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Abstract

Background Self-regulation of payment disclosure by pharmaceutical industry trade groups is a major global
approach to increasing transparency of financial relationships between drug companies and healthcare professionals
and organisations. Nevertheless, little is known about the relative strengths and weaknesses of self-regulation across
countries, especially beyond Europe. To address this gap in research and stimulate international policy learning, we
compare the UK and Japan, the likely strongest cases of self-requlation of payment disclosure in Europe and Asia,
across three dimensions of transparency: disclosure rules, practices, and data.

Results The UK and Japanese self-regulation of payment disclosure had shared as well unique strengths and weak-
nesses. The UK and Japanese pharmaceutical industry trade groups declared transparency as the primary goal of
payment disclosure, without, however, explaining the link between the two. The rules of payment disclosure in each
country provided more insight into some payments but not others. Both trade groups did not reveal the recipients
of certain payments by default, and the UK trade group also made the disclosure of some payments conditional on
recipient consent. Drug company disclosure practices were more transparent in the UK, allowing for greater avail-
ability and accessibility of payment data and insight into underreporting or misreporting of payments by companies.
Nevertheless, the share of payments made to named recipients was three times higher in Japan than in the UK, indi-
cating higher transparency of disclosure data.

Conclusions The UK and Japan performed differently across the three dimensions of transparency, suggesting that
any comprehensive analysis of self-regulation of payment disclosure must triangulate analysis of disclosure rules,
practices, and data. We found limited evidence to support key claims regarding the strengths of self-regulation, while
often finding it inferior to public regulation of payment disclosure. We suggest how the self-regulation of payment
disclosure in each country can be enhanced and, in the long run, replaced by public regulation to strengthen the
industry’s accountability to the public.
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Background

Collaborations between pharmaceutical companies and
the healthcare sector facilitate drug development and
commercialisation, disease awareness, and disseminating
information on medicine use [1-5]. They have become
ever more pronounced as new specialist drugs, includ-
ing for genetic diseases and some cancers, proliferated,
requiring advice from medical experts and research-
ers throughout the product life cycle [6-10]. Simi-
larly, decreasing industry investment in in-house drug
development has emphasised academic partnerships as
sources of innovation [11-14].

However, these collaborations may generate financial
conflicts of interest (FCOIs) biasing healthcare practice,
research, education, and policy [15—17]. The main global
response to these concerns is disclosure of drug com-
pany payments — including for consultancies, sponsor-
ships, and grants — to healthcare professionals (HCPs)
and organisations (HCOs) [18-20]. Payment disclosure
involves different “transparency provisions”: (1) self-reg-
ulation, primarily voluntary codes of conduct developed
and enforced by industry trade groups; (2) public regula-
tion, typically sunshine legislation mandating drug com-
panies to disclose certain payments to some recipient
categories; or (3) their combination [18, 21-25].

With few exceptions [26], research to-date has uti-
lised single-case studies to examine the strengths and
weaknesses of public regulation in the US [23, 27, 28]
and France [29]; and self-regulation in the UK [30-32],
Germany [10, 33], Ireland [34], Australia [18, 35-37],
and Japan [38-44]. There have been fewer direct com-
parisons of countries with public regulation and self-
regulation [18, 21, 22, 24, 45, 46]. Compared with
public regulation, self-regulation of payment disclo-
sure is described by its proponents as less burdensome,
more flexible and responsive to the needs of a globalised
industry [10, 25, 45, 47-49]. Strengths of public regula-
tion include mandatory disclosures and more healthcare
industries and payments covered by the requirements
[18, 22, 45]. Crucially, both are critiqued for low disclo-
sure accessibility, quality, and user-friendliness [21, 24].

Against this background, except for Europe [24, 26, 46],
the relative strengths and weaknesses of self-regulation
of payment disclosure across countries are poorly under-
stood. Nevertheless, the variability of European cases is
low as nearly all national trade groups follow — but rarely
exceed — the minimum requirements from the Code of
Practice of the European Federation of Pharmaceuti-
cal Industries and Associations (EFPIA) [21, 24, 50, 51].
What also underscores the need for comparative analy-
sis of self-regulation of payment disclosure is its global
prevalence [36]. Indeed, it is the default approach in
countries without public regulation [51] and only two of
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the largest pharmaceutical markets — the US and France
— have comprehensive sunshine legislation, while other
known examples have limited scope or exist alongside
self-regulation [18, 21, 24]. Self-regulation is also an
important policy tool, e.g. in benchmarking [18], with
country rankings of disclosure statistics and code compli-
ance becoming an argument against the introduction of
sunshine legislation [47, 52, 53].

We seek to compare the strengths and weaknesses of
self-regulation of payment disclosure using two crucial
case studies: the UK and Japan. While each country has
been analysed separately, the focus has been on select
payments to HCPs and HCOs [30, 31, 38, 39, 41, 42, 54].
Disparate research designs have further constrained pos-
sibilities for systematic analysis of the uniqueness and
commonalities relative to other cases, reducing generalis-
able international policy learning [30, 31, 38]. In address-
ing these limitations, we use a typology of dimensions of
transparency developed in internationally comparative
research on payments to patient organisations, an area
of industry self-regulation separate from the scope of
this article [55]. We examine three such dimensions: (1)
the scope of payment disclosure rules established by the
industry trade groups; (2) how payments are disclosed in
practice; and (3) the insight into industry-healthcare sec-
tor financial relationships generated by the payment data.

Japan and the UK have the third and seventh largest
pharmaceutical markets worldwide [56], with exten-
sive drug manufacturing and research and development
(R&D) capacity [57, 58]. They are likely the best cases of
self-regulation of payment disclosure in Europe and Asia,
and potentially globally, having been characterised as
more comprehensive than another established example
of self-regulation, Australia [36, 38].

Since 2015, the Code of Practice of the Association of
the British Pharmaceutical Industry (henceforth ABPI
Code) has included payments and recipients exceeding
EFPIA’s minimum requirements [24, 31, 59]. Despite
important shortcomings [30, 31], the transparency of
disclosures by companies following the ABPI Code is
the highest within the EFPIA ecosystem, especially fol-
lowing its major revision in 2021, which introduced the
disclosure of additional payment and recipient catego-
ries [21, 24]. Further, while only around two-thirds of
individuals receiving payments consent to disclosure
[60], this reflects the pattern observed in most European
countries where industry interprets payment data as fall-
ing under the European privacy laws [26, 30, 47, 52, 53].

As far as we know, since 2011 the Japan Pharmaceutical
Manufacturers Association (JPMA) has developed Asia’s
most comprehensive standards on interactions with the
healthcare sector. Specifically, the “Transparency Guidelines
for the Relation between Corporate Activities and Medical
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Institutions” (henceforth JPMA Transparency Guidelines)
[61], focus on payment disclosure, while the “JPMA Code of
Practice” (henceforth JPMA Code) [62] covers promotion.

Context of self-regulation of payment disclosure in the UK
and Japan

The pharmaceutical industry globally faces similar
political and regulatory pressures to enhance trans-
parency [18, 21, 25, 36, 49], potentially resulting in
similar approaches to disclosure. In the UK, key mani-
festations of these pressures have included a parlia-
mentary investigation into the industry’s influence on
healthcare provision [63] and a medical product safety
review [64, 65]. Controversy has also been caused
by the Japanese company Astellas’ illicit marketing,
resulting in its temporary suspension from the ABPI
[48, 66]. In Japan, several well-publicised scandals
have involved kickbacks to increase prescription [41]
and data fabrication in clinical trials [44, 67-71]. The
ensuing criminal investigations have prompted policy
discussions on transparency, leading to the develop-
ment of the new Clinical Trials Act [44, 72, 73].

As members of the International Federation of Pharma-
ceutical Manufacturers and Associations (IFPMA) [74,
75], the ABPI and JPMA subscribe to its Code of Practice
[62, 74] and transparency guidelines on fees for services
[76], sponsorship of events and meetings [77], and con-
tinuing medical education [78]. They also share company
members, including the UK-headquartered GSK and
AstraZeneca and Japan-headquartered Takeda and Astel-
las [79-82]. Like other multinationals, their global codes
of conduct [49, 51] make similar commitments to trans-
parency [83-86] and payment disclosure [85, 86]. The
ABPI and JPMA collaborate [87, 88], including via EFPIA
Japan [89], an organisation representing European com-
pany interests which contributed to the development of
the JPMA Transparency Guidelines [90].

Although the “broad parameters” of payment disclo-
sure are shared internationally, detailed expectations
vary across jurisdictions [18, 25]. Indeed, IFPMA expects
its member associations to implement codes reflecting
national circumstances [49]. Therefore, the ABPI imple-
ments EFPIA’s standards [74] that exceed IFPMA’s require-
ments regarding payment disclosure [51]. In comparison,
the JPMA responds, among others, to the expectations of
domestic fair trade and marketing organisations [91].

Payment disclosure is also affected by the trade groups’
varying governance structures. As part of EFPIA’s compli-
ance monitoring, the ABPI publishes yearly evaluations of
company compliance with its Code [47, 52, 53]. Complaints
regarding alleged breaches of the ABPI Code are considered
by the Prescription Medicines Code of Practice Author-
ity (PMCPA), a quasi-autonomous body within the ABPI
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[92, 93]. The PMCPA publishes reports of all complaints
and levies “administrative charges” on breaching compa-
nies, and in instances of particularly problematic company
behaviour, it can rule a breach of §2 of the Code (promo-
tion that “brings discredit to, and reduction of confidence”)
and can issue a public reprimand [92]. Contrastingly,
because the Transparency Guidelines are voluntary for its
member companies, the JPMA does not monitor company
adherence or sanction non-compliance [38, 94]. However,
the JPMA’s executive board investigates complaints regard-
ing alleged breaches of the JMPA Code, which is distinct to
the Transparency Guidelines, and decides on penalties, but
does not publish their details systematically [94].

Differences between each country’s “medical economy”
are also significant [91, 95, 96]. Although both have pub-
licly funded healthcare offering universal coverage to res-
idents [57], Japan combines physician-owned hospitals
and clinics with a sizeable sector of hospitals owned by
public authorities and a few not-for-profit hospitals run
by charities or foundations [58, 91]. Contrastingly, in the
UK, healthcare is predominantly delivered by practice-
owning physicians, who are patients’ first point of con-
tact, and salaried staff in publicly-owned National Health
Service (NHS) hospitals [97].

To some extent, these health-system level differences
entail different patterns of the industry-healthcare sector
interactions. Like in other major pharmaceutical markets
[91], in the UK and Japan, industry marketing targets phy-
sicians, including medical Key Opinion Leaders (KOLs)
[63, 94, 98, 99] and hospitals [41, 100]. The JPMA has also
sought to regulate financial ties pertinent to Japan, such as
extensive funding of physicians’ and university research
[91]. Similarly, while attempts at establishing reciprocity
and loyalty with physicians have been reported interna-
tionally [101-103], their role might be more pronounced
in Japan, given the cultural importance of informal gifts,
associated with evidence of bribes and kickbacks in medi-
cal procurement, prescription, and clinical trials [91].

Lastly, self-regulation belongs to wider mechanisms
governing interactions between pharmaceutical com-
panies and the healthcare sector [10, 51, 104]. In Japan,
FCOIs are regulated chiefly via the Physicians’ Act, the
Medical Service Act, and the Health Insurance Act,
which criminalise bribes, kickbacks and gifts to publicly
employed physicians [91]. In addition, the Fair Compe-
tition Code [105] determines how recipients can spend
company payments [91, 105], while the Clinical Trials
Act mandates financial disclosure by researchers and
research institutions [44, 73]. Although the Clinical Trials
Act does not mandate disclosure from drug companies,
the study types from the Clinical Trials Act were volun-
tarily adopted in the JPMA Transparency Guidelines in
2018 in relation to the reporting of R&D payments and
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expenditure (no changes were introduced to the report-
ing of non-R&D payments). Nevertheless, FCOI regu-
lation by professional organisations [91] and hospitals
[106] has been historically weak, with reports of senior
medics seeking to maintain close industry ties [42, 94].

In the UK, the overarching approach to undue influ-
ence is covered by the Bribery Act, making bribery a cor-
porate offence [45, 93]. The NHS has voluntary guidance
on FCOI disclosure, which is characterised by important
loopholes [107, 108]. FCOIs are also self-regulated by
the medical profession, but attempts at creating a cen-
tralised register for all clinical staff have been inconclu-
sive [109, 110]. The ABPI maintains close contact with
government and professional organisations [93], which
support industry self-regulation of payment disclosure
[64, 111], having issued joint guidelines for HCOs with
the ABPI [112]. Finally, freedom of information legisla-
tion is increasingly important in gaining insights into
FCOIs in the NHS [108].

Methods
We compared the transparency of disclosure rules, prac-
tices, and data [55].

