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Lifetime prevalence and treatment 
of mental disorders in Saudi youth 
and adolescents
Yasmin Altwaijri 1,2,3*, Alan E. Kazdin 4, Abdullah Al‑Subaie 3,5, Abdulhameed Al‑Habeeb 6, 
Sanaa Hyder 3,7, Lisa Bilal 1,2,3, Mohammad Talal Naseem 1,2,3 & Edward De Vol 2

Previous global and regional studies indicate that adolescents and young adults (i.e., youth) are 
affected by various mental disorders with lifelong consequences. However, there are no national 
estimates of mental disorders prevalent among Saudi youth. Using data from the Saudi National 
Mental Health Survey (SNMHS), we examined the lifetime prevalence, treatment, and socio‑
demographic correlates of mental disorders among Saudi youth (aged 15–30). A total of 4004 
interviews were conducted using the adapted Composite International Diagnostic Interview (CIDI 
3.0). Cross tabulations and logistic regression were used to generate estimates for the SNMHS youth 
sample (n = 1881). The prevalence of a mental disorder among Saudi youth was 40.10%, where anxiety 
disorders affected 26.84% of the sample, followed by disruptive behavior disorders (15.44%), mood 
disorders (9.67%), substance use disorders (4%) and eating disorders (7.06%). Sex, education, parental 
education, income, marital status, region, and family history of disorders were significant correlates 
of various classes of mental disorders. Only 14.47% of Saudi youth with any mental disorder received 
treatment for a lifetime disorder. Age, parental education, and family history of disorders emerged 
as significant correlates of mental health treatment. Lifetime mental disorders are highly prevalent 
among Saudi youth. There is an unmet need for culturally sensitive and age‑appropriate treatment of 
lifetime mental disorders among youth in Saudi Arabia.

A significant percentage of adolescents worldwide are affected by mental  disorders1,2. The World Health Organiza-
tion (WHO) defines adolescence as the age between 10 and 19 years, while youth refers to those between 15 and 
24  years3. In this paper, we refer to adolescents and young adults in the age range between 15–30 years as youth, 
bearing in mind that this age category has been previously defined in different ways, such as 18–344, 15–295, and 
14–356. This time period is characterized by dynamic brain development as an outcome of individuals’ interaction 
with their social  environment7. When youth do not acquire optimal physical, cognitive, emotional, and economic 
resources during their early years, problems related to emotional control and behavior typically  emerge3. This is 
corroborated by global epidemiological  studies8,9, which suggest that most mental disorders first onset early in 
life, i.e., during childhood and adolescence. Additionally, young people in this age group have the worst access 
to and engagement with mental health services compared to other age  groups8,10.

During adolescence, individuals have low resistance to peer influences, low levels of future orientation, and 
low risk perception, which is linked to risk-taking behavior, and poor self-regulation3,11. Psychologically, it is a 
time of identity formation, where school and family environments become crucial contexts; parental character-
istics like education level and marital status (e.g. divorce) become pertinent, potentially impacting the mental 
health status of children in their mid-adolescence and early  adulthood12; later, critical life changes are related to 
the individuals’ career and  parenthood13–15. Indeed, when psychological distress during the early years is not miti-
gated, resulting mental disorders affect the individuals’ motor, cognitive, learning and behavioral development 
with lifelong consequences; these outcomes include functional impairment, poor quality of life, and increased 
risk of later medical and comorbid psychiatric  disorders10,16,17. For example, the risk of having at least 1 mental 
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disorder by the age of 16 years is significant, especially for girls whose chances of continuing to have a mental 
disorder, or of developing another episode after remission are much higher than those of their unaffected  peers18.

Similar prevalence and treatment estimates for mental disorders in youth are reported in the Arab  region19–22, 
in countries like  Oman23,24,  Jordan25,26, United Arab  Emirates27, and  Lebanon28. In fact, mental health and sub-
stance use problems account for more than half of the high ranking disability-adjusted life years (DALYs) among 
adolescents in high income countries including the Gulf Cooperation Council (GCC)29,30. Although there are 
distinct socioeconomic diversities between the countries in the Arab region, they share important similarities 
with respect to language, religion, culture, and demographics, which can be instrumental in shaping mental 
health related perceptions and management of psychiatric  disorders31,32. Still, individual characteristics and 
contextual differences play an important  role20; structural determinants such as unemployment, military con-
flicts, changing family environments, changing gender roles, increased education and age at marriage, rise of 
social media, tension between tradition, attachment to family, community and country are some of the strong 
determinants of mental health among Arab  youth25,32,33.

The Kingdom of Saudi Arabia (KSA) has a population of over 34 million  inhabitants34. According to the 2020 
Saudi population survey, more than a quarter (> 24%) of the population was between 15 and 30 years of  age35; 
and the estimated median age was 25 years  old36. Among school-going youth, regional Saudi studies indicate that 
some specific mental disorders are highly  prevalent37–39, and among  girls40–43, and  boys44,45 individually. Regarding 
national estimates, studies have found symptoms of depression and anxiety prevalent among adolescents aged 
10–1946,47 with feelings of sadness or hopeless, and worry more prevalent among females and older  adolescents48. 
Moreover, according to the Saudi National Mental Health Survey (SNMHS)—a nation-wide general popula-
tion psychiatric epidemiological study with a representative household sample of Saudis aged 15–65—various 
mental disorders have their onset during adolescence as well as in early  adulthood49. Despite the wide-ranging 
literature on this topic, national estimates of various mental disorders prevalent among the Saudi youth—part 
of the general population as opposed to samples from schools in previously mentioned studies—are unknown.

