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Background Global mortality rates resulting from non-communicable dis-
eases (NCDs) are reaching alarming levels, especially in low- and middle-in-
come countries, imposing a considerable burden on individuals and health
systems as a whole. This scoping review aims at synthesizing the existing
literature evaluating the cost associated with the management and treatment
of major NCDs across all Arab countries; at evaluating the quality of these
studies; and at identifying the gap in existing literature.

Methods A systematic search was conducted using Medline electronic da-
tabase to retrieve articles evaluating costs associated with management of
NCDs in Arab countries, published in English between January 2000 and
April 2016. 55 studies met the eligibility criteria and were independently
screened by two reviewers who extracted/calculated the following informa-
tion: country, theme (management of NCD, treatment/medication, or proce-
dure), study design, setting, population/sample size, publication year, year
for cost data cost conversion (US$), costing approach, costing perspective,
type of costs, source of information and quality evaluation using the New-
castle—Ottawa Scale (NOS).

Results The reviewed articles covered 16 countries in the Arab region. Most
of the studies were observational with a retrospective or prospective design,
with a relatively low to very low quality score. Our synthesis revealed that
NCDs” management costs in the Arab region are high; however, there is a
large variation in the methods used to quantify the costs of NCDs in these
countries, making it difficult to conduct any type of comparisons.

Conclusions The findings revealed that data on the direct costs of NCDs
remains limited by the paucity of this type of evidence and the generally low
quality of studies published in this area. There is a need for future studies,
of improved and harmonized methodology, as such evidence is key for de-
cision-makers and directs health care planning,.

Global mortality rates resulting from non-communicable diseases (NCDs) are
reaching alarming levels with an increase from below 8 million between 1990
and 2010 to 34.5 million during year 2010 [1]. This figure is estimated to reach
52 million by 2030 [2,3]. Notably, low- and middle-income countries (LMICs)
witnessed highest percentage increase of NCDs deaths with an expected aver-
age of 7 out of every 10 deaths occurring in developing countries by 2020 [4].
Eighty two percent of these deaths are caused by four major NCDs, namely car-
diovascular diseases, chronic respiratory diseases (asthma and chronic obstruc-
tive pulmonary disease in particular), cancer, and diabetes [5-7]. Consistent
with global trend, the Arab region was witnessing an increasing NCDs burden
[8]. In Lebanon, 85% of deaths are attributed to NCDs [9,10], while in Morocco
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and Kuwait, NCDs account for 75% and 73% of deaths, respectively [11,12]. Furthermore, while deaths
caused by infectious diseases are declining in the West, some countries in the region still carry a double
burden of disease like Sudan, where 34% of deaths are attributable to NCDs, and 53% still result from
communicable diseases [12,13]. The latter challenge of dealing with multiple diseases is intensified by
several factors: limited human and financial resources, weak surveillance system, limited access to health
care services and lack of financial protection in terms of insurance or public funding [14].

Worldwide, the rising burden of death and disability attributed to NCDs threatens the functionality and
effectiveness of the health sector and imposes risks on economic stability and development of societies
[15,16]. In several developed and developing countries, health costs and productivity loss associated with
management of diabetes alone represent a significant share of gross domestic product (GDP), reaching 1%
share from the US economy [17]. Economists are expressing major concerns about the long-term macro-
economic impact of NCDs on capital accumulation and GDP worldwide, with most severe consequences
likely to be felt by developing countries [18]. In fact, it is estimated that NCDs costs will reach more than
US$ 30 trillion in the coming two decades [19] further challenging the ability of health care systems to
cope with these rising costs, especially in resource-scarce countries [18].

Considerable literature exists on economic evaluation and costs associated with NCDs in different regions
worldwide, mostly in high-income countries (HICs) [20-23]. However, to date, no such studies exist in
LMICs [4,24-27] and minimal effort was undertaken to synthesize and analyze current evidence address-
ing this issue in a comprehensive review [28-30]. Additionally, there has not been any attempt to collate
and review relevant literature and evaluate the quality of existing studies on NCDs’ cost in the Arab re-
gion. This study aims to identify and synthesize available published evidence evaluating the cost associ-
ated with management and treatment of major NCDs across all Arab countries; to appraise critically these
studies” quality; and to identify the gap in existing literature. This study’s findings will aid in building a
profile of the financial burden of NCDs in the Arab region, which would support and direct health care
planning and future health research.

