents, 
thereby expanding research opportunities in Arabic-speaking populations.

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)109. 
Consequently, when only a single item is employed, the measure may not be amenable to internal consistency 
assessment procedures109. To overcome this limitation, it is advisable to explore alternative methods, such as 
test–retest reliability assessments, as recommended109. 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 findings. Furthermore, the symptoms were self-reported 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%). Furthermore, this study was conducted exclusively in 
Lebanon, thereby restricting the generalizability of our results to Arab-speaking individuals in other Arab and 
non-Arab countries. To overcome these limitations, future research should include more representative samples 
of Lebanese adolescents, including minorities and different sexual orientation and to adopt longitudinal and 
cross-cultural approaches.

Adding to that, our data was gathered using a convenience (non-probabilistic) and web-based sampling 
methods, which may limit the generalization of the present findings. We did not implement practices to ensure 
the integrity of the data (embedding attention checks throughout the survey) and did not have the option to 
check the response time of participants with Google forms. In addition, we used a self-report survey, meaning the 
answers could be affected by recall or social desirability biases. Future studies are recommended to minimize these 
risks by employing more randomized or stratified sampling methods, which can enhance the representativeness 
of the sample and improve the generalizability of the findings. We did not perform known groups validity (i.e., 
comparing people with high vs low stress). Lastly, it is important to acknowledge that the survey was distributed 
through online platforms, potentially excluding adolescents with limited access to technology or the internet—
an issue that is particularly relevant in Lebanon due to the current economic crisis. This may have biased the 
sample towards participants with better digital access, leading to the underrepresentation of more disadvantaged 
groups.

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.

Conclusion
The objective of the current study was to give evidence of the Arabic SNRRS-11 reliability and validity 
in adolescents. This was accomplished by looking at the Arabic SNRS-11 consistency across sex, composite 
reliability, and construct validity. The scale’s high internal consistency, as reflected in both Cronbach’s alpha and 
McDonald’s omega coefficients, underscores its potential utility in educational and clinical settings. Adding 
to that, the Arabic SNRS-11 is a two-dimensional scale with strong psychometric properties among Lebanese 
adolescents, effectively assessing an individual’s momentary stress. 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 specific 
populations. Such efforts would improve the generalizability and relevance of the Arabic SNRS-11 in different 
cultural settings within the Arabic-speaking world. Ultimately, this advancement supports the broader goal of 
enhancing adolescent mental health and well-being through culturally sensitive measures. At last, psychology 
researchers can use the findings of this study to plan preventative strategies when adolescents encounter day-
to-day stress.

Data availability
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.

Received: 5 June 2024; Accepted: 27 November 2024

References
 1. Mozumder, M. K. J. P. O. Reliability and validity of the Perceived stress scale in Bangladesh. Plos One 17(10), e0276837 (2022).
 2. Gellman, M. & Turner, J. R. Encyclopedia of Behavioral Medicine 1st edn. (Springer, New York, 2013).
 3. Godoy, L. D., Rossignoli, M. T., Delfino-Pereira, P., Garcia-Cairasco, N. & de LimaUmeoka, E. H. A comprehensive overview on 

stress neurobiology: basic concepts and clinical implications. Frontiers in Behavioral Neuroscience. 12, 127.  h t t p s : / / d o i . o r g / 1 0 . 3 3 
8 9 / f n b e h . 2 0 1 8 . 0 0 1 2 7     (2018).

Scientific Reports |        (2024) 14:29862 8| https://doi.org/10.1038/s41598-024-81554-0

www.nature.com/scientificreports/

https://doi.org/10.3389/fnbeh.2018.00127
https://doi.org/10.3389/fnbeh.2018.00127
http://www.nature.com/scientificreports


 4. Kavanagh, D. J. Stress, Appraisal and CopingS. Lazarus and S. Folkman, New York: Springer, 1984, pp. 444, $31.95. Behavioural 
and Cognitive Psychotherapy. 14(4), 345. https://doi.org/10.1017/S0141347300015019 (1986).

 5. Stress, Appraisal and Coping. By LazarusR. S. and FolkmanS. (Pp. 445; illustrated; $31.95.) 705 (Springer, 1984). ( Cambridge 
University Press, 1985).

