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Abstract

Objectives: To estimate lifetime prevalence of mental disorders in the Saudi National

Mental Health Survey (SNMHS).

Methods: The SNMHS is a face-to-face community epidemiological survey in a

nationally representative household sample of citizens ages 15–65 in the Kingdom of

Saudi Arabia (KSA) (n = 4,004). The World Health Organization (WHO) Composite

International Diagnostic Interview (CIDI) was used to estimate lifetime prevalence of

common DSM-IV mental disorders.

Results: Estimated lifetime prevalence of any DSM-IV/CIDI disorder is 34.2% and

lifetime morbid risk is 38.0%. Anxiety disorders are by far the most prevalent (23.2%)

followed by disruptive behavior (11.2%), mood (9.3%), eating (6.1%), and substance

use (4.0%) disorders. Synthetic estimates of cohort effects suggest that prevalence of

many disorders has increased in recent cohorts. Onsets typically occur in childhood

for a number of anxiety and disruptive behavior disorders and in adolescence or early

adulthood for most other disorders, although age-of-onset distributions for drug

abuse is much later (median age of 31) than in CIDI surveys carried out in other high-

income countries.

Conclusions: Lifetime mental disorders are highly prevalent in Saudi Arabia and typi-

cally have early ages-of-onset.

K E YWORD S

Composite International Diagnostic Interview (CIDI), mental disorders, prevalence, Saudi

National Mental Health Survey (SNMHS), World Mental Health (WMH) Survey Initiative

1 | INTRODUCTION

Epidemiological data show clearly that mental disorders are highly

prevalent and seriously impairing in all parts of the world (Alonso,

Chatterji, & He, 2013; Kessler & Üstün, 2008; Scott, de Jonge, Stein, &

Kessler, 2018). Indeed, the Global Burden of Disease (GBD) Study

concluded that mental and substance disorders are the leading

cause of years lived with disability worldwide (Whiteford et al., 2013).
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This is because common mental disorders are both highly prevalent

and highly impairing (Kessler et al., 2009; Murray & Lopez, 1996).

The GBD has estimated disease burden for different classes of

disorders for each country in the world. The most recent GBD

estimates for the Kingdom of Saudi Arabia (KSA), the focus of the

current report, suggest that drug use disorders, depressive disor-

ders, and anxiety disorders are the third, fourth, and sixth leading

causes of disability (Institute for Health Metrics and Evaluation,

2019). Yet no large-scale epidemiological surveys were carried out

in KSA to support these estimates. The estimates were instead

based on extrapolations using indirect information from epidemio-

logical surveys carried out in other countries in the region (GBD

2015 Eastern Mediterranean Region Mental Health Collaborators,

2018). Given the major policy implications of these estimates,

more direct data are needed by policy planners to assess the soci-

etal burden of mental disorders, unmet need for treatment, and

barriers to treatment.

The Saudi National Mental Health Survey (SNMHS) was launched

to provide these data. The SNMHS was carried out as part of the

World Health Organization (WHO) World Mental Health (WMH) Sur-

vey Initiative (Alonso et al., 2013; Scott et al., 2018; Kessler & Üstün,

2008). WMH carries out coordinated psychiatric epidemiological sur-

veys of common mental disorders in representative general popula-

tion samples of countries throughout the world. Standardized WMH

methods are used to provide valid data for policy planning purposes

to estimate the distribution of mental disorders around the globe in

countries from different regions with varying degrees of development

and to determine service needs and guide regional and global public

health policy (Harkness et al., 2008; Heeringa et al., 2008; Pennell

et al., 2008).

Prior to launching the SNMHS, Lebanon and Iraq were the

only countries from the WHO Eastern Mediterranean Region that

participated in WMH. In Lebanon, lifetime prevalence of any

WMH mental disorder was estimated to be 25.8%, with a median

(inter-quartile range [IQR]) age-of-onset (AOO) of 19 (15–25),

where the IQR refers to the 25th–75th percentiles of the AOO dis-

tribution (Karam et al., 2008). The projected morbid risk through

age 75 given the AOO distribution was 32.9%, where the morbid

risk refers to the lifetime prevalence expected in the current popu-

lation once all people in the population reach a target age given

the estimates of age-specific and cumulative lifetime risk in the

AOO distribution.

In Iraq, lifetime prevalence of any mental disorder assessed in

the WMH survey was estimated to be 18.8%, with a median (IQR)

AOO of 29 (14–54), and the projected morbid risk through age

75 was 40.8% (Alhasnawi et al., 2009). It is important to note,

though, that the Iraq WMH survey was carried out among people

remaining in Iraq during the years 2007–2008, shortly before

U.S. forces began withdrawing from the country after the end of the

Iraq War. This excluded the roughly 20% of the pre-war population

that was displaced by the war as of the time of the survey. This

exclusion doubtlessly led to substantial under-estimation of the

prevalence of the war-related mental disorders that are known to

exist in the larger Iraqi population (Levy & Sidel, 2013; Slewa-

Younan, Uribe Guajardo, Heriseanu, & Hasan, 2015).

The profile of KSA is quite different. Whereas Iraq and Lebanon

are middle-income countries with struggling economies, KSA has a

vibrant economy and the 13th highest per capita gross national

income in the world (World Bank, 2019). Furthermore, although KSA

has been involved in recent years in political conflict affecting 2 of the

13 regions in the country (Jazan, Najran), KSA has neither been

involved in a major war or experienced major internal sectarian vio-

lence in the lifetimes of its inhabitants. The two regions involved in

border conflicts at the time were excluded from the SNMHS survey.

Based on these differences, it was felt that the rates of mental disor-

ders in KSA were likely to be quite different from those in Iraq and

Lebanon, further supporting the decision to carry out the SNMHS.

The current report presents estimates of lifetime prevalence,

AOO distributions, morbid risk up to age 65 (the 97th percentile of

the KSA age distribution), and basic sociodemographic correlates

of the mental disorders assessed in the SNMHS. The main groups of

disorders assessed were anxiety disorders, mood disorders, eating

disorders, disruptive behavior disorders, and substance use disor-

ders. Although recent prevalence is of more importance than lifetime

prevalence from a short-term policy perspective, current prevalence

is a joint function of lifetime prevalence and course of illness, either

or both of which can be the focus of preventive interventions aimed

at reducing recent prevalence. We consequently begin with a focus

on lifetime perspective in the current paper and then turn in a subse-

quent companion paper to recent prevalence (Altwaijri et al., n.d.).

