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Key Messages

• The need-based workforce estimate arrives at the total number of psychiatrists, nurses, 
and psychosocial care providers required to meet the epidemiologic need of mental 
health conditions of the population in the Kingdom of Saudi Arabia (KSA).

• All priority conditions have cost-effective treatment interventions that a trained 
workforce is able to administer. Need-based models were based on core assumptions 
about the capacity of the KSA health workforce to detect, diagnose, and treat priority 
mental, neurological, and substance use (MNS) conditions.

• There is an epidemiologic need for a total of 17,128 full-time-equivalent (FTE) health 
care providers to treat priority MNS disorders, of whom 97.0 percent of FTEs should be 
nurses and psychosocial care providers and 3.0 percent should be psychiatrists. Overall, 
the workforce needed to treat MNS conditions translates to 49.2 health workers per 
100,000 population.

• Overall, KSA appears to have a need-based shortage of 10,402 health workers to treat 
mental disorders. This shortage is substantial when compared to other high-income 
countries. 

• Policy interventions for addressing this shortfall are discussed.

Key Messages
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1InTroduCTIon

In the Middle east and North africa (MeNa), 
MNs disorders make up 10.88 percent 
of the burden of disease as measured in 
disability-adjusted life years (DALYs) (GBD 
2020).1 The burden of disability is not limited to 
emotional distress. Persons with MNS disorders 
experience,	on	average,	a	15–30	percent	 lower	
life	expectancy	(Colton	and	Manderscheid	2006)	
due to comorbidity with substance abuse as well 
as mental and physical conditions. However, 
the reason for this is not solely related to the 
individual. Individuals with MNS disorders also 
face external challenges, some of which begin 
before the detection of disease and others after 
treatment. Patients with MNS disorders are 
more likely to experience barriers to accessing 
medical	care	(including	difficulty	with	accessing	
physical health services) (Kilbourne, McCarthy, 
and	 Post	 2006).	 This	 can	 impede	 screening,	
diagnosis, and treatment of other underlying 
physical	conditions	(Frayne	et	al.	2005).

Furthermore, the connection between 
MNs disorders and premature death from 

1 One DALY can be thought of as one year of life lost due to 
disability	or	premature	death.	This	measure	quantifies	the	
health gap between the ideal health state—a theoretical 
state in which mortality is caused only by old age—and 
years of life spent disabled/injured in subpar health due to 
disease. DALYs are often used as a basis for health policy 
making as well as for setting intervention priorities.

cardiovascular disease and cancers is well 
documented (Crump, Sundquist, and Winkleby 
2013;	 Fagiolini	 and	 Goracci	 2009;	 Lawrence,	
Hancock,	and	Kisely	2013).	Patients	with	bipolar	
disorder and depression, on average, experience 
lower rates of screening for cardiovascular 
diseases	 (Frayne	 et	 al.	 2005).	 Moreover,	
physical health conditions, if left untreated, can 
exacerbate mental health conditions (Fagiolini 
et	al.	2003),	which	can	result	in	a	recurring	cycle	
of disease and disability. For example, bipolar 
patients who are obese have more bipolar 
episodes, episodes of longer duration, shorter 
times between episodes, and more suicide 
attempts than do non-obese patients (Fagiolini 
et	al.	2003).	

The proper treatment of MNs disorders 
demonstrably improves the lives and 
functioning of patients; nevertheless, 
there are special issues that need to be 
considered.	 Among	 those	 that	 suffer	 from	
major depressive disorder and bipolar disorder, 
the severity and persistence of depressive 
episodes predict absenteeism and loss of 
productivity	(Kessler	et	al.,	2006).	This	problem	
is more severe for bipolar patients who report 
more distress with depressive symptoms (as 
compared to mania symptoms) (Calabrese 
et	 al.,	 2004).	Nevertheless,	 for	 this	 risk	 group,	

Mental,	neurological,	and	substance	abuse	(MNS)	disorders	describe	a	range	of	conditions	that	affect	
the brain and cause distress or functional impairment. MNS disorders include mood disorders (for 
example, bipolar disorder and depression), behavioral disorders (for example, conduct disorder), 
and	 developmental	 delays	 (for	 example,	 autism	 spectrum	 disorder).	 Globally,	 almost	 one	 in	 five	
people	(17.6	percent)	would	meet	the	diagnostic	criteria	for	MNS	disorders	within	the	past	12	months	
(Steel	et	al.	2014).	When	considered	across	a	lifetime,	this	rate	increases	to	one	in	every	three	people	
(29.2	percent)	(Steel	et	al.	2014).	
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prior to initiating antidepressant medication, it 
is necessary to screen for a history of bipolar 
disorder to avoid triggering an onset of 
mania.	 The	 treatment	 of	 schizophrenia	 with	
antipsychotic	 medications	 (Newcomer	 2007)	
and the treatment of bipolar disorder with 
common pharmacological therapies (Kemp 
2014)	 can	 produce	 metabolic	 changes	 that	
lead to weight gain and diabetes, which in turn 
increases the risk of cardiovascular disease. 
These adverse metabolic events can lead to 
drug	 non-adherence	 (Kemp	 2014;	 Newcomer	
2007),	 which	 can	 worsen	 existing	 conditions.	
Addressing unhealthy lifestyle factors (such 
as smoking, lack of physical activity, and 
unhealthy eating, which can increase the risk 
of obesity and diabetes), in conjunction with 
pharmacological treatments, is necessary to 
mitigate the onset of cardiovascular disease 
(Scott	and	Happell	2011).	

The aforementioned examples illustrate the 
individual, environmental, and systemic risk 
factors that pose complex challenges for 
health care providers. When unaddressed, 
these risk factors have the potential to amplify 
the potential sequelae of MNS disorders on 
population	 health	 (Al	 Dhaheri	 et	 al.,	 2021).	
Addressing these issues means removing the 
barriers to seeking help for persons with MNS 
conditions. This begins with creating public 
awareness about MNS disorders as a matter 
of population health that includes physical, 
emotional, and societal consequences as part of 
the overall narrative. Public awareness creates 
an environment that ensures that persons with 
MNS conditions can get the treatment they need 
to manage the course of their condition in a way 
that enables them to be functional in society. 
Such awareness represents an important step in 
reducing the burden of disability and premature 
death from these conditions.

In the MeNa region, a lack of public 
awareness, the presence of stigma, and a 
lack of research into cultural differences 
in risk factors, prognosis, and treatment 
(Jaalouk et al., 2012) inhibit a comprehensive 
understanding of the cumulative burden of 
MNs disorders. MENA scholars have noted the 
limited availability of mental health facilities 
(WHO	 EMRO	 2017),	 limited	 mental	 health	

training	for	doctors	(Rhouma	et	al.,	2016),	and	a	
scarcity of dedicated mental health professionals 
(Okasha,	 Karam,	 and	 Okasha	 2012).	 However,	
the Kingdom of Saudi Arabia (KSA) is one of 
the top providers of mental health services 
and one of the top contributors to mental 
health	research	(Abumadini	2019;	Jaalouk	et	al.,	
2012)	 in	 the	 region.	As	of	2017,	 there	were	25	
mental health hospitals and 4 psychiatric units 
in	general	hospitals	 (WHO	EMRO	2017).	Within	
the past decade, the accessibility and availability 
of mental health resources has increased 
substantially	 (Al-Habeeb	 and	 Qureshi	 2010;	
Al-Habeeb,	Helmi,	and	Qureshi	2016).	Advances	
in mental health research include quantifying 
and classifying mental illness in primary care 
settings	 (Alzahrani	 et	 al.,	 2019;	 El-Tantawy	
et	al.,	2010),	KSA-specific	cultural	considerations	
(AlAteeq	 et	 al.,	 2018;	 Alosaimi	 et	 al.,	 2019;	
Mahmoud	2018),	and,	more	recently,	a	national	
study assessing the population prevalence and 
correlates of mental health conditions in KSA 
(Al-Subaie	et	al.,	2020).	

Ksa’s progress around mental health service 
delivery has been commendable in recent 
decades. A few new developments stand 
out, including specialty programs for drug 
and alcohol addiction and specialty programs 
for particular populations (i.e., children, 
adolescents, and elderly). Additionally, KSA 
spends 4% of total healthcare spending on 
mental health disorders. Saudi Arabia has been 
prioritizing	mental	 health	delivery	 as	well	with	
more PHC workers being trained to treat mental 
disorders.

Despite Ksa’s developments in this area in 
recent decades, significant social challenges 
remain.	Research	has	shown	that	Saudi-specific	
social and cultural factors need to be considered 
as part of service delivery for mental health 
conditions	(Abolfotouh	et	al.,	2019;	Alissa	2021).	
One of these factors involves the perception of 
mental illness and the role of the family in Saudi 
culture. There is a belief that mental disorder is 
the result of supernatural causes, weak faith, or 
weakness	 of	 character	 (Alosaimi	 et	 al.,	 2019).	
Lack of public awareness of the origin, treatment 
of, and functional capability of patients with 
mental	disorders	 (Alosaimi	et	al.,	2014)	means	
that	 affected	 individuals	 may	 attempt	 to	 hide	
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IntroductIon

their disorder or be unwilling to seek help if 
having	a	condition	would	reflect	poorly	on	their	
family	 (AlAteeq	 et	 al.	 2018;	 Mahmoud	 2018).	
This	 stigmatization	 could	 delay	 much-needed	
treatment and result in further progression 
of disease.

The Ministry of Health in Ksa is the main 
provider of mental health services, with other 
government agencies providing psychiatric 
treatment	 for	 state	 employees.	 From	 1983,	
the	 Ministry	 of	 Health	 began	 to	 decentralize	
psychiatric services and established 21 
regional	 psychiatric	 hospitals	 by	 2014,	 which	
were augmented by free-standing private 
psychiatric clinics. Mental health training is 
increasingly available to primary care doctors 
and	postgraduates	(Koenig	et	al,	2014).	By	2010	
there	 were	 over	 700	 psychiatrists	 and	 1126	
psychologists, social workers and occupational 
therapists	 working	 in	 mental	 health.	 In	 2014,	
a mental health law was passed, adopting 
several recommendations promoted by the 
WHO	 in	 the	 United	 Nations	 Principles	 for	
the Protection of Persons with Mental Illness 
and the Improvement of Mental Health Care. 
Another important feature of the KSA mental 
healthcare system is that the proportion of all 
mental health spending devoted to treatment in 
mental	hospitals	(78%) 

This problem of stigma poses multiple 
challenges for health care practitioners, 
including	demand-side	patient	underutilization	
of	 mental	 health	 services	 (Al-Krenawi	 2005),	
limited screening and detection (patient 
somatization	 of	 mental	 health	 conditions	 [Al-
Krenawi,	 2005;	 Koenig	 et	 al.,	 2013]);	 and	 a	
shortage of the supply of Saudi mental health 
professionals	 (El-Gilany,	 Amr,	 and	 Iqbal	 2010).	
Underutilization	 of	 mental	 health	 services	 in	
the medical system means that persons with 
MNS disorders instead turn to faith healers 
and	traditional	remedies	(Alosaimi	et	al.	2019).	
Furthermore, special training for mental health 

screening has been recommended for primary 
care	providers,	who	 serve	 as	 the	first	 point	 of	
access to the treatment of MNS disorders within 
the	 health	 care	 system	 (Becker	 2004).	 Lastly,	
the negative perception of mental illness and 
psychiatry means that there is a shortage of 
mental health professionals in KSA (El-Gilany, 
Amr,	and	Iqbal	2010).	

