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Abstract

Introduction: Hypertension, particularly untreated, leads to serious compli-
cations and contributes to high costs incurred by the whole society. The aim
of the review was to carry out a social and economic comparison of various
categories of hypertension costs from different countries.

Material and methods: The study was a systematic review. PubMed, Co-
chrane Library and Google Scholar databases were searched. Hypertension
costs were analyzed in 8 cost categories. An attempt was made to determine
whether selected economic and social factors (such as HDI or GDP) influ-
enced hypertension costs.

Results: The review included data from 15 countries: Brazil, Cambodia, Can-
ada, China, Greece, Indonesia, Italy, Jamaica, Kyrgyzstan, Mexico, Poland,
Spain, USA, Vietnam and Zimbabwe. The papers included in the review were
heterogeneous with respect to cost categories, which made comparisons dif-
ficult. The average total costs of hypertension for all the studied countries,
calculated per person, amounted to 630.14 IntS, direct costs — 1,497.36 IntS,
and indirect costs — 282.34 IntS. The ranking of countries by costs and by
selected economic and social indices points at the possible relationship be-
tween these indices and hypertension costs.

Conclusions: The costs of hypertension calculated per country reached the
region of several dozen billion IntS. Other sources usually showed lower
costs than those presented in this review. This indicates a growth in costs
from year to year and the future increasing burden on society. Globally uni-
form cost terminology and cost calculation standards need to be developed.
That would facilitate making more informed decisions regarding fund allo-
cation in hypertension management schemes.

Key words: hypertension costs, total costs, direct costs, indirect costs,
hospital costs, drug costs, socioeconomic indices.

Introduction

Cardiovascular diseases (CVDs) are the leading cause of morbidity
and death globally. Hypertension (HT), together with dyslipidemia, is
a major risk factor for CVDs [1], regardless of sex or ethnicity [2]. The eti-
ology of high blood pressure is varied. With prevalence from 20% to even
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50% in adults, HT is the most common condition
in developed countries [3]. It is usually defined as
blood pressure exceeding 140/90 mm Hg [4]. This
definition was adopted for the purposes of this
article as valid within the time scope covered in
the review. However, according to the most recent
guideline for hypertension of the American Col-
lege of Cardiology (ACC), hypertension is defined
as blood pressure exceeding 130/80 mm Hg [2].

As a risk factor for CVDs, HT is indirectly the
leading cause of death and the third cause of dis-
ability globally [5]. Its long-term effects include
damage to such organs as blood vessels, heart,
and kidneys [6]. Frequent HT complications are
left ventricular hypertrophy [7], heart failure [8],
and stroke [9].

The aim of this study was to collect and com-
pare data on the costs of hypertension manage-
ment, morbidity, and mortality across different
countries and across different cost categories. An
attempt was made to adopt a global perspective,
including cost data from as many countries in the
world as possible. The aim of this approach was
to identify the categories where the costs are the
highest. Such information would allow for better
planning of future healthcare spending, for exam-
ple through changes in fund allocation or reorga-
nization of hypertension care focused on primary
prevention. Consequently, this could contribute to
more cost-effective hypertension management.
Additionally, the authors tried to go beyond the
cost analysis and adopt a socio-economic per-
spective with the use of indices commonly used in
international rankings.

The cost data come from original research pa-
pers analyzing the phenomenon for a particular
country or a region of a country (such as Quebec
in Canada or particular states in Mexico). HT costs
were divided into the following categories: total
costs — the sum of direct and indirect costs, direct
costs connected with HT therapy (drugs, medical
equipment, diagnostics, hospitalization, consul-
tations, nursing, medical transport, etc.), indirect
costs, i.e. economic losses caused by decreased
productivity of employees (presenteeism), their ab-
sence from work caused by sickness (absenteeism)
and premature deaths, hospital costs, i.e. those re-
lated specifically to hospitalization, drug costs, i.e.
the costs related to the purchase and management
of medications, pharmaceutical care costs, i.e. costs
related to pharmacist’s participation in the treat-
ment, out-of-pocket expenses, i.e. the expenses
paid directly by the patient, and finally costs of
stroke as a separate category of direct costs. Such
cost classification and definitions are commonly
used in pharmacoeconomic analyses, for instance
in the study by Mitchell-Fearon et al. [10]. Since
stroke is a frequent complication of HT, the costs

A global perspective on the costs of hypertension: a systematic review

of stroke were also included in the study. As was
noted by Turin et al., the lifetime risk of stroke for
men at the age of 45 was 17.21% for men without
HT and 32.79% for hypertensive men [11].

