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burden of obesity-related comorbidities
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aDepartment of Surgery, School of Medicine, Kuwait University, Kuwait City, Kuwait; bNovo Nordisk, Kuwait City, Kuwait; cHealthcare Market 
Access & HEOR, Ipsos Pte Ltd, Singapore, Singapore; dBusiness Area South-East Europe, Novo Nordisk, Zurich, Switzerland 

ABSTRACT 
Objective: 44% of Kuwait’s population live with obesity and the health consequences place a signifi
cant burden on the public health system. This study provides an assessment of the cost burden of 
obesity-related comorbidities (ORC).
Methods: A retrospective micro-costing analysis was conducted to quantify the direct cost associated 
with ORCs. ORCs and their cost categories were informed by a systematic literature review and vali
dated by a local steering committee comprising three experts. Seventy public sector clinicians and 
eight hospital procurement staff were surveyed to provide healthcare resource utilization estimates 
and medical resource cost data, respectively. The annual cost of each ORC and the cost drivers were 
also validated by the steering committee.
Results: Individuals in Kuwait with any single ORC incurred direct healthcare costs ranging 1,748– 
4,205 KWD annually. Asthma, chronic kidney disease and type 2 diabetes were the costliest ORCs, 
incurring an annual cost that exceeds 3,500 KWD per patient. Hypertension, angina and atrial fibrilla
tion were the least costly ORCs. In general, costs were driven by drug costs and resources allocated to 
address treatment-related adverse events.
Limitations: In the absence of an official patient registry in Kuwait, our study provides a conservative 
estimate of direct costs derived from a nationwide survey. Additionally, the cost estimates in this study 
assumes that a patient with obesity will only experience one ORC. In reality, multi-morbid states may 
incur additional costs that are not currently captured.
Conclusions: Our study confirms that ORCs generate a significant financial burden to the public payer. 
The study provides an economic case for policymakers to recognize the exigency for obesity preven
tion and control in accordance with the ORC prevalence, and the need for sustainable investments 
towards body-mass index management to prevent individuals from developing multiple comorbidities.
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Introduction

Globally, the prevalence of obesity has increased at an alarm
ing rate, tripling between 1975 and 2016 with over 650 mil
lion adults or 13% of the world’s adult population estimated 
to be living with obesity (with a body mass index of 30 kg/ 
m2 or more) in 20161. The prevalence of obesity in the 
Middle East region and the Gulf Cooperation Council (GCC) 
are no exceptions to this trend. Kuwait, a high-income coun
try in the GCC, is of particular interest as it continually ranks 
as one of the most obese GCC countries in the world over 
the years. Obesity amongst Kuwaiti adults has been steadily 
increasing, with a prevalence of 19% in 1975, to 38% in 
2016, and 44% in 20181–3.

Obesity is a complex and systemic issue with prominent 
cardiometabolic effects in multiple organ systems and there
fore is considered a high-risk factor for non-communicable 
diseases including diabetes and cardiovascular diseases 

(CVD). In Kuwait, a cross-sectional study showed that adults 
with obesity were 1.8 times more prone to have diabetes 
than adults with a BMI < 25 kg/m24. Similarly, another cross- 
sectional study conducted in Kuwait showed that Kuwaiti 
males and females with a history of diabetes were 1.8 and 
2.1 times more likely to have obesity than individuals with
out a history of diabetes, respectively5. The same study also 
observed a correlation between obesity and heart diseases 
(myocardial infarction, angina, stroke) where men and 
women with a history of heart disease are 0.9 and 1.3 times 
more likely to be obese than individuals without a history of 
heart disease, respectively5. Obesity has also been closely 
associated with non-alcoholic fatty liver disease6, hyperten
sion (patients with obesity are at 0.93–1.11 greater odds of 
being associated with elevated blood pressure)7, restrictive 
respiratory impairment8 and metabolic syndrome9.