2 | METHODS

2.1 | Sample

As detailed elsewhere in this issue (Mneimneh, Heeringa, Lin,

Altwaijri, & Nishimura, n.d.), the SNMHS was based on a nationally

representative multistage clustered area probability sampling design

that focused on citizens aged 15–65 living in the household popula-

tion exclusive of the Jazan and Najran administrative areas. As noted

in an earlier paper in this issue (Al-Subaie, Al-Habeeb, & Altwaijri,

n.d.), the great majority of Saudi citizens are 65 years of age or youn-

ger. Jazan and Najran were excluded because of political conflicts

along the Saudi Yemeni border with these areas. A stratified multi-

stage cluster area probability sample of 4,302 households was

selected as the first-stage sampling units in the remaining 11 adminis-

trative areas. The household screening rate was 84% and the condi-

tional interview response rate in screened households was 73%, for

an estimated individual-level response rate of 61% using the American

Association of Public Opinion Research RR2 definition (American

Association for Public Opinion Research, 2016). (The individual-level

response rate was “estimated” because we had to estimate resident

eligibility data for households in which we were not able to obtain a

listing. We assumed that the eligibility rate in these households was

comparable to that of households in the same area in which we were
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able to obtain a household listing for purposes of calculating the esti-

mated response rate.) A total of 4,004 interviews were completed.

We attempted to interview one randomly selected male and one ran-

domly selected female in households that contained both males and

females in the age range 15–65 and only one randomly selected

respondent in households in which eligible residents were either all

male or all female.

As in other WMH surveys, we used a two-part case–control sam-

pling design to reduce the interview burden on respondents who did

not meet criteria for any of the core mental disorders assessed in the

survey. All respondents completed Part I of the interview, which

assessed core disorders. All Part I respondents who met lifetime

criteria for any of these disorders plus a probability sub-sample

of other Part I respondents were then administered Part II, which

assessed disorders of secondary interest and a wide range of corre-

lates. A total of n = 1,981 respondents were administered the Part

II interview, whereas the remaining n = 2,023 (i.e., 4,004–1,981)

Part I respondents were terminated after completing Part I. The

Part I sample was weighted to adjust for differential probabilities of

selection within and between households and to match sample dis-

tributions to population distributions on the cross-classification of

key sociodemographic and geographic data. The Part II sample was

then additionally weighted for the under-sampling of Part I respon-

dents without core disorders, resulting in the prevalence estimates

of core disorders in the weighted Part II sample being identical to

those in the Part I sample.

3 | MEASURES

3.1.1. | Field procedures

All interviews were carried out face-to-face by trained lay inter-

viewers. The interview schedule and all training materials were trans-

lated and adapted using a standardized WHO translation protocol

(Harkness et al., 2008; Shahab et al., 2019). Interviewer training pro-

cedures and field quality control procedures were used consistent

with those in other WMH surveys (Heeringa et al., 2008; Pennell et al.,

2008). Interviewers followed a strict fieldwork protocol to guarantee

data quality. Details of these quality assurance and quality control

procedures are described elsewhere (Hyder et al., 2017). Study proce-

dures conformed to the international standards set by the Declaration

of Helsinki. Written informed consent was obtained from respondents

prior to beginning each interview. These consent procedures were

approved by the Institutional Review Board at the King Faisal Hospital

and Research Center.

3.1.2. | Mental disorders

Diagnoses were based on the WHO Composite International Diag-

nostic Interview Version 3.0 (CIDI 3.0; Kessler & Üstün, 2004), the

same diagnostic interview schedule used in all other WMH surveys.

The CIDI is a fully structured interview that is designed to be used

by trained lay interviewers and that generates both ICD-10

(World Health Organization, 1991) and DSM-IV (American Psychiatric

Association, 2000) diagnoses. DSM-IV criteria are used here to facili-

tate comparison with previous WMH epidemiological surveys. Diag-

noses based on the CIDI have been shown to have good concordance

with diagnoses based on blinded clinician interviews in previous

WMH surveys (Haro et al., 2006). However, we modified the diagnos-

tic thresholds for three disorders thought to be of special relevance to

KSA based on considerations discussed elsewhere in this issue

(Kessler et al., n.d.): obsessive–compulsive disorder, separation anxiety

disorder, and social phobia. Prevalence estimates of these disorders

are likely to be conservative in the SNMHS. As a result, subthreshold

manifestations of these disorders will be the focus of separate atten-

tion in subsequent analyses that will be reported as results become

available.

The 19 disorders considered in the SNMHS were examined sepa-

rately and also grouped into broad categories of 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 disorder),

mood disorders (i.e., major depressive disorder, bipolar I–II disorders

[BPD]), eating disorders (i.e., anorexia nervosa, bulimia nervosa, binge-

eating disorder), disruptive behavior disorders (i.e., attention-deficit/

hyperactivity disorder, conduct disorder, oppositional-defiant disor-

der, intermittent explosive disorder), and substance use disorders

(i.e., alcohol and drug abuse and dependence).

Organic exclusion rules and hierarchy rules were used to make all

diagnoses other than the diagnoses of substance use disorders. The

latter were diagnosed without hierarchy in recognition that abuse is

often a stage in the progression to dependence. However, we also

coded disorders so that they could be analyzed without using diagnos-

tic hierarchy rules for purposes of studying various types of comorbid-

ity that are of special interest.

Retrospective AOO reports play an important part in generating

estimates of projected lifetime morbid risk. A question series was used

to avoid the implausible response patterns obtained in using the stan-

dard AOO questions in previous psychiatric epidemiological surveys

(Simon & VonKorff, 1995). Experimental research shows that this

question sequence yields responses with a much more plausible AOO

distribution than the standard AOO questions (Knäuper, Cannell,

Schwarz, Bruce, & Kessler, 1999). AOO questions were asked about

full syndromes as well as about important symptoms (e.g., first lifetime

panic attack).