 6. Cohen, S., Kamarck, T. & Mermelstein, R. a global measure of perceived stress. J. Health Soc. Behav. 24(4), 385–396.  h t t p s : / / d o i . o 
r g / 1 0 . 2 3 0 7 / 2 1 3 6 4 0 4     (1983).

 7. Luttbeg, B., Beaty, L. E., Ambardar, M. & Grindstaff, J. L. Mathematical modeling reveals how the speed of endocrine regulation 
should affect baseline and stress-induced glucocorticoid levels. Hormones and Behavior. 136, 105059.  h t t p s : / / d o i . o r g / 1 0 . 1 0 1 6 / j . y 
h b e h . 2 0 2 1 . 1 0 5 0 5 9     (2021).

 8. Taborsky, B. et al. Towards an evolutionary theory of stress responses. Trends in Ecology & Evolution (Amsterdam). 36(1), 39–48. 
https://doi.org/10.1016/j.tree.2020.09.003 (2021).

 9. Nooripour, R. et al. Evaluation of COVID-19 stress in university students according to their socio-demographic characteristics 
based on machine learning algorithms. Practice in Clinical Psychology 12, 1–12 (2024).

 10. Bleys, D., Luyten, P., Soenens, B. & Claes, S. Gene-environment interactions between stress and 5-HTTLPR in depression: A 
meta-analytic update. J. Affect. Disord. 226, 339–345. https://doi.org/10.1016/j.jad.2017.09.050 (2018).

 11 Heinen, I., Bullinger, M. & Kocalevent, R.-D. Perceived stress in first year medical students—Associations with personal resources 
and emotional distress. BMC Medical Education. 17(1), 4. https://doi.org/10.1186/s12909-016-0841-8 (2017).

 12. Azim, S. R. & 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. 69(6), 840–845 (2019).

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

 14. Lee, H., Rauktis, M. E. & Fusco, R. A. Perceived stress and sleep quality among master’s students in social work. Social Work 
Education. 41(5), 1018–1034. https://doi.org/10.1080/02615479.2021.1910231 (2022).

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

 16. Yang, T., Jiang, S., Yu, L., Cottrell, R. R. & Si, Q. Life stress, uncertainty stress and self-reported illness: A representative nationwide 
study of Chinese students. Journal of Public Health. 26(2), 205–209. https://doi.org/10.1007/s10389-017-0837-9 (2018).

 17 Cheon, Y. et al. Factors associated with psychological stress and distress among Korean adults: The results from Korea National 
Health and Nutrition Examination Survey. Scientific Reports 10(1), 15134. https://doi.org/10.1038/s41598-020-71789-y (2020).

 18 Wolpe, J. The Practice of Behavior Therapy: Hard,: pbk 1st edn. (Pergamon Press, 1969).
 19. Kessler, R. C. et al. Short screening scales to monitor population prevalences and trends in non-specific psychological distress. 

Psychological Medicine. 32(6), 959–976. https://doi.org/10.1017/S0033291702006074 (2002).
 20. Malaeb, D. et al. Validation of the Beirut Distress Scale (BDS-10), a short version of BDS-22, to assess psychological distress 

among the Lebanese population. Perspectives in Psychiatric Care. 58(1), 304–313. https://doi.org/10.1111/ppc.12787 (2022).
 21 Bashmi, L. E. Constructing an Arabic language version of the Stress Overload Scale (SOS) (California State University, 2018).
 22. Krägeloh, C. U. et al. Translation and validation of the Arabic version of the Digital Stress Scale (DSS-A) with three Arabic-

speaking samples. Middle East Current Psychiatry 30(1), 118 (2023).
 23. Nooripour, R. et al. Development and validation of COVID-19 stress scale (CSS) in an Iranian non-clinical population. Zahedan 

Journal of Research in Medical Sciences. https://doi.org/10.5812/zjrms-118719 (2022).
 24. Mahamid, F. A., Veronese, G., Bdier, D. & Pancake, R. Psychometric properties of the COVID stress scales (CSS) within Arabic 

language in a Palestinian context. Current Psychology 41(10), 7431–7440 (2022).
 25. Hemade, A. et al. Arabic validation of the parental stress scale (PSS) in a population-based sample of Lebanese parents. Journal of 

