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Abstract
Background The number of people aged greater than 65 years per 100 people aged 20–64 years is expected to 
almost double in The Kingdom of Saudi Arabia (KSA) between 2020 and 2030. We therefore aimed to quantify the 
growing non-communicable disease (NCD) burden in KSA between 2020 and 2030, and the impact this will have on 
the national health budget.

Methods Ten priority NCDs were selected: ischemic heart disease, stroke, type 2 diabetes, chronic obstructive 
pulmonary disease, chronic kidney disease, dementia, depression, osteoarthritis, colorectal cancer, and breast cancer. 
Age- and sex-specific prevalence was projected for each priority NCD between 2020 and 2030. Treatment coverage 
rates were applied to the projected prevalence estimates to calculate the number of patients incurring treatment 
costs for each condition. For each priority NCD, the average cost-of-illness was estimated based on published 
literature. The impact of changes to our base-case model in terms of assumed disease prevalence, treatment 
coverage, and costs of care, coming into effect from 2023 onwards, were explored.

Results The prevalence estimates for colorectal cancer and stroke were estimated to almost double between 2020 
and 2030 (97% and 88% increase, respectively). The only priority NCD prevalence projected to increase by less than 
60% between 2020 and 2030 was for depression (22% increase). It is estimated that the total cost of managing priority 
NCDs in KSA will increase from USD 19.8 billion in 2020 to USD 32.4 billion in 2030 (an increase of USD 12.6 billion or 
63%). The largest USD value increases were projected for osteoarthritis (USD 4.3 billion), diabetes (USD 2.4 billion), 
and dementia (USD 1.9 billion). In scenario analyses, our 2030 projection for the total cost of managing priority NCDs 
varied between USD 29.2 billion - USD 35.7 billion.

Conclusions Managing the growing NCD burden in KSA’s aging population will require substantial healthcare 
spending increases over the coming years.
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Background
Life expectancy at birth in The Kingdom of Saudi Ara-
bia (KSA) increased from 70.5 years in 2000 to 74.3 years 
in 2019 [1]. The number of people aged greater than 65 
years per 100 people aged 20–64 years is expected to 
almost double in KSA between 2020 and 2030 (from 5.3 
to 9.5 per 100) [2]. The impact of the world’s aging popu-
lation on healthcare systems is a matter of international 
concern and a top priority for KSA. KSA’s economy is 
also dependent on a few key sectors (e.g., crude oil pro-
duction, petroleum refining) and a large migrant labor 
workforce, making it vulnerable to shifts within domestic 
and global economies. It is critical for KSA to consider 
how population aging will impact the economic demands 
of its healthcare system in the future.

A key issue is the management of KSA’s growing bur-
den of age-associated non-communicable disease (NCD). 
In 2019, NCDs accounted for 67.4% of all disability-
adjusted life-years lost in KSA [3]. Ischemic heart disease 
(IHD), stroke, type 2 diabetes, chronic obstructive pul-
monary disease (COPD), chronic kidney disease (CKD), 
dementia, depression, osteoarthritis, colorectal cancer, 
and breast cancer accounted for 42.9% of this disability-
adjusted life-year burden. In 2011, spending on a similar 
selection of key NCDs was estimated to account for USD 
18.3  billion, or 72.8% of the KSAs total health expendi-
ture [4, 5]. This was equivalent to 2.7% of KSAs gross 
domestic product in the same year.

These NCDs are also likely to be amenable to pub-
lic health intervention in KSA. The population in KSA 
exhibits a high prevalence of NCD risk factors including 
obesity, tobacco use, physical inactivity, and poor diet. 
For example, a recent World Bank report on NCDs in 
KSA indicates between 54.1 and 70.2% of adult females 
and between 57.5 and 68.3% of adult men are overweight 
[6]. In 2021, it is estimated that 26.5% of adult men 
in KSA were using tobacco daily [7]. In the 2013 Saudi 
Health Interview Survey of 10,735 individuals aged ≥ 15 
years, dietary guideline recommendations were met by 
only 5.2% of individuals for fruits, 7.5% for vegetables, 
31.4% for nuts, and 44.7% for fish [8]. In the same survey, 
46.5% of women reported being physically inactive [9].