Sociodemographic correlates: The socio-demographic correlates

considered here include age-at-interview, gender, education, and

marital status. All these variables other than gender were treated as

time-varying covariates in survival analyses described below in the

section on analysis methods. Education was coded to distinguish

between the years when each respondent was a student (based on

reports of years of education) and years after the completion of edu-

cation assuming no repeat of grades. Years after completing educa-

tion were then treated as time-invariant and divided into the four
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categories of low (0–6 years of education), low-average (7–9 years

of education), high-average (10–15 years of education), and high (16

+ years of education). The upper end of the low education category

represents completion of primary school (6 years in KSA). The upper

end of the low-average category represents completion of secondary

school (3 years in KSA). And the high-average category includes high

school (3 years in KSA) and the first 3 years of college. The high edu-

cation category includes people who graduated from college. Marital

status was coded either as never married (up to the year before age

of first marriage), married (beginning the year of first marriage and

ending the year before age of first marital termination due to either

separation, divorce, or widowhood), or previously married (beginning

the year of first marital termination). Age-at-interview was divided

into rough quartiles to define cohorts (15–24, 25–34, 35–49,

and 50–65).

3.1 | Analysis methods

The data were weighted to adjust for differences in within-household

and between-household probabilities of selection as well as for dis-

crepancies between sample and population distribution due to ran-

dom error and differential response across segments of the

population defined by census variables known for the population.

Lifetime prevalence was then estimated in these weighted data in the

conventional fashion, as the proportion of respondents who ever had

a given disorder up to their age-at-interview. AOO and projected life-

time morbid risk as of age 65 were estimated using the two-part actu-

arial method implemented in SAS 8.2 (SAS Institute, 2001). The

actuarial method differs from the more familiar Kaplan–Meier method

(Kaplan & Meier, 1958) in using a more accurate way of estimating

the timing of onsets within a given year (Halli, 1992), but, like the

Kaplan–Meier method, assuming constant conditional risk of onset at

a given year of life across cohorts.

Predictors of lifetime prevalence were examined using discrete-

time survival analysis with a logistic link function and person-year

treated as the unit of analysis (Efron, 1988). As noted above in the

description of sociodemographic correlates, all these variables other

than gender were coded as time-varying variables so as to estimate

the associations of these variables with the subsequent first onset of

each disorder. We did this separately for each of the disorders

assessed in the SNMHS and we then pooled results across individual

disorders to estimate five composite prediction equations for anxiety,

mood, eating, disruptive behavior, and substance use disorders. The

pooled models were based on a combination of the separate person-

year datasets created for each separate disorder in a given category

into a single stacked dataset that included dummy predictor variables

to distinguish the component datasets for the individual disorders

and then estimated pooled within-disorder associations of the

sociodemographic variables with the outcomes (i.e., first onset of a

given disorder) across disorders based on the simplifying assumption

that the ORs are constant across disorders. Significance tests were

carried out to evaluate the accuracy of that assumption so as to know

when it is important to look at disorder-specific ORs rather than sum-

mary ORs pooled across all disorders in the class.

Standard errors of prevalence estimates and logits were obtained

using the Taylor series linearization method (Wolter, 1985)

implemented in the SUDAAN software system (Research Triangle

Institute, 2002). Standard errors of projected lifetime risk estimates

were obtained using the jackknife repeated replication method

(Kish & Frankel, 1974) implemented in a SAS macro (SAS Institute,

2001). Logits and logits +/−2 standard errors were exponentiated to

produce odds-ratios (ORs) and 95% confidence intervals (95% CIs).

Multivariate significance tests of predictor sets (including interactions

between sociodemographics and type of disorder in models pooled

across all disorders in a class) were made with Wald χ2 tests using

Taylor series design-based coefficient variance–covariance matrices.

Statistical significance was evaluated consistently at the .05 level with

two-sided tests.

4 | RESULTS

4.1 | Lifetime prevalence

Lifetime prevalence of at least one of the 19 DSM-IV disorders

assessed in the survey was 34.2% (Table 1). Anxiety disorders were

by far the most common class of disorders (23.2%, which represents

about two-thirds of all people with any lifetime mental disorder),

followed by disruptive behavior disorders (11.2%, about one-third of

all people with any lifetime mental disorder) and mood disorders

(9.3%, a little more than one-fourth of all people with any lifetime

mental disorder). Least common were eating disorders (6.1%, about

one-sixth of all people with any lifetime mental disorder) and sub-

stance use disorders (4.0%, about one-eighth of all people with any

lifetime mental disorder). The most common individual disorders were

separation anxiety disorder (11.9%), attention-deficit/hyperactivity

disorder (8.0%), major depressive disorder (6.0%), and social pho-

bia (5.6%).

The sum of the component prevalence estimates far exceeds the

proportion of the overall sample that meets criteria for at least one

disorder. This means that at least some Saudis have a lifetime history

of multiple mental disorders. As shown in the last rows of Table 1, this

kind of comorbidity characterizes about 44% of all respondents with a

history of at least one disorder (i.e., 15.0%/34.2%). Furthermore,

about half of those with two or more lifetime disorders have at least

three (i.e., 7.5%/15.0%) and about half of those with three or more

have at least four (i.e., 3.9%/7.5%).

Four significant gender differences were found in disorder-

specific prevalence, all of them involving higher prevalence among

women than men. These include three anxiety disorders—agoraphobia

(3.2% vs. 1.4%, χ21 = 5.2, p = .024), social phobia (7.0% vs. 4.3%,

χ21 = 6.4, p = .012), and generalized anxiety disorder (2.9%

vs. 0.9%, χ21 = 6.4, p = .012)—and major depressive disorder (8.9%

vs. 3.1%, χ21 = 5.2, p < .001). Despite these differences, though, there

was no significant gender difference in overall prevalence of having at
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least one lifetime disorder (36.0% vs. 33.0%, χ21 = 0.78, p = .38).

Instead, significantly higher proportions of women than men met

criteria for 2+ (18.0% vs. 12.0%, χ21 = 7.3, p = .008) and 3+ (8.9%

vs. 6.2%, χ21 = 5.3, p = .023) disorders.

Lifetime prevalence varied significantly with respondent age-at-

interview for seven of the 19 disorders (χ23 = 3.7–10.4,

p = .000–.013). These included three anxiety disorders (social phobia,

post-traumatic stress disorder, obsessive–compulsive disorder),

BPD, bulimia nervosa, and two disruptive behavior disorders (attention-

deficit/hyperactivity disorder, intermittent explosive disorder). Four of

these seven disorders were inversely associated with age (social phobia,

BPD, attention-deficit/hyperactivity disorder, intermittent explosive

disorder). One was much less common among the youngest (15–24)

than older respondents (post-traumatic stress disorder). And the

remaining two disorders were much less common among the oldest

(50–65) than younger respondents (obsessive–compulsive disorder and

bulimia nervosa).