Reproductive and Infant Psychology https://doi.org/10.1080/02646838.2024.2415069 (2024).
 26. Littman, A. J., White, E., Satia, J. A., Bowen, D. J. & Kristal, A. R. Reliability and validity of 2 single-item measures of psychosocial 

stress. Epidemiology (Cambridge, Mass). 17(4), 398–403. https://doi.org/10.1097/01.ede.0000219721.89552.51 (2006).
 27. Kaner, A. D., Feldman, S. S., Weinberger, D. A. & Ford, M. E. Uplifts, hassles, and adaptational outcomes in early adolescents. The 

Journal of Early adolescence. 7(4), 371–394. https://doi.org/10.1177/0272431687074002 (1987).
 28. Branson, V., Palmer, E., Dry, M. J. & Turnbull, D. A holistic understanding of the effect of stress on adolescent well-being: A 

conditional process analysis. Stress and Health. 35(5), 626–641 (2019).
 29. Merdad, N., Rashid, T., Alzuabi, A., Hallit, S. & Fekih-Romdhane, F. Validation of the Arabic version of the adolescent distress-

eustress scale (ADES). BMC psychology. 12(1), 1–9 (2024).
 30. Kanner, A. D., Feldman, S. S., Weinberger, D. A., Fold MEJTJoEA. Children’s Uplifts Scale
 31. Karvounides, D. et al. 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 https://doi.org/10.15761/PD.1000124 
(2016).

 32 Eklund, M., Bäckström, M. & Tuvesson, H. Psychometric properties and factor structure of the Swedish version of the Perceived 
Stress Scale. Nordic Journal of Psychiatry. 68(7), 494–499 (2014).

 33. 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. 25(2), 178–184. https://doi.org/10.2478/S13382-012-0024-8 (2012).

 34. Katsarou, A. et al. Validation of a Greek version of PSS-14; a global measure of perceived stress. Central European Journal of Public 
Health. 20(2), 104–109. https://doi.org/10.21101/cejph.a3698 (2012).

 35 González-Ramírez, M. T., Rodríguez-Ayán, M. N. & Hernández, R. L. The perceived stress scale (PSS): Normative data and 
factor structure for a large-scale sample in Mexico. The Spanish Journal of Psychology. 16, E47. https://doi.org/10.1017/sjp.2013.35 
(2013).

 36. Almadi, T., Cathers, I., Hamdan Mansour, A. M. & Chow, C. M. An Arabic version of the perceived stress scale: Translation and 
validation study. International Journal of Nursing Studies. 49(1), 84–89. https://doi.org/10.1016/j.ijnurstu.2011.07.012 (2012).

 37 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 10(1), 111. https://doi.org/10.1186/1471-244X-10-111 (2010).

 38. Ali, A. M. et al. The Arabic version of the cohen perceived stress scale: Factorial validity and measurement invariance. Brain 
Science 11(4), 419. https://doi.org/10.3390/brainsci11040419 (2021).

 39. 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 12, 777–787. 
https://doi.org/10.2147/JMDH.S214456 (2019).

 40. Blome, C. P. & Augustin, M. Measuring change in quality of life: Bias in prospective and retrospective evaluation. Value in Health. 
18(1), 110–115. https://doi.org/10.1016/j.jval.2014.10.007 (2015).

 41 Sato, H. & Kawahara, J.-I. Selective bias in retrospective self-reports of negative mood states. Anxiety, Stress, and Coping. 24(4), 
359–67. https://doi.org/10.1080/10615806.2010.543132 (2011).

 42. LiaBraaten, B. M. et al. Stress numerical rating scale-11: Validation in pediatric inpatient and outpatient pain settings. Pain 
Management Nursing 24(4), e7–e12. https://doi.org/10.1016/j.pmn.2023.03.008 (2023).

 43. Fekih-Romdhane, F. et al. Validity and reliability of the arabic version of the self-report single-item self-esteem scale (A-SISE). 
BMC Psychiatry 23(1), 351 (2023).