Material and methods

According to the categories presented above,
HT costs were calculated and presented in tables,
either on a per patient basis or as a total. Addi-
tional analyses were carried out as regards cost
structure. Finally, countries were ranked by costs
and by selected socioeconomic indices in order to
check whether an increase of costs coincided with
an increase of particular indices.

Literature search

The search was carried out in PubMed, Co-
chrane and Google Scholar. In each case, the
following search terms were used: hypertension
costs, hypertension economic burden, hyperten-
sion economic impact, hypertension economic ef-
fects and hypertension social effects. The terms
were searched for in both titles and abstracts. The
following filters were used in PubMed: free full
texts available, a publication date from 1 January
2014 to 31 December 2018, and English as the
language of publication.

The filters used in Cochrane Library were: a tri-
al as the type of study, and a publication date from
2014 to 2018.

In the Google Scholar database, the only filter
used was a publication date from the year 2014
onwards. The default sorting by relevance was re-
tained.

Out of the publications found, all of the re-
sults from PubMed and Cochrane Library da-
tabases were taken into account. By contrast,
only the first 100 pages of search results from
Google Scholar (sorted by relevance) were taken
into account, as further pages presented results
irrelevant to the search terms. In addition, ref-
erence lists of included publications were also
searched manually to be able to include also
paid publications from journals subscribed by
our institution.

Selection was carried out by two authors in-
dependently in accordance with the PRISMA
Statement [12]. First, duplicate records and arti-
cles not related to HT costs were excluded. Next,
the authors excluded articles not available as the
full text, those which were not original research,
and those where the presented costs were not
comparable. Studies based on forecasting (e.g.
Markov modeling) were included on the assump-
tion that the models used permit reliable cost
estimates. Subsequently, the quality of the ar-
ticles was assessed using the Downs and Black
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Figure 1. PRISMA flow diagram showing the record
selection process

checklist [13]. As a result, 40 publications were
included in the review. Since the data in the
selected studies turned out not to be homoge-
neous enough, no meta-analysis was conducted
(Figure 1).

Synthesis of literature

The following information on the included ar-
ticles was collated: the name of the main author,
country or region described, study population,
type of research, reference year for costs, and cost
currency. All the extracted cost information was
allocated to a specific cost category and, in the
few cases where the cost was not given in inter-
national dollars (IntS), conversion was carried out.
The exchange rates for this currency were taken
from the databases of the World Bank [14] for the
year given as a reference year for costs in a given
study. If the reference year was not specified, it
was assumed that the cost data refer to the year
when a given study was accepted for publication.
Amounts in local currencies were given using ISO
4217 currency codes. As the exchange rate for in-
ternational dollars in relation to a local currency is
always calculated on the basis of the purchasing
power parity of the United States dollar (USD), the
IntS/USD exchange rate always equals 1. In the
case of a few Polish studies where costs were giv-
en in euro (EUR) despite the official Polish curren-
cy being the Polish zloty (PLN), the Int$/EUR ex-
change rate in Germany in a given year was used.

Results

When assessed for data quality (very low, low,
moderate, high), 22 of the 40 publications pre-
sented data of low quality, 17 presented data of
moderate quality, and 1 presented data of high
quality. There were no publications with very low
quality of data. The quality of a majority of pub-
lications was on the borderline between low and
moderate.

Table | presents all the publications included
in the review [10, 15-53]. Table Il shows HT costs
— divided into comparable categories — extracted
from the publications included in the review.

The lowest cost values were observed 9 times
in Indonesia, 6 times in Jamaica, 3 times in Bra-
zil, twice in Mexico, once in Kyrgyzstan, once in
the USA, and once in Vietnam. The highest cost
values were observed 15 times in the USA, twice
in Jamaica, twice in Canada, once in Brazil, once
in Greece, once in Spain, and once in Poland (Ta-
ble I1).