4.2 | Projected lifetime morbid risk

Projected lifetime morbid risk of any disorder as of age 65 was 38.0%.

This is not much higher than the 34.2% observed lifetime prevalence,

indicating that most Saudis who will ever have a mental disorder as of

age 65 already experienced at least one such disorder as of the time

of interview. (Table 2) The reason for this is that median AOO of men-

tal disorders in KSA is 13 years of age. However, the AOO distribution

varies widely across disorders. Earlier AOO distributions are found for

two disruptive behavior disorders, conduct disorder and attention-

deficit/hyperactivity disorder, both of which have median AOOs in

childhood (ages 7–11, IQRs 6–13). Seven other disorders had median

AOOs during the teenage years, including four anxiety disorders (ago-

raphobia, social phobia, post-traumatic stress disorder, and separation

anxiety disorder [ages 13–19, IQRs 11–26]), BPD (age 19, IQR

16–24), intermittent explosive disorder (age 19, IQR 16–21), and drug

dependence (age 16, IQR 8–30). Four other disorders (obsessive–

compulsive disorder, major depressive disorder, bulimia nervosa and

binge-eating disorder) had median AOOs in the early 20s (ages

20–21, IQRs 14–34). Two other disorders, both of them anxiety disor-

ders (panic disorder and generalized anxiety disorder), had median

AOOs in the late 20s (26–28, IQRs 17–51). Drug abuse had the latest

median AOO (age 31, IQR 20–46). Several other disorders assessed

were so uncommon that their AOO distributions could not be esti-

mated (anorexia nervosa and alcohol dependence).

4.3 | Cohort effects

The term “cohort effect” in lifetime risk of a disorder refers to var-

iation in the odds of a given disorder occurring for the first time

at a given age as a function of historical time of birth. Although

longitudinal tracking studies are required to monitor cohort effects

directly, indirect estimates can be made in cross-sectional studiesT
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like the SNMHS by using retrospective AOO reports to estimate

odds of onset at given ages for respondents that differ in age-at-

interview. The median year of birth of respondents who were in

the four age groups we considered was 1995 for the generation

of respondents who were ages 15–24 at interview, 1985 for the

generation of respondents who were 25–34 at interview, 1972 for

the generation of respondents who were ages 35–49 at interview,

and 1957 for the generation of respondents who were ages

50–65 at interview.

Analyses investigating inter-cohort differences in previous WMH

surveys found indirect evidence for significant cohort effects involv-

ing lifetime risk of many different mental disorders (Kessler et al.,

2007). The SNMHS data are broadly consistent with those earlier sur-

veys in finding significant evidence for cohort effects involving nine

disorders (χ23 = 3.4–14.8, p = .000–.019; Table 3). The general pattern

is for relative-odds of disorder onset to be inversely related to age-at-

interview. The highest ORs are generally found in the youngest

respondents (ages 15–24 at interview) compared to the oldest

TABLE 2 Projected lifetime risk of DSM-IV/CIDI disorders at age 65 and ages at selected probabilities of age at onset distributions in the
Saudi National Mental Health Survey

Projected LT risk age 65 Ages at selected age-of-onset percentiles (years)

% (SE) 5 10 25 50 75 90 95 99

Anxiety disorders

Panic disorder 2.6 (0.5) 9 13 17 28 40 43 46 46

Agoraphobia 2.8 (0.4) 6 7 11 16 26 31 31 31

Social phobia 6.1 (0.7) 7 7 11 14 19 21 36 36

Generalized anxiety disorder 3.8 (0.7) 18 20 22 26 51 55 55 55

Post-traumatic stress disordera 5.2 (0.7) 9 9 13 19 26 31 31 31

Obsessive–compulsive disordera 5.1 (1.0) 13 13 14 21 34 34 34 34

Separation anxiety disordera 14.1 (1.6) 5 5 8 13 25 30 31 31

Anya 28.2 (2.0) 5 7 10 15 25 31 34 34

Mood disorders

Major depressive disorder 8.7 (0.8) 12 14 17 20 25 31 43 46

Bipolar I–II disorders 4.1 (0.6) 13 13 16 19 24 27 31 31

Any 12.7 (1.0) 12 13 16 19 25 31 36 46

Eating disorders

Anorexia nervosaa,b – – – – – – – – –

Bulimia nervosaa 3.6 (0.7) 14 16 20 21 24 25 25 25

Binge-eating disordera 5.0 (0.9) 13 15 18 21 28 31 33 33

Any 8.2 (1.2) 13 15 16 20 23 25 30 33

Disruptive behavior disorders

Conduct disorder 1.7 (0.3) 5 6 6 7 11 19 19 19

Attention-deficit/hyperactivity disordera 8.2 (1.1) 5 5 8 11 13 17 24 31

Intermittent explosive disordera 3.9 (0.7) 13 14 16 19 21 31 31 31

Anya 11.7 (1.3) 5 6 8 13 17 24 31 31

Substance disorders

Alcohol abusea 0.9 (0.3) 19 19 21 21 21 31 31 31

Alcohol dependencea,b – – – – – – – – –

Drug abusea 4.3 (1.0) 16 16 20 31 46 46 46 46

Drug dependencea 1.1 (0.3) 8 8 8 16 30 30 30 30

Any 6.0 (1.2) 8 16 20 30 46 46 46 46

Total

Any disordera 38.0 (2.3) 5 6 8 13 19 30 31 34

Note: Part I sample size = 4,004; Part II sample size = 1,981.

Abbreviations: CIDI, Composite International Diagnostic Interview; LT, lifetime; SE, standard error.
aDisorders that were only assessed in the Part II sample (n = 1,981).
bDisorders with n < 20 respondents were not reported.
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(i.e., ages 50–65 at interview). The only exceptions are somewhat

higher ORs in the 24–35 age group than in the 15–24 age group for

several disorders (post-traumatic stress disorder, separation anxiety

disorder, binge-eating disorder, conduct disorder, drug dependence).

However, in all these cases the ORs for respondents ages 15–24 and

25–34 are significantly elevated relative to those for the oldest

respondents. The ORs for respondents ages 35–49 are also elevated

compared to the oldest respondents but somewhat lower in

magnitude than among respondents ages 25–34. The only notable

exception to this general pattern is the OR for drug dependence

among respondents ages 35–49 that is equal to the OR among

respondents ages 24–34.