In addition to social challenges, the COVID-19 
pandemic has led to an unanticipated 
increase in the demand for mental health 
services.	 During	 the	 lockdown,	 up	 to	 23.6%	
of survey respondents reported a moderate 
or severe psychological impact with severe 
symptoms	 of	 stress	 (Alkhamees	 et	 al.,	 2020).	
People with and without psychiatric illnesses 
were more likely to show higher levels of PTSD, 
anxiety, depression and stress (Alkhamees 
et	al.,	2020).	These	symptoms	were	more	severe	
for those with existing mental conditions. This 
situation has exacerbated existing mental 
health service delivery gaps (especially among 
hard to reach and rural populations). 

This report estimates the gap between the 
current supply of mental health workers and 
the number needed to adequately treat the 
population for Ksa by estimating the current 
prevalence of mental health disorders 
and needed resources for treatment. The 
analysis employs an epidemiologic need-based 
model of MNS disorders in KSA to estimate the 
need for mental health workers. This need-
based model departs from most economic 
demand-based estimates in that it uses the 
population-based prevalence of MNS disorders 
as the cornerstone of its estimate. As such, 
this need-based model does not account for 
either governmental or patient willingness-
to-pay. This approach has been used in both 
MENA and other regions and therefore permits 
direct	comparisons	of	KSA’s	results	with	those	
of	other	countries	(Bruckner	et	al.	2011;	Gailey	
et	al.,	2021;	Scheffler	et	al.	2016).	
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2MeThodology

Step 1: Quantify Target Population 
for Priority Mental health Conditions 

As	 defined	 in	 the	World	 Health	 Organization	
(WHO)’s	Mental	Health	Gap	Action	Programme	
(mhGAP)	report	(WHO	2008,	p.	4),	we	focused	
on 11 priority mental health conditions: 
depression,	 bipolar	 disorder,	 schizophrenia,	
dementia, alcohol use, drug use, suicide, 
epilepsy, and intellectual disabilities, and 
developmental and behavioral disorders in 
children.	 Prioritization	 for	 these	 conditions	
was determined by assessing their impact 
on	 cost-effectiveness,	 affordability,	 and	
feasibility	 of	 treatment	 (Bruckner	 et	 al.	 2011;	
WHO	 2008).	We	 focused	 on	 these	 conditions	
because of their large disability burden and 
the	 availability	 of	 cost-effective	 treatment	
service interventions that can be administered 
by a health worker.

After identifying the priority conditions, the 
target population with these conditions was 
quantified	in	two	parts.	The	first	part	consisted	
of	 identifying	 the	 age-specific	 population	
prevalence	 of	 MNS	 disorders	 using	 five	 data	
sources: the Saudi National Mental Health 

Survey	 (Altwaijri	 et	 al.	 2020),	 the	 WHO	 Global	
Observatory	Database	(Vardell	2020),	the	WHO	
World	 Alzheimer’s	 Report	 (Alzheimer’s	Disease	
International	 2016),	 primary	 research,	 and	 the	
IMHE	Global	Burden	of	Disease	(IMHE	2020).	

Obtain Age-Specific Population 
Prevalence Data

We	 prioritized	 studies	 conducted	 in	 KSA	 or	
MENA that sampled from a near-complete 
population sampling frame that includes 
households and individuals from population 
registers and/or censuses and lists of children 
from schools. Of the studies considered, case-
control	designs	without	100	percent	geographic	
representativeness selection were preferred 
over non–case-control studies from a more 
geographically representative population. 

Priority was given to studies with stronger 
sampling methods and research design, and 
that included a medical professional to validate 
a diagnosis of an MNS disorder. We used 
results from studies that employed a nationally 
and geographically representative sampling 
of households and participant recruitment 

Estimates for a potential mental health workforce gap in KSA were calculated using five 
steps.	 These	 steps	were	undertaken	 (WHO	2003):	step 1: Quantify target population for priority 
mental	health	conditions:	a)	Obtain	age-specific	population	prevalence	data.	b)	Identify	age-specific	
population counts. step 2:	Identify	number	of	expected	cases	per	year.	a)	Multiply	the	age-specific	
prevalence	of	priority	health	 conditions	by	population	 size	 to	 arrive	 at	 the	 total	 number	of	 (age-
specific)	cases.	step 3: Set target service coverage for each condition. step 4:	Estimate	cost-effective	
health	care	service	resource	utilization	for	each	condition.	step 5: Estimate service resources needed 
for	each	condition.	a)	Calculate	full-time-equivalent	(FTE)	staff	needed	for	each	treatment	setting	at	
target	coverage.	b)	Assign	staffing	ratios	based	on	treatment	setting	needs.
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in addition to a case-control design.2 This 
was the Saudi National Mental Health Survey 

(Altwaijri	 et	 al.,	 2020).	 As	 a	 second	 option,	 we	
used prevalence estimates from non-nationally 
representative case-control studies. There were 
three studies that met these criteria including 
regional	 meta-analyses	 (Alzheimer’s	 Disease	
International	 2016;	 Vardell	 2020)	 and	 the	
primary	source	literature	(Al	Rajeh	et	al.	2001).	

In the case of assessing prevalence of 
developmental, behavioral, and emotional 
conditions in children, we reviewed two studies 
that	 utilized	 case-control	 design	 where	 survey	
instruments included assessments of multiple 
perspectives including parents, teachers, and 
children	 (Eapen	 et	 al.,	 2007;	 Mohammadi	 et	
al.	 2016).	 However,	 when	 compared	 to	 Global	
Burden	of	Disease	(GBD)	estimates	(GBD	2020),	

2 In absence of a probability sample of households or 
individuals, a community-based study that selected 
individuals for participation through a community register 
was preferred. Case control was necessary for inclusion. 

the estimates from primary sources (Eapen 
et	 al.	 2007;	 Mohammadi	 et	 al.,	 2017)	 differed	
greatly	 and	 ranged	 from	 being	 10	 times	
lower for childhood intellectual disabilities 
to	 12.6	 times	 higher	 for	 childhood	 emotional	
disorders.3	  These	differences	were	deemed	 to	
arise from study design challenges rather than 
reflecting	a	true	difference	in	the	prevalence	of	
these disorders across regions. Therefore, for 
these conditions, we deferred to GBD estimates. 
In	 the	 case	 of	 dementia,	 we	 utilized	 a	 meta-
analysis	study	(Alzheimer’s	Disease	International	
2016).	Table	1	summarizes	the	studies	that	were	
included in this study and their relative ranking 
in priority of the aforementioned criteria. 
(See appendix A for a full description of data 
sources.)	Table	2	summarizes	the	results	of	the	
literature review prevalence estimates for each 
priority mental health condition.

3 For childhood intellectual disabilities, the Eapen et al. 
(2007)	 study	 found	 a	 prevalence	 of	 0.29	 percent	 for	
intellectual	 disabilities.	 This	 is	 10	 times	 lower	 than	 GBD	
estimates	 at	 3.01	 percent	 (IMHE	 2020).	 For	 childhood	
emotional	disorders,	 the	Mohammadi	et	al.	 (2017)	 study	
found	a	prevalence	of	9.58	percent	for	childhood	conduct/
behavioral	 disorders	 and	 7.86	 percent	 for	 childhood	
emotional	 disorders.	 These	estimates	were	3.2	 and	12.6	
times	higher	 than	GBD	estimates	 (3.01	percent	and	0.62	
percent, respectively).



7

Methodology

rank Research 
type

data source Sampling Methodology Mental Health 
conditions

1
Population 
survey

World Mental Health 
Survey (Altwaijri 
et	al.,	2020)

Multistage household probability sample with 
case-control design.

Fully structured diagnostic interview using the 
World Mental Health Composite International 
Diagnostic Interview (WMH - CIDI). 

Part 1 - Core diagnostic assessment 
administered by trained interviewer.

Part	2	-	Respondents	who	meet	criteria	for	
any disorder in Part 1 + subsample of ~25% of 
non-criteria respondents. 

Depression, alcohol use 
disorder, and drug use 
disorders

2
Meta 
analysisa

World	Alzheimer's	
Report	(Alzheimer’s	
Disease International 
2016)

Systematic literature review conducted via 
PubMed/Medline for population-based studies 
among	people	60+	years.c Dementia

3
Primary 
Research

Al	Rajeh	et	al.	2001 Community	sample	of	N	=	23,700	Saudis	in	
Thugbah with case control. 

Part 1 – Structured interview was carried out 
by trained interviewer using WHO protocol for 
detecting neurological disorders.

Part	2	–	Individuals	identified	as	having	a	
neurological disorder were evaluated by a 
neurologist.

Epilepsy

4 Simulation
WHO Global Health 
Observatory (Vardell 
2020)

Statistical modeling performed using data from 
regional health observatories and international 
agencies with consultation from member states 
and experts. Includes household surveys, civil 
registration of vital events, and institution-based 
sources (administrative and health facilities) 

Suicidal ideation

5 Simulation
IHME Global Burden 
of Diseaseb

Statistical modeling incorporates data from 
censuses, national surveys, primary research, 
births, and vital registration.

Bipolar disorder,c 
child intellectual and 
development disorders, 
child conduct/behavioral 
disorders, and child 
emotional disorders

Source: original table for publication
note: gBd = global Burden of disease; WMh – cdI = World Mental health composite International diagnostic Interview.
a. Studies for the Middle east and north Africa relied on data from expert consensus panels (2005) and studies from egypt and turkey. (Arslantas et al. 2009; el tallawy 
et al. 2012; el tallawy et al. 2014; gurvit et al. 2008 ; Keskinoglu et al. 2013). 
b. IMhe. 2020. global Burden of disease database, accessed July 8, 2021.
c. For bipolar disorder, we initially utilized estimates from World Mental health Surveys. however, these estimates resulted in projections of workforce needs that were 1.5 
times higher than historical estimates for low- and middle-income countries (Bruckner et al. 2011). these substantially higher estimates would significantly impact the ability 
to compare current and historical estimates in low- and middle-income countries. therefore, we utilized gBd estimates for bipolar disorder.

TAble 1   overvIew of SeleCTIon CrITerIA for eSTIMATeS of PrevAlenCe for PrIorITy heAlTh CondITIonS In 2020
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Methodology

Identify Age-Specific Population Counts

The	relevant	age-specific	population	counts	were	identified	using	UN	Population	Estimates	(table	3).

TAble 3  PoPulATIon by Age grouP, 2020

Age group count

0–14 8,597,715

15–34 11,011,479

35–49 9,951,215

50–64 4,035,509

65+ 1,217,949

total 34,813,867

Source: united nations department of economic and Social Affairs (un deSA) 2019.

Step 2: Identify the number of 
expected Cases per year

This	 age-specific	 prevalence	 of	 priority	 health	
conditions	 was	 applied	 to	 UN	 population	
estimates for Saudi Arabia (table 3) to arrive at 
the total number of cases within the population.