While young Saudis are reported to have a favorable attitude towards seeking help for their mental  health50, 
there are also no national estimates pertaining to treatment service use for mental disorders among Saudi youth. 
Largely, research indicates that despite worrying prevalence patterns, mental health needs of youth in developed 
 countries51, and Arab  countries20,24,52 including the  KSA29 are poorly met. This has immediate effects and long-
term negative implications on the wellbeing of the affected youth as well as their families, further impacting future 
generations and society as a  whole25. Yet research in this field continues to be  underfunded53, and  inadequate29. 
Data-driven estimates are needed to inform, develop, and refine the existing mental health services and policies 
for youth in most countries from the Eastern Mediterranean  region54, including the KSA. This information is 
necessary to establish resource allocation priorities for planning, designing and implementing intervention pro-
grams for Saudi youth, which will improve the prevention, diagnosis and treatment of mental disorders. Using 
the high quality comprehensive dataset from the SNMHS, the goal of this article is to present national estimates 
related to lifetime prevalence, treatment and socio-demographic correlates for Diagnostic and Statistical Manual 
(DSM)-IV mental disorders among Saudi youth in the KSA.

Methods
Sample. In line with the methods of the World Mental Health Survey  Initiative55, the SNMHS used a mul-
tistage clustered area probability sampling design in which Primary Sampling Units were established separately 
within each of the country’s administrative (barring Jazan & Najran due to political conflict) based on census 
counts from maps provided by the Ministry of Economy and Planning in order to nationally represent Saudi 
citizens between the age 15–65. After being selected from a household listing interview in which interviewers 
made am in-person visit to each household, introduced the study to a household member, and collected a listing 
of all non-institutionalized, ambulatory Arabic-speaking Saudi nationals aged 15–65 as potential respondents, 
the chosen respondent(s) completed Part I of the interview, a component which assessed core disorders. A sub-
sample of respondents at this stage—who met lifetime criteria for any of these disorders—were then adminis-
tered Part II of the interview; this component assessed other selected disorders and correlates. From the final 
sample of 4,004 interviews, 1,811 youths completed the Part I interview, and 971 youths were administered the 
Part II interview, with the response rate from youth in the SNMHS being 74.53% (Response rate including no 
attempt cases: (Number of completed interviews by youth)/(Total sample including completed interviews, no 
contact or refusals from youth − non-sample cases) = 1811/(2430 − 0) = 0.7453 = 74.53%). We used weights for 
Part II respondents who did not meet criteria for a core Part I disorder to the inverse of their probability of selec-
tion into Part II in order to adjust under-sampling of non-cases and balance the prevalence estimates between 
the Parts I and II samples. Further details of sampling and weighting procedures can be found  elsewhere56.

Table 1 presents the weighted characteristics of the study sample. About half of the youth (50.05%) were 
male. The mean age was 22.41 years (SD = 4.75), with a greater proportion of youth aged 15–22 years (55.17%). 
The majority of the youth in the sample were students. In terms of parent’s education, 39.79% had low levels of 
education; and most of the youth came from households with low income (41.83%; the levels of education and 
income are described later). The sample comprised predominantly of those who were never married (76.87%), 
lived with their parents (95.61%), in urban areas (82.32%), in the Central region of the Kingdom (33.46%), and 
did not have a family history of disorders (60.04%).

Procedures. Face-to-face interviews were carried out with selected respondents by trained and certified lay 
interviewers between 2014 and 2016, with pauses for Ramadan and the summer (due to very high temperatures). 
All interview and training materials were adapted and translated for the Saudi population using evidence-based 
 protocols57,58. Details of training, field and quality control procedures have been recorded  previously55,59–61.
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Prior to each interview, all respondents provided signed informed consent, except those below 18 years of 
age in which case, the consent was given by a parent and/or legal guardian, and the youth gave their assent to 
be interviewed. Interviews with SNMHS youth lasted approximately two hours and twenty minutes on average. 
Furthermore, given that sometimes family members requested to stay throughout the course of the interview, 
in order to minimize the risk of underreporting bias, certain sensitive sections of the survey (incl. substance 
use disorders) were administered via audio computer-assisted self-interviewing (ACASI) mode which allows 
respondents to self-report answers directly into a computer without other people present knowing the nature 
of the  questions59. Respondents received monetary incentives (worth 100 Saudi Riyals/27 US dollars) for their 
participation. The study was performed in line with the principles of the Declaration of Helsinki. All survey 

Table 1.  Socio-demographic distribution of the youth sample, un-weighted and weighted. Part I sample was 
used (n = 1811); *This was asked to only part II sample (n = 971). Missing data: living with parents = 14; family 
history of disorders = 137.