In 2016, non-communicable diseases (NCD) accounted for 
72% of all deaths in Kuwait – of these, 41% were due to 
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CVDs, 3% due to chronic respiratory diseases and diabetes10. 
In 2019, per capita healthcare expenditure in Kuwait was 
US$1,759 (5.5% of gross domestic product (GDP)), and 68% 
of the total government’s health expenditure i.e. US$1,186 
per capita (3.9% of GDP) was funneled to addressing NCDs 
alone11,12. Furthermore, overweight and obesity amounted 
to US$546 per capita (1.7% of GDP) and resulted in an over
all economic burden of US$2.3 billion in 2019 (this includes 
direct medical/non-medical costs as well as indirect costs 
associated with premature mortality, absenteeism, and pres
entism). Additionally, there is a negative impact of obesity 
on factors such as wage and probability of employment 
where an additional unit of BMI lowers wages by 7% and 
lowers the share of years employed by 2%13. At the current 
rate, the economic impact obesity would have on the 
Kuwaiti population is expected to grow exponentially with 
projected economic costs of US$4.2 billion in 2030 and 
US$33.3 billion in 20602. This raises concerns over the cur
rent management systems in place for obesity and obesity- 
related comorbidities (ORC) and reinforces the need for 
urgent policy-driven changes to tackle the high prevalence 
and associated economic burden.

In Kuwait, the vast majority of the services are provided 
by the Ministry of Health14. As the primary source of health
care funding, the Kuwaiti government is faced with increas
ing fiscal pressure and escalating costs. In 2021, USD 8.9 
billion was allocated to paying for public healthcare services, 
a 12.9% increase from 202014. Hospital services alone con
tributed to 91% of the healthcare expenditure, which high
lights a high reliance on costly inpatient resources and 
conversely, low utilization of less costly primary and out
patient care services15. A detailed understanding of health
care resource utilization (HCRU) and cost patterns may 
provide clarity on the cost drivers and support policymakers 
with the design of more sustainable, preventative models of 
care.

Our research contributes to the body of international lit
erature in defining the economic impact of obesity by pro
viding a detailed description of the burden of obesity 
through the identification and quantification of HCRU and 
cost components in Kuwaiti public secondary and tertiary 
health settings. By virtue, our findings may also identify 
potential care inefficiencies by highlighting health resource 
components that are overutilized. This may ultimately guide 
translational research into cost-saving interventions and 
inform key policies that drive healthcare reform in Kuwait.

Methods

In this study, we sought to estimate all fixed and variable 
annual direct costs incurred by the average patient with 
obesity in Kuwait across the care continuum of 10 ORCs. The 
comorbidities included were aligned with those recently 
examined in a UK study assessing the effect of weight loss 
on obesity-related outcomes16. Epidemiologic studies identi
fied high body-mass index (BMI) as a risk factor for type 2 
diabetes mellites (T2DM)17–19, CVD, which include heart fail
ure, angina, hypertension, atrial fibrillation and 

hyperlipidemia17–21, sleep apnea18,19,22, osteoarthritis19,23,24, 
asthma18,19, and chronic kidney disease (CKD)18,19. These 10 
ORCs were selected for inclusion in the original study 
because they encompass a broad range of organ systems 
(cardiovascular, metabolic, musculoskeletal, respiratory, and 
renal), and provide comprehensive quantification of the bur
den of obesity for our analysis.

To overcome limitations in the availability of RWD, a sur
vey-based micro-costing approach was considered the most 
feasible and accurate method for estimating the cost of 
ORCs in Kuwait. The approach utilizes HCRU information pro
vided by public sector specialists and unit cost data of every 
input consumed in the treatment of a particular patient to 
generate detailed estimates of economic costs25,26. While 
defined consensus standards and guidelines have yet to be 
developed for conducting micro-costing studies, the princi
ples are well established in the literature. To date, micro- 
costing studies have used a wide range of quantity and price 
data collection methods with varying degrees of precision – 
data can be collected manually or electronically, prospect
ively or retrospectively, either from existing hospital records, 
surveys, billing systems, or trial data25–29.

Our study was conducted from the perspective of the 
public payer across secondary and tertiary care settings. 
Although health information systems in Kuwait has received 
significant investments and has been implemented in some 
primary, secondary and tertiary healthcare centers, the adop
tion rates vary between the centers30. As a result, national 
databases and registries are currently unavailable in Kuwait 
due to poor quality of data collected and poor aggregation 
of data across the care continuum31–33. In the absence of a 
prospective data source for tracking cost and resource use 
across all Kuwaiti public care settings throughout the care 
continuum31–33, we implemented a retrospective micro-cost
ing analysis using a four-tiered approach34,35.