With the growing size of the elderly population, and 
high prevalence of NCD risk factors, the prevalence of 
NCDs in KSA will increase leading to a commensurate 
rise in demand for medical care. We aimed to quantify 
the growing NCD burden in KSA between 2020 and 
2030, and the impact this will have on the national health 
budget. Our findings will allow KSA to plan for these 
changes, emphasise the importance of prevention and 
promotion health policy, and ensure health resources 
remain adequate into the future.

Methods
Priority non-communicable diseases
IHD, stroke, type 2 diabetes, COPD, CKD, dementia, 
depression, osteoarthritis, colorectal cancer, and breast 
cancer were chosen as our priority NCDs based on their 
large contribution to the disability-adjusted life-year 
burden in KSA, amenability to public health interven-
tion, and the availability of well-defined cost-of-illness 
estimates.

Prevalence projections
All priority NCD prevalence projections were based on 
the population of KSA aged ≥ 15 years. Males and females 
were split into 5-year age brackets (up to age 85 years 
with age greater than 85 years considered a single age 
bracket (i.e., 16–20, 21–25, 26–30, 31–35, 36–40, 41–45, 
46–50, 51–55, 56–60, 61–65, 66–70, 71–75, 76–80, 
81–85, and > 85 years old). Age- and sex-specific esti-
mates of priority NCD prevalence were taken from the 
Global Burden of Disease which uses a combination of 
health data from hospitals, governments, surveys, and 
other databases around the world and modeling tools 
to generate estimates for locations and years where data 
are not available [3]. Prevalence estimates for 2020–2030 
were generated using a least squares linear projection of 
Global Burden of Disease estimates for 2015–2019. Our 
projected age- and sex-specific prevalence estimates 
were then multiplied by the age- and sex-specific United 
Nations population projections [10] for years 2020–2030 
to derive the absolute number of people in KSA who may 
seek care per condition per year.

Treatment coverage
Treatment coverage (i.e., the proportion of people need-
ing treatment for an illness who receive treatment) rates 
were applied to the projected prevalence estimates for 
each priority NCD to calculate the number of patients 
incurring treatment costs for that condition. These were 
determined based on the severity of the NCD, the abil-
ity to detect cases, and the probability that patients with 
the condition will seek care. Based on these factors, and 
consistent with previous estimates, [11–18] the follow-
ing treatment coverage rates were established: 80% for 
IHD, stroke, diabetes, COPD, dementia, osteoarthritis, 
colorectal cancer, and breast cancer; 30% for depressive 
disorders; and 10% for CKD (see Table 1).

A relatively high treatment coverage target was 
assigned to IHD, stroke, diabetes, COPD, demen-
tia, osteoarthritis, colorectal cancer, and breast cancer 
because of the severity of symptoms and ease of detec-
tion. On the other hand, people with depression often 
do not report symptoms or go undiagnosed in primary 
care settings, [11] and CKD is seriously underdiagnosed 
in both wealthy and resource-limited countries [12–15]. 
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Therefore, we assigned lower treatment coverage rates 
for depression and CKD. Treatment coverage rates were 
assumed to remain constant between 2020 and 2030.

Cost-of-illness
For each priority NCD, the average cost-of-illness (i.e., 
the value of the resources that are expended as a result of 
a health problem) was estimated based on published lit-
erature [19–28]. Costs were converted to the equivalent 
USD amount at the time of the study (if not already in 
USD) using OANDA Currency Converter [29] and then 
inflated to 2020 USD using the US Bureau of Labor Sta-
tistics Consumer Price Index Inflation Calculator [30]. 
Our final cost-of-illness estimates are shown in Table 1. 
Cost-of-illness estimates were assumed to remain con-
stant between 2020 and 2030.

Budget impact assessment and scenario analyses
Using our projected prevalence, treatment coverage, 
and cost-of-illness estimates, the budgetary impacts of 
the ten priority NCDs in KSA were forecast for 2020–
2030. The base-case model adopted the assumptions 
described above. The impact of changes to the base-case 
model, coming into effect from 2023 onwards, were also 
explored. These scenarios were designed to depict the 
consequences of realistic changes in economic or health 
policy (e.g., drug price changes, healthcare worker sal-
ary changes, changes to public/private healthcare ratio, 
scale up of NCD screening, implementation of tobacco 
control and healthy eating initiatives). Scenarios evalu-
ated included a 10% reduction in prevalence for priority 
diseases with a 2023 prevalence > 1% (i.e., IHD, stroke, 
diabetes, COPD, CKD, depression, and osteoarthritis); 
a 10% increase in treatment coverage for low treatment 
coverage priority diseases (i.e., CKD and depression); and 
a 10% increase or decrease in the costs associated with 

NCD management. Each scenario was evaluated individ-
ually. No combination of scenarios was considered.

