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Background: Diabetes imposes a large economic burden on the individual, national healthcare systems, and 
countries. Objective: To determine the economic impact of diabetes mellitus on Saudi healthcare system, 
both now and in the future. Materials and Methods: This research study uses a prevalence‑based approach 
that combines the demographics of the population (classified by nationality, sex and age group) with and 
without diagnosed diabetes in 1992 and 2010. The economic impact of diabetes is estimated in this study, 
using secondary sources of information provided by Ministry of Health, Ministry of Finance and Central 
Department of Statistics and Information databases. Results: People diagnosed with diabetes, on average, 
have medical healthcare expenditures that are ten times higher ($3,686 vs. $380) than what expenditures 
would be in the absence of diabetes. Over 96% of all medical healthcare expenditures attributed to diabetes are 
incurred by persons of Saudi nationality, with the remaining 4% incurred by persons of non‑Saudi nationality. 
The population age 45‑60 incurs 45% of diabetes‑attributed costs, with the remaining population under age 
15 incurs 3.8%, age 15‑44 incurs 27.5%, and age 60 and above incurs 23.8%. Conclusion: The actual national 
healthcare burden because of diabetes is likely to exceed the $0.87 billion estimated in this study, because it 
omits the indirect costs associated with diabetes, such as absenteeism, lost productivity from disease‑related 
absenteeism, unemployment from disease‑related disability, lost productivity due to early mortality by disease. 
The social cost of intangibles such as pain and suffering and care provided by non‑paid caregivers as well as 
healthcare system administrative costs, cost of medications, clinician training programs, and research and 
infrastructure development is also omitted from this research study. Further studies are needed to confirm the 
present findings and to improve our understanding of economic costs of diabetes and its related complications.
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INTRODUCTION

Diabetes imposes a large economic burden on the individual, 
national healthcare systems, and countries.[1‑5] Healthcare 
expenditures due to diabetes account for 11% of  the total 
healthcare expenditures in the world in 2011.[6] Estimated 
global healthcare expenditures to treat diabetes and prevent 
complications totaled $465 billion in 2011. By 2030, this 
number is projected to exceed some $595 billion. On 
average, the estimated healthcare spending due to diabetes 
was $5,063 per person with diabetes in high‑income 
countries compared with $271 in low‑ and middle‑income 

countries. Worldwide, the estimated number of  adults living 
with diabetes has soared to 366 million, representing 8.3% 
of  the global adult population. This number is projected to 
increase to 552 million people by 2030, or 9.9% of  adults, 
which equates to approximately three more people with 
diabetes every 10 or almost 10 million per year.[7‑8] The 
Kingdom of  Saudi Arabia is not exception of  this global 
pandemic.

Over the past four decades major socio‑economic 
changes have occurred in Saudi Arabia. The ageing 
of  populations, together with rapid socio‑economic 
development (progressive urbanization, decreasing infant 
mortality and increasing life expectancy) and tremendous 
changes in lifestyle towards the westernized pattern reflected 
by changes in nutrition, less physical activity, tendency to 
increased obesity and more smoking, has resulted in the 
dramatic increase in the diabetes prevalence.[9‑16] Worldwide, 
the desire of  many healthcare players (governments, 
diabetes associations, health professionals, health 
economists, and people with diabetes themselves) to 
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reduce the economic burden of  diabetes and its related 
complications costs makes the question of  economic 
impact of  diabetes an important component in:[17,18]

• Determining the present economic burden of  diabetes 
and its related complications on government healthcare 
system

• Predicting the likely future economic burden of  
diabetes and its related complications, and

• Developing effective policies and strategies about 
treatment of  diabetes and its related complications 
and the future public health spending related diabetes 
healthcare costs.

The purpose of  this research study, therefore, is to 
determine the economic impact of  diabetes mellitus (DM) 
on Saudi Arabia’s healthcare system, both now and in 
the future. This research study, however, focuses on 
the prevalence of  diabetes and aims at estimating and 
predicting the total and per capita healthcare expenditure 
for people diagnosed with diabetes.