Multiply the Age-Specific Population 
Prevalence of Priority Health Conditions 
by Population Size

For example, the estimated prevalence of 
bipolar disorder is 1.11 percent for persons 
ages 15–34,4	which	yields	122,510	cases.

prevalence × population = number of  
expected cases

1.11%	×	11,011,479=	122,510

Step 3: Set Target Coverage for the 
Target Populations for each Condition

Targets for health service coverage quantify 
the service resource allocation and delivery 
that	is	feasible	for	the	population	affected	by	a	
given MNS disorder. Target rates for coverage 
of each disorder were obtained via literature 

4 The prevalence (1.11 percent) shown is rounded down 
from	(1.11256576431905	percent).

review	 (Belfer	 2008;	 Chisholm,	 Lund,	 and	
Saxena	2007;	Chisholm	et	al.,	2016;	Ding	et	al.,	
2008;	 Ferri	 et	 al.,	 2004;	 Kataoka,	 Zhang,	 and	
Wells	 2002).	 Target	 coverage	 rates	 were	 set	
higher	(for	example,	80	percent)	for	conditions	
that have a higher disability, visibility, and 
vulnerability—such	 as	 schizophrenia	 and	
bipolar disorder. Targets were lower (for 
example, 25 percent) for conditions that are 
challenging to detect and/or are less likely to 
involve the patient seeking care. For example, 
alcohol use disorder (Chisholm, Lund, and 
Saxena	 2007)	 remains	 relatively	 “hidden”	 in	
the sense that persons with this disorder are 
not	likely	to	be	identified	by	a	clinician	and	not	
likely to seek care. See table B1 in appendix for 
details. 

Defining	 the	 target	 population	 effectively	
determines who, based on epidemiologic 
need, would require access to health services. 
This	 need-based	 target	 differs	 from	 other	
benchmarks	 (for	 example,	 WHO	 2021)	 that	
determine need based on desired equity goals 
(for example, universal health coverage in which 
all individuals are able to receive the help that 
they	need,	when	they	need	it,	without	financial	
hardship, and without barriers to accessibility). 
The need-based target assumes no cost barriers 
to care and diverges from other benchmarks 
in that it does not assume universal treatment 
coverage	 of	 100	 percent	 for	 all	 persons	 with	
MNS disorders. 
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number of expected cases × target 
coverage=target population

The	 target	 coverage	 for	 bipolar	 disorder	 is	 80	
percent, which means that the target population 
for patients with bipolar disorder ages 15–34 is 
98,008	persons.	

122,510	×	80%	=	98,008	persons

Step 4: estimate Cost-effective 
health Care Service resource 
utilization for each Condition

The health care service delivery model in the 
mhGAP	 estimates	 the	 FTE	 staff	 needed	 to	
effectively	 deliver	 mental	 health	 interventions	
for low- and middle-income countries. The 
required inputs—health care worker, rate of 
use,	 and	 facility	 type—for	 staffing	 calculations	
vary for each of the priority health conditions in 
accordance with the literature (Chisholm, Lund, 
and	Saxena	2007).	 See	 table	B2	 in	appendix	B	
for more details. 

The total annual outpatient visits and inpatient 
bed-days that would be expected for the target 
population	 at	 the	 specified	 target	 service	
coverage rates (see tables B2 and B3 in appendix 
B) are used to estimate FTE. Assuming that 
health care workers provide 11 consultations 
per	day	with	225	working	days	per	year,	176,414	
outpatients visits for patients with bipolar

disorder (ages 15–34 only) per year will require 
71 hospital outpatient FTE employees. Within 
the outpatient primary care setting, we assume 
that psychosocial care providers will perform 
77.50	 percent	 of	 the	 tasks	 and	 that	 nursing	
care	providers	will	perform	20.83	percent.	This	
leaves psychiatrists and specialists with the 
remaining	1.67	percent	of	 the	 tasks.	 Following	
this distribution, 1 psychiatrist, 15 nurses, and 
55 psychosocial care providers are needed to 
treat the target population for patients with 

bipolar disorder ages 15–34.5

Step 5: estimate service resources 
needed for each condition 

Next, estimates of service resources were 
calculated for each of the priority conditions. 
This was assessed in outpatient visits (for 
treatment settings in day care and primary care) 
and inpatient bed-days (for treatment settings 
in acute care and long stay/residential care). 

FTE needed =

service	utilization	(e.g.,visits	 
per year)

(consultations per day × working 
days per year)

Using	the	total	number	of	outpatient	visits	and	
inpatient bed-days, we applied the calculations 
for	staffing	patterns	to	each	health	care	setting.	
The	 final	 step	 consists	 of	 assigning	 staffing	
ratios based on treatment settings.

5	 The	 unrounded	 FTE	 are	 71.28	 FTE	 which	 includes	 1.19	
psychiatrists,	 14.85	 nurses,	 and	 55.24	 psychosocial	 care	
providers.
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3reSulTS

Prevalence and Cases 

saudi arabia is estimated to have a high 
prevalence of MNs disorders equating to a 
high number of cases in need of treatment. 
Table 4 shows the total target cases that will 
require treatment by age group. The total 
number	 is	 1,153,051,	 or	 3,312	 per	 100,000,	
for the priority mental health conditions. Of 
the target population of persons with MNS 
disorders,	48	percent	of	the	target	population	is	
estimated	to	suffer	from	depression	or	bipolar	
disorder (see table 5). 

needed Consultations 

It is estimated that approximately 7,084,807 
regular visits per year are needed for the 
selected MNs conditions with bipolar 
disorder, depression, and drug use disorders 
contribute to the highest proportion of total 
outpatient visits.	Table	6	shows	the	expected	
annual outpatient and inpatient resources 
needed (as measured in visits and days) to 
manage the target cases of priority mental health 
conditions.	 Regular	 (outpatient)	 visits	 account	
for	71.16	percent	of	 the	 total	outpatient	visits.	
This	equates	to	7,084,807	regular	visits	per	year	
(or	 20,351	 per	 100,000	 population).	 Day	 care	
visits	make	up	28.84	percent	of	total	outpatient	
visits	(or	8,247	visits	per	100,000	population).	In	
Table 7, expected annual outpatient visits and 
inpatient days are shown by condition. Bipolar 
disorder, depression, and drug use disorders 
contribute to the highest proportion of total 
outpatient visits. The treatment models for 
depression, drug use disorders, and bipolar 

disorder	assume	that	regular	visits	(90.5	percent,	
75.9	percent,	and	56.1	percent,	respectively)	will	
make up the majority of outpatient care. Bipolar 
disorder	has	a	prevalence	of	1.07	percent	and	
comprises	 over	 one-third	 (38.6	 percent)	 of	
total	 outpatient	 visits	 (3,847,290).	 This	 is	 due	
to	 the	 high	 treatment	 service	 coverage	 of	 80	
percent	and	the	high	average	service	utilization	
for both outpatient visits (see appendix B). 
Compared to bipolar disorder, depression has 
a	higher	population	prevalence	at	3.80	percent	
and contributes to about half of the number 
of	 outpatient	 visits	 (1,730,891),	 which	 is	 17.4	
percent of the total outpatient visits. This is 
due to its relatively lower treatment coverage 
(33	percent)	and	the	average	service	utilization	
for depression.

Need varies significantly by age group due 
to the significant variation by age group 
in inpatient and outpatient visits needed. 
Children	ages	0–14	have	the	lowest	rates	of	total	
outpatient visits and inpatient bed usage. This 
low rate can be attributed to the lower target 
treatment	 coverage	 (20	 percent)	 for	 disorders	
in	 children	 and	 the	 lower	 service	 utilization	
rate for childhood conduct/behavioral disorder 
and intellectual and developmental disorders. 
Patients ages 35–49 have the highest rate of 
outpatient	 regular	 visit	 usage,	 at	 24,835	 visits	
per	 100,000	 population.	 This	 group	 has	 the	
highest	 prevalence	 of	 schizophrenia,	 alcohol	
use disorder, and drug use disorders, as well as 
the second highest rate of depression. Patients 
who	 are	 ages	 65+	 have	 the	 highest	 rate	 of	
inpatient	bed-day	usage,	at	41,136	bed-days	per	
100,000	 population	 for	 community	 residential	
care.	 The	 primary	 conditions	 affecting	 this	
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group are depression and dementia, at 3.51 
percent and 2.44 percent, respectively, of which 
the treatment model for dementia consists 
primarily of residential care.

Residential care makes up the majority of 
total inpatient days with bipolar disorder 
contributing to the largest proportion 
of annual residential care bed-days. 
Table 7 shows that residential care makes up 
the overwhelming majority of total inpatient 
days	 (90.38	 percent,	 or	 5,276,959	 bed-days)	
and	acute	treatment	makes	up	9.84	percent	(or	
561,462	bed-days).	Bipolar	disorder	contributes	
to the largest proportion of annual residential 
care	 bed-days	 at	 37.09	 percent,	 or	 1,957,393	
bed-days.6 Other drug use disorders have a 
prevalence	of	1.90	percent	and	target	coverage	
of	 50	 percent.	 This	 condition	 makes	 up	 the	
second	 highest	 residential	 bed-days	 at	 31.06	
percent,	 or	 1,813,700	 bed-days.	 Dementia	 has	
a	 population	 prevalence	 of	 0.10	 percent	 and	
is	 expected	 to	 contribute	 7.8	 percent	 of	 total	
residential	bed-days	per	year.	These	figures	are	
already adjusted for comorbidity of conditions. 
Within	 the	conditions	assessed,	 there	are	staff	
FTE	 and	 treatment	 optimizations	 that	 could	
be	 made	 if	 the	 comorbidities	 are	 identified	
and	 treatable	 as	 part	 of	 another	 condition’s	
treatment model. (See appendix C for full 
details.) 

6	 The	 population	 prevalence	 for	 bipolar	 disorder	 is	 1.07	
percent	and	target	coverage	is	80	percent.

estimated Staff needs 

a large number of inpatient and outpatient 
visits are estimated equating to a large FTe 
staff need. The selected conditions would 
require approximately a total of 9,955,933 
outpatient	 visits	 and	 5,838,421	 inpatient	 visits 
(see	table	7).	This	amounts	to	17,128	FTE	staff,	
or	49.2	per	100,000	population.	The	estimated	
number	 of	 staff	 needed	 to	 treat	 the	 priority	
mental	health	conditions	is	shown	in	table	8.	A	
total	 of	 1,047	 psychiatrists,	 9,440	 nurses,	 and	
6,641	 psychosocial	 care	 providers	 would	 be	
needed to address the priority mental health 
conditions. 

The shortfall in psychiatrists is not as drastic 
as that in psychiatric nurses and psychosocial 
care providers, where current supply needs 
to almost triple to meet need. Using	the	2017	
estimates	from	the	World	Health	Organization,	
KSA currently has 9333 psychiatrists, 3,711 
psychiatric	nurses,	and	2,082	psychosocial	care	
providers	 (table	 9).	 This	 is	 significantly	 lower	
than the estimated need, which amounts to 
1,047	 psychiatrists,	 9,440	 psychiatric	 nurses,	
and	 6,641	 psychosocial	 care	 providers.	 A	 total	
shortfall	 of	 10,402	 mental	 health	 workers	 is	
predicted,	 the	 vast	 majority	 (98.9	 percent)	
of which are nurses and psychosocial care 
providers (see table 9).
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dISCuSSIon And 
reCoMMendATIonS 4

a shortfall of 10,402 workers to treat mental 
health conditions is predicted in Ksa. A 
total of 114 psychiatrists, 5,729 nurses, and 
4,559 psychosocial care providers would be 
additionally needed (that is, above and beyond 
current levels) to address the priority mental 
health conditions. The shortfall is particularly 
severe for nurses and psychosocial workers 
who	make	 up	 98.9	 percent	 of	 the	 shortfall.	 In	
addition, there is a lack of trained professionals 
to treat the unique needs of special populations 
(for example, children, adolescents, and the 
elderly)	 (Al-Habeeb	 et	 al.	 2016).	 Due	 to	 data	
limitations this report does not allow for gender-
specific	analyses;	however	it	is	important	to	note	
that anecdotal evidence suggests that women 
in Saudi are more vulnerable to mental health 
disorders as well as face more access issues due 
to cultural barriers and stigma. Additionally, the 
scope of the report is limited to evaluation the 
shortfall of workers. Further studies are needed 
to cost the wage bill associated with such an 
expansion of human resources for mental 
health, which will likely need to be a phased 
expansion given its magnitude. 