Results
Projected prevalence
The projected prevalence of priority NCDs in KSA 
between 2020 and 2030 is shown in Table  2. Over this 
period, the largest changes in annual prevalence were for 
CKD, diabetes, and osteoarthritis with increases of 1.9, 
1.5, and 1.2  million cases, respectively. The prevalence 
estimates for colorectal cancer and stroke were estimated 
to almost double between 2020 and 2030 (97% and 88% 
increase, respectively). The only priority NCD prevalence 
projected to increase by less than 60% between 2020 and 
2030 was for depression (22% increase).

Budget impact assessment
Under our base-case assumptions, it is estimated that 
the total cost of managing priority NCDs in KSA would 
increase from USD 19.8 billion in 2020 to USD 32.4 bil-
lion in 2030 (an increase of USD 12.6  billion or 63%; 
Fig. 1 and Supplementary Table 1). The largest USD value 
increases were projected for osteoarthritis (USD 4.3 bil-
lion), diabetes (USD 2.4  billion), and dementia (USD 
1.9 billion).

Scenario analyses
With a 10% change in the cost of illness for all prior-
ity NCDs, our 2030 projection was estimated to drop 
to as low as USD 29.2 billion or increase to as much as 
USD 35.7  billion. A 10% increase in treatment cover-
age for CKD caused the base-case 2030 cost projection 
to increase by USD 2.0 billion (to USD 34.4 billion). An 
equivalent increase in treatment coverage for depres-
sion resulted in an increase of USD 0.6  billion (to USD 
33.0 billion). Reductions in disease prevalence for osteo-
arthritis and diabetes had the largest impact on pro-
jected costs for 2030 – a 10% reduction in osteoarthritis 
prevalence equated to a USD 1.1 billion reduction from 
base-case (to USD 31.3  billion) and a 10% reduction in 
diabetes equated to a USD 0.7  billion reduction from 
base-case (to USD 31.8 billion). Table 3 shows the results 
for all scenarios evaluated.

Discussion
Managing the growing NCD burden in KSA’s aging pop-
ulation will require substantial increases in healthcare 
spending over the coming years. We estimated the cost 
of managing priority NCDs in 2020 was USD 19.8  bil-
lion(~ 49% of KSA’s health budget, or 2.7% of KSA’s 
Gross Domestic Product [4]). This value was projected 
to increase to USD 32.4  billion by 2030, a 63% increase 
from costs in 2020. These findings will help KSA plan 
future health budgets and policy interventions to ensure 

Table 1 Treatment coverage and cost-of-illness estimates for 
priority non-communicable diseases
Non-communicable 
disease

Treatment 
coverage

Cost of illness, 
USD (2020) per 
person treated 
per year

Cost of 
illness 
refer-
ence

Ischemic heart disease 80% 968 [21]
Stroke 80% 2,354 [21]
Diabetes 80% 1,955 [21]
Chronic obstructive pul-
monary disease

80% 5,913 [20, 27, 
28]

Chronic kidney disease 10% 4,020 [19, 22, 
24]

Dementia 80% 33,609 [26]
Depression 30% 4,097 [23]
Osteoarthritis 80% 4,624 [25]
Colorectal cancer 80% 2,682 [21]
Breast cancer 80% 900 [21]
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adequate resources are available to maintain the health of 
the population.

A global analysis like ours anticipates similarly large 
increases in NCD costs over time. In 2011, the World 
Economic Forum estimated that direct and indirect costs 
would increase globally between 2010 and 2030 by 58% 
for cancer (from USD 290  billion to USD 458  billion), 
20.5% for cardiovascular disease (from USD 863 billion to 
USD 1.04 trillion), 129% for COPD (from USD 2.1 trillion 
to USD 4.8 trillion), 49% for diabetes (from USD 500 bil-
lion to USD 745  billion), and 140% for mental illness 
(from USD 2.5 trillion to USD 6.0 trillion) [31]. Further 
modelling focusing on the negative impacts of NCDs on 
labor supply and capital accumulation estimates losses in 
the order of USD 47 trillion worldwide between 2011 and 
2030 for cancer, cardiovascular disease, COPD, diabetes, 
and mental illness [31–33].