METHODS

Search strategy and inclusion criteria

A systematic search was conducted using Medline electronic database to identify and retrieve articles eval-
uating the cost associated with management of NCDs in all 22 Arab countries; namely: Algeria, Bahrain,
Comoros, Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, Oman, Palestine,
Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United Arab Emirates and Yemen. Based on their glob-
al economic burden on governments and populations,
the following NCDs were selected: cardiovascular dis-
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Figure 1. Flowchart of articles identified, included and excluded. viewed to assess their eligibility based on their content
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and study population. A total of 725 papers were identified to fit the initial search criteria. After remov-
ing duplicates, 707 papers remained for further screening.

Study selection

Titles and abstracts of the initially identified articles were screened by two independent reviewers to as-
sess whether they fulfill the selection criteria using keywords including cost/costing, feasibility, utilization,
finance/financing, payment, reimbursement, coverage and charge, expenses, monetary outcomes and re-
source investment. Articles not including any of the above-mentioned keywords in the title or abstract were
excluded. Hence, 534 articles were identified for full text review and were assessed by the two reviewers
for relevance with regard to the research topic. Only those articles that provided direct quantification of
costs associated with NCDs, their treatment, management, or risk factors within the target countries were
included. Studies conducted outside of Arab region were excluded. Any disagreement between the two
reviewers was resolved by discussion and consensus or through consultation with a third reviewer when
needed. The identified eligible articles accounted for a total of 55 articles, tackling the issue of NCDs’
costs within at least one of the Arab countries.

Data abstraction

Data was extracted from full texts included in this review using a data collection form composed of the
following criteria (Table 1):

e Country — based on study location;

 Category — based on main theme/topic addressed: management of the NCD, treatment/medica-
tion, or procedure;

* Study design — classified as cross-sectional, cohort, review, or systematic review/meta-analysis;

e Setting — described as being a health system, cases from primary healthcare center, hospital, or
clinic (private vs. public):

* Population/Sample size;

e Year of publication;

* Year for cost data;

* Costing approach — classified as bottom up or top down;

* Costing perspective — classified as societal, governmental, provider or patient;

* Type of costs — classified as direct medical, indirect medical and indirect;

* Source of information — classified as survey, medical record, health information survey or elec-

tronic database

The findings are presented by type of NCD. US$ were used when assessing economic costs across all
studies to enhance comparability. Other reported local currencies were converted to US$ based on the
exchange rate specified by the corresponding study. When exchange rate was not mentioned, conversion
to US$ was performed using the conversion rate specific to the year of publication of the study.

Quality evaluation

The quality of included cross-sectional, case-control and cohort studies was evaluated using the Newcas-
tle-Ottawa Scale (NOS), which is based on three domains: selection, comparability and exposure [87]. A
maximum of one star can be awarded to each question in the selection category and one star to each ques-
tion included in the exposure category, while a maximum of two stars can be awarded to a single question
in the comparability section. For each study, a quality score is then generated by adding up the number
of stars given and would not exceed 9 stars. The modified version of the NOS used for descriptive and
cross-sectional studies was adopted from the systematic review conducted by Jaspers et al (2015) [88].

RESULTS

We initially identified 725 potentially eligible references published between 2000 and 2016 (Figure 1).
Of those, and after title and abstract and full text screenings, 55 studies met the inclusion criteria and
were thoroughly described in the review.
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Overview of included studies

The reviewed articles covered most of the Arab region, yet no data was available from 6 of the 22 Arab
countries, namely Iraq, Somalia, Libya, Mauritania, Djibouti and Comoros. The majority of studies (n=27)
originated from high-income Arab countries, while 19 were conducted in lower-middle income and 12
were from upper-middle income Arab countries. This reflected GDP variation across the reviewed articles.
Most studies were conducted in the Kingdom of Saudi Arabia (n=15), Egypt (n=8) and Jordan (n=7)
whereas 5 studies were conducted in multiple countries (Table 1). Included studies were mainly obser-
vational with retrospective or prospective design, few other studies were modeling, reviews, systematic
reviews, meta-analyses, commentaries and cost analyses. In 30 studies, the setting represented was the
health system. The remaining studies sampled eligible participants from hospitals (n=15), medical cen-
ters (n=5), primary health care centers (n=3) and private and public clinics (n=2) (Table 1).