Nurse task shifting is a potential solution 
to addressing workforce shortfalls and 
demands. In countries that have implemented 
extensive task shifting, nurses can cover 
nearly an entire patient visit which has been 
demonstrably	 effective	 in	 expanding	 access	 to	
and	continuity	of	care	(Maier	and	Aiken,	2016).	
A systematic review of nurse task shifting for 

the mental health specialists in primary care 
suggests nurses were able to perform the tasks 
typically performed specialists with higher 
qualifications	 with	 similar	 patient	 outcomes	
(Aurizki	and	Wilson,	2022).	And	nurse-delivered	
task shifting interventions were generally the 
most	 effective	 (Auriziki	 and	 Wilson,	 2022).	
Short training modules that spanned a couple 
of	 hours	 or	 up	 to	 one	 week	 were	 effective	
for shifting a variety of tasks ranging from 
screening, therapy, to carrying out extensive 
interventions	 (Aurizki	 and	 Wilson,	 2022;	 Engel	
et	 al.,	 2008).  This worker shortfall would 
probably be more severe if Ksa were to focus 
only on saudi nationals. The	 majority	 (56	
percent) of the health care workforce is foreign 
(Albejaidi	and	Nair	2019;	Alsufyani	et	al.	2020).	
Saudis make up 29.5 percent of the physician 
workforce	 (Albejaidi	 and	 Nair	 2019)	 and	 38.8	
percent of the nursing workforce (Alsufyani 
et	 al.	 2020).	 This	 composition,	 moreover,	 has	
specific	 implications	 for	 mental	 health	 care	
providers when it comes to observing KSA-
specific	cultural	customs	and	norms	(Albougami	
2015;	 Felemban	 et	 al.	 2014).	 In	 addition,	 the	
extent to which patient/provider concordance, 
in terms of Saudi national status or gender, 
could	 assist	 with	 de-stigmatizing	 help-seeking	
for MNS disorders remains unclear. Whereas 
the estimates provided in this report assume a 
specific	level	of	help-seeking	for	each	condition,	
consideration of the composition of the health 
care workforce, as well as public health and 

This paper used a need-based methodology to assess the potential shortfall of mental health workers 
in KSA needed to treat priority MNS conditions. The analysis employs an epidemiologic need-based 
model of MNS disorders in KSA to estimate the need for mental health workers.
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other	 efforts,	 could	 substantially	 affect	 help-
seeking behavior for MNS disorders.

There may be challenges to addressing the 
shortfall with saudi health care workers due 
to stigmatized perceptions and burnout, 
which requires innovative training strategies. 
Changing the public perception of psychiatry 
and the perception of nursing as a profession 
are	necessary	to	ensuring	a	sufficient	supply	of	
Saudi mental health care professionals to meet 
the current and future needs of the population 
(El-Gilany,	 Amr,	 and	 Iabal	 2010).	 In	 addition,	
psychiatrists in other high-income country 
settings report relatively more burnout than 
do other specialties. One alternative, which is 
increasingly employed in high-income countries, 
involves training general practitioners to screen 
for, and treat, a subset of MNS disorders. 
Telemedicine is another innovative strategy that 
has been used with wide ranging success to 
address conditions during the global COVID-19 
lockdowns	(Alharthi	et	al.,	2021;	Omboni	et	al.,	
2022).	 This	 can	 be	 used	 to	 access	 difficult	 to	
reach populations, increase coverage, reduce 
hospitalizations,	 lost	productivity,	and	 increase	
cost	 effectiveness	 (Farabi	 et	 al.,	 2020).	 KSA	
may want to consider such innovative training 
strategies to address the shortfall of treatment 
options for the population with MNS disorders. 

In	addition,	innovative	strategies	to	train	staff	to	
screen	for	“hidden”	conditions	(e.g.,	alcohol	use)	
would also have the potential to successfully 
identify and treat MNS disorders.

The need-based estimate of worker 
shortfalls to treat MNs disorders in Ksa 
relies on several assumptions, which likely 
result in a conservative estimate of the 
shortfall. Whereas these assumptions relate to 
each step of the model-building exercise, we call 
attention to three inputs that, if substantially 
altered, can substantially change shortfall 
estimates. First, prevalence estimates (table 
2) may actually be greater than those used 
in this report, given that prevalence of MNS 
disorders are often under-reported. Second, a 
selection of target treatment service coverage 
for each MNS disorder depends on detectability 
and	 cultural-specific	 factors	 about	 willingness	
to seek care. Third, assumptions of worker 
productivity (that is, that a provider can treat 11 
patients per day) may vary dramatically across 
country contexts. These inputs, as well as other 
aspects of the model-based estimates, should 
be	 carefully	 evaluated	 and	 refined	 by	 the	 KSA	
Ministry of Health. It is anticipated, however, 
that	refinements	to	these	inputs	might	yield	an	
even greater shortfall of health care workers to 
treat MNS disorders than those reported here.
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Appendix A: description of data Sources

This appendix details the data sources, ranking, 
and	 prioritization	 used	 to	 arrive	 at	 the	 final	
prevalence estimates.

who world Mental health Surveys

The	World	Health	Organization	 (WHO)’s	World	
Mental Health Surveys use a multistage cluster 
household probability sample with case-control 
design.	 Respondents	 were	 recruited	 from	 the	
General	Authority	for	Statistics	2010	census	for	
Saudi Arabia. Trained interviewers carried out a 
fully structured diagnostic interview using the 
World Mental Health Composite International 
Diagnostic Interview (WMH-CIDI). In Part 1, a 
core diagnostic assessment was carried out 
to quantify the prevalence of mental health 
conditions of primary interest. Part 2 assessed 
correlates and disorders that were of secondary 
interest.	 Respondents	 who	 met	 criteria	 for	
any disorder in Part 1, plus a subsample of 25 
percent of respondent controls who did not 
meet any criteria, were included in Part 2. Post-
assessment weighting was applied to adjust 
survey results for sociodemographic and 
geographic variables.

When comparing the results of the Saudi World 
Mental Health Survey to other high-income 
countries,	 there	are	a	 few	notable	differences.	
The lifetime prevalence for mood disorders and 
drug	 abuse	 was	 higher	 at	 6.8%	 and	 1.4%	 vs.	
5.2%	and	0.5%	for	other	high-income	countries	
(Bromet	et	al.,	2018).	The	higher	prevalence	of	
mood disorders can be attributed to bipolar 
disorder	 (Kessler	 et	 al.,	 2018).	 Alcohol	 use	
disorder was lower than for other high-income 
countries	(Glantz	et	al.,	2020).

who global health observatory

The WHO Global Health Observatory Mortality 
Database uses a combination of health service 
data, population surveys, civil registration, and 
vital statistics to produce country estimates of 
disease	prevalence	(WHO	2020a).	We	used	the	
age-specific	 crude	 death	 rates	 (5-	 and	 10-year	
groups) for suicide and applied these rates to the 
UN	Department	of	Economic	and	Social	Affairs	
(DESA)	Population	count	estimate	“weights”	for	
Saudi	 Arabia	 (UN	 DESA	 2019)	 to	 arrive	 at	 the	
count	of	age-specific	deaths	due	 to	suicide	 for	
four	 age	 groupings	 (18–34,	 35–49,	 50–64,	 and	
65+	years).

To assess the prevalence of suicide ideation and/
or	attempts,	we	multiplied	the	age-standardized	
rates	of	suicide	by	20	(Bostwick	et	al.	2016).	This	
multiplier coheres with the literature in which 
most persons with suicidal ideation and or 
those attempting suicides do not complete.

This dataset is not without its limitations. 
The lack of registration is exacerbated by the 
cultural and legal concerns that make suicide 
as a cause of death a particularly sensitive 
issue which can result in under-reporting and/
or	misclassification	of	deaths	(WHO	2014,	p.	26;	
WHO	2020a).

world Alzheimer’s report

The burden of dementia is expected to increase 
as the population ages and mortality due to 
communicable diseases decreases. Current 
dementia estimates for developing countries 
suggest that the prevalence of dementia is 
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lower	than	in	developed	countries	(Alzheimer’s	
Disease	 International	 2016).	 We	 used	 the	
World	 Alzheimer	 Group’s	 regional	Middle	 East	
and North Africa estimates. The estimates of 
prevalence	were	available	in	six	age	groups	five	
5-year	 age	 groups	 from	 age	 60	 to	 84,	 plus	 85	
and older.

Since the risk of dementia increases with age, 
we	 used	 UN	 population	 estimates	 (UN	 DESA	
2019)	 to	 calculate	 a	 standardized	 rate	 of	
dementia	 for	 individuals	 aged	 65	 and	 older.	
High-quality dementia prevalence studies 
were	available	in	the	World	Alzheimer’s	report,	
primarily in Western countries. A meta-analysis 
was conducted to estimate regional prevalence, 
and in regions where high-quality studies 
were rare, expert consensus (from the Delphi 
Consensus and Dementia Working Group) 

was also included. Few studies estimating 
dementia have been conducted in low- and 
middle-income	 countries	 (Alzheimer’s	 Disease	
International	 2016).	 For	 the	 Middle	 East	 and	
North Africa, only two empirical studies were 
considered.

global burden of disease

When estimates of prevalence using the 
above resources were not available or were 
not in line with prior workforce estimates, we 
used estimates from the GBD study. We used 
the Global Burden of Disease estimates for 
schizophrenia,	 child	 intellectual	 development	
disorders, childhood conduct and behavioral 
disorders, and childhood emotional disorders 
(IMHE	2020).
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As an update to Chisholm Lund, and Saxena 
(2007),	we	consulted	Dan	Chisholm,	an	expert	in	
health economics for the WHO, for an updated 
set of inputs for cost and impact of scaling up for 
mental health. In recent publications, treatment 
models were separated by basic, moderate, and 
intensive treatment of depression based on 
severity	of	the	condition	(Chisholm	et	al.	2016).	
After	reviewing	the	two	publications	from	2007	
and	2016,	we	noted	that	there	were	substantial	
changes to the categories of resource usage (for 

example, inpatient, outpatient, residential care, 
and day care); estimates for service use inputs 
(for example, bed-days and visits/sessions), and 
estimated service coverage. At a minimum, the 
new inputs would yield workforce estimates that 
are substantially higher than prior estimates 
(Bruckner	et	al.	2016),	which	would	not	allow	for	
a comparison of current and historical workforce 
projections. Therefore, we used the estimates, 
resource	utilization,	and	service	coverage	from	
Chisholm,	Lund,	and	Saxena	(2007).