We believe a primary-care focused model and multi-
sectoral action are needed to promote NCD prevention 
in KSA. This is envisioned under the New Model of Care 
program, which is currently being piloted in several areas 
of KSA [34]. Multi-sectoral action, including working 
across ministries outside the health sector (e.g., educa-
tion, media), is also taking shape under the Public Health 

Authority’s Master Plan for NCD Prevention [6]. Nev-
ertheless, more government funding for preventive and 
primary care programs is needed. Further monitoring 
and evaluation are also necessary to ensure the ongoing 
effectiveness of the abovementioned programs in reduc-
ing NCD burden.

There are several limitations to this analysis. Projec-
tions, although useful for health policy planning, rely on 
assumptions. One key assumption is that the parameter 
data used are accurate. We have used the best pubished 
data available, along with reasoned assumptions, in order 
to establish our model parameters. Our models are based 
on prevalence, treatment coverage, and cost estimates 
for priority NCDs. This approach may yield different 
conclusions than one that attempts to enumerate param-
eter estimates for every NCD. We used a cost-of-illness 
approach for our budget impact assessment. While this 
is a commonly used method that sums direct and indi-
rect costs, it is important to acknowledge that the pro-
cess of estimating cost-of-illness is vulnerable to double 
counting associated with comorbidities because data on 
personal medical care costs rarely divide those costs by 
condition [31]. Therefore, our budget impact results may 
be overestimated for some or all priority NCDs.

Fig. 1 Annual healthcare costs for priority non-communicable diseases among people aged ≥ 15-years, 2020–30. Values at top of columns represent the 
annual sum for all priority non-communicable diseases. IHD, ischemic heart disease; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary 
disease
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Conclusion
The number of people aged greater than 65 years per 100 
people aged 20–64 years is expected to almost double in 
KSA between 2020 and 2030. We estimate that KSA will 
need to substantially increase healthcare spending in the 
coming years to manage the growing burden of NCDs 
among its aging population. Planning for future health 
budgets and policy interventions to maintain the health 
of the population has to be done now.

Abbreviations
KSA  The Kingdom of Saudi Arabia
NCD  Non-communicable disease
IHD  Ischemic heart disease
COPD  Chronic obstructive pulmonary disease
CKD  Chronic kidney disease

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-023-10309-w.

Supplementary Material 1

Acknowledgements
The World Bank and The Ministry of Economy and Planning, Saudi Arabia do 
not guarantee the accuracy of the data included in this work. The findings, 
interpretations, and conclusions expressed are those of the authors, and do 
not necessarily reflect the views of The Ministry of Economy and Planning, 
Saudi Arabia or the World Bank, its Board of Directors, or the governments 
they represent.

Authors’ contributions
DCB led the study design, conducted the analysis, interpreted the findings, 
and wrote the manuscript. TKL, MA, MMH, RA, CHH, NA, AA, and FK 
contributed to the study design, supported the analysis, interpreted the 
findings, and helped finalize the manuscript.

Funding
This work was supported by The Ministry of Economy and Planning, Saudi 
Arabia and World Bank. Financing for the analysis was provided by The 
Ministry of Economy and Planning, Saudi Arabia and the Health, Nutrition and 
Population Reimbursable Advisory Services Program between the World Bank 
and the Ministry of Finance in Saudi Arabia (P172148).

Data Availability
The data used for the current study are available from the corresponding 
author upon reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Received: 6 April 2023 / Accepted: 9 November 2023