Un-weighted Weighted

N % SE N % SE

Sex

 Female 973 53.73 1.17 973 49.95 1.82

 Male 838 46.27 1.17 838 50.05 1.82

Age

 15–22 926 51.13 1.18 926 55.17 1.79

 23–30 885 48.87 1.18 885 44.83 1.79

Education

 Low 81 4.47 0.49 81 4.30 0.63

 Low average 88 4.86 0.51 88 4.09 0.65

 High average 564 31.14 1.09 564 29.80 1.64

 High 224 12.37 0.77 224 12.20 1.27

 Student 854 47.16 1.17 854 49.60 1.82

Parents’ education

 Low 750 41.41 1.16 750 39.79 1.76

 Low average 323 17.84 0.90 323 16.88 1.30

 High average 439 24.24 1.01 439 24.83 1.56

 High 299 16.51 0.87 299 18.50 1.54

Household income

 Low 762 42.08 1.16 762 41.83 1.76

 Low average 209 11.54 0.75 209 11.58 1.21

 High average 283 15.63 0.85 283 18.39 1.51

 High 557 30.76 1.08 557 28.21 1.63

Marital status

 Married 560 30.92 1.09 560 20.22 1.30

 Separated/divorced/widowed 45 2.48 0.37 45 2.91 0.66

 Never married 1206 66.59 1.11 1206 76.87 1.41

Living with parents*

 Lived with parents 894 93.42 0.80 894 95.61 0.88

 One or both parent died 21 2.19 0.47 21 1.73 0.57

 Parents divorced 35 3.66 0.61 35 2.31 0.65

 Parents never lived together/foster care/others 7 0.73 0.28 7 0.36 0.19

Urbanicity

 Rural 286 15.79 0.86 286 17.68 1.49

 Urban 1525 84.21 0.86 1525 82.32 1.49

Region

 Central 587 32.41 1.10 587 33.46 1.69

 Eastern 234 12.92 0.79 234 18.58 1.57

 Northern 288 15.90 0.86 288 7.57 0.78

 Southern 194 10.71 0.73 194 10.39 0.91

 Western 508 28.05 1.06 508 30.00 1.71

Family history of disorders*

 Yes 378 45.32 1.72 378 39.96 2.88

 No 456 54.68 1.72 456 60.04 2.88



4

Vol:.(1234567890)

Scientific Reports |         (2023) 13:6186  | https://doi.org/10.1038/s41598-023-33005-5

www.nature.com/scientificreports/

procedures were approved by the Institutional Review Board at the King Faisal Hospital and Research Center, 
Riyadh.

Diagnostic assessment. The instrument used for the SNMHS was the adapted WHO Composite Interna-
tional Diagnostic Interview (CIDI) 3.058,59, a fully structured  interview62 that generated diagnoses based upon 
the DSM-IV63 in the SNMHS. These CIDI-related diagnoses showed good concordance with diagnoses based on 
blinded clinician reappraisal interviews published  earlier64,65. The assessed disorders were grouped into classes 
such as anxiety disorders (i.e., panic disorder, agoraphobia without panic disorder, social phobia, generalized 
anxiety disorder, post-traumatic stress disorder, obsessive–compulsive disorder, and separation anxiety disor-
der), mood disorders (i.e., major depressive disorder, bipolar I and II disorder), eating disorders (i.e., anorexia 
nervosa, bulimia nervosa, binge-eating disorder), disruptive behavior disorders (i.e., attention deficit hyperac-
tivity disorder (ADHD), conduct disorder, oppositional-defiant disorder, intermittent explosive disorder), and 
substance use disorders (i.e., alcohol and drug abuse and dependence). Organic exclusion rules and hierarchy 
rules for all diagnoses have been documented  elsewhere49.

Assessment of treatment service use. Part II respondents were asked questions related to treatment 
obtained in the past 12 months from various professionals. These measures assessed treatment across the health-
care sector and the non-healthcare sector. The healthcare sector comprised of treatment from two main sec-
tors—the general medical sector (family physicians, general practitioners, and other medical doctors, such as 
cardiologists or gynecologists-urologists, nurses, occupational therapists, and other general healthcare profes-
sionals) and the mental health specialty sector (psychiatrists, and other mental health professionals such as 
psychologists, counselors, psychotherapists, mental health nurses, and social workers). Non-healthcare sector 
comprised of human services (including social workers or counselors in any setting other than a specialty mental 
health setting, and religious advisors), and complementary-alternative medicine (including internet use, self-
help groups, other healer, such as an herbalist, a chiropractor, or a spiritualist, and other alternative therapy).

Lifetime treatment was measured by administering a smaller number of treatment questions at the end of 
each diagnostic section when respondents are asked whether they ever in their life saw a medical doctor or any 
other professional about the disorder assessed in that section of the interview and, if so, their age when they first 
sought treatment for the disorder. Responses to these disorder-specific questions and the more general treatment 
questions were combined in our descriptive analyses of treatment prevalence but only disorder-specific responses 
were used to make projections of eventual lifetime  treatment66.

Assessment of sociodemographic correlates. The correlates included age-at-interview, sex, education, 
marital status, and household characteristics (region, urbanicity, and income). Age-at-interview was divided 
into two cohorts (15–22, and 23–30). Education was divided into 4 categories of low (0–6 years of education, 
i.e., completion of primary school), low-average (7–9 years, i.e., completion of secondary school), high-average 
(10–15 years, i.e., completion of high school, and first 3 years of college), and high (16 + years, i.e., completion of 
college, and further higher education). Marital status was categorized as never married, married, or previously 
married (i.e., separated, divorced, or widowed).

Household regions were categorized as Central (Riyadh, Al Qaseem, Hail), Western (Makkah, Al-Madinah), 
Eastern (Eastern Province), Northern (Northern Frontiers, Al-Jouf, Tabouk), and Southern (Aseer, Al-Baha) 
regions based on the distribution of administrative areas in the  KSA56. Urbanicity of a household was coded as 
either urban or rural. These variables were classified as per the 2010 Saudi Census, General Authority for Statis-
tics. The household income was calculated using the total family household income, respondent’s income and 
spouse’s income to generate the ‘income per capita’ for each household; this was further divided by the median 
of income per capita of the total sample (N = 4004) to create the income variable that was categorized as low, 
low-average, high-average, and high.