Appendix b: Target Coverage and 
estimates for Service Coverage, 
utilization, and Staffing

TAble b1  TArgeT CoverAge for TArgeT PoPulATIonS for PrIorITy CondITIonS

condition Target Coverage Percent

Schizophreniaa 80

depressiona 33

suicideb 80

epilepsyc 80

dementiad 80

Alcohol use disordera 25

Other drug use disorderse 50

Childhood disabilitiesf 20

Source: a. chisholm, lund, and Saxena 2007; b. Who 2014; c. ding et al. 2008; d. Ferri et al. 2004; e. Bruckner et al. 2011; f. taken from 
level attainable in developed countries (Belfer 2008; Kataoka, Zhang, and Wells 2002); g. chisholm et al. 2016, using treatment coverage 
for anxiety disorders.
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Appendix C: Comorbidity Adjustments

Bipolar	disorder,	depression,	and	schizophrenia	
have a high likelihood of comorbidity with 
alcohol and other drug use disorders (Hunt 
et	al.	2016;	Hunt	et	al.	2018;	Hunt	et	al.	2020)	
and	 suicidality	 (Gomez-Duran	 et	 al.	 2016).	
Co-occurrence of these mental, neurological, 
and substance use conditions does not 
necessarily mean that each condition requires 
a separate dedicated treatment model. Some 
therapies and treatment models, administered 
within single visits with health workers, can 
effectively	address	two	co-occurring	conditions	
(Hides,	 Samet,	 and	 Lubman	 2010;	 Quello	
et	al.,	2005;	Ziedonis	et	al.	2005).	In	the	case	of	
depression comorbid with alcohol or substance 
use, cognitive behavioral therapy and some 
medications can, within the same treatment 
model, address both conditions (Hides et al., 
2010;	Quello	 et	 al.	 2005).	 The	 same	 holds	 for	
schizophrenia	 that	 co-occurs	 with	 substance	
use	disorder	(Ziedonis	et	al.	2005).

Figure C1 illustrates the conditions and the 
hypothesized	 temporal	 sequence	 of	 onset	 of	
comorbidities. This overview illustrates the 
possible co-occurrence of conditions. The 
numeric values represent the proportion of 
persons who have the comorbidity associated 
with the respective path that connects two 
conditions. To walk through an example, 41.7 
percent	of	 individuals	with	schizophrenia	have	
comorbid	 substance	 use	 (Hunt	 2018.	 This	
comorbidity	 is	 captured	 in	 figure	 C1	 via	 the	
arrow	 connecting	 schizophrenia	 and	 other	
drug	 use	 disorders.	 The	 value	 0.42	 (rounded)	
means that 41.7 percent of individuals with 
schizophrenia	have	comorbid	substance	use.

When two conditions were comorbid with 
each	 other,	 we	 prioritized	 the	 condition	 with	
the higher target coverage. In the case of 
schizophrenia	 and	 other	 drug	 use	 disorders,	
we considered only other drug use disorders 
within	 schizophrenia	 (target	 coverage	
80	 percent)	 and	 not	 schizophrenia	 within	
other drug use disorders (target coverage 
50	 percent).	 After	 adjusting	 for	 comorbidities,	
we added a screening component to account 
for	 potential	 difficulties	 in	 screening	 for	 and	
detecting comorbid conditions within the target 
population. The primary measure considered 
was the positive predictive value. The positive 
predictive value is the likelihood that a 
standardized	 screening	 instrument	 is	 able	 to	
detect a comorbid condition within the target 
population. 

To continue with the prior example, the 
detection of substance use in individuals with 
schizophrenia	 has	 a	 positive	 predictive	 value	
of	 45	percent	 (Batalla	 et	 al.	 2013).	 This	means	
that,	 if	 the	 individuals	 with	 schizophrenia	 in	
our target population were all screened for 
substance use, there is a 45 percent chance that 
those who actually have comorbid substance 
use	would	be	correctly	identified	or	successfully	
screened.	 So,	 a	 0.41	 percent	 age-standardized	
prevalence	 of	 schizophrenia	 with	 80	 percent	
target	 coverage	corresponds	 to	114,189	 target	
cases within the total population. Within this 
group, we are assuming that 41.7 percent have 
comorbid	 substance	use	 (Hunt	 2017)	 and	 that	
45	 percent	 of	 this	 group	 can	 be	 identified	 for	
treatment	 (Batalla	 et	 al.	 2013).	 This	 leaves	 us	
with	21,428	individuals	with	schizophrenia	with	
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detectable other drug use disorders, which 
means	 that	 we	 can	 remove	 21,428	 patients	
from	our	“other	drug	use”	treatment	model	and	
potentially	treat	them	within	the	schizophrenia	
treatment model.

To	 address	 comorbidity	 of	 schizophrenia,	
bipolar disorder, and depression with alcohol 
and other drug use disorders, we added another 
level of adjustment for these conditions. For 
each	 condition,	 we	 identified	 comorbid	 other	
drug	 and	 alcohol	 use	 (Hunt	 et	 al.	 2016;	 Hunt	
et	al.	2018;	Hunt	et	al.	2020).	 In	figure	C1,	 the	
three arrows leading from other drug use 
disorders to alcohol use disorder depict these 
comorbidities	 according	 to	 condition.	 Using	
the same methodology as before, we assigned 
the comorbidity to the condition with the 
larger treatment coverage, which in this case 

was other drug use disorders (target coverage 
50	 percent,	 compared	 with	 25	 percent	 for	
alcohol use disorder). This means that alcohol 
use disorder can be treated under the other 
drug	 use	 treatment	 model.	 This	 effectively	
removes the double count of individuals with 
schizophrenia	 who	 have	 alcohol	 use	 disorder	
and other drug use disorders and allows us 
to independently assess alcohol use within 
schizophrenia.

Figure C2 walks through the example using 
schizophrenia	 and	 comorbid	 other	 drug	 and	
alcohol use disorder. 

step 1:	 Review	 treatment	 models	 for	
comorbidity of other drug use within 
schizophrenia	 that	 can	 be	 treated	 as	 part	 of	
schizophrenia	treatment.

fIgure C1  overvIew of CoMorbIdITIeS: AdjuSTMenTS And dIreCTIon of AdjuSTMenT 

Sources: Schizophrenia and alcohol use disorder (hunt 2018); other drug use disorders (hunt 2018); suicidal ideation (Pelizza et al. 2020).
Bipolar disorder and alcohol use disorder (hunt 2016); other drug use disorders (hunt 2016); suicidal ideation (Borges et al. 2010).
depression and alcohol use disorder (hunt 2020); other drug use disorders (hunt 2020); suicidal ideation (Borges et al. 2010).
Positive predictive values for schizophrenia and alcohol use disorder (0.55); other drug use disorders (0.45); suicidal intention (0.79); (Batalla et al. 2013; cassidy, Schmitz, 
and Malla 2007; uebelacker et al. 2011).
Bipolar disorder and alcohol use disorder (0.35); other drug use disorders (0.35); suicidal intention (0.86): (Weiss et al. 1998; uebelacker et al. 2011).
depression and alcohol use disorder (0.35); other drug use disorders (0.35); suicidal intention (0.86): (currie et al. 2005; uebelacker et al. 2011).

Alcohol Use
Disorder

Suicidal Ideation

Other Drug Use
Disorder

Schizophrenia

Depression

Bipolar Disorder

0.24

0.24

0.33

0.18

0.44 0.42

0.10

0.50

0.08

0.08

0.21

0.25
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APPendIx c: coMorBIdIty AdJuStMentS

•	 41.7	 percent	 of	 individuals	 with	
schizophrenia	 have	 comorbid	 other	
drug use, and if screened, 45 percent of 
them	can	be	successfully	identified	for	
follow-up.

step 2: Quantify comorbidity of alcohol use 
disorder that can be treated within other 
drug	 use	 disorders.	 Remove	 from	 alcohol	 use	
disorder.

•	 10.1	 percent	 of	 individuals	 with	
schizophrenia	 with	 comorbid	 other	

drug use are likely to have an alcohol 
use disorder. 

step 3: Remove	 comorbidity	 of	 alcohol	 use	
disorder from other drug use disorders (within 
individuals	with	schizophrenia).

•	 This	 10.1	 percent	 is	 removed	 from	
the	 individuals	 with	 schizophrenia	
with comorbid alcohol use population 
and assigned to individuals with 
schizophrenia	 with	 comorbid	 other	
drug use to avoid double count.

fIgure C2   exAMPle of CoMorbIdITy AdjuSTMenT And PoSITIve PredICTIve vAlue for SChIzoPhrenIA, AlCohol uSe 
dISorder, And oTher drug uSe dISorderS

Note: c = comorbidity; PPV = positive predictive value (probability that subjects with a positive screen test truly have the disease).  = does not include other drug use 
disorders.)
Source: original figure for this publication. 

Alcohol Use
Disorder

C = 0.101

Other Drug Use
Disorder

Schizophrenia

C = 0.243 (PPV = 55%)

C = 0.417 (PPV = 45%)





31

referenCeS

1. Abolfotouh, M. A., Almutairi, A. F., Almutairi, 
Z., Salam, M., Alhashem, A., Adlan, A. A., 
&	 Modayfer,	 O.	 2019.	 “Attitudes	 toward	
Mental Illness, Mentally Ill Persons, and 
Help-Seeking among the Saudi Public and 
Sociodemographic	 Correlates.”	 Psychology 
research and behavior management 12, 45–54. 
https://doi.org/10.2147/PRBM.S191676.

2.	 Abumadini,	 M.S.	 2019.	 “Mental	 Health	
Research	 in	 the	 Kingdom	of	 Saudi	 Arabia:	
A	Review	of	 Trend	and	Visibility	over	 Four	
Decades.”	 Journal of Family and Community 
Medicine 26 (3):	 163–37.	 doi:10.4103/jfcm.
JFCM_215_18.

3. AlAteeq, D., A. AlDaoud, A. AlHadi, H. AlKhalaf, 
and	 R.	 Miley.	 2018.	 “The	 Experience	 and	
Impact of Stigma in Saudi People with a Mood 
Disorder.”	Annals of General Psychiatry 17 (51). 
https://doi.org/10.1186/s12991-018-0221-3.

4.	 Albejaidi,	 F.	 and	 Nair,	 K.S.	 2019.	 “Building	
the	 Health	 Workforce:	 Saudi	 Arabia’s	
Challenges	 in	 Achieving	 Vision	 2030.”	
The International Journal of Health 
Planning and Management	 34	 1405-16.	 
https://doi.org/10.1002/hpm.2861.

5.	 Albougami,	A.	2015.	“Role	of	Language	and	
Communication in Providing Quality Health 
Care	by	Expatriate	Nurses	in	Saudi	Arabia.”	
Journal of Health Specialties.	 3	 (3).	 166.	
10.4103/1658-600X.159898.

6.	 Al-Habeeb,	 A.	 A.	 and	 N.	 A.	 Qureshi.	 2010.	
“Mental	 and	 Social	 Health	 Atlas	 I	 in	 Saudi	
Arabia:	 2007–08.”	 Eastern Mediterranean 
Health Journal	16	(5):	570–77.

7. Al-Habeeb, A. A., B. A. Helmi, and N. A. 
Qureshi.	 2016.	 “Mental	 and	 Social	 Health	
Atlas:	An	Update,	Ministry	of	Health,	Saudi	
Arabia,	2015.”	International Neuropsychiatric 
Disease Journal	6	(3):	1–20. 

8.	 Al-Krenawi,	A.	2005.	“Mental Health Practice 
in	 Arab	 Countries.”	 Current Opinion in 
Psychiatry	 18	 (5):	 560–64.	 doi:	 10.1097/01.
yco.0000179498.46182.8b.

9. Al Dhaheri AS, Bataineh MF, Mohamad 
MN,	 Ajab	 A,	 Al	 Marzouqi	 A,	 Jarrar	 AH,	 et	
al.	 (2021)	 Impact	 of	 COVID-19	 on	 mental	
health	and	quality	of	life:	Is	there	any	effect?	 
A cross-sectional study of the MENA region. 
PLoS	 ONE	 16(3):	 e0249107.	 https://doi.
org/10.1371/journal.pone.0249107.