Scientific Reports |        (2024) 14:29862 9| https://doi.org/10.1038/s41598-024-81554-0

www.nature.com/scientificreports/

https://doi.org/10.1017/S0141347300015019
https://doi.org/10.2307/2136404
https://doi.org/10.2307/2136404
https://doi.org/10.1016/j.yhbeh.2021.105059
https://doi.org/10.1016/j.yhbeh.2021.105059
https://doi.org/10.1016/j.tree.2020.09.003
https://doi.org/10.1016/j.jad.2017.09.050
https://doi.org/10.1186/s12909-016-0841-8
https://doi.org/10.1176/appi.ps.201100250
https://doi.org/10.1080/02615479.2021.1910231
https://doi.org/10.1111/apa.13075
https://doi.org/10.1007/s10389-017-0837-9
https://doi.org/10.1038/s41598-020-71789-y
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.1111/ppc.12787
https://doi.org/10.5812/zjrms-118719
https://doi.org/10.1080/02646838.2024.2415069
https://doi.org/10.1097/01.ede.0000219721.89552.51
https://doi.org/10.1177/0272431687074002
https://doi.org/10.15761/PD.1000124
https://doi.org/10.2478/S13382-012-0024-8
https://doi.org/10.21101/cejph.a3698
https://doi.org/10.1017/sjp.2013.35
https://doi.org/10.1016/j.ijnurstu.2011.07.012
https://doi.org/10.1186/1471-244X-10-111
https://doi.org/10.3390/brainsci11040419
https://doi.org/10.2147/JMDH.S214456
https://doi.org/10.1016/j.jval.2014.10.007
https://doi.org/10.1080/10615806.2010.543132
https://doi.org/10.1016/j.pmn.2023.03.008
http://www.nature.com/scientificreports


 44. Diamantopoulos, A., Sarstedt, M., Fuchs, C., Wilczynski, P. & Kaiser, S. Guidelines for choosing between multi-item and single-
item scales for construct measurement: A predictive validity perspective. Journal of the Academy of Marketing Science. 40, 434–
449 (2012).

 45. Carifio, J. & Perla, R. J. Ten common misunderstandings, misconceptions, persistent myths and urban legends about Likert scales 
and Likert response formats and their antidotes. Journal of Social Sciences. 3(3), 106–116 (2007).

 46. Konrath, S., Meier, B. P. & Bushman, B. J. Development and validation of the single item narcissism scale (SINS). PLOS one. 9(8), 
e103469 (2014).

 47. Szrek, H., Chao, L.-W., Ramlagan, S. & Peltzer, K. Predicting (un) healthy behavior: A comparison of risk-taking propensity 
measures. Judgment and Decision Making. 7(6), 716–727 (2012).

 48. Riordan, B. C. et al. The development of a single item FoMO (fear of missing out) scale. Current Psychology. 39, 1215–1220 (2020).
 49. Nagy, M. S. Using a single-item approach to measure facet job satisfaction. Journal of Occupational and Organizational Psychology 

75(1), 77–86 (2002).
 50. Robins, R. W., Hendin, H. M. & Trzesniewski, K. H. Measuring global self-esteem: Construct validation of a single-item measure 

and the Rosenberg Self-Esteem Scale. Personality and Social Psychology Bulletin 27(2), 151–161 (2001).
 51. Postmes, T., Haslam, S. A. & Jans, L. A single-item measure of social identification: Reliability, validity, and utility. British Journal 

of Social Psychology 52(4), 597–617 (2013).
 52. von Baeyer, C. L. et al. Three new datasets supporting use of the Numerical Rating Scale (NRS-11) for children’s self-reports of 

pain intensity. Pain (Amsterdam). 143(3), 223–227. https://doi.org/10.1016/j.pain.2009.03.002 (2009).
 53. Crandall, M., Lammers, C., Senders, C., Savedra, M. & Braun, J. V. Initial validation of a numeric zero to ten scale to measure 

children’s state anxiety. Anesthesia and Analgesia 105(5), 1250–1253. https://doi.org/10.1213/01.ane.0000284700.59088.8b 
(2007).