We examined disclosure rules which the ABPI and
JPMA described in codes, guidelines, and press releases.
We identified these documents on trade group websites
and by googling “Association of the British Pharmaceuti-
cal Industry’, “ABPI’, “Japan Pharmaceutical Manufactur-
ers Association” (HA<#3E T 372> or Nihon Seiyaku
Kogyo Kyokai), “JPMA’, together with the terms “trans-
parency” (iZEM: or Tomeisei), “disclosure” (ABf or
Kokai), “payments” (3Z3/\l) or Shiharai), and “transfers
of value” We also consulted the 2019 publication “Phar-
maceutical Association Code of Practice’, comprising the
JPMA Code of Practice, the Transparency Guidelines,
and a glossary of relevant regulations.

We considered the JPMA Transparency Guidelines
from 2018, both the English [61] and Japanese versions
[113] (cited in-text as JTG2018), and the JPMA Code
from October 2019, both the English [62] and Japanese
[114] versions (cited in-text as JC2019). The Guidelines
were further revised in 2022, without, however, introduc-
ing changes to payment disclosure. On the other hand,
significant changes were being introduced to the ABPI
Code at the time of writing and therefore we consid-
ered its 2019 version (cited in-text as AC2019) [74] and
the newest revision implemented in 2021 (cited in-text
as AC2021) [59]. We note any differences between the
two, but if no change occurred, we only mention the 2019
version.

Drawing on earlier comparative research [24, 46] and
single-case studies of ABPI and JPMA disclosures [30,
31, 38], we compared the disclosure rules in relation to
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the aim of disclosure, payment recipients, and payments
either included or exempted from disclosure.

We examined disclosure practices suggested by to-date
analyses of self-regulation [55, 115-117]. First, the avail-
ability of disclosures, understood as the share of compa-
nies publishing disclosures within companies committing
to disclosure rules. Second, accessibility concerned where
disclosures were published online. Third, we considered
the electronic format of documents with drug company
disclosures. Fourth, by evidence of underreporting we
meant acknowledged cases of payments which should
have been reported but were not. Fifth, evidence of mis-
reporting involved attribution of payments to incorrect
recipients.

We analysed disclosure availability, accessibility, and
format in 2018 as this was the latest year for which we
had collected the Japanese disclosures. In so doing, in the
UK, we considered (1) Disclosure UK, the ABPI's cen-
tralised payments database; (2) company “methodologi-
cal notes” which describe their approaches to disclosure
and are published alongside Disclosure UK [30, 31]; and
(3) any relevant disclosure guides that we could find on
the ABPI website [118]. In Japan, we evaluated disclosure
availability, accessibility and format using payment dis-
closures published on individual company websites [38,
42, 43]. No changes to disclosure availability, accessibil-
ity and format have been made by either the ABPI or the
JPMA since 2018.

We investigated the evidence of underreporting and
misreporting by searching the PMCPA’s open archive
for any cases involving breaches of clause 24 of the ABPI
Code (“Transfers of Value to Health Professionals and
Healthcare Organisations”); we considered the entire
period since the current disclosure regulations were
introduced in the UK (2015). There was no systematic
evidence documenting potential underreporting and
misreporting by JPMA members. Contrastingly, because
JTG2018 are not mandatory (and involve no penalties
for breaches), no platform existed for reporting potential
cases of payment misreporting or underreporting.

In examining disclosure data, we summarised com-
pany disclosures using the original ABPI and JPMA pay-
ment categories, subsequently aggregating them into
UK-only, Japan-only, and shared. We converted payment
values from sterling and yen to US dollar using the aver-
age yearly exchange rates published by the UK Office
of National Statistics [119] and the Bank of Japan [120]
(1 USD=0.75 pound sterling and 110.4 yen). The 2021
revision of the ABPI Code broadened the scope of one
payment category (“joint working” replaced with “col-
laborative working”) and further specified the meaning
of another (“fees for service and consultancy” replaced
with “contracted services”) [59]. These changes did not
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alter the nature or structure of the disclosure data sig-
nificantly, allowing for the same approach to data analy-
sis to be applied in future research. The JPMA have made
no changes to the reporting of payment categories since
2018. In practice, some companies delayed the reporting
of R&D payments using the updated categories which the
JPMA introduced voluntarily to JTG2018 to reflect the
new Clinical Trials Act. Nevertheless, this delay did not
affect the overall reported R&D volume of payments.

Two researchers collected and analysed the data sepa-
rately for each country, with interpretations agreed by
the entire team.

Results

Disclosure rules, practices, and data formed three dis-
tinct dimensions of transparency of self-regulated
payment disclosure in the UK and Japan. Figure 1 sum-
marises their constituent parts and relationships.

Disclosure rules

Aim of disclosure

The ABPI (AC2019, Introduction) and JPMA (JTG2018,

Chapter 1 — Purpose) identified transparency as the pri-

mary aim of disclosure, without, however, defining it.
According to the ABPI, transparency, or “openness’,

was achieved by making payments publicly available

[111, 121], and, as such, was instrumental in “building

organisational level
exempted from o
individual level

Page 5 of 42

and maintaining confidence” in the industry- healthcare
sector collaborations (AC2019, Introduction). Its addi-
tional benefits included demonstrating ethical behav-
iour, managing FCOIs in the NHS, and increasing public
understanding of industry-healthcare sector collabora-
tions [111, 121]. Likewise, the JPMA viewed transpar-
ency as key for addressing FCOIs and demonstrating
commitment to ethical standards and scientific progress
(JTG2018, Introduction).

Payment recipients

Recipient categories The ABPI and JPMA distinguished
individual- and organisational-level recipients. Both
trade groups defined organisational-level recipients simi-
larly, using overlapping examples (Table 1). At the indi-
vidual level, however, the JPMA (JTG2018, Chapter 3
— Disclosure Recipients) defined HCPs more broadly,
referring to medical personnel, while the ABPI Code
mentioned professions and roles in decision-making
involving medicines (AC2019, Clause 1.4). Nevertheless,
in 2018 at least some companies in the UK reported pay-
ments to professionals providing treatment or interven-
tions without prescription medicines, such as occupa-
tional health specialists, speech and language therapists,
and social workers. The JPMA mentioned an additional
HCP category associated with “medical operations’,

X definition
| alms—i
intended benefits

unclear level
non-R&D

R&D

{named recipients

aggregated recipients

. individuals
Disclosure recipients organisations
rules icti

characteristics
L payments disclosure
disclosed
availability
accessibility
Disclosure f
practices ormat
underreporting
misreporting <
Disclosure

data

reported payments -
reported payments to P

aggregated recipients

Fig. 1 Relationships between disclosure rules, practices, and data in pharmaceutical industry self-regulation in the UK and Japan
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corresponding with ABPI's non-HCP “other relevant
decisions makers” (ORMDs), which companies report-
ing their payments in Disclosure UK in 2018 interpreted
as NHS administrators, managers, and board members
(AC2019, Clause 1.5).

Two other individual-level categories did not overlap.
From 2023, the ABPI provisions will extend to patients
and journalists as members of the public (AC2021, Intro-
duction). Conversely, the JPMA requires the disclosure of
payments to life science researchers (JTG2018, Chapter 3
— Disclosure Recipients). While not explicitly mentioned
in the ABPI Code, payments reported in Disclosure UK
in 2018 suggests that at least some companies voluntarily
interpreted scientists, such as biochemists and microbi-
ologists, as HCPs or ORDMs.

Recipient characteristics The ABPI's “disclosure tem-
plate” (AC2019, Clause 24.1) required the reporting of
recipients’ address information and “institution name”
and, optionally, “location” Some companies reporting
payments in 2018 interpreted “location” as an organisa-
tional subunit (e.g., a department within a university).
The ABPI Code did not explain the difference between
“names” and “locations’, potentially leading to confu-
sion in identifying recipients [31], which could not be
addressed by optional — and not published — identifica-
tion numbers [122]. Further optional characteristics were
HCP “speciality” and “role’, but in the absence of a shared
list of categories and their descriptors companies used
them inconsistently, thereby hindering or preventing reli-
able aggregation [24, 31]. For example, in the 2018 Dis-
closure UK database anaesthesiology was referred to var-
iously as “anaesth’; “anaesthesia’; “anesthesiology” [sic],
"anaesthiesia" [sic], and “anaesthetics”,

While the JPMA demanded no organisational-level
characteristics (besides names), the individual-level char-
acteristics overlapped with those required by the ABPIL:
affiliation and, if available, organisational sub-units, such
as clinics and departments (corresponding with ABPI’s
“names” and “locations”) (JTG2018, Chapter 5 — Publi-
cation details). Companies also reported recipients’ roles
but without specialty and work address. Like in the UK,
recipient characteristics were often missing and unstand-
ardised in disclosures.

Disclosed payments

The ABPI mandated the disclosure of payments made
for “promotional purposes or otherwise, in connection
with the development or sale of [prescription] medicines”
(AC2019, Clause 1.10, 24.1-2). In describing disclosed
payments, the JPMA did not refer to promotion specifi-
cally, instead mentioning collaborations related to research
or other activities undertaken by payment recipients, not
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necessarily in academic settings (JTG2018, Chapter 1
Background of Transparency Guidelines Enforcement;
Chapter 4 — Target Payments for public disclosure).

We follow the ABPI's and JPMA’s distinction between
payments unrelated to companies’ research and devel-
opment (R&D) and payments — or expenditure more
broadly — related to R&D. We also compare organisa-
tional- and individual-level payments corresponding with
the basic recipient categories.

Non-R&D payments

Organisational-level payments The JPMA and ABPI
mandated the disclosure of, respectively, one and four
categories of non-R&D payments to HCOs (Table 2).
While the JPMA category covered payments to HCOs
exclusively, this was the case only for two of the four ABPI
categories (donations and grants, and joint working).

The JPMA Category B covered payments for subsidis-
ing recipients’ academic activities unrelated to compa-
nies’ R&D, allowing recipients to specify the purpose of
funding (JTG2018, Chapter 5, 3 — Publication Subject,
B Academic research support expenses). Depending on
the organisational context, this category was divided into
“scholarship donations” to academic institutions, such
as universities or hospitals (B1); “general donations” to
foundations, and non-governmental organisations, for
example, providing ballpoint pens and other items and
donations to a university (B2); and “donations to aca-
demic or professional societies” made to support their
activities, including meetings and lectures (B3). However,
if a company event, such as a luncheon or seminar, was
held at a conference organised by a professional society,
the respective payments would fall under “conference co-
sponsoring” (B4).

We link JPMA subcategories B1-B3 to the broader
category of “donations, grants and benefits in kind”
from the ABPI Code (AC2019, Clause 19.1-2, 24.2),
subsequently broken down into “donations” ("physical
items, services or benefits in-kind”) and grants (“funds”)
(AC2021, Clause 1.5, 23.1). The ABPI category was more
comprehensive as it was not limited to education or
academic support, also relating to “supporting health-
care” (AC2021, Clause 23.2), and was not restricted to
the types of recipients listed by the JPMA. Conversely,
we interpret B4 (conference co-sponsoring) as belong-
ing to the ABPI’s broader organisational-level category of
“contributions towards the costs of meetings” (AC2019,
Clause 22.1, 24.2), most recently renamed as “sponsor-
ship agreements” (AC2021, Clause 1.4, 1.22, 10.11). The
ABPI category covered meetings organised by drug com-
panies, HCOs or “other independent organisations” more
broadly (AC2021, Clause 1.22). It also included costs of
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subsistence for participating HCPs (AC2019, Clause 22.1,
AC2021, Clause 1.4, 10.1). Contrastingly, the JPMA Code
(JC2019, I-2 Medical products Promotional code, Chap-
ter 8 Provision of goods) and the Fair Competition Code
(FCC, Criteria for the Operation of Article 4 of the Code,
Operational standards regarding examples of restricted
offerings) banned payments for travel, attendance or
entertainment related to non-promotional (e.g. academic)
meetings organised by HCPs.

Unlike the JPMA, the ABPI Code included disclosure of
“fees for service and consultancy” to organisations acting
on behalf of their employees (AC2019, Clause 23.2, 23.4,
24.2) and contracts with organisations (AC2019, Clause
21, 24.2). In addition, the categories of “joint working”
(AC2019, Clause 24.2 and 20), later subsumed under
“collaborative working” (AC2021, Clause 20), involved
projects combining resources provided by donors and
recipients alike and, as such, were not mentioned by the
JMPA.

Individual-level payments The JPMA and ABPI each
mandated the disclosure of two categories of non-R&D
payments to individual-level recipients (Table 2).

The JPMA “Manuscript/writing fees” (category C)
included two specific subcategories — “honorariums for
lectures” (C1) and “manuscript writing or supervision”
(C2) — and a more general one, “consulting and com-
missioning” (C3), covering other forms of consultancy,
such as advisory boards (JTG, Chapter 5, 3 — Publica-
tion Subject, C, manuscript/writing fees, etc.). We con-
sider C1-C3 as matching the ABPI’s individual-level
“fees for service and consultancy” (AC2019, Clause 24.2,
23.2—4) or “contracted services” (AC2021, Clause 24),
which mentioned “writing articles and/or publications”
and “speaking at and chairing meetings” as examples
(AC2021, Clause 24.1).