It is noteworthy that the foregoing evaluation of cohort effects

assumed implicitly that differences across cohorts are constant across

the full AOO range. This might not be the case. In an effort to investi-

gate this issue, we replicated the cohort analysis by focusing

TABLE 3 Cohort (age-at-interview) as a predictor of lifetime risk of DSM-IV/CIDI disorders in the Saudi National Mental Health Survey

Younger cohorts (age-at-interview) compared to respondents aged 50–65

15–24 25–34 35–49

OR (95% CI) OR (95% CI) OR (95% CI) χ23

Anxiety disorders

Panic disorder 2.8* (1.0–7.8) 2.3 (0.8–6.6) 2.2 (0.8–5.8) 1.3

Agoraphobia 4.5* (1.4–13.8) 3.3* (1.1-10.4) 2.7 (0.8–8.9) 2.6

Social phobia 8.4* (3.6–19.8) 4.8* (2.2–10.5) 3.7* (1.6–8.8) 8.7*

Generalized anxiety disorder 6.2* (1.7–22.8) 2.3 (0.9–5.9) 1.8 (0.7–4.6) 2.6

Post-traumatic stress disordera 1.3 (0.4–4.5) 2.4 (0.6–9.3) 1.3 (0.4–4.6) 1.5

Obsessive–compulsive disordera 12.9* (3.6–46.8) 11.1* (3.3–38.1) 6.1* (1.9–20.0) 6.4*

Separation anxiety disordera 3.9* (1.8–8.5) 4.1* (1.8–9.6) 1.9 (0.9–4.0) 4.7*

Anya 4.0* (2.2–7.2) 3.5* (1.9–6.5) 1.9* (1.1–3.3) 8.9*

Mood disorders

Major depressive disorder 4.2* (2.2–7.8) 2.4* (1.4–4.1) 1.6 (0.9–2.6) 6.9*

Bipolar I–II disorders 102.9* (25.8–409.8) 46.6* (10.3–210.8) 29.6* (6.0–146.3) 14.8*

Any 7.0* (4.0–12.4) 3.6* (2.1–6.1) 2.3* (1.3–3.9) 15.1*

Eating disorders

Anorexia nervosaa,b – – – –

Bulimia nervosaa 56.2* (7.5–421.4) 37.5* (4.7–297.1) 14.8* (1.7–126.7) 7.3*

Binge-eating disordera 4.9* (1.2–20.4) 5.2* (1.4–18.8) 2.2 (0.5–9.0) 2.4

Any 10.3* (3.1–34.2) 7.2* (2.3–22.6) 2.8 (0.8–9.9) 6.8*

Disruptive behavior disorders

Conduct disorder 1.8 (0.5–6.3) 2.2 (0.7–6.7) 0.8 (0.2–2.8) 1.7

Attention-deficit/hyperactivity disordera 4.8* (1.1–21.3) 3.5 (0.8–14.6) 1.7 (0.4–7.0) 6.4*

Intermittent explosive disordera,c 9.7* (4.1–22.9) 5.3* (2.5–11.2) – 14.4*

Anya 5.1* (1.7–15.6) 4.1* (1.3–12.4) 1.6 (0.5–4.9) 11.0*

Substance disorders

Alcohol abusea,c 2.9 (0.5–15.6) 3.7 (0.8–17.6) – 2.0

Alcohol dependencea,b – – – –

Drug abusea 10.7* (1.6–72.2) 3.3* (0.5–23.4) 2.6* (0.4–15.7) 3.4*

Drug dependencea 6.6 (0.6–76.4) 8.8 (1.0–79.3) 8.8 (1.0–79.3) 1.4

Any 10.0* (2.2–45.5) 5.2* (0.9–31.7) 3.6* (0.8–16.6) 4.3*

Total

Any disordera 4.2* (2.6–6.8) 3.2* (1.9–5.4) 1.8* (1.2–2.8) 13.7*

Note: Results reflect weighted person-year level data. Models include time intervals as controls. Testing for global inter-cohort differences (2 degrees of

freedom).

Abbreviations: CI, confidence interval; CIDI, Composite International Diagnostic Interview; OR, odds ratio.
aDisorders that were only assessed in the Part II sample (n = 1,981).
bDisorders with n < 20 respondents were not reported.
cThe reference category was changed to 35+ because there were no respondents in the age cohort 50+ with an onset of IED or alcohol abuse.

*Significant at the .05 level, two-sided test.
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TABLE 4 Variation in the effects of cohort (age-at-interview) in predicting lifetime risk of DSM-IV/CIDI disorders in the Saudi National
Mental Health Survey

Early Middle Late

Age cohort OR (95% CI) OR (95% CI) OR (95% CI)

Anxiety disorders

Panic disordera,b 15–24 2.8 (0.8–10.0) – –

25–34 2.2 (0.7–7.0) 4.7 (0.3–69.2) –

35–49 2.1 (0.6–7.6) 5.7* (1.0–31.8) –

50+ 1.0 – 1.0 – –

χ23,2 0.9 2.0

Agoraphobia 15–24 3.2* (1.5–6.5) 1.4 (0.4–4.3) 2.0 (0.5–8.3)

25–34 2.1* (1.1–4.0) 2.0 (0.6–6.4) 1.3 (0.4–4.5)

35–49 1.5 (0.7–3.5) 1.0 – 1.0 –

50+ 1.0 – 1.0 – 1.0 –

χ23,2,2 4.6* 0.6 0.8

Social phobia 15–24 3.8* (2.2–6.6) 4.0* (1.5–10.4) 8.3* (2.1–33.2)

25–34 1.9* (1.2–3.2) 3.2* (1.2–8.4) 3.9* (1.1–13.4)

35–49 2.0 (1.0–4.2) 1.0 – 2.2 (0.7–7.1)

50+ 1.0 – 1.0 – 1.0 –

χ23,2,2 8.2* 4.5* 3.2*

Generalized anxiety disordera,c 15–24 7.9* (1.6–39.9) – – –

25–34 2.4 (0.6–9.4) 2.6 (0.5–14.4) –

35–49 2.0 (0.3–12.1) 2.3 (0.5–11.1) 1.5 (0.5–4.7)

50+ 1.0 – 1.0 – 1.0 –

χ23,2,1 2.5 0.6 0.5

Post-traumatic stress disorderd,e 15–24 0.6 (0.1–3.1) 2.7 (1.0–7.7) –

25–34 1.4 (0.2–9.6) 2.6* (1.1–6.2) 3.3* (1.1–9.6)