 54. Greenberger, E. & Chen, C. Perceived family relationships and depressed mood in early and late adolescence: A comparison of 
European and Asian Americans. Developmental Psychology. 32(4), 707–716. https://doi.org/10.1037/0012-1649.32.4.707 (1996).

 55. Laungani P. Stress in Eastern and Western cultures. 1995.
 56. Hashimoto, T., Mojaverian, T. & Kim, H. S. Culture, interpersonal stress, and psychological distress. Journal of Cross-Cultural 

Psychology 43(4), 527–532. https://doi.org/10.1177/0022022112438396 (2012).
 57. Kirmayer, L. J. & Ryder, A. G. Culture and psychopathology. Current Opinion in Psychology 8, 143–148.  h t t p s : / / d o i . o r g / 1 0 . 1 0 1 6 / j 

. c o p s y c . 2 0 1 5 . 1 0 . 0 2 0     (2016).
 58. Sweileh, W. M. Contribution of researchers in the Arab region to peer-reviewed literature on mental health and well-being of 

university students. International Journal of Mental Health Systems. 15(1), 50 (2021).
 59. Hassan, G., Ventevogel, P., Jefee-Bahloul, H., Barkil-Oteo, A. & Kirmayer, L. J. Mental health and psychosocial wellbeing of Syrians 

affected by armed conflict. Epidemiology and psychiatric sciences. 25(2), 129–141. https://doi.org/10.1017/S2045796016000044 
(2016).

 60. Maalouf, F. T. et al. Psychiatric disorders among adolescents from Lebanon: Prevalence, correlates, and treatment gap. Social 
Psychiatry and Psychiatric Epidemiology 51(8), 1105–1116. https://doi.org/10.1007/s00127-016-1241-4 (2016).

 61 Barnawi, M. M., Sonbaa, A. M., Barnawi, M. M., Alqahtani, A. H. & Fairaq, B. A. Prevalence and determinants of depression, 
anxiety, and stress among secondary school students. Curēus (Palo Alto, CA). 15(8), e44182. https://doi.org/10.7759/cureus.44182 
(2023).

 62. 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. 481 (2019).

 63 Farran, N. Mental health in Lebanon: Tomorrow’s silent epidemic. Mental Health & Prevention. 24, 200218.  h t t p s : / / d o i . o r g / 1 0 . 1 0 
1 6 / j . m h p . 2 0 2 1 . 2 0 0 2 1 8     (2021).

 64. Ebrahimi, F. & Kakabaraee, K. The structural relationships between objective academic pressures, perceived academic stress, 
coping styles, and responses to stressors in high school students. Middle Eastern Journal of Disability Studies. 10, 209 (2020).

 65. Almalki. S. Parenting practices in Saudi Arabia: Gender-role modeling. In Parents and Caregivers Across Cultures: Positive 
Development from Infancy Through Adulthood. 231–46 (2020).

 66. Al-Krenawi, A., Graham, J. R., Al-Bedah, E. A., Kadri, H. M. & Sehwail, M. A. Cross-national comparison of Middle Eastern 
university students: Help-seeking behaviors, attitudes toward helping professionals, and cultural beliefs about mental health 
problems. Community Mental Health Journal 45, 26–36 (2009).

 67. Ahmed, S. R., Kia-Keating, M. & Tsai, K. H. A structural model of racial discrimination, acculturative stress, and cultural 
resources among Arab American adolescents. American Journal of Community Psychology 48, 181–192 (2011).

 68. Albdour, M., Lewin, L., Kavanaugh, K., Hong, J. S. & Wilson, F. Arab American adolescents’ perceived stress and bullying 
experiences: A qualitative study. Western Journal of Nursing Research. 39(12), 1567–1588 (2017).

 69 Amri, S. & Bemak, F. Mental health help-seeking behaviors of Muslim immigrants in the United States: Overcoming social stigma 
and cultural mistrust. Journal of Muslim Mental Health https://doi.org/10.3998/jmmh.10381607.0007.104 (2013).