Ta
bl

e 
3 

Sc
en

ar
io

 a
na

ly
se

s f
or

 to
ta

l a
nn

ua
l h

ea
lth

ca
re

 c
os

ts
 fo

r p
rio

rit
y 

no
n-

co
m

m
un

ic
ab

le
 d

ise
as

es
 a

m
on

g 
pe

op
le

 a
ge

d 
≥

 1
5-

ye
ar

s, 
20

23
-3

0
Sc

en
ar

io
20

23
20

24
20

25
20

26
20

27
20

28
20

29
20

30
Ba

se
-c

as
e

23
,1

92
,2

09
,9

70
24

,3
33

,8
34

,2
97

25
,4

86
,3

41
,7

57
26

,8
48

,0
77

,2
53

28
,2

22
,6

38
,5

70
29

,6
10

,0
25

,7
08

31
,0

10
,2

38
,6

65
32

,4
23

,2
77

,4
42

Sc
en

ar
io

s 
de

cr
ea

si
ng

 c
os

ts
 (i

n 
as

ce
nd

in
g 

or
de

r o
f 2

03
0 

co
st

s)
10

%
 re

du
ct

io
n 

in
 c

os
t o

f n
on

-c
om

m
un

ic
ab

le
 d

ise
as

e
20

,8
72

,9
88

,9
73

21
,9

00
,4

50
,8

68
22

,9
37

,7
07

,5
81

24
,1

63
,2

69
,5

28
25

,4
00

,3
74

,7
13

26
,6

49
,0

23
,1

37
27

,9
09

,2
14

,7
98

29
,1

80
,9

49
,6

98
10

%
 re

du
ct

io
n 

in
 o

st
eo

ar
th

rit
is 

pr
ev

al
en

ce
22

,4
26

,6
01

,8
14

23
,5

27
,6

18
,2

13
24

,6
39

,2
56

,8
58

25
,9

55
,8

53
,6

96
27

,2
84

,9
81

,8
29

28
,6

26
,6

41
,2

57
29

,9
80

,8
31

,9
80

31
,3

47
,5

53
,9

98
10

%
 re

du
ct

io
n 

in
 d

ia
be

te
s p

re
va

le
nc

e
22

,7
07

,2
06

,9
14

23
,8

26
,7

10
,1

95
24

,9
56

,7
43

,8
97

26
,2

93
,4

88
,5

67
27

,6
42

,6
54

,1
09

29
,0

04
,2

40
,5

24
30

,3
78

,2
47

,8
11

31
,7

64
,6

75
,9

70
10

%
 re

du
ct

io
n 

in
 c

hr
on

ic
 o

bs
tr

uc
tiv

e 
pu

lm
on

ar
y 

di
se

as
e 

pr
ev

al
en

ce
22

,9
31

,1
93

,1
30

24
,0

60
,0

93
,3

40
25

,1
99

,7
30

,3
16

26
,5

46
,1

02
,3

95
27

,9
05

,0
99

,4
66

29
,2

76
,7

21
,5

28
30

,6
60

,9
68

,5
81

32
,0

57
,8

40
,6

26
10

%
 re

du
ct

io
n 

in
 c

hr
on

ic
 k

id
ne

y 
di

se
as

e 
pr

ev
al

en
ce

23
,0

48
,8

00
,5

81
24

,1
83

,8
12

,4
59

25
,3

29
,6

06
,0

68
26

,6
83

,1
35

,1
56

28
,0

49
,3

69
,3

13
29

,4
28

,3
08

,5
40

30
,8

19
,9

52
,8

37
32

,2
24

,3
02

,2
03

10
%

 re
du

ct
io

n 
in

 st
ro

ke
 p

re
va

le
nc

e
23

,0
69

,3
68

,9
05

24
,2

02
,9

53
,9

08
25

,3
47

,2
69

,1
39

26
,6

99
,7

80
,5

78
28

,0
64

,9
52

,4
48

29
,4

42
,7

84
,7

51
30

,8
33

,2
77

,4
85

32
,2

36
,4

30
,6

51
10

%
 re

du
ct

io
n 

in
 d

ep
re

ss
io

n 
pr

ev
al

en
ce

23
,0

44
,5

11
,6

59
24

,1
83

,2
05

,3
51

25
,3

32
,7

67
,1

29
26

,6
91

,3
78

,4
19

28
,0

62
,7

97
,0

81
29

,4
47

,0
23

,1
15

30
,8

44
,0

56
,5

22
32

,2
53

,8
97

,3
01

10
%

 re
du

ct
io

n 
in

 is
ch

em
ic

 h
ea

rt
 d

ise
as

e 
pr

ev
al

en
ce

23
,0

98
,8

08
,4

07
24

,2
35

,4
89

,6
37

25
,3

83
,0

67
,3

39
26

,7
38

,5
08

,3
56

28
,1

06
,7

94
,8

96
29

,4
87

,9
26

,9
60

30
,8

81
,9

04
,5

48
32

,2
88

,7
27

,6
60

Sc
en

ar
io

s 
in

cr
ea

si
ng

 c
os

ts
 (i

n 
de

sc
en

di
ng

 o
rd

er
 o

f 2
03

0 
co

st
s)