On average, direct costs turned out to consti-
tute a slightly bigger share (51.5%) of the total
costs than indirect costs (48.5%). Generally, it can
be assumed that the proportion of one type of
costs to the other does not exceed 60% vs. 40%.
Such analysis of cost structure was carried out for
only four countries, since only in these cases were
all the necessary data (i.e. total costs, direct costs
and indirect costs) available (Table V).

On average, the biggest share in the cost struc-
ture is that of other costs (53.33%) and hospital
costs (26.33%), while the smallest share is that
of drug costs (20.33%). A possible reason for the
considerable differences in the cost structure be-
tween the analyzed countries is, apart from the
specific character of each country, the different
methodology of gathering component data. This
analysis was carried out for only three countries
for which all the necessary data (i.e. direct costs,
hospital costs and drug costs) were available (Ta-
ble V).

Additional socio-economic data are presented
in Tables VI and VII.

Discussion

No reviews were found with a scope so wide
as the scope of this review. The only study cov-
ering more than one country was that by Mullins
2004 [54], which compared hospital costs and
outpatient treatment costs for HT complications,
including stroke. Therefore, the data from this re-
view were compared mainly to studies covering
individual countries.

In one study carried out in the USA (Benja-
min 2019) [55], total HT costs were estimated at
55,900,000,000 USD, direct costs at 51,300,000,000
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Table I. Details of the included studies