35–49 0.7 (0.1–4.6) 1.0 – 2.3 (0.8–6.8)

50+ 1.0 – 1.0 – 1.0

χ23,2,2 1.2 2.6 2.4

Obsessive–compulsive disorderd,e 15–24 7.2* (1.6–33.6) 4.6* (1.5–13.7) –

25–34 5.0 (0.9–27.1) 4.5* (1.5–13.5) 27.8* (4.8–159.7)

35–49 4.6 (1.0–20.4) 1.0 – 14.0* (2.1–92.0)

50+ 1.0 – 1.0 – 1.0

χ23,2,2 2.2 4.6* 7.0*

Separation anxiety disorderb,d 15–24 2.3* (1.2–4.5) 8.9* (2.4–33.3) –

25–34 2.6* (1.2–5.8) 5.6* (1.6–18.9) –

35–49 1.5 (0.8–2.8) 1.6 (0.4–6.1) –

50+ 1.0 – 1.0 – –

χ23,3 2.5 6.3*

Mood disorders

Major depressive disorder2 15–24 3.7* (1.8–7.4) 5.6* (1.3–24.2) –

25–34 1.7 (0.8–3.6) 4.0 (0.8–21.9) 2.6* (1.3–5.3)

35–49 1.7 (0.8–3.9) 1.6 (0.3–8.6) 1.4 (0.8–2.6)

50+ 1.0 – 1.0 – 1.0 –

χ23,3,2 5.7* 5.0* 3.8*

Bipolar I–II disorderse 15–24 5.2* (1.4–18.2) 4.7* (1.1–20.2) –

25–34 2.4 (0.6–10.6) 1.2 (0.2–6.5) 29.2* (6.3–135.7)

35–49 1.0 – 1.0 – 9.8* (2.3–41.3)

50+ 1.0 – 1.0 – 1.0 –

(Continues)
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separately on early-onset cases (defined as cases with onsets up

through the 33rd percentile in the AOO distribution for the disorder),

middle-onset cases (34th-67th percentiles), and late-onset cases

(68th + percentiles; Table 4). Results were less stable than in the total

sample because they were based on only subsamples of person-years.

Nonetheless, the broad pattern can be seen of increasing prevalence

in more recent cohorts within each of the subsamples of early-onset,

middle-onset, and late-onset case.

4.4 | Sociodemographic correlates

Sociodemographic distributions are reported in Appendix Table S1.

We focus here on sociodemographic differences in broad disorder

categories. More detailed disorder-specific patterns are reported in

Appendix Table S2a-c. Saudi women have significantly higher lifetime

risk than men of anxiety disorders (OR = 1.5, 95% CI = 1.2–2.0) and

mood disorders (OR = 1.7, 95% CI = 1.2–2.2), but there are no signifi-

cant gender differences in either eating, disruptive behavior, or sub-

stance use disorders (χ21 = 0.0–2.1, p = .15–.98; Table 5). Education is

significantly related to lifetime risk of all disorders (χ24 = 6.5–8.4,

p < .001) other than substance use disorder (χ24 = 2.0, p = .10). This is

due to students and nonstudents with the highest education (college

graduates) consistently having the highest ORs and nonstudents with

the lowest educations consistently having the lowest ORs. Respon-

dents with high-average education are comparable to those with high

education in odds of anxiety, mood, and disruptive behavior disorders

and comparable to those with low education in odds of eating

TABLE 4 (Continued)

Early Middle Late

Age cohort OR (95% CI) OR (95% CI) OR (95% CI)

χ22,2,2 3.6* 2.5 9.4*

Eating disorders

Bulimia nervosad,e 15–24 5.6* (1.8–16.9) 2.8 (0.6–12.4) –

25–34 2.9 (0.8–10.4) 4.6* (1.8–11.9) 1.0 (0.3–3.5)

35–49 1.0 – 1.0 – 1.0 –

50+ 1.0 – 1.0 – 1.0 –

χ22,2,1 4.7* 5.1* 0.0

Binge-eating disorderd,e 15–24 2.2 (0.8–6.3) 3.4 (0.0–132.5) – –

25–34 2.5 (0.9–7.2) 2.6 (0.0–503.7) 12.3* (3.0–51.1)

35–49 0.6 (0.2–1.7) 3.0 (0.0–1,042.3) 4.0* (1.0–15.4)

50+ 1.0 – 1.0 – 1.0

χ23,3,2 12.4* 0.1 6.0*

Substance disorders

Anyc,f 15–24 4.1* (1.0–16.6) 2.6 (0.6–11.9) –

25–34 1.9 (0.4–9.2) 2.6 (1.1–6.2) –

35–49 1.5 (0.3–6.9) 1.0 – 11.0 (0.4–274.8)

50+ 1.0 – 1.0 – 1.0 –

χ23,2,1 2.7* 2.6 2.2

Abbreviations: CI, confidence interval; CIDI, Composite International Diagnostic Interview; OR; odds ratio.

Note: Results reflect weighted person-year level data. Disruptive behavior disorders were not included because most of these disorders begin in a short

period of time before age 18. Models include time intervals as controls. Categorization of person-years into early, middle, and late subsamples was based

on age cut-points at the projected 33rd and 67th percentile of onset risk for each mental disorder (panic: 28/39; agoraphobia: 13/19; social phobia: 13/16;

generalized anxiety disorder: 25/33; PTSD: 18/24; obsessive–compulsive disorder: 14/24; separation anxiety disorder: 12/25; major depressive disorder:

19/24; bipolar I–II: 17/23; bulimia: 20/24; binge disorder: 18/21; any substance: 22/35).
aThere were no person-years from the 15–24 age cohort with a middle onset of panic or generalized anxiety disorders, so these person-years were

excluded from the analysis.
bThere were no person-years from the 15–24, 25–34, or 35–49 age cohorts with a late onset of panic or separation anxiety disorders, so models measuring

late onsets could not be evaluated for these two disorders.
cThere were no person-years from the 15–24 or 25–34 age cohorts with a late onset of generalized anxiety or any substance disorders, so these person-

years were excluded from the analysis.
dDisorders that were only assessed in the Part II sample (n = 1,981).
eThere were no person-years from the 15–24 age cohort with a late onset of PTSD, OCD, bulimia, binge, major depression, or bipolar disorders, so these

person-years were excluded from the analysis.
fThere were no person-years from the 50+ age cohort with a middle onset of PTSD, bulimia, or any substance disorders, so these person-years were com-

bined with person-years from the 35–49 age cohort as the reference category.