 70. Cohen, M. & Eid, J. The effect of constant threat of terror on Israeli Jewish and Arab adolescents. Anxiety, Stress, & Coping. 20(1), 
47–60 (2007).

 71. Braun-Lewensohn, O. & Al-Sayed, K. Syrian adolescent refugees: How do they cope during their stay in refugee camps?. Frontiers 
in Psychology. 9, 1258 (2018).

 72. Abu-Kaf, S. & Braun-Lewensohn, O. Coping resources and stress reactions among Bedouin Arab adolescents during three 
military operations. Psychiatry Research. 273, 559–566 (2019).

 73. Comrey, A. L. & Lee, H. B. A First Course in Factor Analysis 2nd edn. (Psychology Press, 2009).
 74. Hirschfeld, G. & Zernikow, B. Variability of “optimal” cut points for mild, moderate, and severe pain: Neglected problems when 

comparing groups. Pain (Amsterdam). 154(1), 154–159. https://doi.org/10.1016/j.pain.2012.10.008 (2013).
 75. Ali, A. M., 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 13, 799769. https://doi.org/10.3389/fpsyg.2022.799769 (2022).

 76. van Widenfelt, B. M., Treffers, P. D. A., de Beurs, E., Siebelink, B. M. & Koudijs, E. Translation and cross-cultural adaptation of 
assessment instruments used in psychological research with children and families. Clinical Child and Family Psychology Review 
8(2), 135–147. https://doi.org/10.1007/s10567-005-4752-1 (2005).

 77. Fenn, J., Tan, C.-S. & George, S. Development, validation and translation of psychological tests. BJPsych Advances 26(5), 306–315. 
https://doi.org/10.1192/bja.2020.33 (2020).

 78 Ambuehl, B. & Inauen, J. Contextualized measurement scale adaptation: A 4-step tutorial for health psychology research. 
International Journal of Environmental Research and Public Health 19, 12775 (2022).

 79. Lorenzo-Seva, U. & Ferrando, P. J. FACTOR: A computer program to fit the exploratory factor analysis model. Behav Res Methods. 
38(1), 88–91. https://doi.org/10.3758/bf03192753 (2006).

 80. Worthington, R. L. & Whittaker, T. A. Scale development research: A content analysis and recommendations for best practices. 
The Counseling Psychologist 34(6), 806–838 (2006).

 81. Clark, L. & Watson, D. Construct validity: Basic issues in objective scale development. Psychological Measurement 28, 61–75 
(1995).

 82. Hair, J. F. Multivariate data analysis (2009).

Scientific Reports |        (2024) 14:29862 10| https://doi.org/10.1038/s41598-024-81554-0

www.nature.com/scientificreports/

https://doi.org/10.1016/j.pain.2009.03.002
https://doi.org/10.1213/01.ane.0000284700.59088.8b
https://doi.org/10.1037/0012-1649.32.4.707
https://doi.org/10.1177/0022022112438396
https://doi.org/10.1016/j.copsyc.2015.10.020
https://doi.org/10.1016/j.copsyc.2015.10.020
https://doi.org/10.1017/S2045796016000044
https://doi.org/10.1007/s00127-016-1241-4
https://doi.org/10.7759/cureus.44182
https://doi.org/10.1016/j.mhp.2021.200218
https://doi.org/10.1016/j.mhp.2021.200218
https://doi.org/10.3998/jmmh.10381607.0007.104
https://doi.org/10.1016/j.pain.2012.10.008
https://doi.org/10.3389/fpsyg.2022.799769
https://doi.org/10.1007/s10567-005-4752-1
https://doi.org/10.1192/bja.2020.33
https://doi.org/10.3758/bf03192753
http://www.nature.com/scientificreports


 83. Kaiser, H. F. & Rice, J. Little jiffy, mark IV. Educational and Psychological Measurement 34(1), 111–117 (1974).
 84. Timmerman, M. E. & Lorenzo-Seva, U. Dimensionality assessment of ordered polytomous items with parallel analysis. 