The JPMA also required the disclosure of expenses
related to “information provision” (category D) (JTG2018,
Chapter 5, 3 — Publication Subject, D, Information pro-
vision-related expenses). These payments covered, first,
expenses for promotional meetings held by companies,
including support for venue, HCPs’ attendance, travel,
accommodation, and post-meeting receptions with food
and drink (D1). This subcategory overlapped with ABPI’s
individual-level “sponsorship” (AC2019, Clause 22.5),
subsequently renamed as “support” (AC2021, Clause
1.23), of attendance at meetings/events. The overlap
would only be partial because the ABPI category covered
not only promotional but also scientific, educational and
training meetings/events (AC2019, Clause 22.1).

Second, “explanation meetings” (D2) referred to pay-
ments for food and drink provided by company sales
representatives during promotional meetings in clinical
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settings. Under the ABPI Code, these payments would
either be excluded from disclosure, if the value of food
and drink was below £75 ($100) per head, or prohibited,
if the value was above that figure (AC2019, Clause 1.10,
22.1-2).

A final JPMA individual-level subcategory covered
costs associated with the provision of materials to assist
HCPs with their scientific research (D3). There was no
clear corresponding ABPI Code category. Although
donations to individuals were prohibited by the ABPI
(AC2019, Clause 19.1), it was conceivable that HCPs or
ORDMs could claim research materials as “expenses”
associated with consultancy services (AC2019, Clause
23.4).

Aggregate disclosure Following the interpretation
of the UK Data Protection Act and European privacy
laws by companies following the ABPI Code, all HCPs
and ORDMs receiving payments could only be named
in drug company disclosures depending on their con-
sent. The value of payments lacking consent to disclo-
sure was aggregated per category (e.g. fees for service
and consultancy; support for events participation).
However, since late 2021 the ABPI has recommended
“legitimate interest” as the preferred lawful basis for
disclosure [64]: “a company asserts their transparency
commitments over the data rights of the individual
HCP” [123], without seeking their explicit agreement
before disclosing payments. Nevertheless, companies
“must allow individuals to exercise their right to raise
objections” [123, 124]. The only exception to this rule
were contracted services delivered by members of
the public, a category introduced by the newest ABPI
Code, and lacking a corresponding JPMA category
(AC2021, Clause 24). Unlike payments to HCPs and
ORDMs, these payments were aggregated by default
(AC2021, Clause 24.6).

In Japan, only the individual recipients of “Manuscript/
writing fees” (category C) were named. The JPMA infor-
mally advised its member companies to seek consent
regarding the publication of their names. However, this
was not an explicit rule, and data on the percentage of
individuals who refused disclosure was not published. In
practice, many companies accepted that HCPs could not
receive payments unless they agreed for their names to
be disclosed.

Conversely, payments related to “information provi-
sion” (category D) were reported as a lump sum per
company. Another aggregated category — and lacking a
corresponding ABPI Code category — involved expenses
for social courtesies (JTG2018, Chapter. 5. E — Other
expenses), including expenses for congratulations and
condolences, and provision of food and beverages. This
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was an annual total that was aggregated and did not dif-
ferentiate costs for either HCPs or HCOs.

R&ED payments and expenditure The JPMA and ABPI
disclosure requirements covered payments for clinical
trials, such as consultancy fees, which, under the JMPA
Transparency guidelines would fall under “clinical trials”
and “specific clinical research (AC2019, Clause 23.2; TG,
Chapter 5, 3 — Publication Subject, A, R&D expenses, etc.)
(Table 3). In addition, both trade groups’ requirements
encompassed non-clinical studies (AC2019, Clause 23.2;
JTG, Chapter 5, 3 — Publication Subject, A, R&D expenses,
etc.). In practice, JPMA members and companies following
the ABPI Code disclosed payments related to both com-
pany- and investigator-initiated or sponsored studies [46].

Finally, the ABPI Code category of prospective non-
interventional studies would fall under the broader JPMA
category of medical research involving human subjects,
understood as any clinical research complying with the
Ministry of Health, Labour and Welfare’s Ethical Guide-
lines for Medical Research Involving Human Subjects,
which had to be followed in the conduct of virtually all
medical research, whether interventional, observational,
prospective, or retrospective [128].

The ABPI expected aggregate disclosure of R&D pay-
ments as a lump sum per company (AC2019, Clause
23.2). Nevertheless, reporting practices suggested that
some of the key elements of what is commonly under-
stood to be R&D expenditure [46] were excluded by some
companies, for example, honoraria to contract research
organisations and payments to study sites [46]. On the
other hand, the ABPI allowed companies to decide which
costs were considered “subsidiary” to R&D activities, and
therefore reported as R&D payments (AC2019, Clause
23.2), or reported as non-R&D payments, and therefore
potentially on a name basis.

Contrastingly, the JPMA specified which payments
were to be reported as either R&D or non-R&D (cat-
egories B — academic research support expenses- and
C — lecture, writing or consulting fees), with category A
(R&D) covering only research specifically contracted to
and conducted by medical institutions (JTG2018, Chap-
ter 5, 3 — Publication Subject, A, Research and develop-
ment expenses, etc.). The JPMA mandated the disclosure
of organisational recipient names and clinical trial num-
bers. The investigators names were to be disclosed, too,
but not their individual fees. Importantly, not only did
the JPMA mandate the disclosure of R&D payments (e.g.
consultancies paid to clinical trial investigators) but R&D
expenditure including “research funds” and “expenses”
paid to medical institutions for outsourced research.
Minor exceptions from disclosure included loan of equip-
ment and damages paid to clinical trial participants.
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Payments explicitly exempted from disclosure
Both industry trade groups listed the same or corre-
sponding payments as excluded from disclosure.

The ABPI and JPMA excluded payments related to
drug samples (AC2019, Clause 1.10; JTG2018, Chap-
ter 4 — Target Payments for public disclosure). The ABPI
also excluded market research, understood as “collection
and analysis of information [on medicines]” in instances
“where the company does not know the identity of the
participants” (AC2019, Clause 12.2, 23.3). While the
JPMA did not use the term “market research’, it would
ordinarily fall under subcategories C1-C3 (JTG2018,
Chapter 5, 3 — Publication Subject, C, Manuscript/writ-
ing fees, etc.). Further, under the ABPI Code companies
did not need to report payments regarding “items which
are to be passed on to patients and which are part of a
formal patient support programme” (AC2019, Clause
18.2), “inexpensive notebooks, pens and pencils for use
at those meetings” (AC2019, Clause 18.3) and subsist-
ence below £75 ($100) per head (AC2019, Clause 22.1).
These payments would be covered by JPMA’s category D
(JTG2018, Chapter 5, 3 — Publication Subject, D, Infor-
mation provision-related expenses).

Some exemptions were only mentioned by either
trade group. While companies following the ABPI Code
were not expected to disclose payments regarding over-
the-counter medicines and "ordinary course purchases
and sales of medicines’, these payments were excluded
implicitly by the JPMA by not being mentioned in the
Transparency Guidelines (AC2019, Clause 1.10).

The JPMA excluded from disclosure investigational
drugs, support for membership fees, advertising fees,
and capital for exhibition fees at conferences (JTG2018,
Chapter 4 — Target Payments for public disclosure).
Although not regulated by the ABPI, some companies
reported investigational drugs as R&D payments, while
others excluded them from disclosure [46].

Disclosure practices
Availability
In 2018, 122 companies published their payments in
Disclosure UK, the ABPI’s online platform for pay-
ment disclosure [129]. Among the disclosing compa-
nies were 63 of the 67 ABPI members (94%) and 59
non-members disclosing payments voluntarily. Four
of the 67 ABPI members (6.0%) — Adaptimmune,
Daval International, Sintetica, and Stallergenes Greer
— did not submit disclosure reports. As they joined
the ABPI towards the end of 2018, it is likely that none
of the payments they might have made fell under the
disclosure requirements.

In 2018, the JPMA had 72 members, all of which pub-
lished payment disclosures in accordance with to the
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JTG2018. However, the total number of disclosing com-
panies was 86 as it included subsidiaries and affiliates.
Some of the disclosures were published late, contrary to
the JTG2018. As no comprehensive disclosure platform
existed, we could not tell whether other companies com-
plied with JTG2018 voluntarily.

An unknown number of pharmaceutical companies did
not subscribe to the trade groups’ disclosure codes and
therefore did not disclose payments. According to the
ABPI [74] and JPMA [130], disclosing companies formed
a vast majority, especially of larger ones, but important
exceptions included Vertex in the UK and Gilead in
Japan.

Accessibility

The ABPI and JPMA leave gathering disclosures to
companies. The ABPI collates and integrates company
disclosures [131], and subsequently publishes them as
Disclosure UK, a centralised database searchable by
company and recipient names [132]. Starting from 2023,
aggregated payments for services rendered by members
of the public will be disclosed on individual company
websites, that is, separately from Disclosure UK [59].

JPMA members disclose all payments in disclosure
reports published on their websites. The JPMA pro-
hibits companies from requiring registration or enter-
ing additional information to access the disclosure data
(JTG2018, Chapter 6 — Notes from the perspective of
ensuring transparency). However, 28 of the 86 (30.2%)
companies required registration to access the 2018 data,
apparently breaching the Transparency Guidelines. One
possible reason is that companies had insufficient time to
comply with the new requirements prohibiting registra-
tion, which entered into force in September 21 2018, in
time for the data release.

To increase disclosure data accessibility, two non-gov-
ernmental organisations, Tansa and the Medical Gov-
ernance Research Institute, collect disclosures made by
individual companies in Japan, integrating them into
the Money Database [38, 106]. It comprises data from
2016 to 2019 and is searchable by company and recipient
names and payment categories [133].

Format

Disclosure UK is available online and downloadable for
further analysis as an Excel file. By contrast, in 2018,
none of JPMA members published their data in a directly
analysable format, instead choosing PDF (portable docu-
ment format) files or tables embedded in a webpage.

Evidence of underreporting
The PMCPA, the ABPI’s self-regulatory oversight body,
publicised three cases of payment underreporting.
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The Japanese company Astellas voluntarily admit-
ted to failing to disclose payments to UK nurses man-
ning patient support lines for a support program and to
pharmacies in relation to patient enrolment [134]. This
was part of a larger case involving a lack of oversight of,
and materials produced for, patient support programs,
leading to §2 rulings as the PMCPA considered Astellas
had brought discredit upon and reduced confidence in
the industry.

Following a complaint by an ex-employee, another
Japanese company, Daiichi-Sankyo, was also ruled in
breach of §2 and publicly reprimanded in 2019 by the
PMCPA for grossly under-reporting its payments to
at least 132 HCPs sponsored to attend conferences,
including 98 who attended a five-day European Society
of Cardiology (ESC) congress in Germany in 2018 [135].
In addition, at least 15 and 28 HCPs were sponsored to
attend ESC congresses in 2016 and 2017. The company
had paid for travel, accommodation, food, and registra-
tion fees for these 132 HCPs, but none of this was dis-
closed — a total of around $629,000 of which $531,600
was for 2018. As even more underreporting could have
occurred, the company stated it did not have com-
plete visibility of the total payments that had not been
reported.

Finally, an ex-employee revealed that Indivior, a com-
pany that has ratified the ABPI Code, did not disclose
any 2017 payments, allegedly because it did not know it
had agreed to disclose them since becoming an official
“non-member” in 2017 [136]. The PMCPA also ruled a
breach of §2.

We could not establish whether any JPMA mem-
bers had been caught underreporting or not. Notably,
there was one company reporting the value of zero in
category A (R&D), and one in both category C (Lec-
ture/writing/consulting fees) and category D (informa-
tion provision expenses). It is impossible to ascertain
whether, in fact, no payments were made in these
categories or whether payments were made but not
reported.

Evidence of misreporting

We identified three PMCPA cases involving pay-
ments attributed to incorrect individuals in the UK, all
reported by the affected HCPs. All these instances were
consistent with the lack unique recipient identifiers, as
described above.

Merck Sharp & Dohme reported having made pay-
ments to an individual that had received none. Appar-
ently, the company had sponsored another individual
with the same name [137]. Amgen made a similar mis-
take, explaining that it had sponsored another individ-
ual with the same name working in the same area [138].
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Importantly, Merck Sharp & Dohme made an additional
incorrect payment disclosure related to the same individ-
ual as in the above case, leading to a breach of §2 ruling
by the PMCPA as the company had failed to address the
underlying problems [139].

Without procedures for submitting complaints or
publishing corrections, establishing whether misreport-
ing had been identified in JMPA members’ disclosures
was impossible.