*Significant at the .05 level, two-sided test.
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disorder. Respondents with low-average education are comparable to

those with high education in odds of anxiety and mood disorders and

comparable to those with low education in odds of eating disorder

and disruptive behavior disorder.

Marital status, finally, is significantly associated with anxiety

and mood disorders (χ22 = 4.4–6.3, p = .002–.013) but not with

any of the other disorders (χ22 = 0.4–1.9, p = .15–.70). This is due

to previously married people having the highest odds of both anxi-

ety disorders (OR = 2.0, 95% CI = 1.1–3.6) and mood disorders

(OR = 3.3, 95% CI = 1.5–7.4), whereas never married people have

significantly reduced odds of anxiety disorder (OR = 0.6, 95%

CI = 04–0.9) and nonsignificantly reduced odds of mood disorders

(OR = 0.7, 95% CI = 0.4–1.3) relative to the currently married. It

is noteworthy, though, that these results are net of the other

predictors in the model given that about two-thirds of all the

person-years in the model when respondents were not married

corresponded to years when they were students. The generally

elevated ORs for student status and the low ORs for the never

married are consequently striking. More detailed modeling that

disaggregates anxiety and mood disorders separately by the cross-

classification of age, education, including current student status,

and marital status will be needed to tease apart these relative

effects in future analyses of the SNMHS data.

5 | DISCUSSION

Four possible biases need to be noted in interpreting the estimates

presented here. First, people with mental disorders might have

been less likely than others to participate in the survey because of

sample frame exclusions (e.g., excluding people not living in house-

holds), differential mortality, or greater reluctance of mentally ill

people to participate. Such biases have been documented in the

past (Allgulander, 1989). Second, lifetime disorders might have

been under-reported by survey participants because of reluctance

to report embarrassing behaviors. Again, such biases have long

been known to exist (Cannell, Marquis, & Laurent, 1977). Bias of

this type might be especially likely among less well educated and

older people, among whom stigma about mental disorders is

highest in many countries (Alonso et al., 2008). We asked about

stigma in the SNMHS and we will investigate this issue in future

analyses but for now, we merely note it as a possible source of

downward bias in prevalence estimates. Third, the method used to

estimate projected lifetime morbid risk was based on the simplified

assumption of constant conditional risk of first onset in a particular

year of life across cohorts. But we know that prevalence is higher

in more recent cohorts, which means that this simplifying assump-

tion is incorrect. As a result, estimates of lifetime morbid risk

TABLE 5 Time-varying sociodemographic predictors of lifetime risk of DSM-IV/CIDI disorders in the Saudi National Mental Health Survey

Any anxietya Any mood Any eating disordera Any disruptive behaviora Any substancea

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Gender

Female 1.5* (1.2–2.0) 1.7* (1.2–2.2) 1.0 (0.6–1.6) 0.8 (0.5–1.1) 0.7 (0.4–1.3)

Male 1.0 – 1.0 – 1.0 – 1.0 – 1.0 –

χ21 8.7* 11.9* 0.0 2.1 1.2

Education, time varying

Student 1.6 (0.8–3.2) 2.2* (1.0–4.7) 1.0 (0.3–2.8) 1.4 (0.2–8.0) 1.1 (0.2–5.2)

Low 0.4* (0.2–0.7) 0.4* (0.2–0.8) 0.1* (0.0–0.3) 0.3 (0.1–1.7) 1.1 (0.2–5.5)

Low-average 0.8 (0.4–1.6) 1.1 (0.6–2.1) 0.4 (0.1–1.2) 0.2 (0.0–1.2) 3.6 (0.9–14.4)

High-average 1.0 (0.5–1.8) 0.8 (0.4–1.5) 0.4* (0.1–0.9) 0.9 (0.2–4.6) 3.6* (1.1–12.1)

High 1.0 – 1.0 – 1.0 – 1.0 – 1.0 –

χ24 8.4* 7.0* 6.9* 6.5* 2.0

Marital status, time varying

Previously married 2.0* (1.1–3.6) 3.3* (1.5–7.4) 1.1 (0.4–3.3) 5.6 (0.7–44.1) 2.3 (0.4–12.4)

Never married 0.6* (0.4–0.9) 0.7 (0.4–1.3) 0.7 (0.3–1.9) 1.5 (0.3–7.9) 2.1 (0.8–5.6)

Currently married 1.0 – 1.0 – 1.0 – 1.0 – 1.0 –

χ22 6.3* 4.4* 0.4 1.9 1.2

Abbreviations: CI, confidence interval; CIDI, Composite International Diagnostic Interview; OR; odds ratio.

Note: Results reflect weighted person-year level data. Models include time intervals and data stacks as controls. To avoid prediction of the first onset of

any individual mental disorder within each of the five subgroups, the analysis sample for each subgroup was created by “stacking” the person-year sample

for each mental disorder within each subgroup on top of each other (see Table 1), for a total of seven data stacks measuring any anxiety, two data stacks

for any mood, three data stacks for any eating disorder, three data stacks for any impulse-control, and four data stacks for any substance. Dummy variables

for n − 1 stacks were included as controls in each model.
aDisorders that were only assessed in the Part II sample (n = 1,981).

*Significant at the .05 level, two-sided test.
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should be considered only suggestive. Finally, it is likely that AOO

was recalled with more error the longer ago the disorders began,

which could produce the pattern found here that we interpreted as

indirect evidence for a cohort effect (Giuffra & Risch, 1994). Evi-

dence for age-related bias has been documented in previous epide-

miological research (Simon & VonKorff, 1995), although the novel

probing strategy used in the WMH surveys has been shown to

reduce this problem (Knäuper et al., 1999).

Based on these considerations, the estimates of lifetime disorder

prevalence in the SNMHS are likely to be conservative, as the biases

described above would all be expected to result in under-estimation.