1. First, ‘cost categories’ (i.e. HCRU and itemized resources 
within each HCRU category) were identified for 
each ORC.

2. Second, the categories were then quantified, where a 
cost value was assigned to each cost item by weighting 
utilization against the corresponding unit prices or rele
vant quantities, as described by Drummond et al.35

3. Third, cost categories were subsequently aggregated to 
produce an overall annual cost incurred by an average 
patient with obesity with an ORC.

4. Finally, aggregated costs were externally validated 
against published estimates in literature and by a local 
steering committee panel comprising a local physician 
academic and independent industry expert.

Identification of cost categories

The cost categories included in our micro-costing exercise 
were informed by a methodical development process previ
ously established in a study conducted in Saudi Arabia that 
examined the national clinical and economic burden of obes
ity29. Treatment pathways, which included screening, 
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diagnosis, medications, and complications, were identified 
via a systematic literature review of clinical guidelines29. 
Keywords relating to each ORC and ‘guidelines’ or 
‘systematic review’ were used to identify relevant references 
in PubMed and Google Scholar, which were then used to 
determine the types of healthcare cost parameters relevant 
to each ORC29. Local validation of all cost categories was 
then sought from a local steering committee comprising a 
local academic physician and two independent industry 
experts.

For each ORC, the following cost categories were included 
in the analysis: diagnostic tests per patient, scheduled out
patient visits per patient/year, treatments received (including 
dose, frequency and duration), consumables and/or devices 
per patient/year, monitoring tests per patient/year, treat
ment-related adverse events (TRAE) and complications per 
patient/year (which included inpatient hospitalization, out
patient visits, intensive care unit (ICU) care, emergency room 
(ER) visits and inpatient procedures per patient/year.

Quantification of cost categories

Cost categories were consolidated in a standardized template 
and administered to two respondent types from Kuwait’s 
public sector – clinical specialists and procurement personnel 
via interviewer-assisted online surveys between April and 
July 2022. Where required, targeted secondary research was 
also conducted to validate the HCRU and cost data.

70 experienced specialists practicing at the consultant 
level were asked to provide HCRU estimates (Table 1). All 
respondents were required to have been working in their 
current specialist role for at least 3 years and be responsible 
for the care of at least 10 relevant patients each month. 
Potential participants were screened to ensure that they met 
the inclusion criteria and were selected from a mix of geo
graphic regions to provide a fair representation of the local 
consensus. All respondents indicated that they were practic
ing out of a public hospital from 1 of the following 6 Kuwait 
governates – Ahmadi, Capital, Farwaniya, Hawalli, Jahra and 
Mubarak Al-Kabeer.

8 experienced administrator/procurement staffs were 
asked to provide the unit cost of medical tests, consultations, 
consumables/devices, hospital admissions and medical proce
dures (Table 1). All respondents were required to have been 

working in their current specialist role for at least 3 years and 
have a knowledge score of at least 4 in each of the cost cat
egories. Potential participants were screened to ensure that 
they met the inclusion criteria and were selected from a mix 
of geographic regions. All respondents indicated that they 
were practicing out of a public hospital from 1 of the follow
ing 5 Kuwait governates – Ahmadi, Capital, Farwaniya, 
Hawalli, Jahra.

Unit costs for treatments for all 10 ORCs were derived 
from the MOH Pharmaceutical & herbal medicines – 
Medicine price list (Ministerial Resolution No. 25 of 2022 – 
Appendix (3) to Ministerial Resolution No. 17 of 2021)36. The 
price list provides information on product name, manufac
turer name, pack size/form, wholesale, and retail prices. The 
retail prices were extracted for the micro-costing analysis to 
accurately estimate the burden on the public sector.