The most frequently studied NCD was diabetes (n=18) whereas chronic respiratory diseases (mainly asth-
ma, n=9) and cancer were each analyzed in 11 studies. Twelve studies focused on cost associated with
management of cardiovascular diseases while 7 studies focused on other NCDs mainly chronic renal fail-
ure (Table 1). Only one study addressed the four NCDs together.

All of the included studies reported direct medical costs associated with the management of the four major
non-communicable diseases in the Arab region. Some studies (n=15) also included indirect costs such as
loss of productivity and premature death. While only one article described direct non-medical costs that
are not directly related to medical services such as transportation. (Table 4).

Cost data collected through surveys represented the most commonly used data source (n=19) while 12
studies relied on data retrieved from health information systems of ministries, hospitals and insurance
companies followed by prior estimates published in the literature, which is represented as electronic data-
base (n=12) in Table 5. Medical records were used in eight studies and a data source was not applicable
for the component costs of one study. Some studies included several cost components and data sources
without giving a clear description of which data sources were used for particular components.

Among the 55 studies included, 23 (42%) studies described the patient’s perspective and 21 (38%) stud-
ies described the provider’s perspective in estimating the costs highlighting that the majority of the stud-
ies focused on the costs that fall on either patients or health care institutions providing health services.
Eight studies looked at the governmental costs associated with NCDs. The remaining studies (n=8) de-
scribed the societal level costs.

Although most of the studies did not clearly indicate the costing approach used, the overall aim of the cost
analysis and the sources of data assisted in determining the costing approaches followed. Most of the stud-
ies (n=36) estimated the costs using a bottom up approach or micro-costing, while only nine studies re-
lied on a top-down approach or gross-costing in their measurements. Only one study reported using both
approaches, while identifying the costing approach was not applicable in seven of the included studies.

Quality of the included studies

The majority of the studies were appointed a quality score (34 of the 55 included studies). In the stud-
ies where a quality score was not assigned, the study design and methodology made quality assessment
not feasible. The median quality score over all the studies was three out of nine (interquartile range 2-4).
Two thirds of the eligible and scored studies scored three points or less, showing that most of the studies
were of low to very low quality.

Cardiovascular diseases

As part of a cost-effectiveness analysis by Mason et al (2014) for the implementation of salt reduction pol-
icies [74], health care cost of coronary heart diseases (CHD) in Palestine was estimated (Table 2). The cal-
culation of health care cost of CHDs incorporated standardized unit cost per patient for a number of CHD
conditions, namely, acute myocardial infractions (AMI), secondary prevention following AMI, unstable
angina, chronic heart failure (treated in a hospital setting, or in the community), and hypertension [74].
Healthcare cost of coronary heart diseases in Palestine was estimated to be US$ 354719519 [74] (Table 2).

A second study from Palestine also quantified costs associated with treating cardiovascular diseases; more
specifically, the study estimated total cost of the cardiac catheterization unit in a major governmental hos-
pital in Palestine as part of cost-volume-profit analysis [76]. Total cost calculations included fixed costs
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Tahle 4. Results indicating cost associated with the management of other NCDs reported in the included studies

Aoogesseo ~ Poputation stunien /  Catecory/ Quaurty

SOURCE Country NeD CONTACTED Costin Scope QuTCOME SPECIFIED AS Point estimate (iv USS) SCORE
Shaheen and Al Kingdom of ~ Chronic re- NA Procedure Annual cost incurred toward main- 19400 NA
Khader [36] Saudi Arabia nal failure tenance hemodialysis
Batieha et al Jordan Chronic re- Patients on he-  Procedure Total annual cost of hemodialysis 29715553 4
[41] nal failure  modialysis including hemodialysis sessions,

medications and investigations,

admissions and arterial access
Strzelczyk et al ~ Sultanate of  Epilepsy Patients aged Management % attributed to inpatient admission = 52% NA
[46] Oman >13 years old
Sabry etal [48] Kingdom of  Chronic re- Adult chronic ~ Treatment Mean cost of 6 mo use of (1) (1) 67.57 and (2) 2