Within the context of these limitations, the SNMHS prevalence esti-

mates are within the range found in previous WMH surveys. The esti-

mate that 34.2% of the KSA population experienced at least one

DSM-IV/CIDI disorder at some time in their life is similar to estimates

in WMH surveys in such high-income countries as Belgium (29.1%),

the Netherlands (31.7%), France (37.9%), and New Zealand (39.3%),

but considerably lower than in the United States (47.4%) and higher

than in some other high-income countries (18.0–25.2% in Italy, Japan,

and Spain; Kessler, Angermeyer, et al., 2007). It is noteworthy, though,

that the SNMHS did not assess specific phobia, which is the most

common anxiety disorder in virtually all WMH surveys (Wardenaar

et al., 2017). This omission presumably reduced the overall disorder

prevalence estimate relative to other WMH surveys.

Despite not assessing specific phobia, anxiety disorders were the

most prevalent lifetime disorders in the SNMHS (23.3%). And this

prevalence estimate is considerably higher than estimates in most

prior WMH surveys (13.8%, IQR 9.9–15.9%; Kessler, Angermeyer,

et al., 2007). The high prevalence of anxiety disorders overall is due

largely to the much higher prevalence of separation anxiety disorder

(both childhood-onset and adult-onset) in KSA (11.9%) than in other

WMH surveys (4.7%, IQR 1.4–5.1%; Silove et al., 2015). The esti-

mated lifetime prevalence of major depressive disorder, in compar-

ison, is considerably lower in the SNMHS (6.0%) than in most other

WMH surveys (14.6%, IQR 12.3–17.9%; Fayyad et al., 2017;

Kessler & Bromet, 2013). Other notable differences are a much

higher prevalence of attention-deficit/hyperactivity disorder in the

SNMHS (8.0%) than in WMH surveys in other high-income coun-

tries (3.3%, IQR 1.8–3.3%) other than the United States (Fayyad

et al., 2017), a lower prevalence of drug use disorders in the

SNMHS (3.5%) than in WMH surveys in other high-income coun-

tries (4.8%, IQR 3.5–5.5%; Degenhardt et al., 2019a), and vanish-

ingly small prevalence estimates of alcohol use disorders in the

SNMHS compared to 2.6–7.7% in WMH surveys in other high-

income countries (Glantz et al., 2020).

Another important issue involving prevalence is that we found

substantial comorbidity among lifetime mental disorders in the

SNMHS. Indeed, nearly half of all survey respondents with a history

of at least one disorder had at least two, about half of those with at

least two disorders had at least three, and about half of those with

three or more disorders had at least four. Although beyond the scope

of this first report, it is worth noting that previous WMH studies in

other countries have shown that the small proportion of people in the

population with this kind of high comorbidity, which is often referred

to as multimorbidity (National Guideline Centre, 2016), sometimes

account for the majority of all the serious mental illness in the popula-

tion (Kessler, Chiu, Demler, Merikangas, & Walters, 2005). This has

important implications for prevention in that the earliest disorders in

these multimorbid profiles typically are relatively mild when they

begin, which means that they might be comparatively easy to treat

but seldom come to clinical attention because they are so mild. Inter-

ventions designed to detect and successfully treat these mild primary

disorders might be effective in preventing progression to more serious

comorbidity (de Girolamo, McGorry, & Sartorius, 2019; Kessler &

Price, 1993). This possibility will be the focus of a future SNMHS

report.

The AOO distributions reported here are consistent with those

found in other WMH surveys (Kessler et al., 2007) and elsewhere

(de Girolamo, Dagani, Purcell, Cocchi, & McGorry, 2012). Indeed, the

median AOO of 13 years of age for a first lifetime mental disorder in

the SNMHS is identical to the median AOO found across all WMH

surveys combined. Also similar to other WMH surveys, the SNMHS

found that social phobia, separation anxiety disorder, conduct disor-

der, and attention-deficit/hyperactivity disorder typically have onsets

in childhood, that most other anxiety disorders along with mood dis-

orders, eating disorders, and substance disorders typically have onsets

in late adolescence or early adulthood, and that the onset ages of

panic disorder and generalized anxiety disorder are later than those of

the other anxiety disorders. The only striking discrepancy between

the AOO distributions in KSA and other countries is the very late

median onset of drug abuse in KSA of 31 (IQR 20–46) compared to

medians in early adolescence in other WMH surveys (17, IQR 15–19;

Degenhardt et al., 2019b). This finding suggests that there is some-

thing very different about the nature of drug dependence in KSA than

most other countries, an issue we are in the process of investigating

and that will be reported in the future.

The early AOO distributions of mental disorders have important

policy implications because they mean that these disorders might

have repercussions for educational attainment (Mojtabai et al.,

2015a), entry into the labor force (Mojtabai et al., 2015b), and inter-

personal relationships established in adolescence or early adulthood

(Breslau et al., 2011). The potential for such effects, in turn, means

that early detection and timely intervention are needed during the

school years to target children and adolescents with emerging disor-

ders. The programs and human resources needed to implement such

interventions are insufficient in most countries of the world (World

Health Organization, 2005) and KSA is no exception in this regard.

Saudi health policymakers should take these findings into consider-

ation in determining the costs and potential benefits of programs

aimed at investing in the mental health of youth.

The sociodemographic correlates found in the SNMHS are like

those found in prior WMH surveys in showing that women have sig-

nificantly higher odds than men of both anxiety and mood disorders.

However, we also typically find that eating disorders are significantly

more common among women than men (Kessler et al., 2013) and that

both disruptive behavior disorders (Fayyad et al., 2017; Nock, Kazdin,
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Hiripi, & Kessler, 2007; Scott et al., 2016) and drug use disorders

(Degenhardt et al., 2019a) are more common among men than

women, but none of these associations was significant in the SNMHS.

The most striking correlate documented here is cohort, as this has the

potential to be a key issue in assessing societal burden if lifetime prev-

alence is truly increasing in recent cohorts. But is lifetime prevalence

truly increasing? Or is the indirect evidence for a cohort effect a

methodological artifact? We cannot adjudicate this issue with the

SNMHS data. The possibility that lifetime prevalence of mental disor-

ders is higher in more recent cohorts is a distinct possibility, though,

as KSA has undergone enormous changes in the half century separat-

ing the ages of the youngest and oldest respondents in the survey. An

alternative possibility, though, is that prevalence is stable but under-

estimated due to biased reporting or under-representation of older

respondents with a history of mental illness due either to differential

mortality or differential willingness to participate in the survey.

A more definitive evaluation would require longitudinal trend data.

Even in the absence of such data, though, we can see clearly from

the cross-sectional data that lifetime prevalence of mental disorders

is highly prevalent in recent generations of Saudi adults. The

public health implications of this fact need to be considered by

policymakers.
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