Disclosure data

Payments to corresponding payment categories

In 2018, the 122 companies following the ABPI Code
reported payments worth almost 4.5 times less than
the 86 JPMA members, including subsidiaries (Table 5
in Appendix). Another key difference was the R&D
shares, constituting 74.1% of the total in the UK but only
42.7% in Japan, even though the Japanese reporting also
included R&D expenditure more broadly, as explained
above.

Companies following the ABPI Code reported
$632,985,775 (95.1%) using payment categories corre-
sponding with the JPMA categories, including all individ-
ual-level non-R&D payments and R&D payments (Table 5
in Appendix). JMPA members reported $2,589,064,594
(86.6%) using payment categories corresponding with the
ABPI categories, including $1,018,619,673.61 (39.3%) for
individual-level payments and $1,570,444,920 (60.7%) for
organisational-level payments.

Payments to aggregated recipients

Companies following the ABPI Code reported payments
worth over $144.3 m to named recipients, representing
21.7% of the total, while the respective figures for JPMA
members were $1.7bn and 59.9% (Table 4).

In the UK, the shares of payments to named recipients
ranged across the payment categories — from all or nearly
all (joint working and grants and donations) to none
(R&D) (Table 4). Importantly, as R&D made up almost
three-quarters of all reported payments, it constituted
practically all aggregated payments (97.7%). The remain-
ing aggregated payments were predominantly non-R&D
individual-level payments, representing 42.7% of all non-
R&D payments to individuals (Table 6 in Appendix).

In Japan, subcategory D1 (promotional meeting
expenses) attracted the largest share (64.2%) of all
aggregated payments. Of the 86 companies, 46 (53.5%)
apparently breached the Transparency Guidelines by
aggregating some payments in category A (R&D), with
the aggregated amount representing 3.1% of the total
payment value (Table 4). In contrast to the UK, aggre-
gated non-R&D payments constituted 96.6% of all aggre-
gated payments.
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The values of aggregated payments per company
ranged from $0 to over $48 m in the UK and from $0 to
$96 m in Japan (Tables 7 and 8 in Appendix). In the UK,
71 of the 122 companies (58.2%) reported at least 50% of
their payments in aggregate, but 21 companies (17.2%)
reported more than 90% (Table 9 in Appendix). The com-
pany levels of aggregated payments were lower in Japan,
with 20 of the 86 companies (23.3%) reporting over 50%
in aggregate. The group of companies with very high lev-
els of aggregated payments (over 90%) was not found in
Japan, with only 2 (2.3%) reporting at least 75% (Table 10
in Appendix).

The UK and Japanese shares of aggregated R&D vs
non-R&D payments reported by companies were highly
contrasting. Only 8 of the 122 companies following the
ABPI Code (6.6%) had over 50% of all their payments
constituted by aggregated non-R&D payments (Table 9 in
Appendix). However, for R&D payments the correspond-
ing number of companies was 56, representing 45.9% of
all companies following the ABPI Code.

In Japan, 66 of the 86 companies (76.7%) reported at
least 50% of their non-R&D payments in aggregate (cate-
gories D information provision expenses — and E — Other
expenses). However, for R&D payments the correspond-
ing number of companies was 3, which constituted 3.5%
of all the 86 reporting companies (category A — R&D)
(Table 8 in Appendix).

In the UK, aggregated R&D payments were consid-
erably larger than aggregated non-R&D payments,
with the value of the third quartile over 11 times larger
($145,195.9 vs $1,615,243.1 — see Table 7 in Appendix).
In Japan, the opposite was true; aggregated non-R&D
payments were much higher than aggregated R&D pay-
ments, with the value of the third quartile almost 60
times higher ($16,872,972.9 vs $288,770.5 — see Table 8
in Appendix).

Discussion

In its current form, the self-regulation of payment disclo-
sure has operated in Japan since 2011 and in the UK since
2015. In Japan, disclosure research has identified wide-
spread FCOIs among clinical trialists [72, 140, 141] and
authors of clinical practice guidelines [43, 142, 143], while
in the UK - across hospitals [100], commissioning [144],
expert advisory [145], and policymaking bodies [32].
However, given the overall volume of payments reported
annually in each country — in 2018, close to $3bn in Japan
and over $0.6bn in the UK - a significant share of FCOIs
affecting healthcare actors is likely to go unnoticed. Our
comparative case study of three dimensions of transpar-
ency — disclosure rules, practices, and data — sheds light
into why this may be the case and how the transparency
of payment disclosures could be improved.
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Table 4 Drug company R&D and non-R&D payments disclosed under the JPMA Transparency Guidelines and the ABPI Code (2018)

JPMA payment Value of Value of Value of payments - ABPl payment  Total value of  Value of payments

categories payments, ($) payments — merged JPMA - named categories payments ($) - named recipients
merged JPMA  recipients ($) (%)
categories ( $)

Research and develop-  1,276,805,878.8 1,276,805,878.8 1,236,732,890.2 (96.9%) Research and 493,470,880.7 0.0 (0%)

ment (A) (100%) development (100%)

Scholarship donations  167,048,419.4 217,575,581.0 217,575,581.0 (100%) Donations and 35,118,661.8 35,082,449.0

(B1) (100%) Grants (100%) (99.9%)’

General donations (B2)  34,517,905.3

Donations to academic  16,009,256.3

and other societies (B3)

Expenses related to 76,063,460.5 845,194,783.3 76,063,460.5 (10.0%) Contributions to  55,207,855.0 48,774,249.8

co-sponsored confer- (100%) costs of events (100%) (88.3%)

ences (B4)

Expenses for lecture 769,131,322.9

conferences (D1)

Lecture fees (C1) 211,419,118.7 248,042,904.90 248,042,904.90 (100%) Fees for service ~ 74,931,974.0 53,459,921.3

Manuscript writing fee/ 8,973,254.3 (100%) and consultancy  (100%) (71.3%)

supervising fees (C2)

Consulting/commis- 28,934,542.5

sioning fees (C3)

Other (C)? 161,435.2

Other expenses related  11,203,780.9 12,621,1244 11,203,780.9 (88.8%) No corresponding ABPI payment categories

to academic research (100%)

support expenses (B5)

Other Information 14173435

provision-related

expenses (D4)

Explanation meeting 275,045,094.6 275,045,094.6 0.0 (0%) Excluded from or prohibited by disclosure require-

expenses (D2) (100%) ments

Expenses for provision  69,080,312.8 69,080,312.8 0.0 (0%)

of literature and other (100%)

products (D3)

Other expenses (E) 42,814,8754 42,814,8754 0.0 (0%) No corresponding ABPI payment categories
(100%)

No corresponding JPMA payment categories

Total

2,988,626,001.0
(100%)

2,988,626,001.0
(100%)

1,791,064,063.3 (59.9%)

Joint working 7,003,799.0 7,003,799.0 (100%)
(100%)

Total 665,733,170.5 144,320,419.0
(100%) (21.7%)

! Until 2019 ABPI members could consent healthcare organisations before disclosing their payments but few companies chose to do so. Consenting healthcare

organisations is currently prohibited

2 Originally, Category C did not have an "Other" item, but one company recorded the amount as "Other”

The ABPI and JPMA disclosure rules covered a broad
range of payment recipients. The ABPI mandated a greater
scope of non-R&D payment disclosure. On the one hand,
almost all JPMA non-R&D payments were encompassed
by the ABPI categories. On the other hand, the ABPI cat-
egories often lacked corresponding JPMA categories. Con-
versely, the JPMA required the disclosure of not only R&D
payments but also R&D expenditure. It also mandated
disclosure without referring to recipient consent. Shared
weaknesses included some payments being exempted from
named disclosure, while others — not disclosed altogether.

Companies following the ABPI Code had more trans-
parent disclosure practices. There was certainty about
how many disclosures were available; they were more
accessible and had an analysable format. The ABPI
complaints mechanism provided some insights into
possible underreporting and misreporting.

However, JPMA members generated more transpar-
ent disclosure data, with the overall share of payments
to named recipients almost three times higher, and
considerably higher company-level shares compared to
the UK.
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Implications for self-regulation and public regulation

We use our findings to evaluate claims regarding key
advantages self-regulation as the industry’s preferred
approach to governing drug promotion, stakeholder
interactions and communication, and providing infor-
mation on medicines [49, 104]. We also compare self-
regulation with legally mandated transparency provisions
identified in the US and eleven European countries [24].

Corresponding with IFPMA’s declared emphasis on
increasing transparency [49, 51, 93], the JPMA and
ABPI presented transparency as disclosure’s primary
aim. Nevertheless, it was unexplained how transpar-
ency was to be achieved; for example, how disclosures
were expected to be used, by whom, and to what pur-
pose [20]. Limited attention given to “transparency
relations” [146] is also common in European public
regulation, as evidenced by a lack of granular and eas-
ily interpretable disclosures in many countries [24].
In comparison, public regulation does eliminate non-
transparency resulting from the aggregation of certain
payments by default [24]. Yet, the evidence from Japan
(and Australia [36]) demonstrates that mandating dis-
closure may not require new sunshine legislation or
clarifications of data privacy laws by public authorities,
as it has been the case in Europe [18, 21, 24], and can
be achieved within self-regulation.

In Japan, individual-level disclosure has arguably
increased the industry’s accountability by revealing FCOls
underreported by KOLs [44, 99] and clinical triallists [72,
147] as well as examples of poor FCOI management [142,
143]. Contrastingly, the ABPI only “encourages” com-
panies to observe its new non-mandatory guidance on
“legitimate interests’, promising to “further increase the
transparency” of non-R&D payments, but without com-
mitting explicitly to full disclosure, at least in the short
run [64]. Yet, the comparison with Japan demonstrates
that, contrary to the European industry’s emphasis on
protecting commercial secrecy [46], it is possible to dis-
close at least organisational-level R&D payments without
jeopardising companies’ R&D investments. It also shows
the need for rebalancing the UK transparency debate — by
focusing on encouraging the full disclosure of a relatively
small share of non-R&D payments to individual HCPs
[64] it has neglected systemic, non-individualised, and
non-itemised disclosure of R&D payments to researchers
and research institutions with key roles in drug develop-
ment and marketing [46].

Reflecting IFPM A’s work on “synchronisation” of national
codes [51], important similarities in the ABPI and JPMA
disclosure rules were demonstrated by overlapping disclo-
sure goals, recipient and payment categories. Nevertheless,
as each trade group often referred to unique industry-
supported activities, the extent of overlap was uncertain.
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Therefore, although the corresponding payment categories
attracted around 90% of payments reported in each coun-
try, more granular descriptions of disclosures would likely
produce lower figures. Furthermore, the emphasis of dis-
closure requirements differed, with the ABPI prioritising
disclosure of non-R&D payments, while the JPMA — R&D
payments and expenditure. Overall, while detailed interna-
tionally shared standards are a key advantage of self-regu-
lation over national legislation in the EFPIA ecosystem [10,
22, 45], our findings suggest that the same cannot be said
about the current state of self-regulation globally.

The assertion that self-regulation is more comprehen-
sive than public regulation [10, 49, 51, 93, 148] received
mixed support. The JPMA and ABPI disclosure rules
covered prescribers as well as professions and roles shap-
ing prescription through policy decisions [18, 31]. In
this respect, self-regulation exceeded the scope of the
US Sunshine Act, covering only physicians, nurses, and
teaching hospitals [24], as well as disclosure legislation in
several European countries, such as Estonia [149], Hun-
gary [150] or Latvia [151], focusing on personnel involved
in medicine prescription, supply, or distribution. Further,
while the JPMA covered life science researchers, only
Danish disclosure legislation included disclosure of pay-
ments to select researchers, i.e., bioanalysts and pharma-
coeconomists [152].

Nevertheless, self-regulation missed some key areas
of concern [153]. Unlike in some countries with public
regulation, the ABPI and JPMA did not cover payments
related to over-the-counter medicines [21], medical
devices, or veterinary products [24, 36]. Also excluded
from disclosure were organisations targeted by the
industry’s lobbying [32, 103, 154—156], which are some-
times covered by public regulation, such as the Minis-
try of Health (Portugal) [157] and media organisations
(France) [158].

The scope of payments covered by the ABPI and JPMA
was broader than in some European countries with pub-
lic regulation, such as Greece [159] and Hungary [150],
concentrating on event delivery or participation. Nota-
bly, R&D payment disclosure mandated by the JPMA was
significantly closer to the most comprehensive French
and US disclosure requirements than self-regulation in
Europe (R&D payments always aggregated) or Australia
(R&D payments not disclosed) [18, 36, 46]. Contrast-
ingly, payments for food and beverage were covered by
public regulation in France and the US [18], but excluded
from disclosure in the UK below the threshold of $100
(£75) and disclosed in the aggregate in Japan. This is an
important gap in disclosure as data disclosed under the
US Sunshine Act demonstrates that payments for food
and beverage are widespread [160—162] and associated
with increased prescription of promoted drugs [163, 164].