Saudi Arabia nal failure  renal failure pa-
tients stabilized

on hemodialysis

tinzaparin sodium per patient com-
pared to that of (2) unfractionated
heparins

51.23

Chronic renal
failure patients

Soliman & Egypt
Roshd [60]

End-stage
renal dis-
ease

Management (1) annual cost for thrice-week-
ly hemodialysis, (2) cost of CAPD
catheter insertion, (3) annual cost

(1) 3250, (2) 150,
(3) [4500-60001, (4)
6000-7500 and (5)

of 3 to 4 fluid exchanges, (4) costs  3250-6000
for pre-transplantation and trans-
plantation procedures, (5) annual

costs for immunosuppressive drugs

Al-Shdaifat and  Jordan Chronic re- Chronic renal Procedure (1) total annual cost at MOH and (1)17.7 million and 3
Manaf [68] nal failure  failure patients (2) annual cost per patient (2) 9976

Eltabbakh etal ~ Egypt Liver cir- Liver cirrhosis ~ Procedure Annual cost of detecting a treatable (1) 560 and (2) 650 2
[81] rhosis patients HCC case by (1) ultrasound and (2)

by both ultrasound and AFP

MOH — Ministry of Health, HCC — Hepatocellular carcinoma, AFP —Alpha-fetoprotein, CAPD — Continuous ambulatory peritoneal dialysis

*N/A refers to “not applicable” whereby the data of interest is not specified in the respective reference.

US$ 208244 564, with the greatest cost drivers being inpatient hospital stays and emergency department
visits, while medications constituted only 7% of total direct costs of treatment [70].

DISCUSSION

As NCDs’ burden in the Arab region continues to grow, it becomes more necessary to assess the impact
(financial and economic) of NCDs on patients and governments. In this review, studies providing quanti-
fication of costs associated with NCDs in 22 Arab countries, their treatment, management, or risk factors
were included. The review identified and summarized only 55 studies covering the 16-year period (2000-
2016). Costing studies were derived from LMICs like Sudan, Palestine, and Morocco, upper-middle-in-
come countries and HICs, with four studies covering multiple countries in the Arab region [74-76,89].
All four classes of major NCDs [5], including diabetes, asthma, cancer and cardiovascular diseases were
evaluated, and costs were determined for treatment or management of diseases, at the societal, govern-
mental, provider, or patient level.

The studies were classified by costing variables such as costing approach, costing perspective, types of
costs, and sources of information, although many of the studies did not indicate the method of costing
used, nor specify the types of costs included. Furthermore, there was a large variation in the methods
used to quantify NCDs’ costs in these countries. This lack of standardization made it difficult to conduct
any type of cross-country, intra-country, or international comparisons. Any kind of cross-country com-
parison was further impeded by a focus, in the majority of identified studies, on treatment or manage-
ment of only one class or type of NCD, with the exception of one study from Lebanon, which looked at
costs of all smoking-related NCDs [89]. Also limiting cross-country and intra-country comparisons was
inclusion of only one or a few variables of cost in calculations, with almost no calculations of the costs of
NCDs covered in their totality. As such, it was not possible to identify trends in the costs of NCD man-
agement for Arab countries. Only three studies from Morocco used similar methodologies to quantify
the costs of different classes of cancer to the Moroccan government [52,59,61]. These studies were also
among the most comprehensive in their calculations, looking at different disease stages, and considering
the incidence of the disease, and the different treatment modalities [52,59,61]. Even in the latter case,
the heterogeneity in the cost calculation did not allow for trend identification. Nevertheless, the use of a
semi-standardized method to quantify the direct costs of the different types of cancer in Morocco had its
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Tahle 5. Results indicating costing approach, costing perspective, type of costs and sources of information associated with the man-