MATERIALS AND METHODS

To examine and predict the economic impact of  diabetes 
costs on Saudi Arabia’s healthcare system, this study 
relied on data provided by Ministry of  Health (MOH) 
and Ministry of  Finance (MOF) for the years 1992 and 
2010 databases.[19‑21] The 1992 and 2010 time period is 
used as the study time frame. Population figures from the 
1992 and 2010 MOH databases for patients who reported 
that they had diabetes were selected for this study. Data 
on government budget, total healthcare budget, and per 
capita health expenditure were obtained directly from 
the MOH and MOF databases. Data on population (by 
nationality, sex and age groups) with undiagnosed 
diabetes obtained directly from Central Department of  
Statistics and Information databases.[22,23] It should be 
noted that this study is based on single‑source of  diabetic 
data (MOH database) only; therefore, it does not account 
for the considerable number of  people diagnosed with 
diabetes in other healthcare providers such as private and 
semi‑private healthcare services (Military, Universities, 
Arabian American Oil Company (ARAMCO) healthcare 
services, etc.). Consequently, diabetes prevalence is 
probably much higher than figures presented in this study 
because a significant number of  people diagnosed with 
diabetes are not included in the analysis. It should also 
be noted that the perspective adopted in this study is 
that of  the MOH. If  other perspective were used such as 
payer, society or health care provider, the results would be 
different. In addition, data on diabetes was obtained from 
MOH database is based on diabetic clinics visits in both 
MOH hospitals and healthcare centers, and it combined 
in‑ and out‑diabetic‑patients which is categorized by 

nationality (Saudi/non‑Saudi); sex (male/female); and 
age groups (<1; 1‑4; 5‑14; 15‑44; 45‑60; and 60+). It 
should be noted that, it is not clear whether data provided 
by the MOH database is based on first visits related to 
diabetes. Therefore, it is not certain whether diabetic data 
is protected from double counting or not.

This research study used prevalence‑based approach that 
combines the demographics of  the population with and 
without diagnosed diabetes in 1992 and 2010. The general 
principle for estimating the healthcare costs of  diabetes is 
straightforward.[24‑27]

• Healthcare use attributable to diabetes is determined 
by a comparison of  the healthcare use patterns of  
individuals with and without diabetes. Dividing 
healthcare expenditures by the size of  the population 
with and without diabetes provides an estimate of  per 
capita healthcare expenditures.

• By multiplying diabetes population figures by the per 
capita healthcare expenditures, the total healthcare 
budget for people diagnosed with diabetes is derived.

• Assuming diabetes prevalence rates remained 
constant over time, the exponential projection 
method (i.e., annualized change) is used to reflect the 
growing prevalence of  diabetes in the Saudi Arabia 
and the increasing costs of  healthcare expenditures 
over the next 10 years (i.e., 2020).

It should be mentioned that, the modern approach to 
conducting cost‑of‑illness studies is based on system of  
health account (SHA) approach.[28] SHA is used to describe 
the health care system from an expenditure perspective. 
However, as there is no SHA in Saudi Arabia, other 
approaches had to be used. Knowledge of  the costs of  
diabetes improves understanding of  the importance of  
addressing healthcare and prevention issues associated with 
diabetes and help to inform and motivate decisions that 
can reduce the national burden of  this disease.

RESULTS

Population size with diabetes
Based on the MOH database approximately 0.9 million 
people in 1992 and 2.5 million people in 2010 have been 
diagnosed with diabetes. Analysis of  the 1992‑2010 MOH 
database suggests that the number of  people diagnosed 
with diabetes increased by 1.6 million (or 183%) during 
the last 18 years. This increases the proportion of  the total 
population with diabetes from 5.3% in 1992 to 9.3% in 
2010. Comparison of  the 2010 diabetes figure to the 1992 
figure suggests that the net number of  people diagnosed 
with diabetes is growing by about 0.1 million per year. This 
increased prevalence of  diabetes over the period of  study is 
not only attributable to changing pattern of  Saudi lifestyle 
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due to rapid socio‑economic development (together with 
increased obesity, smoking and less physical activities) but 
may also be attributed to increased awareness programs 
related to diabetes and its health complications, community 
screening campaigns for diabetes, better diagnostic facilities 
specially in health centers and healthcare units, and better 
diabetes management systems and protocols. In fact, several 
community‑based screening campaigns studies for DM 
and hypertension were conducted in different parts of  
Saudi Arabia revealed that quite a large percentage of  these 
participants (diabetic patients) were not detected and remain 
for a long time without significant symptoms. These studies 

concluded that community‑based screening campaigns are 
extremely efficient in identifying undiagnosed diabetic and 
hypertensive individuals in the society.[29‑33]