Ozieranski et al. Globalization and Health (2023) 19:14

Finally, US disclosure requirements also include owner-
ship or investment interests (e.g. royalties, licenses) held
by physicians or their immediate family members — about
12% of reported payments amounts in the USA — but
these are not covered by the ABPI and JPMA [165].

There was mixed evidence for the claim that self-
regulation is more detailed than public regulation [51].
The disclosure categories used by the ABPI and JPMA
were broad and the reporting did not distinguish their
constituent recipients or drug company activities, mak-
ing them difficult to interpret [166]. However, only two
countries with public regulation — the US and France —
use comprehensive sets of specific payment categories
[18]; others either disclose few specific payments (Lat-
via [151], Lithuania [167, 168]) or use broad categories
such as “professional affiliation” (Denmark [169]) or a
“value, good or right” (Portugal [157]), without itemis-
ing them in the disclosure databases [24]. In addition,
consistent with earlier research [30, 31], we identified
examples of ambiguous or unstandardised reporting,
potentially preventable by more detailed disclosure
guidelines.

We found problematic the claim that self-regulation
often involves higher levels of compliance than pub-
lic regulation [49, 93, 170]. The cases of ABPI members
not disclosing payments demonstrate that companies
may start or stop following self-regulation at any point,
creating potential gaps and uncertainties in reporting.
Further, while the proponents of self-regulation would
expect effective scrutiny of companies’ conduct from
HCPs [93], the fact that only two HCPs complained
about payment misreporting suggests, more than any-
thing, that relatively few recipients check their disclo-
sure records in sufficient detail, potentially making the
PMCPA complaints-based system insufficient to reveal
this practice systematically. This interpretation is sup-
ported by frequent reporting inaccuracies associated
with the absence of recipient identifiers and categories
[24, 31]. Similarly, the cases of underreporting con-
sidered by the PMCPA indicate that only current or
ex-employees — and not, for example, competitor com-
panies — may have sufficient knowledge of relevant inter-
nal practices, therefore limiting the pool of potential
complainants [48, 92, 93, 171].

Key examples of noncompliance in Japan included
delayed disclosure publication, some companies creat-
ing barriers to disclosure access, and reporting R&D
payments in the aggregate [44, 106, 143]. However, con-
sistent with earlier concerns about difficulties in measur-
ing companies’ compliance with the JPMA standards [91],
revealing underreporting and misreporting was practi-
cally impossible without publicly available disclosure
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standards (“methodological notes”) used by individual
companies and a complaints mechanism overseen by the
trade group. Just like in the UK, misreporting might be
caused by ambiguities in disclosure data. Also reflecting
earlier research [54, 99], underreporting could result from
the relatively narrow JPMA payment categories, encom-
passing fewer industry activities than the ABPI catego-
ries. Notably, two of the three UK cases of underreporting
involved Japanese companies. The PMCPA characterised
one of them, Astellas, as displaying “multiple organisa-
tional and cultural failings” and a corporate culture that
prioritised “the bottom line” over compliance obligations
and ethical norms [48].

Contrastingly, the only available evaluation of the US
Open Payments database that we were aware of demon-
strated little evidence of non-compliance with the report-
ing standards [172], suggesting the superiority of legally
binding requirements associated with potential penalties
over self-regulatory standards [21, 24, 46].

Limitations

Our study has important limitations. As pharmaceuti-
cal industry self-regulation has not been mapped in Asia
[51], we might have missed important comparators for
the UK as the strongest case of self-regulation in Europe
[24]. Further, because we compared only two cases, any
strengths and weaknesses identified were only relative
to the other case. Therefore, considering another com-
parator might have revealed disclosure aims, recipients
or payments missing from disclosure. In addition, as the
recipient and payment categories were unique, and often
described only in general terms, we could only ascertain
their “correspondence” but not “equivalence” Conse-
quently, the comparisons across the payment categories
require cautious interpretation.

We analysed similarities and differences between the
two cases descriptively, without explaining the underly-
ing mechanisms. For example, we did not consider the
company and trade group and cultures more broadly,
which may be an important factor behind the varying dis-
closure practices [26, 51]. One key aspect of such cultures
worth in-depth investigation concerns the mechanisms
for collecting and checking the quality and accuracy of
disclosure data.

Future research on varieties of self-regulation might
employ mixed methods to examine the two-way rela-
tionship between self-regulation at the global, trade
group, and company levels, as well as other transpar-
ency provisions and the “medical economy” more
broadly [48, 66, 91]. Of particular importance would be
to trace the development of the different forms of regu-
lation over time [104].
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Conclusions and policy recommendations

Our study indicates that measuring the transparency
of payment disclosure associated with self-regulation
should triangulate disclosure rules, practices, and data,
given the possible inconsistences and important relation-
ships between these three dimensions.

Overall, our comparative analysis of payment disclosure
in the UK and Japan offered limited evidence to support
key claims concerning the strengths of self-regulation.
Despite its important advantages, self-regulation seemed
inferior to public regulation, which was consistent with
findings from Europe and Australia [24, 36, 46].

Our comparison highlights the priority areas for
improvement for both the ABPI and JPMA.

+ Eliminating exemptions from disclosure.

+ Removing aggregate disclosure by default.

+ Introducing more granular disclosure of payments
and recipients.

+ Increasing the richness of disclosure data by expand-
ing recipient characteristics, following the example of
the Australian pharmaceutical industry trade group
[173].

+ Introducing additional standards to prevent under-
reporting (mandatory declarations that no payments
were made) and misreporting (mandatory recipient
identifiers).

+ Creating stronger compliance monitoring of disclo-
sure practices and data [51], including regular inde-
pendent audits to complement the reactive, com-
plaints-based systems [48, 63, 66, 153].

+ Introducing public rewards and sanctions specific to
disclosure standards, e.g. highlighting top perform-
ers and underperformers across different disclosure
practices and data [148].

We identified several priority areas for the JPMA.

« Extending the list of non-R&D payment categories
(e.g. a broader range of consultancy-related pay-
ments, following the example of the ABPI Code) to
enhance the scope of disclosure.

+ Mandating companies to publish their internal dis-
closure standards using the example of “methodo-
logical notes” introduced by the EFPIA and ABPL

« Creating a searchable and downloadable payments
database for all companies subscribing to the JPMA
Transparency Guidelines.

+ Making the Transparency Guidelines mandatory
for JPMA members, including sanctions for non-
compliance.
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+ Increasing the transparency of the complaints pro-
cess by establishing an arms-length body investi-
gating and publishing details of alleged breaches of
standards, potentially modelled on the PMCPA.

Finally, we propose the following priorities for the
ABPL

+ Making the receipt of payments conditional on
agreeing for their publication, which seems to be the
established practice followed by the JPMA members.

+ Expanding and standardising the scope of internal
disclosure standards described in company methodo-
logical notes [46, 51].

Our findings reinforce earlier calls for replacing indus-
try self-regulation with sunshine legislation made in the
UK and Japan [38, 65] and correspond with the UK gov-
ernment’s ongoing work on expanding or replacing Dis-
closure UK with legislation [174]. Nevertheless, as such,
public regulation not a panacea. Any legislation should
be premised on a comprehensive international evalu-
ation of disclosure rules, practices and data [24, 46, 55,
175], including their unintended consequences [23, 176,
177]. One structured way of embedding the perspec-
tives of HCPs, HCOs, patients, and members of the
public into the policy proposals would involve develop-
ing a “theory of change” [178] capturing multifaceted
relationships between disclosure, transparency, as well
as the economic power of the industry and the state’s
regulatory power [18-20]. In so doing, it is important to
consider a range of potential goals of transparency, such
as increasing the industry’s accountability to the public
revealing potential FCOIs [21, 24, 26, 55, 106] and pro-
tecting the integrity of healthcare research or policy-
making [20, 146, 179].

Given the evidence of the limited impact of sunshine
legislation on reducing FCOIs or encouraging their
understanding by the public [23], any new legislation
should be complemented by educational campaigns
enhancing the understanding and scrutiny of disclosure
rules, practices and data [180]. Any sunshine legislation
should be integrated — including via shared databases
— with FCOI evaluation undertaken by HCOs such as
hospitals, commissioning bodies, regulators, and pro-
fessional organisations. No less important are solutions
addressing the underlying problem of financial depend-
ency of healthcare actors on drug company funding [18,
117, 181]. Some of the available options include FCOI
management policies such as limiting or banning certain
forms of financial relationships [18, 20, 26, 182].
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Table 5 Distribution of payments across corresponding and non-corresponding JPMA and ABPI payment categories (2018)

Payment categories

Organisational-level payments ($)

Individual-level payments ($)

Unclear if organisational- or
individual-level payments ($)

Total ($)

ABPI payment catego-
ries with correspond-

ing JPMA categories

ABPI payment
categories without

corresponding JPMA

categories

Total — ABPI payment

categories

JPMA payment catego-
ries with correspond-

ing ABPI categories

JPMA payment
categories without
corresponding ABPI
categories

Total - JPMA payment

categories

Donations and
grants

Contribution to
costs of events

Total

Fee for service and
consultancy

Joint working
Total

Scholarship dona-
tions (B1)

General donations
(2)

Donations to aca-
demic and other
societies (B3)
Expenses related
to co-sponsored
conferences (B4)
Research and
development (A)

Total

Other expenses

related to academic

research support
expenses (B5)

Total

35,118,661.84

39,095432.05

74,214,093.89
25,743,596.09

7,003,798.98
32,747,395.07

167,048,419.36

34,517,905.28

16,009,256.31

76,063,460.47

1,276,805,878.76

1,570,444,920.18
11,203,780.92

11,203,780.92

Fee for Service
and consultancy

Contribution to
costs of Events

Total

Lecture fees (C1)

Manuscript writ-
ing fee/supervis-
ing fees (C2)
Consulting/com-
missioning fees
@3),

Others (C)

Expenses for
lecture confer-
ences (D1)

Total

Explana-
tion meeting
expenses (D2)

Expenses for
provision of lit-
erature and other
products (D3)
Other Informa-
tion provision-
related expenses
(D4)

Total

49,188,377.90

16,112,422.94

65,300,800.84

21141911867

8,973,254.30

28,934,543.36

161,435.24

769,131,322.85

1,018,619,673.61
275,045,094.56

69,080,312.81

1,417,343.50

345,542,750.87

Research and
development

Total

Other expenses (E)

Total

493,470,880.71

493,470,880.71

42,814,87543

42,814,87543

632,985,775.44 (95.1%)

32,747,395.07 (4.9%)

665,733,170.53 (100.0%)

2,589,064,593.79 (86.6%)

399,561,407.22 (13.4%)

2,988,626,001.01 (100.0%)
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Table 6 Payments to individual- and organisational-level recipients under the JPMA Transparency Guidelines and the ABPI Code

(2018)
Comparative JPMA-ABPI recipient JPMA Transparency Guidelines ABPI Code
categories
Recipients Recipient JPMA recipient  Total value of Value of ABPI recipient  Total value of Value of
categories categories payments ($) payments categories payments ($) payments
to named to named
recipients ($) recipients ($)
Individual level Healthcare pro- Medical person-  1,364,162,424.48  249,488,350.76 Healthcare 65,300,800.84 37,406,101.85
fessionals nel (100%) (18.3%) professionals (100.0%) (57.3%)
Other healthcare  Persons involved Other relevant
personnel in medical opera- decision makers
tions
Non-healthcare  Life science No equivalent
professionsand  researchers category
roles
Organisational Healthcare Healthcare 1,581,648,701.10  1,541,575,712.50 Healthcare 106,961,488.98 106,914,317.19
level organisations organisations (100%) (97.5%) organisations (100.0%) (99.9%)
Unclear if No relevant 42,814,87543 0 (0%) Recipients of 493,470,880.71 0 (0%)
individual or JPMA recipient (100%) research and (100.0%)
organisational categories development
level payments-
Total 2,988,626,001.01 1,791,064,063.27 665,733,170.5 144,320,419.0
(100%), (59.9%) (100.0%) (21.7%)

Table 7 Descriptive statistics for aggregated company-level payments reported by companies following the ABPI Code (2018)

Payment categories

Minimum ($)

Median (IQR) ($)

Maximum ($)

All aggregated payments

Value

Share of all payments

Aggregated non-R&D payments

Value

Share of all payments

Share of all aggregated payments

Aggregated non-R&D payments to HCPs

Value

Share of payments to HCPs

Share of aggregated non-R&D payments

R&D payments
Value

Share of all payments

Share of all aggregated payments

0.0
0.0%

0.0
0.0%
0.0%

0.0
0.0%
0.0%

0.0
0.0%
0.0%

164,675.9 (10,975.9—1,674,936.9)
60.2% (19.2%—80.4%)

35,4176 (1,700.9—145,195.9)
5.5% (1.1%—16.4%)
20.1% (3.8%—100%)

34,6235 (1,700.9—145,195.9)
49.7% (14.7%—77.1%)

100.0% (100.0%—100.0%)

92,443.7 (0—1,615,243.1)
43.6% (0 - 73.3%)
79.9% (0%—96.2%)