agement of the NCDs reported in the included studies*

Source Year  Costing ApPROACH CosTin PERSPECTIVE  TYPE OF COSTS SOURCES OF INFORMATION™
Ad’t-Khaled et al [32] 2000  Bottom up Governmental  Direct medical and indirect Survey
Al Khaja et al [33] 2001  Bottom up Societal Direct medical Survey
Caro et al [34] 2002 N/A Patient Direct medical and indirect Survey
Behbehani and Al-Yousifi [35] 2003  Top down Provider Direct medical Survey
Shaheen and Al Khader [36] 2005 N/A Governmental  Direct medical NA
Arevian [37] 2005 N/A Provider Direct medical and indirect Medical record
Elrayah et al [38] 2005 Bottom up Provider Direct medical and indirect Survey
Al Marri [39] 2006  Bottom up Provider Direct medical Health information system
El-Zawahry et al [40] 2007  Bottom up Patient Direct medical Medical record
Batieha et al [41] 2007  Bottom up Patient Direct medical Survey
Abdel-Rahman et al [42] 2008  Bottom up Provider Direct medical Medical record
Ali et al [43] 2008  Bottom up Provider Direct and indirect medical cost Survey
Dennison et al [44] 2008 Top down Provider Direct medical Medical record
El-Zimaity et al [45] 2008 N/A Patient Direct medical Medical record
Strzelezyk et al [46] 2008 Bottom up Patient Direct medical and indirect Electronic databases
Al-Naggar et al [47] 2009 N/A Provider Direct medical Survey
Sabry et al [48] 2009 N/A Patient Direct medical Survey
Sweileh et. al [49] 2009  Bottom up Patient Direct medical Survey
Shams & Barakat [50] 2010 N/A Patient Direct medical and indirect Survey
Al-Maskari [51] 2010 Bottom up Patient Direct medical Survey
Boutayeb et al [52] 2010  Bottom up Provider Direct medical Secondary data
Denewer et al [53] 2010  Bottom up Patient Direct medical Survey
Elrayah-Eliadarous et al [54] 2010 Top down Patient Direct medical Survey
Valentine et al [55] 2010  Bottom up Provider Direct medical Electronic databases
Farag et al [56] 2011  Bottom up Provider Direct medical Electronic databases
Osman et al [57] 2011  Bottom up Provider Direct medical Medical record
Alameddine & Nassir [58] 2012 Top down Provider Direct medical Medical record
Berraho et al [59] 2012  Bottom up Patient Direct medical Health information system
Soliman & Roshd [60] 2012  Bottom up Patient Direct medical Survey
Tachfouti et al [61] 2012  Bottom up Governmental  Direct medical Health information system
Al-Busaidi et al [62] 2013  Bottom up Patient Direct medical Electronic databases
Algahtani et al [63] 2013  Bottom up Provider Direct medical Health information system
Alhowaish [64] 2013  Top down Governmental ~ Direct medical Health information system
Almutairi and Alkharfy [65] 2013  Bottom up Governmental  Direct medical Health information system
Al-Rubeaan et al [66] 2013  Bottom up Governmental  Direct medical Health information system
Al-Sharayri et al [67] 2013  Bottom up Provider Direct medical Medical record
Al-Shdaifat and Manaf [68] 2013  Bottom up and top down Provider Direct medical and nonmedical Health information system
and indirect

Ghanname et al [69] 2013 Bottom up Patient Direct medical Health information system
Khadadah [70] 2013  Bottom up Patient Direct medical Survey
Alzaabi et al [71] 2014  Bottom up Government Direct medical Health information system
Ghanname et al [72] 2014  Bottom up Patient Direct medical Health information system
Lamri et al [73] 2014  Top down Patient Direct medical and indirect Electronic databases
Mason et al [74] 2014  Top down Governmental  Direct medical and indirect Survey

and Provider
Younis et al [76] 2011 N/A Provider Direct medical Health information system
Isma'eel et al [75] 2012 N/A Patient Direct medical Electronic databases
Shafie et al [77] 2014 Bottom up Patient Direct medical and indirect Survey
Al-Busaidi et al [78] 2015 Bottom up Patient Direct medical Electronic databases
Al-Kaabi & Atherton [79] 2015 Top down Societal Direct medical and indirect Electronic databases
Antar et al [80] 2015 Bottom up Provider Direct medical Health information system
Eltabbakh et al [81] 2015 Bottom up Patient Direct medical and indirect Survey
Gupta et al [82] 2015 Bottom up Societal Direct medical and indirect Electronic database
Home et al [83] 2015 Bottom up Societal Direct medical and indirect Electronic database
Schubert et al [84] 2015 Bottom up Provider Direct medical Electronic database
Thaqafi et al [85] 2015 Bottom up Provider Direct medical Electronic database
Ahmad et al [86] 016  Top down Patient Direct medical Health information system