Psychological Methods. 16(2), 209 (2011).
 85. Tabachnick, B. & Fidell, L. Using Multivariate Statistics 7th edn. (Pearson Publishers, 2019).
 86. Dunn, T. J., Baguley, T. & Brunsden, V. From alpha to omega: A practical solution to the pervasive problem of internal consistency 

estimation. British Journal of Psychology. 105(3), 399–412 (2014).
 87 Hair, J. F. Jr., Sarstedt, M., Ringle, C. M. & Gudergan, S. P. Advanced issues in partial least squares structural equation modeling 

(saGe publications, 2017).
 88 Cohen, J. (ed.) Quantitative Methods in psyc#Hology: A Power Primer (Psychological bulletin, Citeseer, 1992).
 89 Lazarus, R. S. Stress, Appraisal, and Coping (Springer, 1984).
 90 Cohen, S., Kamarck, T. & Mermelstein, R. A global measure of perceived stress. Journal of Health and Social Behavior 24, 385–96 

(1983).
 91. Williamson, A. & Hoggart, B. Pain: A review of three commonly used pain rating scales. Journal of Clinical Nursing 14(7), 798–

804 (2005).
 92. Sayed, M. A. Mental health services in the United Arab Emirates: Challenges and opportunities. Int J Emerg Ment Health Hum 

Resilience. 17(3), 661–663 (2015).
 93. McGregor, B. A. & Antoni, M. H. Psychological intervention and health outcomes among women treated for breast cancer: A 

review of stress pathways and biological mediators. Brain, Behavior, and Immunity. 23(2), 159–166.  h t t p s : / / d o i . o r g / 1 0 . 1 0 1 6 / j . b b i . 
2 0 0 8 . 0 8 . 0 0 2     (2009).

 94. Carlson, L. E., Clifford, S., Groff, S. L., Maciejewski, O. & Bultz, B. D. Screening for depression in cancer care. In Screening for 
Depression in Clinical Practice: An Evidence-Based Guide (eds Carlson, L. E. & Clifford, S.) 265–95 (Oxford University Press, 
2009).

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

 96. Pandey, M. et al. Distress overlaps with anxiety and depression in patients with head and neck cancer. Psycho-Oncology (Chichester, 
England). 16(6), 582–586. https://doi.org/10.1002/pon.1123 (2007).

 97. Elo, A.-L., Leppänen, A. & Jahkola, A. Validity of a single-item measure of stress symptoms. Scandinavian Journal of Work, 
Environment & Health 29(6), 444. https://doi.org/10.5271/sjweh.752 (2003).

 98. Goldfarb, E. V., Seo, D. & Sinha, R. Sex differences in neural stress responses and correlation with subjective stress and stress 
regulation. Neurobiology of Stress 11, 100177. https://doi.org/10.1016/j.ynstr.2019.100177 (2019).

 99 Graves, B. S., Hall, M. E., Dias-Karch, C., Haischer, M. H. & Apter, C. Gender differences in perceived stress and coping among 
college students. PloS one 16(8), e0255634. https://doi.org/10.1371/journal.pone.0255634 (2021).

 100 Costa, C. et al. Perceived stress in a gender perspective: A survey in a population of unemployed subjects of Southern Italy. 
Frontiers in public health. 9, 640454. https://doi.org/10.3389/fpubh.2021.640454 (2021).

 101. Boyd, A. et al. Gender differences in mental disorders and suicidality in Europe: Results from a large cross-sectional population-
based study. Journal of Affective Disorders 173, 245–54. https://doi.org/10.1016/j.jad.2014.11.002 (2015).

 102. Haehner, P., Pfeifer, L. S., Jahre, L. M., Luhmann, M., Wolf, O. T. & Frach, L. Validation of a German version of the stress overload 
scale and comparison of different time frames in the instructions. Psychological Test Adaptation and Development. (2023).

 103. van Wijk, C. H. Usefulness of the English version of the Stress Overload Scale in a sample of employed South Africans. African 
Journal of Psychological Assessment. 3, 8 (2021).

 104 Jones-Rasmussen, D. M. Stress and Coping in a Global Health Crisis: A Systematic Literature Review (California Southern 
University, 2022).