Cost calculations

Costs were expressed in 2022 Kuwaiti dinar (KWD) and a for
eign exchange rate of 1 KWD ¼ 3.25 USD was assumed 
where cross-country comparisons were conducted. The cost 
of each item within each cost category was calculated separ
ately. For all items except treatments, the annual cost per 
patient per cost item was calculated as: Annual cost per cost 
item¼ Percentage (%) of patients utilizing the healthcare 
resource x Number of healthcare resource units utilized per 
year�Unit cost.

The annual cost for each drug per patient was calculated 
as: Annual cost for each drug treatment¼ Percentage (%) of 
patients receiving treatment�Average consumption per day 
� 30 days � 12 months�Unit cost of treatment.

Following the calculation of unit costs for each ORC, the 
total annual cost per patient per cost categories was deter
mined by summing all cost items (Figure 1). Finally, the total 
annual cost per patient per ORC was calculated by summing 
all cost categories. Cost data are presented as mean values 
in KWD or % of total costs.

Data validation

Aggregated annual cost estimates were shared with the local 
steering committee for final validation. The local steering 
committee comprised of one senior academic physician 

Table 1. Respondent type and sample size contributing to HCRU and unit cost estimates for the micro-costing analysis.
ORC HCRU data source Unit cost data source

Respondent type No. of respondents Respondent type No. of respondents

T2DM Diabetologists 10 Administrator/procurement staff 8
Endocrinologists 10

Asthma Pulmonologists 10
SA Otolaryngologists 10
OA Orthopedists 5
CKD Nephrologists 10
Angina Cardiologists 15
AF
HLD
HF
HTN

Abbreviations. AF, atrial fibrillation; CKD, chronic kidney disease; HCRU, healthcare resource utilisation; HF, heart failure; HTN, hyperten
sion; HLD, hyperlipidaemia; OA, osteoarthritis; ORC, obesity related comorbidity; SA, sleep apnea; T2DM, type 2 diabetes.
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practicing in Kuwait’s public health sector and a panel of 
two independent industry experts. Cost drivers and unit cost 
estimates were also validated by the steering committee. 
Where necessary, a targeted literature review was also con
ducted, to corroborate cost data.

Ethics declaration

The study was conducted according to ESOMAR guidelines, 
and informed consent was required for participation in sur
veys. Before the commencement of the survey, participants 
were asked to provide consent for anonymized data to be 
included in publications and were advised that any adverse 
events or product complaints raised would be reported to 
the relevant company. In addition, given that no subject- 
identifiable data were generated, and the surveillance activ
ities implied no risk or burden for any individuals, the study 
authors judged that no additional ethical review board per
mission was required. The study was performed in accord
ance with the Declaration of Helsinki (1964).

Results

Total annual costs for obesity-related comorbidities

Our cost estimate findings are based on a per patient ana
lysis and the overall prevalence of disease in Kuwait should 
be considered when quantifying the overall public payer bur
den for each ORC. Individuals in Kuwait with any ORC 
incurred an average annual healthcare cost ranging from 
1,748 KWD for hypertension and 4,205 KWD for asthma per 
patient (Table 2). Asthma, CKD and T2DM were the top 3 
costliest ORCs, incurring an annual cost of 4,205 KWD, 4,167 

KWD and 3,921 KWD, respectively. Our study found that 
costs for these ORCs were mainly driven by high treatment 
prices associated with disease management and the substan
tial demands placed on tertiary-care resources in manag
ing AEs.

Hypertension, angina, and atrial fibrillation were the least 
costly ORCs per patient (Table 2). Our study found that these 
CVD ORCs placed higher demands on outpatient and primary 
care resources, where the cost of resources are substantially 
lower than in the secondary or tertiary care inpatient set
tings. However, it is essential to note that the prevalence of 
hypertension, angina and atrial fibrillation in the general 
Kuwaiti population is high, with rates accounting to 25%, 
39% and 8%, respectively37–39. When considered at scale, 
these less costly ORCs will invariably pose a comparable 
overall economic burden to the healthcare system.

Further, our study has also accounted for the cost associated 
with each ORC as a standalone disease state. If any ORC is left 
untreated or poorly managed, patients with obesity could 
progress to or develop other ORCs along the disease spec
trum40–48. The resulting cumulative costs creates an incremental 
burden to public payers in the Kuwait healthcare system.