A global perspective on the costs of hypertension: a systematic review

Record Country Population Type of study Reference Purchasing
(region) year for costs power
(currency) parity
Alvarez-Sabin Spain 176 aged over Epidemiological, 2012 (EUR) Int$ 1 =
2016 [15] 18 years, mean observational, prospective, 0.695 EUR
age 72.1 years multicenter study
(54.8% males)
Arredondo Mexico 654 701 Cost estimation 2015 (USD) -
2015 [16] reported cases
of adults with
hypertension
Arredondo Mexico (Hidalgo, Unspecified Time series study 2015 (USD) -
2016 [17] Jalisco, Morelos,
Sinaloa, Yucatan)
Bernard 2014 USA 9383 aged Study based on data from 2009 (USD) -
[18] 18-64 years the Medical Expenditure
(49.9% males) Panel Survey — Household
Component (MEPS — HC)
Bigdeli 2016 Cambodia 1 250 aged over Cross-sectional household 2014 (USD) -
[19] 18 years, mean survey
age 56 years
(33.0% males)
Boan 2014 USA 84 179 aged Study based on data from 2014 (USD) -
[20] over 25 years the State Inpatient Hospital
(35.5% blacks, Discharge Database
37.0% aged
over 65 years)
Boubouch- Greece 116 aged over Costs estimation 2014 (EUR) IntS 1=
airopoulou 30 years 0.611 EUR
2014 [21]
Bueno 2017 Brazil 806 aged Cross-sectional study 2015 (USD) -
[22] over 60 years
(39.1% males)
Cazarim 2018 Brazil 104 aged Cost-effectiveness study 2015 (USD) -
[23] 38-83 years
Finkelstein Indonesia 10 795 mean Study based on data from 2008 (IntS) -
2014 [24] age 53.3years  Indonesian Family Life Survey
(47.8% males) (IFLS)
Gilmer 2014 USA 71617 aged Prospective dynamic cohort 2010 (USD) -
[25] 3-17 years study
(49.0% males)
Huang 2016 China 21 925 mean Study based on data from 2016 (CNY) IntS 1=
[26] age 61.05 years National Health Services 3.473 CNY
(48.7% males) Utilization Survey
Kawalec 2015 Poland 74 745 mean Cost estimation 2014 (PLN) Int$ 1=
[27] age 59.7 years 1.767 PLN
(41.5% males)
Kirkland 2018 USA 83 018 aged Study based on data from 2016 (USD) -
[28] 18-85 years Medical Expenditure Panel
(45.6% males) Survey
Lekoubou USA 7421 aged Study based on data 2016 (USD) -
2018 [29] 18-85 years from Medical Expenditure
(45.4% males) Panel Survey Household
Component
Liu 2016 [30] China 414 mean age Study based on data from 2015 (CNY) Int$ 1 =
64.3 years Cross-sectional surveys 3.478 CNY
(34.1% males)
Arch Med Sci 5, August / 2020 1081
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Table 1. Cont.
Record Country Population Type of study Reference Purchasing
(region) year for costs power
(currency) parity
Marra 2017 Canada Mean age Cost-effectiveness study 2015 (CAD) Int$1 =
[31] 63.5 years 1.247 CAD
(48.8% males)
Milan 2017 Canada (Quebec) 881 aged Study based on data from 2017 (CAD) Int$ 1 =
[32] over 65 years “Etude sur la santé des 1.251 CAD
(36.6% males) ainés”
Mitchell- Jamaica 2 934 aged Cost estimation 2012 (USD) -
Fearon 2017 over 60 years
[10] (47.9% males)
Moise 2016 USA 35-74 years Cost estimation 2016 (USD) -
(33]
Murphy 2016 Kyrgyzstan 9109 Study based on data from 2016 (USD) -
[34] (47.7% males) Kyrgyzstan Integrated
Household Survey (KIHS)
Mutowo 2016 Zimbabwe 344 mean age Retrospective study based on 2016 (USD) -
[35] 58.6 years secondary data from medical
(36.3% males) records
Nguyen 2014 Vietnam 230 mean age Retrospective study 2011 (USD) -
[36] 64.3 years
(46.5% males)
Paczkowska Poland 480 aged Retrospective study 2013 (EUR) Int$ 1=
2014 [37] 16-18 years 0.775 EUR
(69.4% males)
Park 2017 USA 26 049 aged Study based on data from 2014 (USD) -
[38] over 18 years Medical Expenditure Panel
(49.0% males) Survey
Ricci 2017 Italy Unspecified Cost estimation 2011 (EUR) Int$ 1 =
[39] 0.759 EUR
Ritchey 2016 USA Over 18 years Study based on data from 2015 (USD) -
[40] IMS Health’s National
Prescription Audit
Shireman USA 494 mean Cost-effectiveness study 2015 (USD) -
2016 [41] age 53.5 years
(35% males,
100% blacks)
Specogna Canada 987 mean Cohort study 2017 (USD) -
2017 [42] age 72 years
(55% males)
Stafylas 2015 Greece Mean age Cost-utility study 2013 (EUR) Int$ 1 =
[43] 53.2 years 0.631 EUR
(55.3% males)
Tajeu 2017 USA 30 239 over Cost-utility study 2012 (USD) -
[44] 45 years mean
age 66.8 years
(44.5% males)
Tamblyn Canada (Quebec) 3592 over Single-blind cluster 2017 (CAD) Int$1 =
2018 [45] 18 years randomized trial 1.251 CAD
(44.7% males)
Vasudeva USA 35-74 years Cost-effectiveness study 2015 (USD) -
2016 [46]
Wang G. 2017 USA 40 746 over Study based on data from 2014 (USD) -
[47] 18 years Medical Expenditure Panel
(59.0% males) Survey
1082 Arch Med Sci 5, August / 2020
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Table I. Cont.
Record Country Population Type of study Reference Purchasing
(region) year for costs power
(currency) parity
Wang G., USA Over 25 years, Study based on data from 2008 (USD) -
FangJ. 2014 mean age National Hospital Discharge
[48] 67.8 years Survey
Wang G., USA 18-64 years Study based on data from 2008 (USD) -
Zhang Z. MarketScan inpatient
2014 [49] database
Wang Q. 2014 China 1528 over Study based on data 2014 (USD) -
[50] 18 years on medical payments
Wang Z. 2017 China 793 aged Cost-effectiveness study, 2016 (USD) -
[51] 18-70 years, randomized, open-label,
mean age prospective clinical trial
56.3 years
(59.0% males)
Weaver 2015 Canada 608 157 mean Study based on data from 2014 (CAD) Int$ 1 =
[52] age 62.3 years Alberta Kidney Disease 1.23 CAD
(48.6% males) Network
Zhang 2017 USA Over 18 years Study based on data from 2015 (USD) -
[53] Medical Expenditure Panel