10
%

 in
cr

ea
se

 in
 c

os
t o

f n
on

-c
om

m
un

ic
ab

le
 d

ise
as

e
25

,5
11

,4
30

,9
66

26
,7

67
,2

17
,7

27
28

,0
34

,9
75

,9
32

29
,5

32
,8

84
,9

79
31

,0
44

,9
02

,4
28

32
,5

71
,0

28
,2

78
34

,1
11

,2
62

,5
31

35
,6

65
,6

05
,1

86
10

%
 in

cr
ea

se
 in

 c
hr

on
ic

 k
id

ne
y 

di
se

as
e 

tr
ea

tm
en

t c
ov

er
ag

e
24

,6
26

,3
03

,8
58

25
,8

34
,0

52
,6

84
27

,0
53

,6
98

,6
39

28
,4

97
,4

98
,2

29
29

,9
55

,3
31

,1
43

31
,4

27
,1

97
,3

81
32

,9
13

,0
96

,9
44

34
,4

13
,0

29
,8

32
10

%
 in

cr
ea

se
 in

 d
ep

re
ss

io
n 

tr
ea

tm
en

t c
ov

er
ag

e
23

,6
84

,5
37

,6
71

24
,8

35
,9

30
,7

84
25

,9
98

,2
57

,1
82

27
,3

70
,4

06
,7

03
28

,7
55

,4
43

,5
36

30
,1

53
,3

67
,6

82
31

,5
64

,1
79

,1
40

32
,9

87
,8

77
,9

11
Sc

en
ar

io
s 

w
er

e 
as

su
m

ed
 to

 b
eg

in
 fr

om
 2

02
3.

 A
ll 

va
lu

es
 a

re
 in

 2
02

0 
U

SD

https://doi.org/10.1186/s12913-023-10309-w
https://doi.org/10.1186/s12913-023-10309-w


Page 7 of 7Boettiger et al. BMC Health Services Research         (2023) 23:1381 

References
1. WHO. : Health data overview for the Kingdom of Saudi Arabia. https://data.

who.int/countries/682[08/Nov/2023].
2. Organisation for Economic Co-operation and Development (OECD). : Old-

age dependency ratio. https://data.oecd.org/pop/old-age-dependency-ratio.
htm[22 Feb 2023].

3. Institute for Health Metrics and Evaluation. : Global Burden of Disease (GBD). 
http://www.healthdata.org/gbd/2019[12 May 2022].

4. The World Bank. : Current health expenditure (% of GDP) - Saudi Arabia. 
https://data.worldbank.org/indicator/SH.XPD.CHEX.GD.ZS?locations=SA[12 
May 2022].

5. United Nation Interagency Task Force on NCDs. : The Investment Case for 
Noncommunicable Disease Prevention and Control in the Kingdom of Saudi 
Arabia. https://www.undp.org/[12 May 2022].

6. Alqunaibet A, Herbst CH, El-Saharty S, Algwaizini A. Noncommunicable Dis-
eases in Saudi Arabia - Toward Effective Interventions for Prevention. http://
hdl.handle.net/10986/36546[12 May 2022].

7. The World Bank. : Health Nutrition and Population Statistics. https://databank.
worldbank.org/source/health-nutrition-and-population-statistics[04 May 
2021].

8. Moradi-Lakeh M, El Bcheraoui C, Afshin A, Daoud F, AlMazroa MA, Al Saeedi 
M, Basulaiman M, Memish ZA, Al Rabeeah AA, Mokdad AH. Diet in Saudi 
Arabia: findings from a nationally representative survey. Public Health Nutr. 
2017;20:1075–81.

9. Ministry of Health - Kingdom of Saudi Arabia. : Saudi Health Interview Survey 
Results. https://www.healthdata.org/sites/default/files/files/Projects/KSA/
Saudi-Health-Interview-Survey-Results.pdf[12 May 2022].

10. United Nations. : World Population Prospects. https://www.un.org/en/devel-
opment/desa/population/publications/database/index.asp[12 May 2022].