Cost drivers

To understand the variations in cost contributors across the 
different ORCs, we analyzed the contributions of various 
HCRU cost categories to the total annual cost for each ORC 
(Figure 2 and Table 2). In general, there was substantial het
erogeneity in terms of proportion and absolute cost of each 
cost category across all 10 ORCs. However, for the top 3 
costly ORCs (asthma, CKD and T2DM), the total ORC costs 
were primarily driven by ‘treatment’ and ‘AE’ costs.

Figure 1. Summary of cost calculation approach. Abbreviations. AE, adverse events; HbA1c, glycated hemoglobin; IPP, inpatient procedures; ORC, obesity related 
comorbidity.
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33%, 30% and 33% of the annual cost of asthma, CKD 
and T2DM, respectively, were driven by treatment costs. 
Treatments encompass pharmaceuticals and relevant treat
ment modalities that are used to manage the disease e.g. 
hemodialysis for patient with end-stage kidney disease.

The costs associated with TRAEs was another major cost 
driver accounting for 38%, 22% and 28% of total asthma, CKD 
and T2DM costs, respectively. The costs associated with TRAEs 
were driven by various factors which include a high recorded 
proportion of patients experiencing these and high utilization 
of tertiary care services to manage these TRAEs (i.e. inpatient, 
intensive care unit and emergency department services).

In the case of CKD, ‘complications’ were also a prominent 
cost driver which accounted for 31% of total CKD costs. This 
was due to the high proportion of patients experiencing 
CKD-related complications and the high utilization of health
care services in corollary (i.e. outpatient, inpatient, ICU, and 
emergency department services).

Discussion

Kuwait’s rapid economic growth and urbanization in the last 
few decades has seen drastic changes to lifestyles i.e. a shift 
towards an increasingly sedentary lifestyle, leading to 
unhealthy dietary choices, which has resulted in obesity 
reaching epidemic proportions. The association of obesity 
with various diseases is known4–9,49–51 and its impact on 
increased HCRU leading to progressive disability, morbidity 
and mortality is prominent17–19,21,22.

Kuwait’s public healthcare sector accounts for more than 
80%12 of the healthcare spending in the country and these 
circumstances place pressure on the public payer to address 
the growing clinical, economic, and humanistic burden. 
National health accounts highlight incremental expenditures, 
with government health spending as a share of GDP increas
ing annually each year12. Further, a vast majority of the 
healthcare budget has gone towards paying for hospital 
services15,52. Critically, Kuwait’s high healthcare expenditure 
has not translated into a higher output of health indicators 
such as life expectancy in contrast to countries with similar 
or lower healthcare expenditure. Local studies have 
described contributing factors which include a lack of quali
fied workforce, patients bypassing primary care interventions 
for minor ailments53 and variations in the quality of services 
offered at each primary care center54, which are due to over
crowding, low efficiency and over utilization of limited hos
pital resources. Our study confirms and illustrates this in the 
context of the burden of obesity on the Kuwaiti economy by 
highlighting areas of significant healthcare spending across 
the ORC care continuum.

In general, major contributors to the annual burden of 
ORCs were costs associated with TRAEs, complications, and 
drug treatments. Managing TRAEs and complications requires 
significant in-hospital care resources which are associated 
with higher costs, as well as care and manpower resources.

Costs associated with TRAEs is a major driver of the 
annual disease burden, consistently accounting for at least 
19% of the total cost of illness across all 10 ORCs. 

Table 2. Cost categories and costs (KWD; 2022) related to each ORC.
Categories Asthma CKD T2DM OA HF SA HLD AF Angina HTN Total

Diagnostics 128 100 66 187 182 130 136 194 116 122 1,360
Out-patient visits 465 394 465 529 405 377 493 405 405 405 4,342
Treatments 1,406 1,264 1,275 307 160 NA 396 253 202 102 5,363
Consumables 63 3 142 52 NA 16 NA 71 NA 8 356
Monitoring tests 122 153 233 185 333 135 172 205 213 190 1,940
Adverse events 1,595 917 1,114 942 1,054 828 472 374 623 517 8,435
Complications 427 1,298 534 506 548 890 676 298 321 405 5,903
In-patient procedures NA 39 91 204 105 253 140 111 32 NA 974
Total 4,205 4,167 3,921 2,912 2,785 2,629 2,484 1,911 1,911 1,748