Table 1 summarizes the demographic component of  
population diagnosed with diabetes. The MOH database 
for population diagnosed with diabetes by nationality, sex, 
and age‑group, suggests that Saudi citizens comprised 
84% and 96% of  total population diagnosed with diabetes 
in 1992 and 2010, respectively, while, non‑Saudi population 
diagnosed with diabetes comprised 16% in 1992 and about 
4% in 2010. The demographic analysis also revealed that 

Table 1: Population (in millions) and percent of population with and without diabetes, 1992 and 2010
Demographic component Total % share Total %

1992 2010 1992 2010 Change Change
Population 16.9 27.1 100 100 10.2 60

With diagnosed diabetes 0.9 2.5 5.3 9.3 1.6 182
With undiagnosed diabetes 16.1 24.6 94.7 90.7 8.5 53
Ratio with to without diabetes 18 10

Nationality
With diagnosed diabetes

Saudi 0.8 2.4 4.5 9.0 1.7 222
Non‑Saudi 0.14 0.10 0.8 0.4 −0.04 −28

With undiagnosed diabetes
Saudi 11.6 16.3 68.2 60.0 4.7 41
Non‑Saudi 4.5 8.3 26.5 30.7 3.8 85

Ratio Saudi with to without diabetes 15 7
Ratio non‑Saudi with to without diabetes 32 82
Sex
With diagnosed diabetes

Male 0.5 1.3 2.8 4.8 0.8 178
Female 0.4 1.2 2.5 4.5 0.8 188

With undiagnosed diabetes
Male 9.0 14.1 53.1 52.1 5.1 57
Female 7.0 10.5 41.6 38.5 3.4 48

Ratio male with to without diabetes 19 11
Ratio female with to without diabetes 17 9
Age (years)
With diagnosed diabetes
<15 0.02 0.1 0.1 0.3 0.1 315
15‑44 0.3 0.7 1.6 2.6 0.4 154
45‑60 0.5 1.1 2.7 4.2 0.7 146
>60 0.1 0.6 0.8 2.2 0.5 341

With undiagnosed diabetes
<15 7.1 8.1 41.6 29.8 1.0 15
15‑44 7.7 14.4 45.6 52.9 6.6 86
45‑60 0.7 1.6 4.3 5.9 0.9 121
>60 0.5 0.5 3.2 2.0 −0.01 −1

Ratio with to without diabetes
<15 310 86
15‑44 28 21
45‑60 2 1
>60 4 1

Source, MOH database and CDSI database for years 1992 and 2010–calculated by the author; MOH, Ministry of health; CDSI, Central Department of Statistics and 
Information
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over half  of  total population diagnosed with diabetes, in 
1992 and 2010, are males while females represented about 
47% and 48% of  total population diagnosed with diabetes 
in 1992 and 2010, respectively. The analysis revealed that 
about 1 in 11 males being diabetic in 2010 as compared 
with 1 in 19 males in 1992. For females, about 1 in 9 were 
diabetic in 2010 compared with 1 in 17 in 1992.