Survey

Table Il. Costs of arterial hypertension

Record

Total costs (TC)/Total costs
per person (TCpp)
Direct costs (DC)/Direct costs
per person (DCpp)
Indirect costs (IC)/Indirect
costs per person (ICpp)

Hospital costs (HC)/ Hospital
costs per person (HCpp)
Hospital costs per admission
(HCpa)

Drug costs (DrC)/Drug costs
per person (DrCpp)

Pharmaceutical care costs
(PCC)/Pharmaceutical care
costs per person (PCCpp)
Out-of-pocket expenses
(OOPE)
Costs of stroke (COS)/Costs of
stroke per person (COSpp)

Alvarez-Sabin

41,575.54 Int$ (COSpp)

2016 [15]
Arredondo 6,880,020,349.00 IntS (TC) 358,812,888.00 IntS (HC) 411,003,513.00 IntS (COS)
2015 [16] 3,261,937,129.00 IntS (DC) 456,671,390.00 IntS (DrC)
3,618,083,220.00 Int$ (IC)
Arredondo 8,297,635.00 Int$
2016 [17] (DC — Hidalgo)/796.17 IntS

(DCpp — Hidalgo)
18,413,820.00 IntS
(DC - Jalisc0)/590.77 IntS
(DCpp — Jalisco)
10,007,786.00 IntS
(DC — Morelos)/625.10 IntS
(DCpp — Morelos)
14,769,269.00 IntS
(DC - Sinaloa)/470.27 Int$S
(DCpp - Sinaloa)
5,485,622.00 Int$S
(DC - Yucatan)/579.57 IntS
(DCpp - Yucatan)

Bernard 2014
[18]

174.00 IntS (OOPE)

Bigdeli 2016
[19]

399.00 Int$ (DCpp)

350.00 IntS$ (DrCpp)

Boan 2014
[20]

2,770,000,000.00 Int$ (COS)

Boubouch-
airopoulou
2014 [21]

2,411.62 Int$ (DCpp)

405.24 Int$S (DrCpp)
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Table Il. Cont.

Record

Total costs (TC)/Total costs
per person (TCpp)
Direct costs (DC)/Direct costs
per person (DCpp)
Indirect costs (IC)/Indirect
costs per person (ICpp)

Hospital costs (HC)/ Hospital
costs per person (HCpp)
Hospital costs per admission
(HCpa)

Drug costs (DrC)/Drug costs
per person (DrCpp)

Pharmaceutical care costs
(PCC)/Pharmaceutical care
costs per person (PCCpp)
Out-of-pocket expenses
(OOPE)

Costs of stroke (COS)/Costs of

stroke per person (COSpp)

Bueno 2017
[22]

30.23 IntS (DrCpp)

Cazarim 2018
[23]

23,350.38 Int$ (PCC)/224.52
Int$ (PCCpp)

Finkelstein 1,320,000,000.00 Int$ 290,000,000.00 Int$
2014 [24] (TC)/70.00 Int$ (TCpp) (COS)/380.00 Int$ (COSpp)

540,000,000.00 IntS

(DC)/30.00 Int$ (DCpp)
780,000,000.00 Int$ (1C)/50.00
Int$ (ICpp)

Gilmer 2014 1,972.00 IntS$ (DCpp)
[25]
Huang 2016 193.32 Int$ (DCpp) 2,967.90 Int$ (HCpa) 45.68 IntS (OOPE)
[26]

Kawalec 2015
[27]

9,439.26 Int$ (OOPE)

Kirkland 2018
[28]

9,089.00 Int$ (DCpp)

2,731.00 Int$ (HCpp)
2,371.00 IntS (DrCpp)

Lekoubou
2018 [29]

316,000,000,000.00 Int$ (TC)
193,000,000,000.00 Int$ (DC)
123,000,000,000.00 Int$ (IC)

98,300,000,000.00 Int$
(C0S)/17,165.00 Int$ (COSpp)

Liu 2016 [30]

1,936.23 IntS$ (HCpa)

Marra 2017 209,658.38 Int$ (PCC)
(31] 64,093.83 Int$ (COSpp)
Milan 2017 28.78 Int$ (OOPE)
[32]

Mitchell- 204,676,723.54 Int$ 10,851,082.11 Int$ (HC)/3.10 3,000.00 Int$ (OOPE)