Abbreviations. AF, atrial fibrillation; CKD, chronic kidney disease; HF, heart failure; HTN, hypertension; HLD, hyperlipidemia; NA, not applicable – cost category 
not included in the analysis for the comorbidity; OA, osteoarthritis; ORC, Obesity related comorbidity; SA, sleep apnea; T2DM, type 2 diabetes.

Figure 2. Cost contributors to total healthcare costs across 10 ORCs (%). Abbreviations. ORC, obesity related comorbidity.
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Researchers have highlighted that medication management 
issues that result in TRAEs is a critical problem that plagues 
the under-resourced and overcrowded Kuwaiti public hos
pital system55,56. Suboptimal drug management systems 
which translate to medication errors have led to 21% and 
33% of all hospitalizations in tertiary and secondary hospitals, 
respectively55,56.

Costs related to disease complications are also a signifi
cant contributor to the total annual cost of ORCs which 
include CKD, hyperlipidemia, heart failure, sleep apnea and 
hypertension (accounting for at least 20% of the total annual 
cost of each ORC). Collectively, complications and TRAEs 
place significant demands on hospital resources where 
inpatient, ICU and ER care is needed. Another trend observed 
is the longer inpatient length of stays (LoS) required to man
age these AEs and complications. Our results report an aver
age LoS in the inpatient and ICU setting of 5.1 and 6.9 d, 
respectively. Our findings are consistent with hospital utiliza
tion rates reported in Kuwait for NCDs where patient with 
obesity and hypertension, diabetes, asthma, heart disease or 
angina were 0.39, 0.25, 0.32 and 1.69 times more likely to be 
hospitalized than individuals without any NCDs57. Further, 
our findings also corroborate the clinical realities of CVDs 
requiring significant ICU care and longer hospital LoS58.

For CVDs (i.e. hypertension, angina, atrial fibrillation, 
hyperlipidemia, and heart failure), outpatient visits were also 
major contributor to the annual burden of disease, account
ing for at least 15% of the total annual cost. This is consist
ent with El-Reshaid’s58 earlier findings on the demands of 
CVDs on outpatient care resources.

Drug treatment costs are also a significant contributor to 
the annual cost of illness in Kuwait. Kuwait spent 60% of its 
total healthcare expenditure in 2015 on medicines59. This 
was primarily brought on by the demand for patented drugs 
which has resulted in low market penetration of generics 
(22% market share in 2016)14,59. Across the 3 costliest ORCs, 
asthma, CKD and T2DM, costs associated with drug treat
ment was a major contributor to the annual burden, 
accounting for approximately 30% of the annual cost of ill
ness. This was driven by expensive branded biologic agents, 
erythropoietin stimulating agents (ESA) and basal/GLP-1 
combination & GLP-1 agonists for asthma, CKD and T2DM 
respectively.

In contrast to published literature within the GCC and inter
nationally, our cost estimates for hypertension (5,682 USD vs. 
1,497 USD)60, asthma (13,666 USD vs. 108 USD)61 and T2DM 
(12,742 USD vs. 3,686 USD)62 are comparatively higher. 
Conversely, our annual cost estimates for angina (6,210 USD 
vs. 11,540 USD in KSA) and osteoarthritis (9,465 USD vs. 11,354 
USD in the United Arab Emirates) are lower than findings 
reported in neighboring countries respectively63,64. Our annual 
cost estimate for OSA of 8,544 USD per patient was also much 
lower in comparison to findings reported in the UK which 
reported an annual cost per CPAP-treated patient of 11,758 
USD65. Separately, our study estimates the annual cost of HF 
to be 9,052 USD, which is in line with results reported by a 
2021 KSA study of 9,563 USD66. In addition, the annual cost 
per patient for hyperlipidemia in our study (8,073 USD) is also 