10.	 Alharthi,	 S.K.,	 Alyusuf,	 E.Y.,	 Alguwaihes,	
A.M.,	Alfadda,	A.,	Al-Sofiani,	M.E.	(2022).	The	
impact of prolonged lockdown and use of 
telemedicine on glycemic control in people 
with type 1 diabetes during the COVID-19 
outbreak	in	Saudi	Arabia.	Diabetes	Research	
and	Clinical	Practice,	173(108682).	

11.	 Alissa,	N.A.	 “Social	 Barriers	 as	 a	Challenge	
in Seeking Mental Health among Saudi 
Arabians.”	 Journal of Education and Health 
Promotion,	2021,	10:143.

12.	 Alkhamees,	 A.A.,	 Alrashed,	 S.A.,	 Alzunaydi,	
A.A., Almohimeed, A.S. & Aljohani, M.S. 
(2020).	The	psychological	impact	of	COVID-19	
pandemic on the general population of 
Saudi Arabia, Comprehensive Psychiatry, 
102,	 152192,ISSN	 0010-440X,	 https://doi.
org/10.1016/j.comppsych.2020.152192.



32

Workforce estimate to treat mental DisorDers in the Kingdom of Saudi arabia

13. Alosaimi, F. D., Y. Alshehri, I. Alfraih, A. 
Alghamdi,	 S.	 Aldahash,	 H.	 Alkhuzayem,	
and	 H.	 Albeeeshi.	 2014.	 “The Prevalence 
of Psychiatric Disorders among Visitors 
to	 Faith	Healers	 in	 Saudi	 Arabia.”	Pakistan 
Journal of Medical Sciences 30	 (5):	1077–82.	
doi:10.12669/pjms.305.5434.

14. Alosaimi, F. D., D. A. AlAteeq, S. I. Bin 
Hussain,	R.	S.	Alhenaki,	A.	A.	Bin	Salamah,	
and	 N.	 A.	 AlModihesh.	 2019.	 “Public 
Awareness, Beliefs, and Attitudes toward 
Bipolar	 Disorder	 in	 Saudi	 Arabia.”	
Neuropsychiatric Disease and Treatment 15: 
2809–18.	doi:10.2147/NDT.S209037.

15.	 Al	Rajeh,	S., A. Awada, O. Bademosi, and A. 
Ogunniyi. 2001. “The Prevalence of Epilepsy 
and	 Other	 Seizure	 Disorders	 in	 an	 Arab	
Population: A Community-Based Study.” 
Seizure 10: 410–14.

16.	 Al-Subaie,	 A.	 S.,	 A.	 H.	 Al-Habeeb,	 and	
Y.	 A.	 Altwaijri.	 2020.	 “Overview	 of	 the	
Saudi	 National	 Mental	 Health	 Survey.”	
International Journal of Methods in Psychiatric 
Research 29 (3). https://doi.org/10.1002/
mpr.1835.

17. Alsufyani, M.A., Alforihidi, M.A., Almalki, 
K.E., Aljuaid, S.M., Alamri, A.A. & Alghamdi, 
M.S.	 2020.	 “Linking	 the	 Saudi	 Arabian	
2030	vision	with	nursing	transformation	in	
Saudi	Arabia:	Roadmap	for	nursing	policies	
and	 strategies.”	 International Journal of 
Africa Nursing Sciences 13. https://doi.
org/10.1016/j.ijans.2020.100256.

18.	 Altwaijri,	Y.	A.,	A.	Al-Habeeb,	A.	S.	Al-Subaie,	
L. Bilal, M. Al-Desouki, M. K. Shahab, S. 
Hyder,	N.	A.	Sampson,	A.	 J.	King,	and	R.	C.	
Kessler.	 2020.	 “Twelve-Month	 Prevalence	
and Severity of Mental Disorders in the 
Saudi	 National	 Mental	 Health	 Survey.”	
International Journal of Methods in 
Psychiatric Research 29 (3):	 e1831.	 https://
doi.org/10.1002/mpr.1831.

19.	 Alzahrani,	A.,	Alghamdi,	A.,	Alqarni,	T.	et al. 
Prevalence and predictors of depression, 
anxiety, and stress symptoms among 
patients with type II diabetes attending 
primary healthcare centers in the western 

region of Saudi Arabia: a cross-sectional 
study. Int J Ment Health Syst 13, 48	 (2019).	
https://doi.org/10.1186/s13033-019-
0307-6Alzheimer’s	 Disease	 International.	
2016.	 “The	Global	 Impact	of	Dementia:	An	
Analysis of Prevalence, Incidence, Cost and 
Trends.”	 https://www.alzint.org/resource/
world-alzheimer-report-2015/. 

20.	 Arslantas,	 D.,	 Ozbabalik,	 D.,	 Metintas,	
S.,	 Ozkan,	 S.,	 Kalyoncu,	 C.,	 Ozdemir,	
G.	 &	 Arslantas,	 A.	 2009.	 “Prevalence	 of	
Dementia	 and	 Associated	 Risk	 Factors	 in	
Middle	Anatolia,	Turkey.”	 Journal of Clinical 
Neuroscience	16(11):1455-9.

21.	 Batalla,	 A.,	 C.	 Garcia-Rizo,	 P.	 Castellvi,	 E.	
Fernandez-Ega,	 M.	 Yucel,	 E.	 Parellada,	
B.	 Kirkpatrick,	 R.	 Martin-Santos,	 and	 M.	
Bernardo.	 2013.	 “Screening	 for	 Substance	
Use	 Disorders	 in	 First-Episode	 Psychosis:	
Implications	for	Readmission.”	Schizophrenia 
Research	 146	 (0):	 1251–31.	 doi:	 10.1016/j.
schres.2013.02.031.

22.	 Becker,	 S.	 M.	 2004.	 “Detection	 of	
Somatization	 and	 Depression	 in	 Primary	
Care	 in	Saudi	Arabia.”	Social Psychiatry and 
Psychiatric Epidemiology 39: 962–66.	https://
doi.org/10.1007/s00127-004-0835-4.

23.	 Belfer,	 M.	 L.	 2008.	 “Child	 and	
Adolescent Mental Disorders: 
The Magnitude of the Problem 
across	the	Globe.”	Journal of Child Psychology 
and Psychiatry 49	(3):	226–36.

24.	 Borges,	G.,	Nock,	M.K.,	Haro	Abad	J.M.,	et	al.	
2010.	Twelve-month	prevalence	of	and	risk	
factors for suicide attempts in the World 
Health	 Organization	 World	 Mental	 Health	
Surveys. Journal of Clinical Psychiatry 71(12) 
1617-1628.	doi:10.4088/JCP.08m04967blu.

25.	 Bostwick,	J.	M.,	C.	Pabbati,	J.	R.	Geske,	and	A.	
J.	McKean.	2016.	“Suicide	Attempt	as	a	Risk	
Factor for Completed Suicide: Even More 
Lethal	Than	We	Knew.”	American Journal of 
Psychiatry	 173	 (1):	 1094–100.	 https://doi.
org/10.1176/appi.ajp.2016.15070854.

26.	 Bromet,	 E.,	 Andrade,	 L.,	 Bruffaerts,	 R.,	
&	 Williams,	 D.	 (2018).	 Major	 Depressive	
Disorder.	 In	K.	Scott,	P.	De	 Jonge,	D.	Stein,	



33

reFerenceS

&	R.	Kessler	(Eds.),	Mental Disorders Around 
the World: Facts and Figures from the WHO 
World Mental Health Surveys	 (pp.	 41-56).	
Cambridge:	 Cambridge	 University	 Press.	
doi:10.1017/9781316336168.004.

27.	 Bruckner,	 T.	 A.,	 R.	M.	 Scheffler,	G.	 Shen,	 J.	
Yoon,	 D.	 Chisholm,	 J.	Morris,	 B.	 D.	 Fulton,	
M.	 R.	 Dal	 Poz,	 and	 S.	 Saxena.	 2011.	 “The	
Mental Health Workforce Gap in Low- and 
Middle-Income Countries: A Needs-Based 
Approach.”	 Bulletin of the World Health 
Organization	 89:	 184–94.	 doi:	 10.2471/
BLT.10.082784.

28.	 Cassidy,	C.	M.,	N.	Schmitz,	and	A.	Malla.	2007.	
“Validation	 of	 the	 Alcohol	 Use	 Disorders	
Identification	 Tests	 and	 the	 Drug	 Abuse	
Screening	 Test	 in	 First	 Episode	Psychosis.”	
Canadian Journal of Psychiatry	53	(1):	26–33.

29.	 Chisholm,	D.,	C.	Lund,	and	S.	Saxena.	2007.	
“Cost	 of	 Scaling	 Up	 Mental	 Healthcare	
in	 Low-	 and	 Middle-Income	 Countries.”	
British Journal of Psychiatry	191	(6):	528–35.	
https://doi.org/10.1192/bjp.bp.107.038463.

30.	 Chisholm,	 D.,	 K.	 Sweeny,	 P.	 Sheehan,	 B.	
Rasmussen,	F.	Smit,	and	P.	Cuijpers.	2016.	
“Scaling-Up	 Treatment	 of	 Depression	 and	
Anxiety:	 A	 Global	 Return	 on	 Investment	
Analysis.”	 Lancet Psychiatry 3 (5): 
415-424. https://doi.org/10.1016/S2215-
0366(16)30024-4.

31.	 Colton,	C.	W.	and	R.	W.	Manderscheid.	2006.	
“Congruencies	in	Increased	Mortality	Rates,	
Years of Potential Life Lost, and Causes of 
Death Among Public Mental Health Clients 
in	Eight	States.”	Preventing Chronic Diseases 
3 (2): A42.

32. Crump, C., K. Sundquist, and M. A. Winkleby. 
2013.	 “Comorbidities	 and	 Mortality	 in	
Bipolar Disorder: A Swedish National 
Cohort	Study.”	 JAMA Psychiatry	70	 (9):	931–
39.	doi:10.1001/jamapsychiatry.2013.1394.	

33.	 Currie,	 S.R.,	 Patten,	 S.B.,	 Williams,	 J.V.,	
Wang,	 J.L.,	 Beck,	 C.A.,	 El-Guebaly,	 N.	 &	
Maxell,	 C.	 2005.	 “Comorbidity	 of	 Major	
Depression	with	Substance	Use	Disorders.”	
Canadian Journal of Psychiatry	50(10)	660-6.	
doi:10.1177/070674370505001013.

34.	 Ding,	D.,	Z.	Hong,	G.	Chen,	X.	Dai,	J.	Wu,	W.	
Wang,	H.	M.	De	Boer,	J.	W.	Sander,	L.	Prilipko,	
and	 D.	 Chisholm.	 2008.	 “Primary	 Care	
Treatment of Epilepsy with Phenobarbital 
in	Rural	China:	Cost-Outcome	Analysis	from	
the WHO/ILAE/IBE Global Campaign Against 
Epilepsy	 Demonstration	 Project.”	 Epilepsia 
49 (3): 535–39.

35. Eapen, V., A. Mabrouk, T. Zoubeidi, and 
F.	 Yunis.	 2007.	 “Prevalence	 of	 Pervasive	
Developmental Disorders in Preschool 
Children	 in	 the	 UAE.”	 Journal of Tropical 
Pediatrics	 53	 (3):	 202–05.	 doi:	 10.1093/
tropej/fml091.

36.	 El-Gilany,	A.H.,	M.	Amr,	and	R.	 Iqbal.	2010.	
“Students’	 Attitudes	 toward	 Psychiatry	 at	
Al-Hassa	 Medical	 College,	 Saudi	 Arabia.”	
Academic Psychiatry 34 (1): 71–74.