48,451,656.3
100.0%

1,468,816.7
100.0%
100%

1,468,816.7
100.0%
100.0%

47430,167.7
100.0%
100.0%

Aggregated payments Payments without named recipients, HCPs Healthcare professionals, HCOs Healthcare organisations, R&D Research and development
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Table 8 Descriptive statistics for aggregated company-level payments reported by JPMA member companies (2018)

Minimum Median (IQR) ($) Maximum

All aggregated payments (category A, D, and E)

Value 0.0 6,346,032.8 (1,215,424.8- 17,573,059.3) 96,159,420.3

Share of all payments 0.0% 38.1% (29.1% — 49.1%) 83.1%
Aggregated non-R&D payments (category D and E)

Value 0.0 6,325,825.0 (1,001,734.5- 16,872,972.9) 96,096,014.5

Share of all payments 0% 36.5% (25.9%- 46.0%) 83.1%

Share of all aggregated payments 0% 99.9% (94.0%— 100%) 100%
Aggregated non-R&D payments to HCPs (category D)

Value 0.0 5,949,062.3 (879,128.7- 15,754,217.5) 94,574,2754

Share of all payments 0% 34.5% (23.8%— 44.2%) 80.9%

Share of all aggregated non-R&D payments 0% 94.9% (91.2%- 97.9%) 100%
Aggregated non-R&D payments (category E)

Value 0.0 221,831.0 (24,419.9- 683,182.9) 3,456,984.4

Share of all payments 0.0% 1.4% (0.4% — 2.6%) 23.8%

Share of all aggregated non-R&D payments 0.0% 4.5% (2.0% — 8.6%) 100%
Aggregated R&D payments (category A)

Value 0.0 978.8 (0.0- 288,770.5) 7,237,318.8

Share of all payments 0.0% 0.0% (0.0%— 1.5%) 41.4%

Share of all aggregated payments 0.0% 0.19 (0.0%- 5.2%) 92.9%

Category A of R&D is further subdivided into separate detailed categories of public disclosures. Depending on the company, there was sometimes a mix of categories
that were published with named information and categories that were published in aggregate. This table aggregates the latter

Category D is expenses related to information provision
Category E is defined as other non-R&D expenses that cannot be classified in any other category. It is described as including costs for hospitality as a social ritual
Aggregated payments Payments without named recipients, HCPs Healthcare professionals, HCOs Healthcare organisations, R&D Research and development



Page 23 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

sonnad 3N sonnad
%01'/8 %0T6L §95'teT 900001 %0795 0968€E %067CL %0/°LL 0968€¢ %0606 0€%56'99C -BIsylead)y  -eisy] ey
sjeon  oyd sjeonnad
%0€'66 %016 08'955'G€ 1L %00001 %0L1L ov'/6/'L %020 %090 ov'L6/'L %08'L6 0CPSEErL'L  -NodeULeYd MO -Bwleyd MO
900001 %0.'C6 [4YaEINg V/N %000 %000 %000 %0£'C6 TLT'99L'T leuinig [euinig
%0566 %016 980'££5'0C 900001 %06°CL €59'201 %050 %050 £59'201 %0876 6€£'789'0C ausbpd  py1eusbled
S9L0) P17 Saloled
%0 ¥6 %09'88 08'€88'£98'8 900001 %00'€L 0EVSL'8YS %08'S %05'S 0EYS1'8YS %0176 0L'8E09LY'6  -BIOGRTISIAISS  -OQeT UBIAISS
P17 s|ed
-Inadeulieyq
qqinbs aqinbs
%0786 %0/'¢6 05 LyL'eceTy 900001 %0/ 9% 0b'TvS'c89 %09'L %05"L 0F'T¥S'789 %0C 16 06'€89'G10'eY SIDAN-[0ISIG  SIDAN-|OISIg
%0£°19 %0¢'85 0/°0v8'108 %00001L %00001 09'/TS'86 %0¢'8¢ %0C°9¢ 09'/25'861 %0576 0€'89€'00€"L Uuodly  P¥IMN uodly
%06'L6 %0976 06'LEL'LYE'E9 9007001 %01'LY 0C00€%9¢"L %01C %00C 0C00€%9€"L %0976 0LCE0TLLY9 eJ3UdZRASY  BD3UIZRISY
pPIIIN
S|EDINSD  s|edlinadeul
%09'L6 %0C'L8 00'100°££0'C 900001 %0908 08'€57'981 %018 %008 08'€57'981 %056 087SY'€CC’C  -ewleyd Bns10  -leyd exnsio
%0¢'S8 %05°18 YEY'08L 900001 %00001 050509 L %087 L %0C7L 05°050'9¢ L %0/'56 087916 0lesal  PITMN Olesal
p1
%0t L6 %08'/8 S/9'06L 9%00°001 %02°08 06'86L 7L %098 %0€'8 06'86L YL %0196 0l'v/¥'598 Joinpu| MM A0IAIpU|
%0026 %0 €6 0€'€09'799'S 900001 %0609 09'190'9/1 %00°¢ %06'C 09'190'9/L %0196 00'599'8€8'S lesi3 py7tesy
%05°L6 %0056 0€'€LL'YS6'SE 9%0000L 9%0€°0L 08/08'S€6 %05°C %0S'C 08'£08'5€6 %0Y'L6 01'176'688'9€ uebis|ly  py]uebis|y
[
adoiny  adoingsjeon
s|ednadewleyd  -nadeudleyd
%01'59 9%0/°€9 LETEV9 900001 900001 05/TE'8re %067€ %0T¥E 05 LTE8YE %08'L6 00595266 uojrouns uolaoung
pauwW NN
%00°001 %0€'86 0L0'9r0'L V/N %000 %000 %000 %0¢'86 0L'0Lo'ov0’'L oig pligen|g  olg pligenig
p11IN ABo
9069/ %0592 0€£'05¢L %00001L %0¥'L6 05°€€0'5CT %01°¢€C %06'CC 0S€€0'5CT %0t'66 08'€9/'5/6 ABojodUQ SINO[D  -02UQ SINOPD
%0.£'66 %0¢'66 05'1¥8'£/55'6 9%0000L %002, 0l'GEL'8T %0¢°0 %0€°0 0LselL'se %0966 09'9/6'585'6 1s9101g MM isa101g
P
%00001 900001 0LZ9€'L V/N V/N 9000 %000 9600001 0LZ9€'L [SANUID  (3IN) [PANUID
%000 %000 9%0000L %00001L 06'lTl's 9%0000L %00001L 06'1CL'S %00001L 06'LTl's NI SIXaAY  PY] N3 SIXoAY
ewleyd ewJeyd
9000 %000 900001 900001 08vezolL 900001 900001 08¢0l 900001 08+¥C0L S[epulieiy Slepullen
SODH
puesddH 01
sjuswAed
awey-uou SdDH sjuswAed ($) SdDH 21IsqaM
paiebaibbe 01 syjuswAed paiebaibbe sjuswAed  puesQDH 01 Auedwod n
Jo aseys - joaeys-  ($) syuswAed Jo aseys lle jo aaeys syudwied (%) ‘syjuswied bnipuo  aunsopsiq
pasojasipun syuawied syuawAed syuawAed sdOH —sjuawAed —sjuawAed angy-uou llejoaiseys  ($)‘stjuswAhed popiodaidweu Ul papioddL
llejoaieys |ejoaieys  ($)syuswAed SdDH SdDH paiebaibbe any-uou amny-uou pajebaibbe —sjuawAied paiebaibbe |euoneusayul sweu
—any —awsy  a®myjoanjep paiebaibby pa1eba166y joanjep paiebaibby paiebaibby Jo anjep paiebaibby joanjep  pasipiepuels Auedwo>

(8107) 2P0D 1dgY 21 buimoy|o4 saiueduwod Aq paniodal elep [9As]-Auedwod - syuaulAed paiebaibby 6 ajqeL



Page 24 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

%08'¢6 %09°¢L 09°0€8'869'6C %00°001 %0L'6% 09'16£'196'L %029 %067 09'152'196'L %05'8/ 07'785'099'LE 19heg d|d 12Aeg
pi7 eulieyd
%0196 %0/L'SL 09vLL'LYET %00°001 %0577 06'0€€Y6 %06'¢ %00°€ 06'0€€Y6 %02'8L 0F'SOS'SEY'T  BwlIRYd Se||@1sy SE||91sY
P17 SalI0}
%066/ %07 €9 08'16¥'60.'L %00001L %0808 00°L£€'6T1 %01°0C %06'S 1 00'££€'6TY %0062 08'878'8€1'C ewieyd 031  -eIoqe1 031
paywi
son sonnadessy |
%0926 %08/, 0£9'108 9%0000L %0LCC 0016561 %0t %06'L 0016561 %06, 08077'1Z8 -nadesayl Dld Dld
sonnad  sonnadessy ]
%0905 %0507 81180l %00°001 %0€°0L 0T 0EY'S0L %0t 6% %056 0T0€¥'501 %01°08 06'/¥S'€ELT  -RI3YL Snolwy Snoluwy
VS
%016 %0CvL €9TvLL %00°001 %0L°0% 0T¥8E'6 %09, %019 0T¥8e'6 %0€°08 ol/v9'ect lepyeweyd R eulieyd
p1
%0€C9 %00'0S ELYLLL 900001 %00°001 008LL'LL %0/'L€E 9%0€°0€ 008LLLL %0€°08 090€5'881 ainsewiieyd  ainseweyd
p1
S|EDANSD  s|edlinadewl
%01°€8 %01'£9 08'€60'8€6'C %00°001 %0000 08'CE5'565 %0691 %09°¢L 08'7€5'565 %0908 09979'€€5'E -eulleyd allys -leyd allys
p1
awyoq awyogn
%0£'66 %01°€8 0L'€18'96/'(T 900001 %0L'€ 08'/2€'8L %0¢0 %0C°0 08'£2€'8L %0€'€8 OF' LL's/8'/¢  gdieyspuay  dieyspisy
paywr]
%0208 %02 /9 956'8/1 %00°001L 900001 099071 %0861 %0591 099,07 %0/'€8 00'€€0'€CT 1Bbouolys 1bouolys
P
%06'96 %0€°18 08'198'/8¥'91 %00°001 %0L°CL 0€TESYES %01°¢ %09C 0€'2ESYES %06'€8 0l'v6eTTOLL usbolg  dap| usbolg
s|ednadew P11
%0176 %0t'6L Ov'SEL'LSL'LT %0000 %0C'SS 05'€09'20£°L %06'S %00'S 05°€09'20LL %078 06'8€£%98'8C -leyd uassuer  Bejin-usssuer
pYTHIN
%0598 %0LvL 09/89'S67'€ %0000 %0€'SS 08100715 %0S°€L %0911 08100715 %0/'S8 0'689'608'€ eulleyd zIdN - eweyd ZisN
pajwWI s1oN
%0096 %0C¥8 ((IWAS A HRS 900001 %0 €Y 0TH¥8'70€'L %001 9%05°€ 0T P¥8'T0¢e’L %09/8 01'187'098'C€ Y20y -pold ayo0y
P
%0916 %0€°08 /88'9%9 %0000 %06'CL 0¥'STS'6S %08 %0t'L 01’5565 %0£'L8 09C1¥'90L ewleydeldpo  eweydedQ
P
%0€'96 %01'S8 0€'510'G8€°CL %00°001 %00°001 09'167'18% %0L'€ %0¢'€ 09'16C'L8Y %0%'88 06'90€'998'C L epaxe| AN ep=xel
%0000 %01°06 TL8'LS V/N V/N %000 %000 %01°06 0€'2L8'LS P3N-IBUAS paw-IauAg
SODH
pue sddH 03
syuawAed
angy-uou SdDH syuawAed ($) sdOH 2)sqam
pajebaibbe 0} syuawAed paiebaibbe sjudwAed  puesQDH 03 Auedwod n
joaleys - joaseys-  ($)syuswAed Jo aieys |le jo aJeys syuswked (%) ‘syuswked 6nip uo ainsopsig
pasopsipun syuawied syuawAed syuawAed sdDH —sjuawAed —sjuawAed amgy-uou llejoaieys  ($)‘stjuswAhed papiodalaweu Ul paploddl
|lejoaleys e jo aseys ($) syuswAed SdOH SdDH paiebaibbe any-uou amsy-uou pajebaibbe —sjuawAied poiebaibbe |euoneusayul sweu
—ansy —amsy  amyjoanjep pa1ebaibby pa1ebai66y jo anjep pa1ebaibby pa1ebaibby Jo anjep paiebaibby joanjep  pasipiepuels Auedwo>