within the range of annual cost estimates observed for 
‘hypercholesterolemia’ in Germany (5,371 USD) and 
‘hypertriglyceridemia’ in the USA (8,567 USD)67,68. It is impor
tant to note that direct comparisons to other costing studies 
are often imprecise and difficult due to the different payer and 
care setting perspectives adopted. Notably, we observed that 
many of the published studies either excluded certain cost cat
egories (e.g. diagnostics and monitoring tests61,63,68) or were 
not comprehensive about the cost items included in the ana
lysis (e.g. drug classes63, AEs and complications under hospital
ization60,63,64,66). Certain published reference studies reported 
cost estimates from a single center and is therefore not repre
sentative of the true burden of illness nationwide62,63,67.

The Kuwaiti government’s commitment to improve the 
quality of healthcare as part of its Kuwait National Vision 
2035, is a policy focus to promote better health for the 
population at a lower cost. One public health initiative 
focuses on a ‘Preventive System Against Chronic Non- 
Infectious Diseases’, which attempts to prioritize a preventive 
model over a curative model69. More policy initiatives in the 
same vein are needed to target the underlying risk factors 
(i.e. obesity) to prevent long-term consequences and reduce 
overall healthcare costs70. To our knowledge, this is the first 
study to quantify the burden of obesity systematically and 
comprehensively from the perspective of Kuwait’s public sec
tor secondary and tertiary care settings by evaluating costs 
and HCRU associated with managing ORCs. Our study hopes 
to build greater awareness of the potential health system 
inefficiencies in Kuwait and strengthen the healthcare fund
ing and resource allocation for obesity-related prevention 
and interventions in accordance with the ORC prevalence 
and the per-patient costs.

Limitations

Where real world HCRU or unit costs are not available, the 
use of a micro-costing methodologies and survey-based data 
sources have been described as an alternative approach28. 
Our study employs a broad data-collection exercise which 
comprised a nationwide survey with strict screening criteria 
for respondents. It is, however, important to note that the 
costs presented in this study are not derived from an official 
database or registry and represent our best efforts at obtain
ing estimates of the annual burden of obesity and its comor
bidities. Notwithstanding, these estimates are essential to 
address the key evidence gap in the absence of comprehen
sive RWD in Kuwait.

A further limitation to the current study is that the cost 
estimates lend an assumption that a patient with obesity 
would only experience one ORC at any given time. Although 
this provides a good understanding about the cost variations 
between the ORCs represented in this study, cost synergies 
arising due to a patient with obesity having 2 or more ORCs 
in their lifetime71,72 should be considered for an accurate 
reflection of the obesity economic burden.

Finally, this study provides a conservative estimate of the 
direct costs of ORCs and does not consider indirect costs 
incurred due to absenteeism or loss of productivity.
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Conclusion

The findings from our study confirm that ORCs create a sub
stantial financial burden for the Kuwaiti public healthcare 
system. Inefficiencies observed in secondary and tertiary care 
HCRU are also highlighted, which notably places further pres
sure on health expenditures in Kuwait amidst dwindling 
healthcare resources. Implicatively, leveraging primary care 
resources and investments in preventative models of care 
can potentially generate significant cost-savings for the pub
lic payer.

Our study has facilitated a comprehensive capture of 
HCRU and costs across the care continuum in Kuwait. It pro
vides a systematic representation of the economic burden in 
the country which would otherwise not be available and is 
instrumental in addressing a major evidence gap in Kuwait. 
Findings from this study are relevant to individuals, society, 
policy, and decision makers and can be further used for 
translational research and targeted interventions against 
obesity and its ORCs. Our study also highlights a critical 
need to overcome the current lack of RWD and reliable regis
try sources in Kuwait. The development of a robust and reli
able registry will support decision makers with useful data to 
develop well-targeted and cost-effective integrated care 
plans for obesity-related disease management.

System wide multi-stakeholder action is thus urgently 
needed to consider how resources can be sustainably allo
cated to focus on obesity control and contain burgeoning 
costs. Critically, when considered in the broader context of 
disease prevalence within the Kuwaiti population, our find
ings provide guidance on the need for a multi-tiered 
approach to healthcare funding that recognizes the overall 
burden of disease on the healthcare system.
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