The population between 45 and 60 years represented 
the highest among population diagnosed with diabetes 
during the period of  analysis. This age group comprised 
about 52% and 45% of  total population diagnosed with 
diabetes in 1992 and 2010, respectively, with remaining 
population under age 15, age 15‑44, and 60 years and 
above comprised about 3%, 21%, 15% in 1992 and about 
4%, 27%, 24% in 2010, respectively. It is important to 
mention that the population age 60 years and above 
represents the highest percentage increase among 
population diagnosed with diabetes during the last 18 years 
of  analysis. This age group increased by more than 340%. 
The population of  age 60 years and above diagnosed with 
diabetes is growing by more than 33.6 thousand people 
per year. The analysis revealed that the ratio of  population 

of  age 60 years and above diagnosed with diabetes to with 
undiagnosed diabetes rose from (1:4) in 1992 to almost (1:1) 
in 2010. It is well documented that the population with the 
highest use of  healthcare resources attributed to diabetes 
is the population aged 60 years and above.[34‑38]

Healthcare expenditures attributed to diabetes
Healthcare expenditure attributed to diabetes reflects 
the additional expenditures the nation incurs because of  
diabetes. This equals to the total healthcare expenditures 
for people with diabetes minus the projected level of  
expenditures that would have been incurred in the absence 
of  diabetes. In effect, this is estimates the excess healthcare 
use that is theoretically due to (or caused by) diabetes and 
its related complications. The term “attributed” also means 
the difference in healthcare use for people with diabetes 
compared with what their healthcare use would be in the 
absence of  diabetes.[39]

Table 2 summarized national healthcare expenditures 
for MOH healthcare system. The MOH healthcare 
expenditures accounted for over $9.4 billion dollars in 
2010. Approximately $0.9 billion in healthcare expenditures 

Table 2: Healthcare expenditures by diabetes status, nationality, sex, and age groups, 1992 and 
2010 – (in USA dollars)
Cost component Total Total %

1992 2010 Change Change
K.S.A budget (in millions) $52,520 $144,000 $91,480 174
MOH budget (in millions) $2,742 $9,350 $6,608 241
MOH budget as % of K.S.A budget (%) 5.2 6.5
Per capita healthcare expenditure $162 $345 $183 113
Healthcare expenditure incurred by people (in millions)

With diagnosed diabetes $145 $874 $729 502
With undiagnosed diabetes $2,597 $8,476 $5,879 226

Per capita healthcare expenditure attributed to
People with diagnosed diabetes $3,058 $3,686 $628 21
People with undiagnosed diabetes $171 $380 $209 122
Saudi with diagnosed diabetes $192 $359 $167 87
Saudi with undiagnosed diabetes $225 $521 $296 132
Non‑Saudi with diagnosed diabetes $1,030 $8,589 $7,559 734
Non‑Saudi with undiagnosed diabetes $577 $1,018 $440 76
Male with diagnosed diabetes $307 $665 $358 117
Male with undiagnosed diabetes $288 $599 $311 108
Female with diagnosed diabetes $342 $715 $373 109
Female with undiagnosed diabetes $369 $811 $442 120
Age (<15) with diagnosed diabetes $6,372 $9,244 $2,873 45
Age (<15) with undiagnosed diabetes $368 $1,048 $680 185
Age (15‑44) with diagnosed diabetes $530 $1,255 $725 137
Age (15‑44) with undiagnosed diabetes 336 $590 $254 75
Age (45‑60) with diagnosed diabetes 314 $767 $453 145
Age (45‑60) with undiagnosed diabetes 3,567 $5,261 $1,694 47
Age (>60) with diagnosed diabetes 1,057 $1,442 $385 36
Age (>60) with undiagnosed diabetes 4,743 $15,706 $10,963 231

Source, MOH database and MOF database for years 1992 and 2010–calculated by the author; K.S.A: Kingdom of Saudi Arabia; MOH, Ministry of health
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is incurred by people with diabetes, reflecting $1 of  every 
$11 MOH healthcare dollars. Healthcare expenditures 
incurred by people with diabetes increased by more 
than 500% during the last 18 years. In 2010 on average, 
people diagnosed with diabetes have medical healthcare 
expenditures that are ten times higher ($3,686 vs. $380) 
than what expenditures would be in the absence of  
diabetes ($1 US dollar = 3.75 Saudi riyal).