*N/A refers to “not applicable” whereby the data of interest is not specified in the respective reference.
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advantages. It allowed authors to make comparisons with international countries at an individual treat-
ment level, allowed them to make comparisons to the Ministry of Health budgets, both at national and
regional levels, and to make comparisons to national income levels [52,59,61]. In all cases, the direct cost
of treatment was found to be higher than national budgets, higher than minimum income, but lower than
the cost in countries used for comparison, pointing to the heavy burden that cancer treatment places on
individuals and governments [52,59,61]. Such comprehensive results are useful for governments and de-
cision-makers when allocating budgets and prioritizing funding to health facilities [52,59,61]. Yet studies
from Morocco failed to look at cancer cost in its totality, and excluded crucial variables like indirect costs,
productivity loss, and costs associated with outpatient treatment; therefore, costs obtained are likely an
underestimation of the true cost of this NCD [52,59,61]. This was a common problem across most stud-
ies included in this review. Other methodological limitations identified from the studies included the use
of different sampling frames and study designs, due to the epidemiological nature of the majority of the
studies included. At the individual country level, instability, data scarcity, and struggling health care (in-
formation) systems could explain the variation in the data available to measure costs of NCDs, and thus
the varying methodologies used [90,91].

The closest comparison to findings can be extracted from studies conducted in HICs, and from members
of Organization for Economic Co-operation and Development (OECD). One such study looked at NCDs’
impact on national health expenditure [92]. Researchers found for the majority of included countries that
NCDs accounted for at least one third of countries’ national health expenditure [92]. This analysis was
possible because these countries, mostly OECD members, used a national health account framework for
analysis [92]. The availability of standardized data on costs from these countries even made it possible to
compare expenditure at two different time periods [92]. Among those studies identified in this review,
few considered the time horizon when assessing the costs of NCDs, A systematic review that looked at
NCDs’ global impact on health care spending and national income, mostly for countries in the Amer-
ican and European WHO regions, found that global health care expenditure on NCDs was increasing
with time; furthermore, NCDs were resulting in national income losses [93]. However, this review only
included one country from the Arab region [93]. For the most part, other reviews focusing on NCDs’
costs to individuals and households suffered from similar methodological limitations as those identified
in this review [29,88].

Limitations

Due to the fact that our study was part of a larger epidemiological approach scoping review, the includ-
ed studies analyzed in this review are subject to several limitations including absence of a clear definition
of costing method used, wide heterogeneity in methods followed to calculate same and different types of
cost and variation in case definition. Other limitations are related to missing data on patient characteris-
tics, which could have affected care or cost, sample representativeness like exclusion of individuals not
seeking care for financial reasons and uneven geographical distribution. There are also differences between
health systems in Arab countries, affecting the allocation of health funds for NCDs’ management. These
factors did not allow us to pool reported cost estimates, to generalize results or to generate comparisons
across studies. Another limitation is the search language used. This review only identified studies pub-
lished in English, or containing an English abstract or keywords, potentially impacting number of studies
identified and included in the review.

CONCLUSIONS

The burden of NCDs in the Arab region is set to continue growing, conforming to local and global trends.
This scoping review on the costs of NCDs in Arab region sheds light on an important issue: although
NCDs-related morbidity and mortality continue to rise in all Arab countries across different income levels,
data on costing remains limited by this type of evidence’s paucity and the generally low quality of studies
published in this area. Internationally, NCDs resulted in high health care costs for governments and in
great out-of-pocket and catastrophic health expenditures for households. Still, global findings and trends
regarding NCDs raises questions of representativeness when inferring about applicability in the local and
regional context. Moreover, even at international levels, questions persist concerning methodologies used
for inferring costs at the national level.

Furthermore, although this review represents the most comprehensive to-date assessment of studies in
the region directly quantifying the costs of NCDs, it remains restricted by the paucity of evidence and the
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