Fearon 2017
[10]

(T€)/1,190.28 Int$ (TCpp)
116,173,000.90 IntS
(DC)/675.59 Int$ (DCpp)
88,503,722.64 IntS (1C)/514.68
Int$ (ICpp)

Int$ (HCpp)
37,038,595.58 IntS
(DrC)/215.39 IntS$ (DrCpp)

Moise 2016
[33]

11,994.00 Int$ (HCpp)

26,000.00 Int$ (COSpp)

Murphy 2016
(34]

12.70 Int$ (OOPE)

Mutowo 2016
[35]

914.00 Int$ (HCpa)

Nguyen 2014
(36]

64.95 IntS (HCpa)

Paczkowska 116.08 IntS (DCpp) 159.82 IntS (HCpp)

2014 [37] 68.84 IntS (DrCpp)

Park 2017 9,841.00 Int$ (DCpp) 9,555.00 Int$ (COSpp)
(38]

Ricci 2017 3,666,930,171.28 Int$ (DC)

[39]

Ritchey 2016
[40]

28,810,000,000.00 IntS$ (DrC)

359.00 IntS (OOPE)

Shireman 104.80 IntS (PCCpp)
2016 [41]
1084 Arch Med Sci 5, August / 2020
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Table II. Cont.

Record Total costs (TC)/Total costs Hospital costs (HC)/ Hospital Pharmaceutical care costs
per person (TCpp) costs per person (HCpp) (PCC)/Pharmaceutical care

Direct costs (DC)/Direct costs  Hospital costs per admission costs per person (PCCpp)

per person (DCpp) (HCpa) Out-of-pocket expenses

Indirect costs (IC)/Indirect Drug costs (DrC)/Drug costs (OOPE)
costs per person (ICpp) per person (DrCpp) Costs of stroke (COS)/Costs of

stroke per person (COSpp)

Specogna 12,856.72 IntS (COSpp)

2017 [42]

Stafylas 2015
[43]

4,154.65 IntS$ (HCpp)
10,877.88 Int$ (DrCpp)

Tajeu 2017
[44]

189.48 IntS (DrCpp)

69,642.00 Int$ (COSpp)

Tamblyn

436.77 Int$ (DrCpp)

209.03 IntS$ (OOPE)

2018 [45]

Vasudeva
2016 [46]

12,000.00 Int$ (HCpp)

26,000.00 Int$ (COSpp)

Wang G. 2017
(47]

8,854.00 Int$ (DCpp)

Wang G.,
Fang ). 2014
[48]

113,390,000,000.00 Int$ (HC)
8,480.00 Int$ (HCpa)

Wang G.,
Zhang Z.
2014 [49]

23,256.00 Int$ (COSpp)

Wang Q. 2014
[50]

93.50 IntS (OOPE)

Wang Z. 2017
[51]

63.40 Int$ (DrCpp)

Weaver 2015 11,300,813,008.13 Int$
[52] (DC)/1,903.25 Int$ (DCpp)

Zhang 2017 1494.00 USD IntS (DCpp)
[53]

USD, and indirect costs at 4,600,000,000 USD
(with the last amount seeming grossly underesti-
mated). The current review estimates HT costs in
the USA as follows: total costs — 316,000,000,000
IntS, direct costs — 193,000,000,000 IntS, indirect
costs — 123,000,000,000 IntS. The USD-IntS ex-
change rate is always 1 : 1. The data presented
in this review seem to be more reliable. According
to a recent study from Australia, indirect HT costs
amount to 137,200,000,000 AUD (Hird 2019) [56].

Goetzel estimated direct costs per capita in the
USA at 392 USD (Goetzel 2004) [57], while Burnier
suggested a much wider range between 4,871 and
11,238 USD, depending on patient compliance as
regards medication (Burnier 2019) [58]. Owing to
the generally high prices in the USA, direct costs
per person in the region of several thousand USD
appear to be more realistic than amounts in the
region of a few hundred USD. The high costs in
the USA are also confirmed by the current review,
where direct costs per person are estimated at

6,250.00 IntS in the USA, and 1,903.25 IntS in
Canada.