37.	 El	 Tallawy,	 H.N.,	 Farghly,	 W.M.,	 Badry,	 R.,	
Rageh,	T.A.,	Shehata,	G.A.,	Hakeem,	M.N.A.,	
El Hamed, M.A., Sayd, M.A.M., Hamed, Y. & 
Kandil,	M.R.	2014.	“Prevalence	of	Dementia	
in	 Al-Quseir	 City,	 Red	 Sea	 Governorate,	
Egypt.”	Clinical Interventions in Aging 9: 9-14. 

38.	 El	 Tallawy,	 H.N.,	 Farghly,	 W.M.A.,	 Shehata,	
G.A.,	Rageh,	T.A.,	Hakeem,	N.A.,	Abo-Elfetoh	
N.,	Hegazy,	A.M.,	Rayan,	I.	&	El-Moselhy,	E.A.	
2012.	“Prevalence	of	Dementia	in	Al	Kharga	
District,	 New	 Valley	 Governorate,	 Egypt.”	
Neuroepidemiology	38(3):130-7.	

39.	 El-Tantawy,	A.M.,	Raya,	Y.M,.	Al-Yahya,	A.H.	
&	 Kamal	 Zaki	 ASM.	 2010.	 “Social	 Phobia	
among Patients Attending the Outpatient 
Clinics of Buraydah Mental Health Hospital, 
Al-Gassim,	 KSA.”	 Current Psychiatry 17(2). 
35-42.

40.	 Engel,	C.E.,	Oxman,	T.,	Yamamoto,	C.,	Gould,	
D., Sheila Barry, S., Stewart, P., Kroenke, 
K.,	 Williams,	 J.W.,	 Dietrich,	 A.J.	 (2008).	
RESPECT-Mil:	Feasibility	of	a	Systems-Level	
Collaborative Care Approach to Depression 
and Post-Traumatic Stress Disorder in 
Military Primary Care, Military Medicine, 
173(10),	 935–940,	 https://doi.org/10.7205/
MILMED.173.10.935.

41.	 Fagiolini,	 A.,	 D.	 J.	 Kupfer,	 P.	 R.	 Houck,	 D.	
M.	Novick,	and	E.	 Frank.	2003.	 “Obesity	as	



34

Workforce estimate to treat mental DisorDers in the Kingdom of Saudi arabia

a Correlate of Outcome in Patients with 
Bipolar	 I	 Disorder.”	 American Journal of 
Psychiatry 160	(1):	112–17.	

42.	 Fagiolini,	 A.	 and	 A.	 Goracci.	 2009.	 “The	
Effects	 of	 Undertreated	 Chronic	 Medical	
Illnesses in Patients with Severe Mental 
Disorders.”	 Journal of Clinica Psychiatry	 70	
(suppl 3): 22–29. 

43.	 Farabi,	H.,	Rezapour,	A.,	Jahangiri,	R.,	Jafari,	A.,	
Kemmak,	A.R.	&	Nikjoo,	S.	(2019).	Economic	
evaluation	of	the	utilization	of	telemedicine	
for patients with cardiovascular disease: a 
systematic review. Heart Failure Reviews. 
DOI:	10.1007/s10741-019-09864-4.

44.	 Farrag,	A.,	Farwiz,	H.M.,	Khedr,	E.H.,	Mahfouz,	
R.M.,	 Omran,	 S.M.	 1998.	 “Prevalence	 of	
Alzheimer’s	Disease	and	Other	Dementing	
Disorders:	 Assiut-Upper	 Egypt	 Study.”	
Dementia and Geriatric Cognitive Disorders 
9(6):323-8.

45.	 Felemban,	E.,	O’Connor,	M.	&	McKenna,	 L.	
2014.	 “Cultural	 View	 of	 Nursing	 in	 Saudi	
Arabia.”	 Middle East Journal of Nursing	 8:	
8-14.	10.5742/MEJN.2014.92587.	

46.	 Ferri,	 C.,	 D.	 Chisholm,	 M.	 Van	 Ommeren,	
and	M.	 Prince.	 2004.	 “Resource	 Utilisation	
for Neuropsychiatric Disorders in 
Developing Countries: A Multinational 
Delphi	 Consensus	 Study.”	 Social Psychiatry 
and Psychiatric Epidemiology	39:	218–227.

47.	 Frayne,	S.	M.,	J.	H.	Halanych,	D.	R.	Miller,	F.	
Wang,	H.	Lin,	L.	Pogach,	E.	J.	Sharkansky,	T.	
M.	Keane,	K.	M.	Skinner,	C.	S.	Rosen,	and	D.	
R.	Berlowitz.	2005.	 “Disparities	 in	Diabetes	
Care:	 Impact	of	Mental	 Illness”.	Archives of 
Internal Medicine 165	(22):	2631–38.

48.	 Gailey,	S.,	T.	A.	Bruckner,	T.	K.,	Lin,	J.	X.	Liu,	
M. Alluhidan, T. Alghaith, H. Alghodaier, 
N.	 Tashkandi,	 C.	 H.	 Herbst,	M.	M.	 Hamza,	
and	 N.	 Alazemi.	 2021.	 “A	 Needs-Based	
Methodology to Project Physicians and 
Nurses	to	2030:	The	Case	of	the	Kingdom	of	
Saudi	 Arabia.”	Human Resources for Health 
19 (1): 1–13.

49.	 GBD	 2019	 Diseases	 and	 Injuries	
Collaborators.	 2020.	 “Global	 Burden	 of	
369	Diseases	and	Injuries	in	204	Countries	

and	 Territories,	 1990–2019:	 A	 Systematic	
Analysis for the Global Burden of Disease 
Study	2019.”	Lancet	396	(10258):	1204–22.

50.	 Glantz,	 M.D.,	 Bharat,	 C.,	 Degenhardt,	 L.,	
Sampson, N.A., Scott, K.M., Lim, C.W.C., 
Al-Hamzawi,	 A.,	 Alonso,	 J.,	 Andrade,	 L.H.,	
Cardoso, G., De Girolamo, G., Gureje, O., 
He, Y., Hinkov, H., Karam, E.G., Karam, G., 
Kovess-Masfety, V., Lasebikan, V., Lee, S., 
Levinson,	 D.,	 McGrath,	 J.,	 Medina-Mora,	
M.E., Mihaescu-Pintia, C., Mneimneh, Z., 
Moskalewicz,	J.,	Navarro-Mateu,	F.,	Posada-
Villa,	J.,	Rapsey,	C.,	Stagnaro,	J.C.,	Tachimori,	
H., Have, M.T., Tintle, N., Torres, Y., Williams, 
D.R.,	Ziv,	Y.	&	Kessler,	R.C.	The	epidemiology	
of alcohol use disorders cross-nationally: 
Findings from the World Mental Health 
Surveys, Addictive Behaviors,	 Volume	 102,	
2020,	106128,	 ISSN	0306-4603,	https://doi.
org/10.1016/j.addbeh.2019.106128.

51.	 Gómez-Durán,	 E.L.,	 Forti-Buratti,	 M.A.,	
Gutiérrez-López,	 B.,	 Belmonte-Ibáñez,	
A.,	 Martin-Fumadó,	 C.	 2016.	 “Psychiatric	
Disorders in Cases of Completed Suicide 
in	 a	 Hospital	 Area	 in	 Spain	 between	 2007	
and	 2010.”	 Revista de Psiquiatría y Salud 
Mental (English Edition)	9(1):31-8.	https://doi.
org/10.1016/j.rpsmen.2016.01.004.

52.	 Gurvit,	 H.,	 Emre,	 M.,	 Tinaz,	 S.,	 Bilgic,	 B.,	
Hanagasi,	H.,	Sahin,	H.,	Gurol,	E.,	Kvaloy,	J.T.	
&	 Harmanci,	 H.	 2008.	 “The	 Prevalence	 of	
Dementia	in	an	Urban	Turkish	population.”	
American Journal of Alzheimer’s Disease & 
Other Dementias 23(1):67-76.

53.	 Hides,	 L.,	 Samet,	 S.,	&	Lubman,	D.	 I.	 2010.	
“Cognitive	 Behaviour	 Therapy	 (CBT)	 for	
the Treatment of Co-Occurring Depression 
and	 Substance	Use:	 Current	 Evidence	 and	
Directions	 for	 Future	 Research.”	 Drug and 
Alcohol Review, 29(5):508–17.	 https://doi.
org/10.1111/j.1465-3362.2010.00207.x

54.	 Hunt,	G.	E.,	M.	M.	Large,	M.	Cleary,	H.	M.	X.	
Lai,	and	J.	B.	Saunders.	2018.	“Prevalence	of	
Comorbid	Substance	Use	 in	Schizophrenia	
Spectrum Disorders in Community and 
Clinical	 Settings,	 1990–2017:	 Systematic	
Review	 and	 Meta-Analysis.“	 Drug and 
Alcohol Dependence	191:	234–58.	https://doi.
org/10.1016/j.drugalcdep.2018.07.011.



35

55.	 Hunt,	G.	E.,	G.	S.	Malhi,	M.	Cleary,	H.	M.	X.	
Lai,	 and	 T.	 Sitharthan.	 2016.	 “Comorbidity	
of	Bipolar	and	Substance	Use	Disorders	 in	
National Surveys of General Populations, 
1990–2015:	 Systematic	 Review	 and	 Meta-
Analysis.”	 Journal of Affective Disorders 
206:	 321–30.	 https://doi.org/10.1016/j.
jad.2016.06.051.

56.	 Hunt,	 G.	 E.,	 G.	 S.	 Malhi,	 H.	 M.	 X.	 Lai,	 and	
M.	 Cleary.	 2020.	 “Prevalence	 of	 Comorbid	
Substance	 Use	 in	 Major	 Depressive	
Disorder in Community and Clinical Settings, 
1990–2019:	 Systematic	 Review	 and	 Meta-
Analysis.”	 Journal of Affective Disorders	266:	
288–304.	doi:	10.1016/j.jad.2020.01.141.

57. Institute for Health Metrics and Evaluation 
(IHME). Global Burden of Disease 
Database.	 Seattle,	 WA:	 IHME,	 University	 
of	 Washington,	 2021.	 Available	 from	 
http://ghdx.healthdata.org/gbd-results-tool 
(Accessed	July	8,	2021).

58.	 Jaalouk,	D.,	A.	Okasha,	M.	M.	Salamoun,	and	
E.	G.	Karam.	2012.	“Mental	Health	Research	
in	 the	 Arab	 World.”	 Social Psychiatry and 
Psychiatric Epidemiology 47 (11): 1727–31. 
doi:	10.1007/s00127-012-0487-8.

59.	 Kataoka,	S.,	L.	Zhang,	and	K.	B.	Wells.	2002.	
“Unmet	 Need	 for	 Mental	 Health	 Care	
Among	U.S.	Children:	Variation	by	Ethnicity	
and	 Insurance	 Status.”	American Journal of 
Psychiatry	159	(9):	1548–55.	doi:	https://doi.
org/10.1176/appi.ajp.159.9.1548.

60.	 Kemp.	D.	E.	2014.	“Managing	the	Side	Effects	
Associated	with	Commonly	Used	Treatments	
for Bipolar Depression.” Journal of Affective 
Disorders	169	(Suppl	1):	S34–44.	doi:	10.1016/
S0165-0327(14)70007-2.	PMID:	25533913.