Parental characteristics such as parents’ education, living with parents, and family history of mental disor-
ders were also assessed. The youth were asked about their parents’ education level, which was grouped like the 
education categories of the youth; the educational attainment of the parent with the highest level of education 
was used. The influence of the family constellation was examined by considering whether or not the youth lived 
with both their parents, lived with parents who were divorced, had one or both parents who had died, never 
lived with parents, lived in a foster home or any other situation. The presence or absence of family history of any 
mental disorders was endorsed by the respondent during various sections of the interview.

Analyses. The data were weighted to adjust for within-household and between-household probabilities of 
selection differences, discrepancies between sample and population distribution due to random error, and dif-
ferential response across segments of the population defined by census population  variables59. All statistical 
analyses were carried out using SAS Enterprise Guide 9.2 (SAS Institute, Cary, NC). Cross tabulations were used 
to generate sample characteristics, lifetime prevalence of mental disorders and treatment service use estimates 
using the PROC SURVEYFREQ procedures. Standard errors of prevalence estimates were reported across sexes, 
and the two age cohorts. Correlates of prevalence and treatment were examined using logistic regression analy-
sis, following the PROC LOGISTIC procedures. Correlates included age-at-interview, sex, education, marital 
status, region, urbanicity, household income, parents’ education, living with parents, and family history of men-
tal disorders. All socio-demographic variables were included in the regression models simultaneously, and the 
odd ratios with 95% confidence intervals were reported. The calculation of multivariate significance tests was 
done with Wald Chi-square tests based on coefficient variance–covariance matrices adjusted for design. Statisti-
cal significance was considered at a significance level of 0.05 with two-sided tests.
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Results
Lifetime prevalence. The prevalence of a DSM-IV mental disorder among Saudi youth was 40.10% 
(n = 1811) (Table 2). Three significant sex differences were found in disorder-specific prevalence, with higher 
prevalence among females than males. These included two anxiety disorders—social phobia (8.87% vs. 5.08%, 
χ2 = 4.69, df = 1, p = 0.0320), and obsessive–compulsive disorder (5.59% vs. 2.59%, χ2 = 8.29, df = 1, p = 0.0046),—
and major depressive disorder (8.78% vs. 3.24%, χ2 = 12.45, df = 1, p = 0.0006). However, there was no signifi-
cant sex difference in overall prevalence of having any lifetime disorder (40.22% vs. 39.97%, χ2 = 0.00, df = 1, 
p = 0.9634). Lifetime prevalence varied significantly with respondent age-at-interview for only one disorder, 
post-traumatic stress disorder (χ2 = 8.99, df = 1, p = 0.0032), with lower rates among the younger age group (aged 
15–22, 1.39%) than the older respondents (4.62%).

Sociodemographic correlates. Females were significantly less likely than males to have disruptive behav-
ior disorders and substance use disorders (Table 3). Those who reported low education had significantly high 
risk of disruptive behavior, and substance use disorders compared to those who were students at the time. Low 
average education was also associated with significantly higher rate of mood disorders, and substance use dis-
orders compared to students. Youth with high education were three times more likely than students to report 
mood disorders.

Individuals with parents who had low average education were six times more likely to be at risk of a substance 
use disorder than those with parents who had low education. Youth who belonged to households with low aver-
age and high average income were significantly less likely compared to those from low income households to 

Table 2.  Lifetime prevalence of DSM-IV/CIDI disorders, overall and stratified by sex and age in SNMHS 
youth. Part I sample, those who completed the survey (age 15–30) = 1811; Part II sample, those who completed 
the survey (age 15–30) = 971. 1 Part I sample, prevalence calculated using part I weights. 2 Part II sample, 
prevalence calculated using part II weights. *p < 0.05; **p < 0.001.

Disorder

Lifetime prevalence

Sex Age

Female Male

Chi-square

15–22 23–30

Chi-squareN % SE N % SE N % SE N % SE N % SE

Anxiety disorder

 Panic  disorder1 26 1.33 0.31 21 1.90 0.49 5 0.76 0.37 3.35 10 1.12 0.42 16 1.60 0.47 0.56

 Generalized anxiety  disorder1 23 1.73 0.55 17 2.77 1.05 6 0.68 0.30 3.67 7 0.97 0.43 16 2.66 1.12 1.94

 Social  phobia1 107 6.97 0.89 71 8.87 1.29 36 5.08 1.22 4.69* 61 7.63 1.27 46 6.16 1.07 0.89

  Agoraphobia1 39 2.38 0.57 32 3.47 0.91 7 1.30 0.79 3.19 20 2.42 0.82 19 2.34 0.72 0.01

 Post-traumatic stress  disorder2 54 2.83 0.55 39 3.18 0.73 15 2.48 0.86 0.39 17 1.39 0.46 37 4.62 1.00 8.99*

 Separation anxiety  disorder2 175 14.69 2.40 108 13.94 2.04 67 15.44 3.60 0.20 84 12.49 2.58 91 17.42 3.69 1.21

 Obsessive–compulsive  disorder2 74 4.09 0.67 47 5.59 0.98 27 2.59 0.67 8.29* 40 4.68 1.26 34 3.36 1.15 0.40