The British National Health Service spends
250,000,000 GBP (pound sterling) annually only on
angiotensin Il receptor blockers used as antihyper-
tensive medications (Grosso 2011) [59]. In 2010
in Malaysia, the annual cost of HT drugs was esti-
mated to be 6,273.70 MYR per patient [60]. There
are also studies reporting pharmacotherapy costs
in dollars per quality-adjusted life-year (QALYs)
gained. They were not included in this review due
to difficulty comparing financial costs with costs
per QALY. For example, in the Republic of South Af-
rica drug costs in dollars per QALYs gained ranged
from 700 to 11,000 USD, depending on the num-
ber of cardiovascular risk factors present (Gaziano
2005) [61]. In the USA, drug costs per QALY are as
follows: angiotensin-converting-enzyme inhibitors
— 34,244 USD, calcium channel blockers — 13,016
UsD, B-blockers — from 1,498 to 18,137 USD
(Park 2017) [62]. In the USA, drug costs per hos-
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Table IV. Proportions of direct and indirect costs in

A global perspective on the costs of hypertension: a systematic review

Table V. Cost structure within direct costs

Country Hospital Drug costs  Other costs
costs (%) (%) (%)
Jamaica 9 32 59
Mexico 11 14 75
USA 59 15 26
Average 26.33 20.33 53.33

total costs
Country Direct costs (%) Indirect costs (%)
Indonesia 41 59
Jamaica 57 43
Mexico 47 53
USA 61 39
Average 51.5 48.5

pitalized person treated with sacubitril/valsartan
amount to 248 USD, while costs per hospitalized
person treated with angiotensin-converting-en-
zyme inhibitors or angiotensin Il receptor blockers
amount to 1,122 USD (Albert 2019) [63]. Thus, the
sacubitril/valsartan treatment seems the most
cost-effective pharmacological treatment. This re-
view estimates the mean drug costs for all the an-
alyzed countries at 9,767,903,328.53 Int$ in total
and at 1,092.81 IntS$ per person.

Among the studies exploring costs of stroke,
the most comprehensive is that by Mullins (2004),
estimating post-stroke hospitalization costs per
person to be 23,109 USD in Canada, 16,415 USD
in the USA, 7,703 USD in Spain, 5,003 USD in
France, 4,980 USD in ltaly, 4,567 USD in Germa-
ny, 2,639 USD in Australia and 2,607 USD in the
UK. According to the same study, post-stroke in-
patient care costs per person amount to 31,694
USD in the USA, 14,188 USD in France, 12,744 USD
in Australia, 7,188 USD in Germany, 3,094 USD in
Spain, and 606 USD in the UK (Mullins 2004) [64].
According to a different estimate, stroke costs per
person in Canada equal 110,471 CAD (Canadian
dollar) (Anis 2006) [65]. In Finland, they were esti-
mated to reach 1,600,000,000 USD annually, while
costs per person for a year after a stroke ranged
from 29,580 to 42,570 USD depending on the kind
of stroke, with higher costs generated by hemor-
rhagic strokes related to HT (Meretoja 2007) [66].
In Sweden, stroke costs per person for a year after
a stroke ranged from 15,970 to 39,254 USD de-
pending on stroke severity (Claesson 2000) [62].
According to European research, hospital costs per
admission caused by strokes ranged from 466 USD
in Latvia to 8,512 USD in Denmark (Grieve 2001)
[67]. In the UK, post-stroke rehabilitation costs
ranged from 326 to 19,901 GBP per person (Luen-
go-Fernandez 2006) [68]. In Canada, post-hospital
care for stroke patients after early supported dis-
charge was estimated to cost 7,748 USD per per-
son, while traditional hospital care was estimated
to cost 11,065 USD per person (Teng 2003) [69]. To
compare, this review estimates mean stroke costs
for all the analyzed countries at 17,078,667,837.67
IntS in total, and 27,258.46 Int$ per person.