61.	 Keskinoglu,	P.,	Yaka,	E.,	Ucku	R,	Yener,	G.	&	
Kurt,	P.	2013.	“Prevalence	and	Risk	Factors	
of Dementia among Community Dwelling 
Elderly	 People	 in	 Izmir,	 Turkey.”	 Turkish 
Journal of Geriatrics	16(2):135-41.	

62.	 Kessler,	 R.	 C.,	 Akiskal,	 H.	 S.,	 Ames,	 M.,	
Birnbaum,	H.,	Greenberg,	P.,	A,	R.	M.,	 ...	&	
Wang,	 P.	 S.	 (2006).	 Prevalence	 and	 effects	
of mood disorders on work performance 
in a nationally representative sample of 

US	workers.	American journal of psychiatry, 
163(9),	1561-1568.

63.	 Kessler,	R.	C.,	Karam,	E.	G.,	Lee,	S.,	Bunting,	
B.,	 &	 Nierenberg,	 A.	 A.	 (2018).	 Bipolar	
spectrum disorder. In K. M. Scott, P. de 
Jonge,	D.	J.	Stein,	&	R.	C.	Kessler	(Eds.),	Mental 
disorders around the world: Facts and figures 
from the WHO World Mental Health Surveys 
(pp.	 57–78).	 Cambridge	 University	 Press.	 
https://doi.org/10.1017/9781316336168.005.

64.	 Kilbourne,	 A.	 M.,	 J.	 F.	 McCarthy,	 and	 E.	 P.	
Post.	2006.	“Access	to	and	Satisfaction	with	
Care Comparing Patients with and without 
Serious	Mental	Illness.”	International Journal 
of Psychiatry in Medicine	36	(4):	383–99.	

65.	 Koenig,	 H.G.,	 Al	 Zaben,	 F.,	 Sehlo,	 M.G.,	
Khalifa,	D.A.,	Al	Ahwal,	M.S..	2013.	“Current	
State	 of	 Psychiatry	 in	 Saudi	 Arabia.”	
International Journal of Psychiatry in Medicine 
46(3):	223-42.	

66.	 Lawrence,	 D.,	 K.	 J.	 Hancock,	 and	 S.	
Kisely.	 2013.	 “The	 Gap	 in	 Life	 Expectancy	
from Preventable Physical Illness in 
Psychiatric Patients in Western Australia: 
Retrospective	Analysis	of	Population	Based	
Registers.”	British Medical Journal	346:	f2539.	
https://doi.org/10.1136/bmj.f2539.

67.	 Mahmoud,	 M.	 A.	 2018.	 “Knowledge	 and	
Awareness	 Regarding	 Mental	 Health	
and Barriers to Seeking Psychiatric 
Consultation	 in	 Saudi	 Arabia.”	 Asian 
Journal of Pharmaceutical Research and 
Health Care 10 (4):	 109–16.	DOI:	 10.18311/
ajprhc/2018/23359.

68.	 Mohammadi,	M.	 R.,	 N.	 Ahmadi,	 K.	 Kamali,	
A.	 Khaleghi,	 and	 A.	 Ahmadi.	 2017.	
“Epidemiology	 of	 Psychiatric	 Disorders	 in	
Iranian	 Children	 and	 Adolescents	 (IRCAP)	
and	Its	Relationship	with	Social	Capital,	Life	
Style	 and	 Parents’	 Personality	 Disorders:	
Study	Protocol.”	Iranian Journal of Psychiatry 
12	(1):	66–72.

69.	 Newcomer,	 J.	 W.	 2007.	 “Metabolic	
Considerations	 in	 the	Use	of	Antipsychotic	
Medications:	 A	 Review	 of	 Recent	
Evidence.”	 Journal of Clinical Psychiatry	 68	
(suppl	1):	20–27.	



36

Workforce estimate to treat mental DisorDers in the Kingdom of Saudi arabia

70.	 Okasha,	A.,	E.	Karam,	and	T.	Okasha.	2012.	
“Mental	Health	Services	in	the	Arab	World.”	
World Psychiatry	11	(1):	52–54.	doi:	10.1016/j.
wpsyc.2012.01.008.

71.	 Omboni,	S.,	Padwal,	R.	S.,	Alessa,	T.,	Benczúr,	
B., Green, B. B., Hubbard, I., Kario, K., Khan, 
N. A., Konradi, A., Logan, A. G., Lu, Y., Mars, 
M.,	McManus,	 R.	 J.,	 Melville,	 S.,	 Neumann,	
C.	 L.,	 Parati,	 G.,	 Renna,	 N.	 F.,	 Ryvlin,	 P.,	
Saner,	H.,	Schutte,	A.	E.,	…	Wang,	 J.	 (2022).	
The worldwide impact of telemedicine 
during COVID-19: current evidence and 
recommendations for the future. Connected 
health, 1, 7–35. https://doi.org/10.20517/
ch.2021.03.

72. Quello, S. B., Brady, K. T. & Sonne, S. C. 
2005.	 “Mood	 Disorders	 and	 Substance	 
Use	 Disorder:	 A	 Complex	 Comorbidity.”	
Science & Practice Perspectives 3(1)  :	 13–21.	
https://doi.org/10.1151/spp053113.

73.	 Pelizza,	 L.,	 Pellegrini,	 C.,	 Quattrone,	 E.,	
Azzali,	 S.,	 Landi,	 G.,	 Pellegrini,	 P.	 &	 Leuci,	
E.	 2020.	 «  Suicidal	 Ideation	 in	 Patients	
Experiencing a First-episode Psychosis: 
Findings From the 2-Year Follow-up of the 
“Parma	 Early	 Psychosis”	 Program.”	 Suicide 
and Life-Threatening Behavior 50(4):	838-855.

74.	 Rhouma	A	H,	Husain	N,	Gire	N,	&	Chaudry	
I B. Mental health services in Libya. BJPsych 
Int.	2016;	13(3).	70-71.	

75.	 Scheffler,	 R.,	 G.	 Cometto,	 K.	 Tulenko,	 T.	
Bruckner,	 J.	 Liu,	 E.	 L.	 Keuffel,	 A.	 Preker,	
B.	 Stilwell,	 J.	 Brasileiro,	 and	 J.	 Campbell.	
2016.	 “Health	 Workforce	 Requirements	
for	 Universal	 Health	 Coverage	 and	
the Sustainable Development Goals—
Background Paper N. 1 to the WHO Global 
Strategy	 on	 Human	 Resources	 for	 Health:	
Workforce	 2030.”	 Human	 Resources	 for	
Health Observer Series 17.

76.	 Scott,	 D.	 and	 B.	 Happell.	 2011.	 “The	 High	
Prevalence of Poor Physical Health and 
Unhealthy	Lifestyle	Behaviors	in	Individuals	
with	 Severe	 Mental	 Illness.”	 Issues in 
Mental Health Nursing	 32:	 589–97.	 doi:	
10.3109/01612840.2011.569846.

77. Steel, Z., C. Marnane, C. Iranpour, T. Chey, 
J.	W.	 Jackson,	V.	Patel,	and	D.	Silove.	2014.	

“The	Global	Prevalence	of	Common	Mental	
Disorders:	A	 Systematic	Review	and	Meta-
Analysis	 1980–2013.”	 International Journal 
of Epidemiology	 476–93.	 doi:	 10.1093/ije/
dyu038.

78.	 Uebelacker,	 L.	 A.,	 N.	 M.	 German,	 B.	 A.	
Gaudiano,	 and	 I.	 W.	 Miller.	 2011.	 “Patient	
Health Questionnaire Depression Scale 
as a Suicide Screening Instrument in 
Depressed Primary Care Patients: A Cross-
Sectional	 Study.”	 Primary Care Companion 
for CNS Disorders	 13	 (1).	 Doi:	 10.4088/
PCC.10m01027.

79.	 United	 Nations,	 Department	 of	 Economic	
and	 Social	 Affairs,	 Population	 Division	
(2019).	 World	 Population	 Prospects	 2019:	
Data	Booket.	ST/ESA/SER.	A/424.

80.	 Vardell,	E.	2020.	“Global	Health	Observatory	
Data	 Repository.”	 Medical Reference 
Services Quarterly	 39	 (1):	 67–74.	 doi:	
10.1080/02763869.2019.1693231.

81.	 Weiss,	 R.	 D.,	 Greenfield,	 S.	 F.,	 Najavits,	
L.	 M.,	 Soto,	 J.	 A.,	 Wyner,	 D.,	 Tohen,	 M.,	 &	
Griffin,	M.	L.	1998.	“Medication	Compliance	
among Patients with Bipolar Disorder and 
Substance	Use	Disorder.”	Journal of Clinical 
Psychiatry 59(4): 172-4. 

82.	 WHO	 (World	 Health	 Organization).	 2003.	
“Mental	Health	Policy	and	Service	Guidance	
Package Planning and Budgeting to Deliver 
Services	 for	 Mental	 Health.”	 https://www.
who.int/mental_health/resources/en/
Planning_budgeting.pdf?ua=1. 

83.	 WHO	 (World	 Health	 Organization).	
2008.	 “mhGAP	 Mental	 Health	 Gap	
Action	 Programme:	 Scaling	 Up	 Care	 for	
Mental, Neurological, and Substance 
Use	 Disorders.”	 Geneva:	 WHO	 Press.	
https://apps.who. int/ ir is/bitstream/
handle/10665/43809/9789241596206_eng.
pdf. 

84.	 WHO	 (World	 Health	 Organization).	 2014.	
“Preventing	 Suicide:	 A	 Global	 Imperative.”	
Geneva. WHO Press. https://www.who.int/
publications/i/item/9789241564779.

85.	 WHO	 (World	 Health	 Organization).	 2019.	
“The	 WHO	 Special	 Initiative	 for	 Mental	



37

reFerenceS

Health	 (2019-2023):	 Universal	 Health	
Coverage	 for	 Mental	 Health.”	 Geneva:	
WHO Press. https://apps.who.int/iris/
handle/10665/310981. 

86.	 WHO	 (World	 Health	 Organization).	 2020.	
“WHO	 Methods	 and	 Data	 Sources	 for	
Country-Level	 Causes	 of	 Death	 2000–
2019.”	 Global	 Health	 Estimates	 Technical	
Paper. https://cdn.who.int/media/docs/
default-source/gho-documents/global-
health-estimates/ghe2019_cod_methods.
pdf?sfvrsn=37bcfacc_5. 

87.	 WHO	 (World	 Health	 Organization).	
2021b.	 Suicide Worldwide in 2019: Global 
Health Estimates. https://www.who.int/
publications/i/item/9789240026643. 

88.	 WHO	 EMRO	 (World	 Health	 Organization	
Regional	 Office	 for	 the	 Eastern	
Mediterranean).	2017.	“Mental	Health	Atlas	
2017	 Country	 Profile”	 EMRO	 Technical	
Publications	Series.”	http://www.emro.who.
int/mnh/publications/mental-health-atlas.
html. 

89.	 Ziedonis,	 D.	 M.,	 D.	 Smelson,	 R.	 N.	
Rosenthal,	 S.	 L.	 Batki,	 A.	 I.	 Green,	 R.	 J.	
Henry,	 I.	 Montoya,	 J.	 Parks,	 and	 R.	 D.	 
Weiss.	 2005.	 “Improving	 the	 Care	 of	
Individuals	 with	 Schizophrenia	 and	
Substance	 Use	 Disorders:	 Consensus	
Recommendations.”	 Journal of 
Psychiatric Practice 11 (5): 315-339. doi: 
10.1097/00131746-200509000-00005.







The Saudi Health Council
6293 Olya Rd
Riyadh 3161-13315
Kingdom of Saudi Arabia
www.shc.gov.sa