(PanunUOd) 6 3lqelL



Page 25 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

paywin
%000 %000 %00°001 %00°0L 00'€LE'€C %00°001 %00'0L 00°€L£'€T %00°0L 00°€LE'€C VIADI - YN S3IVIADI
|edrnadew p17adoing
%0026 %06'89 08'/5¥'520'E %0567 %098 0’1629 %00°¢ %01°C 05°€E97'€6 %00'L£ 0€'176'8LL'E  -leyd ulepolg ulenolg
P17 0U0I3S
%078 %01°09 09/T'6€5'E %00°001 9%05°€S 09718'599 %08'GL %0€"L L 09°C18'599 %07'LL 01'/80'S0C'Y OUOI3S I8N MR
%0569 %0€°0S 0L'£11'88L %00°001 %0€'LL 0£'5L9'G¥E %05°0€ %00'CC 0£'SL9'SvE %0t'CL OV E6EPEL’L [[RAIWY P jRIWY
PY1N 0AY
%096 %0£'69 0 LY L'LEE"L 900001 %0E YL 0’ Sor'esS %08'€ %08'C 0’ Sor'eS %0SCL 09909'06€'L  OAjueSIYIleg  -UES IYdlieq
p1
s|edinadew SN eudleyd
%0L7¢C %0181 65¥'20C %0000 %01'€6 00'€56'919 %0€'SL %0€'SS 00'€56'919 %0t'€L 00Cl¥'618 -leyd uoixs|y UoIxaly
s|eonnNad
%05°C9 %0.9% 8€/'0y %00°001L %0208 0t L€6'1ST %05°L¢ 9%00'8¢ 0r'1E€6'LST %0, YL 07'699'C/9 -ewlleyd zze[  eulieyd zzef
|e21INAD paywWI]
%0976 %06'0L 0TYSEYSL'T %00°001L %012 0Svor'eTL %0%'S %01t 05 vor'eCL %00'5L 0/£'818'£/T'T  -Bwieyd usiues N usiues
paywi
%09'C6 %0 0L 0£7106'0L6'CL %0000 %0€°CE 0T'SEL'S0L'L %0v'L 9%09'S 0T'SEL'S0LL %086/ 00£€9'910°GL SINAQY SINQAY
P
wisyebul wiayabuy
%0218 %01°€9 08618'SLES %0000 %0t'L9 oLzLL'esl’l %0€'81L %0171 oL/L'eslL %0C 2L 069667059 19bunya0g J19buyRog
P
Auedwod
%06'58 %0599 07'985'€69'L %0000 %0195 0£'8£6'09C'L %0L1L %0601 0£'8£6'09C'L %0S'LL 067957568 A3 RAINIE
eweyd ewleyd
%06'£6 %0192 S61'STL %0000 %0C Ly 0€'€79'S1 %01°C %09'L 0€'€79'S1 %0L'LL 0/818'0v/ AeERIEMV] 1dadiaul
pauwin
S9OUD S9DUIDS
%06'C8 %0579 €758 L %00°001 %0569 056€5'8C %0L°LL %0¢°€L 05'6€5'8C %08'LL 00'€80'291 -I2S elswiy elRully
PN
%08'¢6 %02 €L 51’861 9%0000L %0881 0/ 118'ce %09 %081 0//118'ce %008~ 08'596'0€S eulieyd felg euleyd [elg
P17 2doing
ewleyd
eulleyd aqe ELET
%00°001L %0€'8L 86'619 V/N %000 %000 %000 %0€'8L 00'876'619  -UBLIYSIgNSUN 14SIgNSUN
SODH
pue sddH 03
syuawAed
any-uou SdDH syuawAed ($) sdOH 2)sqam
paiebaibbe 0} syuawAed paiebaibbe sjudwAed  puesQDH 03 Auedwod n
joaseys - joaseys- ($)syuswied Jo aieys |le jo aJeys syuswked (%) ‘syuswked 6nip uo ainsopsig
pasopsipun syuawied syuawAed syuawAied sdDH —sjuawAed —sjuawAed angy-uou llejoaseys  ($)‘syjuswAhed papiodalaweu Ul paploddl
|lejoaleys e jo aseys ($) syuswAed SdOH SdDH paiebaibbe any-uou amsy-uou pajebaibbe —sjuawAied poiebaibbe |euoneusaiul aweu
—any —amsy  amyjoanjep pa1ebaibby pa1eba166y jo anjep pa1ebaibby paiebaibby Jo anjep paiebaibby joanjep  pasipiepuels Auedwo>

(PanunUOd) 6 3lqelL



Page 26 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

PIIMN qUuo]
%00°001 %057 76v'c6 V/N %000 %000 9000 %0S7S 00C6k'€6  quOT4ydsneg 18 Yosneg
pajwin
Jeuoneulaiy]|
ewley
%000 %000 %00001L %0S'LL 0L'S¥9'9rL %00001L %0LYS 0/£'S¥9'9% L %0L¥S 0L'S¥9'9L eweydipuniy -dipuniy
p1] sjed
S|eDINadew  -linadeudleyd
%000 %000 %0000 %0C'LS 096197 %00001L %0€'95 091619 9%0€95 09¥61'9F  -1eyd 11eploday 11epI1059Yy
SIIUDAY
%01€8 %09 Ly 09%/£'099'9 900001 %0/ 9% 0 TrPHSe'L %0691 %0/'6 0ETrYYSE'L %0C'LS 06'91'510'8 youeg youes
%018 %09'L¥ 0€'19£'T67'S %00001L %0C°0L 05'6/9'CLT'L %0981 %0601 05'6/9TLT'L %0585 08'0¥%'505'9 pe9|is pes|is
o|d auipy
900001 %0565 0CLSl'syL'te V/N 9000 %000 9000 %0565 0T/SL'SPL'TC  SUIDIYNWSOXRD  -UYLUWISOXe|D
%0966 %0009 08'€/£'001'€T %00001 %01 0l'9€EY8 %0%0 %0C°0 0l'9eey8 9%0C°09 000L/¥8L'€T 19z4d P11 19z44
P17 PULIRY(
9%0C'96 900'8S 09€'108 900001 %0595 0l1/87'Le %08'¢ %0€'C oL/8z'Le %0€°09 0l'/¥9'Te8  ewleyd a|yold 9|yoid
PRI s|es
-lnadewieyd
9%0€96 %0965 06'881'€80°81L 900001 %01°SL 0C'181'889 %0/'€ %0€°C 07'181'889 %0619 0L'0LE"LLL'8L SI1IeAON SILeAON
%0896 %0009 01'9/£'09%'9 9%0000L 9%0£°0¢ 0TeeEe9le %0C°¢ %00'C 0Teee9le %009 0£'60£'9/9'9 uabuwy p11 usbwy
%0066 %0L%9 06'965'959'L %0000 %01'S 059Z6'S1 %00°L %090 05'926'S1 %0879 OV’ €CS'TLYL Zopues pi1zopues
oul
%00001 %0999 /811 V/N %000 %000 %000 %0999 0L 148211 ewieygody  eweydody
pajwi
SOUBDS  S3dUIIDSOIG
%00'S6 %0679 €06'09 9%0000L %01 08'681'¢ %00'S %0%'€ 08'68L'¢c %0¢'89 0C€60%9 -0lg 1uelpes ueipes’]
PN
%000 9000 %00001L %0689 000£2'€1 %00001 90689 000£L'€1 90689 000£L'€L ewleyd yang  eulieyd jang
P
SN euleyd
%000 %000 9%0000L %0 0L 07168651 9%0000L %0169 0T'158'GS1 %0169 0T'1G8'SSL  ewleydye4iQ le41d
paywi
%0188 %0C'19 09v€C'8CY's 900001 %0€ Sy obzesTrl'L %06'L L %0€'8 or'zesTyl’L %0569 01'£28'0L5'6 SIPION OAON  X[SIPJON OAON
SODH
puesddH o}
syuswAed
@agy-uou SdDH syuawAed ($) sdOH 2)sqam
pajebaibbe 0} syuawAed paiebaibbe sjudwAed  puesQDH 03 Auedwod n
jo ateys - joaseys-  ($)syuswAed Jo aieys |le jo aJeys syudwied (%) ‘syjuswied 6nip uo ainsopsig
pasojasipun sjuswAed sjuswAed sjuswAed SdDH —sjuswAed —sjuswAed any-uou llejoaieys  ($)‘stjuswAhed papiodalaweu Ul paploddl
llejoaieys |ejoateys ($) syuswdhed SdDH SdDH paiebaibbe any-uou ary-uou pajebaibbe —sjuawAied poiebaibbe |euoneusayul sweu
—amy —ansy  amsyjoanjep paiebaibby pa1ebai66y jo anjep pa1ebaibby pa1ebaibby Jo anjep paiebaibby joanjep  pasipiepuels Auedwo)

(PanunUOd) 6 3lqelL



Page 27 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

s3I0}
%0L'SL %01°9¢ €855 %00°001 %09°€ L olL/es'zL %0E ¢ %07'8 olL/zs'zL %05 ¢ 0C0LL'CL  -eloge]eulsd [ewlisd
[EDINSD YN eweyd
%0¥'65 %00'L¢ #90'67 L %00001L %01'Sy 0T6£7'38 %0901 %07 7L 0T6€7'88 %0¥'S€ OL'€0E'/1T  -euuteyd 1ebnyd 1ebnyd
%000 %000 %00°001 %00°001L LY6L %00°001 %09'S€E LY6L %09'SE LY6L 02122y 0ONaI2dy
pueja)|
BN siesn
S|edINadew  -nadewlieyd
%08 %0¢°0¢ 709%€€ %00°001L %06'LS 09'267'C6 %091 %0¥'8 09767'C6 %09'8¢ 01'968'9C ~teyd wejhuly wejhupy
PN
S9LO}  SaL0IRIOgeT
%0969 %0S'LC SoL'eL %00°001 %0679 oTveY'Le %0¥'0¢ %00°CL oTver'Le %05'6€ 0¥'6S9'€0L  -BIOgeT 19qIaND 19qienH
sjeon
S[edINadew  -Nadewlieyd
%0¢°0 %010 [yl %00°001 %0098 00€€8'v/ %0866 %0£'6€ 00'€€8Y/ %08'6¢ 050867/ -leyd ejuueing eluuellg
p1
%0065 %05 ¥¢ LY0'SS L 900001 %0967 0C'S26'L01 900'LY %0L'LL 07'S6'L01 %09'L¥ 07'996'29¢ [BYiUSUNID  [eyusuUNID
[IS ol
9eUOIZBUIRIU|  -UOIZEeUJaIU|
eDINSDRWIEY  BDIN3deULIES
%01'9¢ %0S'L L L0v'EE %0000 %0€'0S 0£°069%6 %06'€L %09°CE 0£'069%6 %01 vy 00'860'8C1 lUeUSIN Y IULBUBIN 'Y
p17 Ssxuswdo
%00'€9 9%08°LC 065881 9%0000L %09°CE 0£/9€801L L %00'LE %0€91 0//9¢80L1L %01 ¥ 06'977'66C uasd]  -]oAsQ uasd
PIIMN s|ed
S[eDIN9DRW  -1IN2deuieyd
%06'9¢ %0991 [L1ELE 9%0000L %06'C8 0/'0€6'S€S %01'€9 %0¥'8¢ 0/°0£6'S€S %01°St 0//01'6v8 -ieyd uols1y uolply
P
%000 %000 %00001 %0005 0£595'LT %00001 %0Y LY 0£'595'LC %0% Ly 0£'595'LT 1uenanby wenanby
P
pueRJ g HN
9%0000L %0005 871's6 V/N %000 %000 %000 %0005 0082156 ewieyd VyH  eulleyd vyH
PIIN XY
|[BUOIIBUIIU|  [UONRUIRIU|
%0£'19 %0L°LE 996'6€ 9%00°00L %0186 0079/'%C 9%0€'8€ %0961 0009L'vC %0¢'1LS 07’879 eIpIoduU0D BIpIOSUOD)
pauw
%0C 76 %0605 0£'9£9'50C'T 900001 900001 09/Tr'9¢eL %08'S %0C'€ 09'/TH'9€ L %01 S 0EY0L'TYET end| AN eAsL
SODH
puesddH o}
syuswAed
agy-uou SdOH syuawfed ($) sddH aysgam
paiebaibbe 03 syuawAed paiebaibbe sjudwAed  puesQDH 03 Auedwod n
jo ateys - joaseys- ($)syuswAed Jo aieys |le jo aJeys syuawied (%) ‘syjuswied 6nip uo ainsopsig
pasojasipun sjuswAed syuswAed sjuswAed SdDH —sjuswAed —sjuswAed any-uou llejoaseys  ($)‘stjuswAhed papiodalaweu Ul paploddl
llejoaieys |ejoaseys  ($) syuswdhed SdDH SdDH paiebaibbe any-uou ary-uou pajebaibbe —sjuawAed poiebaibbe |euoneusalul sweu
—any —amsy  amyjoanjep pa1ebaibby pa1ebai66y jo anjep pa1ebaibby pa1ebai6by jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo>