Other interesting conclusions can be reached
when comparing selected indices of the social and
economic situation of the studied countries with
HT costs reported for these countries (Tables VI
and VII). Full consistency was observed between
the ranking of the countries according to HT costs
and their ranking according to health expenditure
as a percentage of gross domestic product (GDP).
Similar (but not always full) consistency can be
seen for countries ranked by HT costs and by
other indices such as Human Development Index
(HDI), GDP per capita (IntS), health expenditure
per capita (Int$), domestic general government
health expenditure per capita (IntS), out-of-pock-
et expenses (IntS), coverage of essential health
services, the number of physicians per 1,000 pop-
ulation, the number of deaths caused by NCDs
(non-communicable diseases), the percentage of
the population aged 18 years or older with BMI
(body mass index) > 30, the number of liters of
pure alcohol consumed per person aged 15 years
or older, and the age-standardized prevalence
of insufficient physical activity in the population
aged 18 years or older. The analyses of the conver-
gence between country rankings based on these
indices and country rankings based on HT costs
showed one difference in each case, i.e. one coun-
try holding a different rank in one of the paired
rankings. The country was usually Jamaica, whose
position in cost rankings was lower than the posi-
tion suggested by rankings of the particular socio-
economic indices (Tables VI and VII).

The results suggest that the indices mentioned
above may influence HT costs. The two questions
for future research are, whether there is a causal
relationship between the indices and the costs,
and how strong the influence is. Such analyses
should involve a bigger, representative number of
countries, with a bigger number of sources provid-
ing reliable data.

The authors admit that the present review has
a number of limitations. The studies analyzed in
the review cover only 15 countries, thus exclud-
ing almost 65% of the global population and such
populous countries as India. The review data came
from only 3 sources (PubMed, Cochrane, and Goo-
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gle Scholar), and numerous relevant studies were
presumably not listed there. As the search algo-
rithm of Google Scholar is not known, it could only
be treated as an additional source. The current
review included few studies describing HT costs
in European countries. Some cost categories, e.g.
prevention costs, were missing; other categories
were presented in such a way that making com-
parisons of similar data from different sources
turned out to be impossible. Moreover, the infor-
mation was often fragmentary — no country had
a complete set of data presenting all cost cate-
gories and methods of calculating them. Conse-
quently, costs in some categories may be skewed,
i.e. over- or under-estimated, when the data for
these categories included countries with particu-
larly high or low healthcare expenditures. It should
also be noted that the HT definition used for the
purposes of this review is blood pressure exceed-
ing 140/90 mm Hg, while the 2017 ACC Guideline
for Hypertension sets the limit at 130/80 mm Hg
[2]. The more lenient limit was adopted here be-
cause the cost data included in the review come
partly from before the year 2017.

In conclusion, the current review collated data
from countries whose populations altogether
constitute over 35% of the global population.
They include some of the most populous coun-
tries in the world: China, the USA, Indonesia,
Brazil. Although the databases selected for the
review provided numerous records whose titles
suggested relevance to HT costs, the records ac-
tually did not pertain to HT costs or sometimes
even to HT itself. The 40 articles finally includ-
ed in the review turned out to be very hetero-
geneous with respect to the cost categories and
cost sources discussed, which made comparing
the data difficult. The quality of data was mostly
low or moderate and fitted in the 2 middle qual-
ity categories out of 4 (very low, low, moderate,
high). Additional analyses showed interesting
relations between direct and indirect costs, as
well as within the structure of direct costs be-
tween hospital costs, drug costs and other costs.
A comparison of country rankings according to
costs and according to selected economic and
social indices presented an increase of costs par-
allel to an increase of the indices.

When compared with other studies, this review
usually listed higher HT costs. This may be due to
the fact that the review included articles from the
last 5 years, while the literature for discussion was
selected from a slightly longer period. This can
testify to the fact that healthcare costs, including
HT costs, are growing year by year. The trend is
corroborated by the World Bank data [70]. One
can expect that HT costs will be an increasingly
heavy burden on society, so continuous research

A global perspective on the costs of hypertension: a systematic review

pertaining to this problem is necessary. To achieve
this, it is necessary to develop official and uniform
cost terminology and definitions and to introduce
uniform standards for calculating healthcare costs
to make cost comparisons easier. The improve-
ment of data collection and publication methods
would also greatly facilitate the process. All of the
above measures would enable better monitoring
and analysis of cost types and cost centers, which
would facilitate making more informed decisions
regarding fund allocation in health policies.
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