Dividing total attributed healthcare expenditures by the 
number of  people diagnosed with diabetes, gives an 
estimate of  the average annual excess expenditures for 
the population under age 15, age 15‑44, age 45‑60, and 
age 60 and above at $9,244, $1,255, $767, and $1,442, 
respectively. The population between age 45and 60 has the 
highest per capita healthcare expenditure during the last 
18 years. Per capita expenditure for population between 
age 45 and 60 increased by more than 145% between 
1992 and 2010, followed by age 15‑44 (137%), under 
age 15 (45%), and age 60 years and above (36%). The 
analysis revealed that the per capita healthcare expenditure 
for the population under age 15 is almost nine times 
higher ($9,244 vs. $1,048) than healthcare expenditures of  
otherwise similar age group without diabetes. The analysis 
also revealed that the per capita healthcare expenditure 
for the population between age 15 and 44 is two times 
higher ($1,255 vs. $590) than healthcare expenditures 
of  the otherwise similar age group without diabetes. Per 
capita healthcare expenditure for male/female population 
diagnosed with diabetes is equal (to some extent) to the per 
capita healthcare expenditure of  male/female population 
without diabetes. Similarly, per capita for Saudi citizens 
diagnosed with diabetes is to some extent equal to per 
capita for Saudi citizens with undiagnosed diabetes. While, 
per capita healthcare expenditure for non‑Saudi population 
is eight times higher ($8,589 vs. $1,018) than healthcare 
expenditures of  non‑Saudi nationality without diabetes.

Future economic burden of diabetes
As mentioned earlier, the rapid increase of  socio‑economic 
development in Saudi Arabia coupled with improved living 
standards and technological advancements during the last 
four decades has resulted in dramatic change of  Saudi 
lifestyle. Over‑nutrition, increasing obesity and smoking 
rate, and less physical activity and many other factors 
reflecting the substantial increase in the size of  Saudi 
population diagnosed with diabetes.[40‑45] These factors are 
likely to remain, and if  diabetes prevalence rates remained 
constant over time, then the number of  people diagnosed 
with diabetes is expected to rise by 4.2 million in 2015 and 
by another seven million by 2020.

The economic burden of  diabetes on Saudi Arabia is 
expected to be approximately $2.4 billion in 2015 [Table 3]. 

This is an increase of  $1.5 billion, or nearly three times the 
level in 2010, this cost is also expected to rise by another 
$6.5 billion in 2020. Given the expected increase in the 
number of  people diagnosed with diabetes in Saudi Arabia, 
the proportion of  public healthcare spending is expected 
to escalate from 9.3% in 2010 to 13.1% in 2015 and to 
18.3% by 2020.

The actual economic burden of  diabetes in future years is 
expected to be higher if  the cost of  health care outpaces the 
overall cost of  living, or if  the growing problem of  obesity 
increases the prevalence rate diabetes. The cost estimate of  
diabetes documents the extraordinary national economic 
burden of  diabetes. Even so, such estimates do not account 
for the lost productivity and losses attributable to pain and 
suffering incurred by people diagnosed with diabetes, as 
well as to families and friends of  those with diabetes.

CONCLUSIONS

Diabetes is a personal crisis for people living with the 
disease, and for their families. Diabetes is also causing a 
financial crisis for Saudi healthcare system. Treatment of  

Table 3: Projection of population with diagnosed 
diabetes and their healthcare expenditure – 
(in USA dollars)
Projection component Year

2010 2015 2020
MOH budget (in millions of 
dollars)

$9,350 $18,141 $35,198

Total population (in millions) 27.1 32.3 38.4
Per capital healthcare 
expenditure

$345 $562 $916

Population with diagnosed 
diabetes (in millions)

2.5 4.2 7.0

Nationality
Saudi 2.4 4.1 6.8
Non‑Saudi 0.1 0.2 0.3

Sex
Male 1.3 2.2 3.6
Female 1.2 2.1 3.5

Age (years)
<15 0.1 0.2 0.3
15‑44 0.7 1.0 1.3
45‑60 1.1 1.6 2.2
>60 0.6 1.4 3.2

Total healthcare 
expenditure (in millions of 
dollars)

People with diagnosed 
diabetes

$0.9 $2.4 $6.5

As % of MOH healthcare 
expenditure

9.3 13.1 18.3

Source,  MOH database; CDSI and MOF database for year 2010–calculated by 
the author; MOH,  Ministry of health; CDSI, Central Department of Statistics and 
Information
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the disease and its related complications are consuming 
an ever‑larger share of  healthcare budgets, and will soon 
force a tremendous increase in those budgets. Although 
the population diagnosed with diabetes comprises more 
than 9% of  the Saudi population in 2010, almost 1 in 11 
people in Saudi Arabia having diabetes, and if  the present 
prevalence rate remains unchanged over time, the ratio of  
people with to without diabetes will increase by almost 
1 in 5 people having the disease in 2020.