 Any anxiety  disorder2 340 26.84 2.80 220 29.43 2.83 120 24.25 4.36 1.24 166 24.28 3.28 174 30.02 3.39 2.00

Mood disorder

 Major depressive  disorder1 115 6.01 0.73 85 8.78 1.41 30 3.24 0.70 12.45** 53 4.44 0.76 62 7.94 1.35 4.56*

 Bipolar I and/or  II1 58 3.66 0.72 31 2.82 0.67 27 4.50 1.18 1.66 35 5.15 1.18 23 1.83 0.48 6.98*

 Any mood  disorder1 173 9.67 1.00 116 11.61 1.62 57 7.74 1.23 3.78 88 9.59 1.33 85 9.78 1.38 0.01

Disruptive behavior disorder

 Conduct  disorder2 35 2.19 0.48 14 2.28 0.70 21 2.09 0.53 0.05 18 2.30 0.91 17 2.05 0.62 0.04

  ADHD2 120 11.29 1.76 63 7.73 1.51 57 14.85 3.20 3.69 69 12.28 2.50 51 10.06 1.90 0.63

 Intermittent explosive  disorder2 51 4.73 0.94 24 3.73 1.25 27 5.73 1.34 1.23 29 4.87 1.17 22 4.57 1.42 0.03

 Any disruptive behavior  disorder2 174 15.44 1.81 92 12.90 2.12 82 17.99 3.13 1.65 94 15.86 2.63 80 14.93 1.93 0.10

Substance use disorder

 Alcohol  abuse2 1 0.02 0.02 1 0.04 0.04 0 – – – 0 – – 1 0.05 0.05 –

 Alcohol  dependence2 7 0.49 0.23 0 – – 7 0.97 0.46 – 2 0.24 0.22 5 0.79 0.43 1.36

 Drug  abuse2 39 2.94 0.87 16 1.71 0.48 23 4.16 1.65 2.15 23 3.97 1.50 16 1.65 0.67 1.80

 Drug  dependence2 11 0.60 0.22 6 0.75 0.37 5 0.45 0.23 0.50 4 0.47 0.28 7 0.76 0.35 0.43

 Any substance use  disorder2 55 4.00 0.89 23 2.51 0.59 32 5.49 1.66 3.04 28 4.66 1.54 27 3.17 0.91 0.59

Eating disorder

  Anorexia2 4 1.23 1.07 0 – – 4 2.45 2.12 – 3 2.04 1.93 1 0.22 0.22 0.88

 Binge eating  disorder2 46 3.17 0.64 30 3.33 0.87 16 3.01 0.92 0.07 21 2.73 0.77 25 3.71 1.04 0.57

  Bulimia2 43 3.49 0.85 23 3.34 1.00 20 3.64 1.36 0.03 17 3.26 1.20 26 3.77 1.19 0.09

 Any eating  disorder2 85 7.06 1.36 51 6.41 1.28 34 7.72 2.24 0.28 36 7.41 2.13 49 6.64 1.48 0.09

Any2 501 40.10 2.94 306 40.22 3.67 195 39.97 4.31 0.00 253 40.28 3.58 248 39.88 3.72 0.01
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Any lifetime disorder Anxiety Mood Disruptive behavior Substance use Eating

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Sex

 Female 0.8 (0.57–1.12) 1.13 (0.8–1.6) 1.4 (0.87–2.26) 0.47 (0.31–0.71) 0.3 (0.13–0.66) 0.77 (0.44–1.34)

 Male 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 χ2
1 1.71 0.50 1.94 12.88** 8.84* 0.85

Age

 15–22 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 23–30 0.79 (0.48–1.3) 1.19 (0.73–1.94) 0.60 (0.29–1.21) 0.85 (0.47–1.53) 0.57 (0.19–1.77) 1.14 (0.48–2.72)

 χ2
1 0.84 0.46 2.08 0.30 0.94 0.09

Education

 Student 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 Low 2.74 (1.06–7.06) 0.84 (0.33–2.14) 0.43 (0.07–2.78) 6.27 (2.36–16.66) 13.13 (2.54–67.94) 1.98 (0.54–7.25)

 Low average 2.21 (0.83–5.89) 2.06 (0.8–5.29) 4.3 (1.3–14.24) 0.4 (0.09–1.85) 36.45 (7.39–179.85) 0.07 (< 0.001–6.29)

 High average 1.19 (0.72–1.96) 1.24 (0.76–2.04) 1.41 (0.71–2.82) 1.18 (0.66–2.12) 2.71 (0.97–7.58) 0.54 (0.22–1.32)

 High 0.81 (0.43–1.52) 0.78 (0.41–1.48) 3.08 (1.33–7.14) 0.63 (0.28–1.42) 1.44 (0.28–7.46) 1.13 (0.42–3.03)

 χ2
4 8.84 5.38 12.36* 21.67** 24.01** 6.63

Parents’ education

 Low 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 Low average 1.52 (0.93–2.48) 1.85 (1.14–3) 0.53 (0.26–1.1) 1.06 (0.59–1.89) 6.22 (2.16–17.91) 1.25 (0.52–3.04)

 High average 1.39 (0.91–2.12) 1.23 (0.79–1.91) 0.82 (0.45–1.49) 1.18 (0.7–1.99) 1.07 (0.31–3.65) 1.81 (0.84–3.91)

 High 1.31 (0.77–2.23) 1.31 (0.77–2.25) 0.61 (0.29–1.28) 0.86 (0.44–1.67) 2.21 (0.63–7.7) 1.59 (0.64–3.92)