11. Becker SM. Detection of somatization and depression in primary care in 
Saudi Arabia. Soc Psychiatry Psychiatr Epidemiol. 2004;39:962–6.

12. Australian Bureau of Statistics. : Australian Health Survey 2011-12: Biomedical 
Results for Chronic Diseases. https://www.abs.gov.au/statistics/health/health-
conditions-and-risks/australian-health-survey-biomedical-results-chronic-
diseases/latest-release[04 May 2021].

13. Coresh J, Byrd-Holt D, Astor BC, Briggs JP, Eggers PW, Lacher DA, Hostetter TH. 
Chronic Kidney Disease awareness, prevalence, and trends among U.S. adults, 
1999 to 2000. J Am Soc Nephrol. 2005;16:180–8.

14. Ene-Iordache B, Perico N, Bikbov B, Carminati S, Remuzzi A, Perna A, Islam 
N, Bravo RF, Aleckovic-Halilovic M, Zou H, et al. Chronic Kidney Disease and 
cardiovascular risk in six regions of the world (ISN-KDDC): a cross-sectional 
study. Lancet Glob Health. 2016;4:e307–319.

15. George C, Mogueo A, Okpechi I, Echouffo-Tcheugui JB, Kengne AP. Chronic 
Kidney Disease in low-income to middle-income countries: the case for 
increased screening. BMJ Glob Health. 2017;2:e000256.

16. Chisholm D, Sanderson K, Ayuso-Mateos JL, Saxena S. Reducing the global 
burden of depression: population-level analysis of intervention cost-effec-
tiveness in 14 world regions. Br J Psychiatry. 2004;184:393–403.

17. Ortegon M, Lim S, Chisholm D, Mendis S. Cost effectiveness of strategies 
to combat Cardiovascular Disease, Diabetes, and Tobacco use in sub-
saharan Africa and South East Asia: mathematical modelling study. BMJ. 
2012;344:e607.

18. Salomon JA, Carvalho N, Gutierrez-Delgado C, Orozco R, Mancuso A, Hogan 
DR, Lee D, Murakami Y, Sridharan L, Medina-Mora ME, Gonzalez-Pier E. Inter-
vention strategies to reduce the burden of non-communicable Diseases in 
Mexico: cost effectiveness analysis. BMJ. 2012;344:e355.

19. Aoun M, Helou E, Sleilaty G, Zeenny RM, Chelala D. Cost of Illness of chronic 
Kidney Disease in Lebanon: from the societal and third-party payer perspec-
tives. BMC Health Serv Res. 2022;22:586.

20. Dalal AA, Christensen L, Liu F, Riedel AA. Direct costs of Chronic Obstructive 
Pulmonary Disease among managed care patients. Int J Chron Obstruct 
Pulmon Dis. 2010;5:341–9.

21. Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein EA, Katzmarzyk PT, van 
Mechelen W, Pratt M. Lancet Physical Activity Series 2 executive C: the eco-
nomic burden of Physical Inactivity: a global analysis of major non-communi-
cable Diseases. Lancet. 2016;388:1311–24.

22. Jommi C, Armeni P, Battista M, di Procolo P, Conte G, Ronco C, Cozzolino 
M, Costanzo AM, di Paparatti L, Concas U. The cost of patients with chronic 
Kidney Failure before Dialysis: results from the IRIDE Observational Study. 
Pharmacoecon Open. 2018;2:459–67.

23. Konig H, Konig HH, Konnopka A. The excess costs of depression: a systematic 
review and meta-analysis. Epidemiol Psychiatr Sci. 2019;29:e30.

24. Manns B, Hemmelgarn B, Tonelli M, Au F, So H, Weaver R, Quinn AE, Klaren-
bach S, for Canadians Seeking S. Innovations to overcome chronic kidney D: 
the cost of care for people with chronic Kidney Disease. Can J Kidney Health 
Dis. 2019;6:2054358119835521.

25. Puig-Junoy J, Ruiz Zamora A. Socio-economic costs of osteoarthritis: 
a systematic review of cost-of-illness studies. Semin Arthritis Rheum. 
2015;44:531–41.

26. Schaller S, Mauskopf J, Kriza C, Wahlster P, Kolominsky-Rabas PL. The main 
cost drivers in Dementia: a systematic review. Int J Geriatr Psychiatry. 
2015;30:111–29.