 105. Leong, F. T., Kalibatseva, Z., & Somaraju, A. Evaluating measurement equivalence in cross-cultural stress research. Handbuch 
Stress und Kultur: Interkulturelle und kulturvergleichende Perspektiven. 1–20 (2020).

 106. Farran, N. Mental health in Lebanon: Tomorrow’s silent epidemic. Mental Health & Prevention 24, 200218 (2021).
 107. Nooripour, R. et al. Relationship between hardiness and stress of COVID-19 through the mediating role of mindfulness in 

Iranian students. Practice in Clinical Psychology. 10(3), 193–202 (2022).
 108. Nooripour, R. et al. Effectiveness of mindfulness-based cognitive rehabilitation in reducing stress among hard of hearing 

adolescent girls. International Journal of Behavioral Sciences 15(2), 87–93 (2021).
 109. Allen, M. S., Iliescu, D. & Greiff, S. Single item measures in psychological science: A call to action. European Journal of Psychological 

Assessment : Official Organ of the European Association of Psychological Assessment. 38(1), 1–5.  h t t p s : / / d o i . o r g / 1 0 . 1 0 2 7 / 1 0 1 5 - 5 7 5 9 
/ a 0 0 0 6 9 9     (2022).

Acknowledgements
The authors would like to thank all participants.

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 final manuscript and gave their consent.

Funding
None.

Declarations

Competing interests
The authors declare no competing interests.

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. Informed consent was obtained from the parent and/or legal guardian 
for participants under age 16 before filling the survey; 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 (In accordance of Helsinki declarations).

Scientific Reports |        (2024) 14:29862 11| https://doi.org/10.1038/s41598-024-81554-0

www.nature.com/scientificreports/

https://doi.org/10.1016/j.bbi.2008.08.002
https://doi.org/10.1016/j.bbi.2008.08.002
https://doi.org/10.1097/MD.0000000000015950
https://doi.org/10.1002/pon.1123
https://doi.org/10.5271/sjweh.752
https://doi.org/10.1016/j.ynstr.2019.100177
https://doi.org/10.1371/journal.pone.0255634
https://doi.org/10.3389/fpubh.2021.640454
https://doi.org/10.1016/j.jad.2014.11.002
https://doi.org/10.1027/1015-5759/a000699
https://doi.org/10.1027/1015-5759/a000699
http://www.nature.com/scientificreports


Consent for publication
Not applicable.

Additional information
Supplementary Information The online version contains supplementary material available at  h t t p s : / / d o i . o r g / 1 
0 . 1 0 3 8 / s 4 1 5 9 8 - 0 2 4 - 8 1 5 5 4 - 0     .  

Correspondence and requests for materials should be addressed to S.O. or S.H.

Reprints and permissions information is available at www.nature.com/reprints.

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

Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 
4.0 International License, which permits any non-commercial use, sharing, distribution and reproduction in 
any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide 
a link to the Creative Commons licence, and indicate if you modified the licensed material. You do not have 
permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence 
and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to 
obtain permission directly from the copyright holder. To view a copy of this licence, visit  h t t p : / / c r e a t i v e c o m m o 
n s . o r g / l i c e n s e s / b y - n c - n d / 4 . 0 /     .  

© The Author(s) 2024 

Scientific Reports |        (2024) 14:29862 12| https://doi.org/10.1038/s41598-024-81554-0

www.nature.com/scientificreports/

https://doi.org/10.1038/s41598-024-81554-0
https://doi.org/10.1038/s41598-024-81554-0
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.nature.com/scientificreports

	Psychometric properties of the Arabic Stress Numerical Rating Scale (SNRS-11) in adolescents
	Measures of stress
	The stress numerical rating scale-11 (SNRS-11)
	The present study
	Methods
	Procedures
	Minimal sample size calculation
	Measures
	The Stress Numerical Rating Scale-11 (SNRS-11)
	The Cohen Perceived Stress Scale-10 (PSS-10)
	The Depression Anxiety Stress Scale (DASS-8)


	Translation procedure
	Analytic strategy
	Results
	Descriptive statistics
	Exploratory factor analysis
	Factor analysis on the total sample


	Convergent and concurrent validity
	Discussion
	Factor analysis