 χ2
3 3.49 6.35 3.65 1.09 16.14* 2.49

Household income

 Low 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 Low average 0.55 (0.33–0.93) 0.47 (0.26–0.85) 1.04 (0.49–2.18) 0.33 (0.15–0.72) 0.46 (0.12–1.77) 2.67 (1.29–5.53)

 High average 0.87 (0.54–1.41) 1.13 (0.7–1.83) 0.82 (0.39–1.72) 0.54 (0.3–0.98) 0.29 (0.07–1.14) 1.23 (0.53–2.9)

 High 0.87 (0.56–1.33) 1.03 (0.67–1.59) 1.22 (0.67–2.21) 0.70 (0.41–1.19) 0.67 (0.25–1.82) 0.93 (0.42–2.05)

 χ2
3 4.96 7.72 1.02 10.07* 3.90 8.72*

Marital status

 Married 1.20 (0.74–1.95) 1.05 (0.64–1.7) 0.73 (0.36–1.47) 1.20 (0.66–2.2) 0.85 (0.25–2.87) 1.25 (0.56–2.8)

 Separated/
divorced/widowed 3.43 (1.27–9.26) 3.26 (1.29–8.23) 2.23 (0.78–6.34) 4.70 (1.7–12.98) 3.49 (0.63–19.24) 1.63 (0.43–6.2)

 Never married 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 χ2
2 5.93 6.43* 4.11 8.93* 2.47 0.63

Urbanicity

 Rural 0.64 (0.39–1.05) 1.05 (0.63–1.74) 0.98 (0.47–2.04) 0.92 (0.48–1.76) 0.53 (0.12–2.37) 1.47 (0.63–3.46)

 Urban 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 χ2
1 3.12 0.03 0.00 0.07 0.68 0.79

Region

 Central 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 Eastern 1.83 (1.14–2.94) 1.35 (0.84–2.15) 0.59 (0.29–1.2) 2.65 (1.52–4.62) 0.11 (0.02–0.55) 0.88 (0.37–2.09)

 Northern 0.99 (0.49–2.01) 0.69 (0.32–1.51) 0.5 (0.15–1.67) 1.75 (0.74–4.14) 0.43 (0.07–2.91) 1.34 (0.4–4.49)

 Southern 1.15 (0.66–2) 1.06 (0.6–1.88) 0.6 (0.26–1.39) 1.22 (0.58–2.54) 2.66 (0.83–8.54) 0.48 (0.14–1.65)

 Western 1.25 (0.82–1.9) 0.98 (0.64–1.5) 0.89 (0.51–1.58) 0.89 (0.51–1.53) 0.59 (0.24–1.49) 1.55 (0.81–2.96)

 χ2
4 6.83 3.32 3.68 16.68* 13.37* 4.97

Living with parents

 Lived with parents 1.00 – 1.00 – 1.00 – – – – – 1.00 –

 One or both parent 
died 2.97 (0.63–13.98) 1.63 (0.51–5.2) 0.55 (0.09–3.62) – – – – 0.93 (0.12–7.17)

 Parents divorced 2.31 (0.84–6.31) 1.51 (0.62–3.67) 1.29 (0.41–4.11) – – – – 2.37 (0.74–7.62)

 Parents never lived 
together/foster 
care/others

0.28 (0.02–3.8) 0.54 (0.04–7.53) 1.09 (0.05–23.93) – – – – 1.57 (0.01–450.93)

 χ2
3 5.40 1.68 0.58 – – 2.13

Continued
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have disruptive behavior disorders. However, belonging to a household with low average income doubled the 
odds of having an eating disorder.

Compared to youth who were never married, individuals who were separated/divorced/widowed had 
increased risk of anxiety and disruptive behavior disorders. Those who lived in the Eastern region compared 
to the Central region of the KSA had twice the odds of a disruptive behavior disorder. However, living in the 
Eastern region was significantly associated with lower rates of substance use disorders compared to the Central 
region. Finally, Saudi youth with family history of disorders were significantly associated with high lifetime risk 
of all classes of DSM-IV disorders.

Lifetime treatment service use. One in seven (14.47%) of Saudi youth with any DSM-IV mental disor-
der received treatment for a lifetime disorder (Table 4). Treatment was mainly sought from the healthcare sector 
(9.8%). The majority of the sample did not seek treatment for a lifetime disorder. Youth in the older age group 
(23–30) were significantly less likely than younger individuals to have received/sought treatment for any DSM-
IV mental disorder (Table 5). Those with parents who had high-average education vs. low/low average education 
were significantly associated with lower odds of seeking/receiving treatment for a lifetime disorder. Individuals 
with a family history of disorders were 68 times more likely than those without a family history to have received 
treatment for any lifetime mental disorder. All other associations between the characteristics and lifetime treat-
ment for any DSM-IV disorder were not significant.

Discussion
This study presents the lifetime prevalence and treatment estimates on a range of mental disorders in a nation-
ally representative household sample of Saudi youth. Although the prevalence of any lifetime DSM-IV mental 
disorder in this study is higher than the rate reported in previous global  studies1, and an Omani  study24, it is 
similar to the rates summarized in a systematic review and meta-analysis of studies from the GCC 19, and the 
lifetime mental disorder prevalence among youth in the United States (US)12, and  Finland67. Moreover, prior 
estimates may be underestimated given evidence that mental disorders are  increasing68–71.