27. Souliotis K, Kousoulakou H, Hillas G, Tzanakis N, Toumbis M, Vassilakopoulos 
T. The direct and indirect costs of managing Chronic Obstructive Pulmonary 
Disease in Greece. Int J Chron Obstruct Pulmon Dis. 2017;12:1395–400.

28. Wacker ME, Jorres RA, Schulz H, Heinrich J, Karrasch S, Karch A, Koch A, 
Peters A, Leidl R, Vogelmeier C, et al. Direct and indirect costs of COPD and 
its comorbidities: results from the German COSYCONET study. Respir Med. 
2016;111:39–46.

29. OANDA. : Currency Converter. www.oanda.com/currency-converter/en/ [22 
Jul 2022].

30. Bureau of Labor Statistics. : CPI Inflation Calculator. https://www.bls.gov/data/
inflation_calculator.htm[12 May 2022].

31. World Economic Forum. : The Global Economic Burden of Non-communica-
ble Diseases. https://www3.weforum.org/docs/WEF_Harvard_HE_GlobalEco-
nomicBurdenNonCommunicableDiseases_2011.pdf[23 Feb 2023].

32. World Economic Forum and World Health Organization. : From Burden to 
“Best Buys”: Reducing the Economic Impact of Non-Communicable Diseases 
in Low- and Middle-Income Countries. https://ncdalliance.org/sites/default/
files/resource_files/WHO%20From%20Burden%20to%20Best%20Buys.pdf[23 
Feb 2023].

33. Institute for the Study of Labor. : The Economic Impact of Non-communi-
cable Disease in China and India: Estimates, Projections, and Comparisons. 
https://docs.iza.org/dp7563.pdf[23 Feb 2023].

34. Chowdhury S, Mok D, Leenen L. Transformation of health care and the 
new model of care in Saudi Arabia: Kingdom’s Vision 2030. J Med Life. 
2021;14:347–54.

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

https://data.who.int/countries/682
https://data.who.int/countries/682
https://data.oecd.org/pop/old-age-dependency-ratio.htm
https://data.oecd.org/pop/old-age-dependency-ratio.htm
http://www.healthdata.org/gbd/2019
https://data.worldbank.org/indicator/SH.XPD.CHEX.GD.ZS?locations=SA
https://www.undp.org/
http://hdl.handle.net/10986/36546
http://hdl.handle.net/10986/36546
https://databank.worldbank.org/source/health-nutrition-and-population-statistics
https://databank.worldbank.org/source/health-nutrition-and-population-statistics
https://www.healthdata.org/sites/default/files/files/Projects/KSA/Saudi-Health-Interview-Survey-Results.pdf
https://www.healthdata.org/sites/default/files/files/Projects/KSA/Saudi-Health-Interview-Survey-Results.pdf
https://www.un.org/en/development/desa/population/publications/database/index.asp
https://www.un.org/en/development/desa/population/publications/database/index.asp
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/australian-health-survey-biomedical-results-chronic-diseases/latest-release
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/australian-health-survey-biomedical-results-chronic-diseases/latest-release
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/australian-health-survey-biomedical-results-chronic-diseases/latest-release
http://www.oanda.com/currency-converter/en
https://www.bls.gov/data/inflation_calculator.htm
https://www.bls.gov/data/inflation_calculator.htm
https://www3.weforum.org/docs/WEF_Harvard_HE_GlobalEconomicBurdenNonCommunicableDiseases_2011.pdf
https://www3.weforum.org/docs/WEF_Harvard_HE_GlobalEconomicBurdenNonCommunicableDiseases_2011.pdf
https://ncdalliance.org/sites/default/files/resource_files/WHO%20From%20Burden%20to%20Best%20Buys.pdf
https://ncdalliance.org/sites/default/files/resource_files/WHO%20From%20Burden%20to%20Best%20Buys.pdf
https://docs.iza.org/dp7563.pdf

	Projected impact of population aging on non-communicable disease burden and costs in the Kingdom of Saudi Arabia, 2020–2030
	Abstract
	Background
	Methods
	Priority non-communicable diseases
	Prevalence projections
	Treatment coverage
	Cost-of-illness
	Budget impact assessment and scenario analyses

	Results
	Projected prevalence
	Budget impact assessment
	Scenario analyses

	Discussion
	Conclusion
	References