Diabetes cost the nation an estimated $0.9 billion in 
2010. People diagnosed with diabetes have medical 
healthcare expenditures that are ten times higher than what 
expenditures would be in the absence of  diabetes. This 
cost is estimated to be $6.5 billion by 2020 reflecting an 
increase of  $5.6 billion (or 7 times higher than the cost in 
2010) within the next 10 years or so. These figures represent 
a substantial economic burden to the future system of  
Saudi healthcares. Although, the diabetes cost estimates 
presented in this research study might be conservative for 
several reasons:
•  Omitted from this analysis due to data limitations is the 

number of  people who reported that they had diabetes 
in both private and other governmental (e.g. universities 
hospitals, Armed Forces Medical Services, Security 
Forces Hospital, National Guard Medical Services, 
Royal Commission Hospitals, Youth Welfare Hospital, 
now Saudi ARAMCO) healthcare service providers. 
At the time of  writing in 2012, there are 148 hospitals 
and about 2,360 health clinics not related to MOH 
healthcare system. This research study relied only 
on data obtained directly from the MOH healthcare 
database on people diagnosed with diabetes and ignored 
other sources of  data due to difficulty in obtaining 
them. Consequently, diabetes prevalence is probably 
much higher than figures presented in this study 
because a significant number of  cases are not included 
in the analysis.

•  Omitted from the cost estimates is the indirect cost 
associated with diabetes such as lost productivity due 
to disease‑related absenteeism, unemployment due 
to disease‑related disability, lost productivity due to 
early mortality by disease as well as the social cost 
of  intangibles such as pain and suffering and care 
provided by non‑paid caregivers. The prevention 
programs targeted to people with diabetes, research 
activities, and administration costs associated with 
diabetes are also omitted for the diabetes cost estimates 
in this study. If  a portion of  these costs were attributed 
to diabetes, the national healthcare cost of  diabetes 
would be billions of  dollars higher than what the 
estimate suggest in this study.

•  Sensitivity analysis related diabetic mellitus and its 
related complications were not carried out in this study.

Worldwide, resources allocated to diabetes prevention and 
treatment, are growing, but prevalence is also growing 
steadily. Several international reports on preventing 
DM indicated that people with diabetes are at greater 
risk of  neurological disease, peripheral vascular disease, 
cardiovascular disease, renal disease, endocrine/metabolic 
complications, ophthalmic disease, and other chronic 
complications compared with individuals without 
diabetes.[1‑8] Chronic complications are the main cause of  
death among diabetic patients and account for the higher 
costs in hospitalization and drugs, and the costs of  drugs 
for these complications are 2.5 times higher than those 
for the general population. These international reports 
suggested that better access to preventive healthcare 
system, more widespread diagnosis, more intensive 
disease management, and the advent of  new medical 
technologies could significantly eliminate or reduce the 
health problems caused by diabetes. These factors could 
also improve the quality of  life for people with diabetes 
and their families, while at the same time potentially reduce 
national expenditures for healthcare services and increasing 
productivity in the national economy.

To sum up, further research studies are needed to improve 
our understanding of  economic costs of  diabetes and its 
substantial burden to Saudi healthcare system. Special 
attention should also be given to the role of  diabetic 
awareness programs, community‑based screening 
campaigns and different health educational programs 
in reducing health problems caused by diabetes, which 
in the long run, helps to reduce the national burden of  
this disease. SHA should also be adopted by Saudi health 
providers to deal with these developments of  financial 
health flows related to the consumptions of  healthcare 
goods and services.
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