The SNMHS assessed various classes of DSM-IV disorders and their subtypes compared to previous national 
Saudi literature that focused on specific  disorders46,47. Using the SNMHS dataset, we found that anxiety disor-
ders were the most prevalent class of DSM-IV disorders among Saudi youth, followed by disruptive behavior 
disorders, mood disorders and eating disorders. The rates for commonly prevalent specific disorders classified 
under these classes of DSM-IV disorders—such as generalized anxiety disorders, social phobia, major depres-
sive disorder, and disordered eating behaviors) were consistent with previous  Saudi43–45,47 and GCC  studies19,21. 
However, among the diagnostic surprises were the high rates of separation anxiety disorder and ADHD (14.69% 
and 11.29%). These rates are higher than in neighboring countries, for example,  Oman24. Because this is the 
first such study in KSA, replication of prevalence and data across the full age spectrum is needed. We intend to 
address these specific diagnoses in further detail in additional reports.

Regarding significant sex differences related to disorder-specific prevalence found in our study, these were 
in line with previous Western and Arab literature indicating that social  phobia72,73, obsessive–compulsive 
 disorder74,75, and major depressive  disorder24,48,67 affect females more than males. Previous Western evidence 

Table 3.  Socio-demographic predictors of lifetime risk of DSM-IV/CIDI disorders in the SNMHS youth. Part 
II sample was used. *p < 0.05; **p < 0.001. Any disorder (n = 489); Anxiety (n = 331); Mood (n = 173); Disruptive 
behavior (n = 173); Substance use (n = 55); Eating (n = 82). Living with parents was not included in disruptive 
behavior and substance use disorders due to low frequencies, i.e., for the sub-categories one or both parent 
died (n ≤ 5), parents divorced (n ≤ 6), and parents never lived together/foster care/others (n = 0).

Any lifetime disorder Anxiety Mood Disruptive behavior Substance use Eating

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Family history of disorders

 Yes 3.96 (2.83–5.56) 2.92 (2.09–4.08) 3.02 (1.88–4.84) 4.10 (2.72–6.2) 7.95 (3.21–19.71) 2.60 (1.49–4.54)

 No 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 –

 χ2
1 63.57** 39.51** 20.92** 45.12** 20.01** 11.22**

Table 4.  Proportional treatment among youth who received lifetime treatment for DSM-IV/CIDI disorders. 
Part II Sample was used (n = 971); any disorder (n = 501).

Lifetime treatment

Any lifetime 
disorder

N % SE

Any healthcare 69 9.80 2.07

Any non-healthcare 46 6.52 1.61

Any treatment 101 14.47 2.66

No treatment 400 85.53 2.66



8

Vol:.(1234567890)

Scientific Reports |         (2023) 13:6186  | https://doi.org/10.1038/s41598-023-33005-5

www.nature.com/scientificreports/

also suggests that young adults aged 18 and older have high prevalence of post-traumatic stress  disorder76,77. 
Consistent with this, the older age group (23–30) of Saudi youth had higher rates of posttraumatic stress disorder 
in comparison to younger individuals. As observed  previously12, the rates of emotional and behavior disorders 
are comparable, and for some specific disorders even higher than the major physical conditions prevalent among 

Table 5.  Predictors of treatment among Saudi youth with DSM IV/CIDI lifetime mental disorders. Part 
II sample was used; *p < 0.05; **p < 0.001. Any disorder (n = 101), out of the respondents who received any 
treatment. Low and low average categories were combined for education and parents’ education due to low 
frequencies (n ≤ 10); married/separated/widowed/divorced were combined for marital status due to low 
frequencies for the subcategory separated/divorced/widowed (n < 10).

Any lifetime disorder

OR 95% CI

Sex

 Female 1.12 (0.21–5.9)

 Male 1.00 –

 χ2
1 0.02

Age

 15–22 1.00 –

 23–30 0.06 (0.01–0.73)

 χ2
1 4.86*

Education

 Student 1.00 –

 Low/low average 1.29 (0.08–21.94)

 High average 2.31 (0.27–20.17)

 High 2.41 (0.17–35.24)

 χ2
3 0.70

Parents’ education

 Low/low average 1.00 –

 High average 0.07 (0.01–0.56)

 High 2.52 (0.22–29.25)

 χ2
2 8.98*

Household income

 Low 1.00 –

 Low average 0.54 (0.05–6.37)

 High average 5.77 (0.53–62.92)

 High 2.53 (0.32–20.13)

 χ2
3 3.28

Marital status

 Married/separated/divorced/widowed 6.83 (0.93–50.33)

 Never married 1.00 –

 χ2
1 3.56

Urbanicity

 Rural 2.62 (0.21–32.14)

 Urban 1.00 –

 χ2
1 0.57

Region

 Central 1.00 –

 Eastern 0.22 (0.01–3.36)

 Northern 0.43 (0.02–11.73)

 Southern 0.07 (0–1.26)

 Western 0.22 (0.03–1.87)

 χ2
4 4.13

Family history of disorders

 Yes 68.71 (7.58–622.52)

 No 1.00 –

 χ2
1 14.15**
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youth, such as the national rates of  asthma78 or  diabetes79. Yet mental disorders are still not regarded as seriously 
both globally and locally within the public health context.

With respect to sociodemographic correlates of lifetime mental disorder, we found that females were less 
likely to have disruptive behavior disorders and substance use disorders in line with previous  Western67,80–82 
and Arab  studies21,83. However, this may be because females present with more subtle expressions of hyperactiv-
ity and impulsivity, or altogether different developmental pathways suggestive of disruptive behavior disorder 
 prevalence84,85. Indeed, some have raised criticism and made a case for inclusion of more female-sensitive items 
for ADHD and conduct disorder in the DSM-III and DSM-IV respectively, which have better descriptors of 
symptoms in boys than in  girls86,87. Additionally, although drug use may be prevalent among Saudi  youth83, data 
are limited on drug use among  females88 due to the conservative nature of the society and gender segregation, 
potentially making drugs less accessible to females than males in the KSA.

Compared to those who were students at the time, Saudi youth who reported having lower educational 
attainment (low and low-average education) were associated with increased risk of lifetime disruptive behavior 
disorders, mood disorders and substance use disorders. These findings were consistent with previous work on 
youth from the US, Finland and New Zealand concerning educational attainment and risk of these lifetime 
mental  disorders67,89–91. However, our study also found that youth with high educational attainment had three 
times the odds of mood disorders compared to those enrolled as students at the time. These mixed findings are 
supported by previous  work92 indicating that the increased risk of mood disorders—such as major depressive 
disorder—must be considered within the context of a young person’s life history, their social, familial, personal 
circumstances, as such varied and individual factors may confound the linkage between adverse outcomes—such 
as educational underachievement—and increased risk of depression.

Parental education (low-average vs low) was also significantly associated with increased risk of lifetime sub-
stance use disorders among Saudi youth. This finding conflicted with US  studies93,94 but aligned with a Lebanese 
 study28 that suggested parental education was a significant correlate of having a psychiatric disorder (30 day-
prevalence). Additionally, household income (low average and high average vs low) was significantly associated 
with lower rates of a disruptive behavior disorder, consistent with Arab studies on ADHD  prevalence21. However, 
the association between household income and the risk of disruptive behavior disorder such as conduct disor-
der is not straightforward as trends in income inequalities only account for a small fraction of rise in conduct 
problems among  youth95,96.

Although a previous study reported no association between household income and lifetime eating disorder 
among American  adolescents97, we found that Saudi youth from households with low average income had 
increased risk of an eating disorder compared to those from low income households. This may be due to the 
growing industrialization in the KSA and consequent Western influence on the society, which has been reported 
to increase the risk of eating disorders in  Arabs98.

In contrast to a Canadian  study99, Saudi youth who were separated/divorced/widowed had increased rates 
of lifetime anxiety disorders compared to those who were never married. Additionally, some evidence from the 
 US100 supported the significant association between being separated, divorced, or widowed and the increased 
risk of a disruptive behavior disorder among Saudi youth.

The significant association between region (Eastern vs Central) and increased risk of a disruptive behavior 
disorder among Saudi youth was supported by earlier studies on ADHD prevalence but with the limitation 
that previous estimates from these regions were almost comparable (3.5% vs 3.4%), potentially due to differing 
diagnostic methods and corresponded only to primary school  children101,102. Consistent with adolescent studies 
from the  US103,  Austria104, and  Lebanon28, family history of psychiatric disorders significantly increased the risk 
of all classes of mental disorders among Saudi youth.

Lifetime service use rates (14.47%) among Saudi youth were similar to those from Oman (5.2–13.2%)23. 
Given that mental health care services in the KSA are largely based within the traditional health  sector105, most 
youth received or sought treatment through the health sector in our study. However, the majority (85.53%) did 
not receive/seek lifetime treatment for any mental disorder, consistent with the US adolescent  study106. Arab 
adolescents tend to seek help through their social networks or traditional  healers20. Additionally, web-based 
mental health resources are perceived as facilitators of help-seeking among young adults in the KSA, as these 
allow anonymity and stigma  avoidance107.

Significant findings on age (aged 23–30 vs. aged 15–22) and parental education levels (high average vs. low) 
emerging as possible barriers to seeking/receiving lifetime treatment among Saudi youth contrasted with pre-
vious American and Mexican studies on age and lifetime  treatment106, and parental education and 12-month 
 treatment108,109. There was, however, some evidence from North  America110,111 to support family history of 
disorders as a significant predictor of seeking lifetime treatment among Saudi youth.

Results of this study must be interpreted in light of its limitations. First, causality cannot be implied by any 
of the significant associations found in our cross-sectional study. Second, respondents’ retrospective recall—
subject to error and bias—in addition to stigma attached to reporting mental health  concerns107,112, may have 
led to underestimates of lifetime  prevalence113. Third, some segments of the population such as those who are 
institutionalized or do not speak Arabic were excluded from the SNMHS  sample59; the under-representation of 
these groups may also have led to lower prevalence and treatment estimates. Fourth, the diagnostic nomenclature 
for youth (as used in this study) can be problematic as young people undergo a natural period of emotional, 
behavioral, and physical  change12. The current system does not consider the plasticity of adolescent development. 
However, precluding the debate surrounding diagnostic criteria, our findings offer a glimpse for the first time 
into a wide range of mental health conditions prevalent among Saudi youth that need immediate public health 
attention. Effective and culturally appropriate screening, prevention, and intervention approaches using evidence-
based guidelines for youth are  required25. Our findings related to prevalence, treatment, and their significant 
correlates can inform future policies, public health planning and research in the KSA and the GCC. There is 
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now a need for a prospective study that can examine in-depth mental disorders’ onset during adolescence, and 
the disorders’ trajectory into adulthood.

Data availability
Please contact the corresponding author for data requests.
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