(PanunUOd) 6 3lqelL



Page 28 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

P11
sn adoing
%000 %000 %00°001 %0005 06vLL L %00°001 %079 067LLL %079 06%1/'L  2doing ueydio ueydio
HERHES) ewleyd
%097¢ %0C'€ L9Y'SE %00°001 %076 0’85029 %0759 %009 0’85029 %016 08'S7S'T0L  -ewieyd bulig Butiieg
p1
%06'¢L %088 0L9%0'L L %00001 %0L'L 0l'606' %019 %01 01’606’ %061 L 0855671 O[lPgV-M TV O[RaV-41v
%000 %000 %00°001 %0000 0T625'T6 %00°001 %0¥€L 0T6C5'C6 %0¥€L 0T6C5'T6 190S p17190S
195
%0065 %0C'8 0L'115'€ %00001L %079 0L'9Er'T %00'Lt %0L'S 0L'9gt'C %08°€L 08'L¥6'S -jousg No9yY a4
%000 %000 %00°001 %00°001 0T9lLl'L 900001 %0171 0z9Ll'L %011 0T9lLl'L €O9N0ld  P¥] BO9N0Id
p1
(in) euwieyd
%06'¢6 %016l £16'68 %00°001 %01°9¢ 0'S¥8'S %019 900'L 0t'S¥8'S %0191 05'728'S6 eweyd uolo uouo
P11 (IN)
2leD) [BD  2IeD) [BDIPAN
%000 %000 %00°001 %089 06'7¥9'0C %0000 %0C°0¢C 06'7%9'0C %0C°0¢ 06'779'0C  -IPAN Sniuasal4 Snjuasal4
%0205 %0€0L 60S'€€ 900001 %0781 01’99z’ %0867 %001 01'99z'ce %05°0¢ 0LYLL'99 aubioN auIbioN
P17 1gey
%000 %000 %00°001L %06'€C 08CL¥'8y %00°001L %06'€C 08¢CLy'8y %06'€C 08CLy'8y  19ey sniuasaly -snjuasaly
P17
S|EDANdD  s|edlinadew
%000 %000 %00°001 %089 0T9TLYLL %0000 %0t 7C 0T9TLYLL %0t ¥7¢ 0092y, -euwleyd ddeN  -leyd dden
P11 OIN)
aled aledyl|eaH
%000 %000 9%00°001 %00'£8 00'/86'66 %00°001 %0L°LC 00'/86'66 %0L°LC 00/86'66  -Yi|eaH suiseg suisag
%0169 %0861 0l €66'€0K'L %0000L %09'St 06'€27'879 %060¢ %06'8 06'€7C'879 %0£'8C 0t'/17'T€0'T 1S91yD P Isa1yD
P
%02'59 %05°0C €98'191 %0000 %0091 08'€7¥'98 %08'7€ %0601 08'€7y'98 %07 LE 05'987'8¥C A3gpun Ja9qpunt
%099 %0L Y1 olg'eol %00°001L %01°CE 0/'69/'8L1 %0t'€S %0891 0£'69/'81LL %05’ L€ 0T6L5'CTe Bunysg1sd>  buuyagIsd
pawI] a/ed
%00'7C %08, oLy %00°001 %00°001 0T¥S6'TS1 %0092 %08'7¢ 0T¥S6'TSL %09°CE 0L¥9L'10Z  =JedyiesH 39 -YyesH 39
p1
(IN) 42y
%000 %000 %00°00L %0208 08CL0¥LL %00°001 %00°€€E 08CL0YLL %00°€E 08CLOYLL  191Ydly UoapsD uospa5
SODH
pue sddH 03
syuawAed
agy-uou SdOH syuawfed ($) sddH aysqam
pajebaibbe 0} syuawAed paiebaibbe sjudwAed  puesQDH 03 Auedwod n
joaleys - joaseys-  ($)syuswAed Jo aieys |le jo aJeys syudwied (%) ‘syjuswied 6nip uo ainsopsig
pasopsipun syuawied syuawAed syuawAed sdDH —sjuawAed —sjuawAed amgy-uou llejoaieys  ($)‘stjuswAhed papiodalaweu Ul paploddl
llejoaieys |ejoateys ($) syuswdhed SdDH SdDH paiebaibbe any-uou ary-uou pajebaibbe —sjuawAed poiebaibbe |euoneusayul sweu
—ansy —amsy  amyjoanjep pa1ebaibby pa1ebai66y jo anjep pa1ebaibby pa1ebaibby Jo anjep paiebaibby joanjep  pasipiepuels Auedwo)

(PanunUOd) 6 3lqelL



Page 29 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

sonnad P
V/N %000 V/N %000 V/N %000 %000 -BIRYL PRIYS NN XLPIRIYS
PN
V/N %000 V/N %000 V/N %000 %000 [BIIPSIN [YVd  [BIIPIN [dVd
V/N %000 V/N %000 V/N %000 %000 usjes p11uses
PN
Aloieloge Kloyeloqe]
V/N %000 V/N %000 V/N %000 %000 $1ONPOId 0lg  S1oNpold Olg
%000 %000 %00°001 %0%°0 L6y %00°001 %0%'0 L6y %0%'0 L6y snubag sniibag
PN
%000 %000 9%00°001L %090 ¥'S9SS %00°001L %0%°0 ¥'58G %0%'0 76586 0ooeig MN O3delg
p17s|ed
S|eDIINadeW  -lINSdeulleyd
%000 %000 %00'00L %0/'LL 109 %00°00L %0C'L 109 %0C'L 109 -ieyd uoWssoy 1UoWasoy
euwlleyd
%09 Sy %090 050/8'L 900001 %021 ol'lece %0Y' 7S %020 0l'1€TT %0€'L 0910l euwieyd UuAl uuA|4
P
%000 %000 900001 %0£'C 00C0C'L 900001 %071 00C0C'L %0t L 00C0C'L algejalldld  2iqeqausld
P17 5|ed
-nadewieyd
%000 %000 900001 %0881 07'S8C'C %0000 %071 0TS87'C %0L°L 07'S8C'T  ewileyd duel|ly aduel|ly
[BIIPIN
%000 %000 %0000 %0005 (A %0000 %00'C CLSE %00'C CLSE  |BIIPIN ujodur] ujosun
P11
aled 2Iedy3|eaH
%000 %000 %0000 %08'€ 06'008'L L %0000 %00'C 06'008'L L %00'C 06'008'L L -U3eaH Jeixeg Iaixeq
P17 ewieyd
%000 %000 9%0000L %0299 yes 9%00001 %0C'¢ reS %0C°¢€ res SIuoj0D SIuojoD
aled p1
%000 %000 %0000L %06'LE 00CEE’8 %0000L %001 00CeeE'8 %00 00CEE'8  -YieaH pioddy MN-pioddy
poHWIT S[ed
S|edlInadew  -[inadewlleyd
%000 9000 9%00001 %0000L 0670L'L 9%0000L %0C Y 0670L'L %0C Y 06770L'L  -ieyd uonabay uonabay
YijesH P71 yesH
%000 %000 %00°001 %0L°CE 07'€66'61 %00°001 %019 07'€66'61 %019 07'€66'61 usljisuod ul|isuo)
SODH
pue sddH 03
syuswAed
any-uou SdDH syuawAed ($) sdOH EMNELENY
paiebaibbe 03 syuawAed paiebaibbe sjudwAed  puesQDH 03 Auedwod n
joaleys - joaseys- ($)syuswAed Jo aieys |le jo aJeys syuswked (%) ‘syuswked 6nip uo ainsopsig
pasopsipun syuawAied syuawAed syuawAed sdDH —sjuawAed —sjuawAed agy-uou llejoaseys  ($)‘stjuswAhed papiodalaweu Ul paploddl
|lejoaleys e jo aseys ($) syuswAed SdOH SdOH paiebaibbe any-uou amsy-uou pajebaibbe —sjuawAied poiebaibbe |euoneusalul sweu
—any —amsy  amyjoanjep pa1ebaibby pa1ebai66y jo anjep pa1ebaibby pa1ebai6by jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo>

(PanunUOd) 6 3lqelL



Page 30 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

1uawWdo|aAdp pue Yd1easay (7Y ‘siualdidal paweu INOYUM syuswked siuawAod paipbaibby
1Z0z Ul sonnadesay] XND 01 dweu s) pabueyd sjednnadewleyd uolrouns

£10z Ul Auedwo) dnoun wieydAyig ue swedaq ewleyd sjepuiiepy

6102 Ul NSO Aq paiinboe sem olesa)

Lzoz A1enuer ui yn 19foidoig 01 sweu pbaueyd [eIIP3|A UjodUl]

7207 Aleniga4 ul uoquiez o} aweu syl pabueyd ewleyd 3|yoid

020z Ul N3 Adeiay] 3usD siieAON 01 Sweu sl pabueyd N3 SIxeAy

$2119Y1say UebI3||y Se UMOUY MOU S| pue 0Z0g Ul SINAQY Aq paiinboe sem uebis)y

610Z 12qwa1das ul ewieyd 1wy Aq pasinboe sem uonabay

1Z0Z Ul s|ed1inadeweyd siuoj Jo Aleipisgns paumo Ajjoym e awedaq sdiinadelay] eadyy
uolsuaIadAH Aleuow|ng UaSSUR[ SB UMOUY MOU S| PUB /| 0Z dunf Ul uassuer Aq paseydind sem uol@1oy
syuswAed pajebaibbe Jo aieys ||I9A0 33 UO paseq A|BulpuaISIP Pa1Ios e saluedwod ay |

dnoin
V/N %000 V/N V/N V/N %000 %000 eUlIRYd IOJIA  Buwleyd JOJIA
ewleyd
V/N %000 V/N V/N V/N %000 %000 eweyd UOIDA UOIIBA
P
V/N %000 V/N V/N V/N %000 9000 eweyd gdn  ewleyd gon
P
SN euleyd
V/N %000 V/N V/N V/N %000 9000 eweyd snoj|iL SNoj|iL
P
S[PJIN3D  S|edIINadew
V/N %000 V/N V/N V/N %000 9000 -elieyd esy -Ieyd eayL
p17s|ed
-inaseulleyq
s|eonnadewlleyd uebuy
V/N %000 V/N V/N V/N %000 %000 ueybuy buipng IS
S1NPold P17 S1oNPold
[e21INddRW [eDIINSdRW
V/N %000 V/N V/N V/N %000 %000 -leyd al1s -leyd dis
SODH
puesddoH o}
syuawAed
@rgy-uou SdDH syuawAed ($) sddH asgam
paiebaibbe 03 syuswAed paiebaibbe sjudwAed  puesQDH 03 Auedwod> N
Jo aseys - joaiseys-  ($)syuswAed Jo aseys ||e jo aieys sjuswhed (%) ‘syuswhed bnipuo  aunsopsiq
pasopsipun sjuswAed syuawAed syuawAed sdDH —sjuawAed —sjuawAed aiy-uou llejoaseys () ‘sijuswAhed papiodalaweu Ul paploddl
llejoaieys |ejoaieys  ($)syuswAed SdOH SdOH palebaibbe any-uou amny-uou paiebaibbe —sjuawAied pajebaibbe  |euoneusdyul sweu
—any —amsy  amyjoanjep pa1ebaibby pa1ebai6by jo anjep pa1ebaibby pa1ebaibby jo anjep paiebaibby joanjep  pasipiepuels Auedwo>

(panunuod) 6 3lqel



Page 31 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

pr10D [ed
[POINSDRW  -lIN2deulieyd
%¥E8 %88 0€'796'CC %99'16 %09°€S  16'6¢TTST 9%00001L %8¥'8S  LTT6L'SLT %8Y'8S T61'SLT  -ieyd ulwisjolg uluisjolg
P
[e2IND “0D) |ed1INdD
%L1°91 %58 TL161'866'L %€8'€8 %EYYy  LSOV6'L9E0L %€1'88 %00€S  €TPYL09€TL %€109 SPLPCOYL  -BwIeyd 19SSy -Bulleyd 19SSl
P
ewleyd 0D ewleyd
%8y L L %Ly GELLG'S90"L %CS5'88 %Yy vE 958SSLLT'8 %959 %l68E  L66CTL'EST6 %LC09 650'08€ 7L EEIENIEN EENIEN
"0D
%90°C %8| 9/°059'08¢ %¥6'L6 %/5°09 TE6T6TSO'8L 9%0000L %S8'19  80°085'GEY'SL %S8'19 085'GEV'8L einuns| B VYdNWNSL
ALl ANVdWOD
S[eoANad  YDILNIDVW
%9€° €L %CY'8 L0/56%10°C %7998 %LSYS 8T TTY'TI0EL %00°001L %8679 SE6LELL0'SL %8679 6/€'//0'SL  -BwlIeyd eMOY  -YVHd YMOM
P
[EDINSDBW  “0D) [BDINSDRW
%50 %S€0 0'020'¢l %EY'66 %8519 9/'586'68C'C %LC'86 %E6'L9  91'900'€0€'C %C0'€9 8OV'EVET  -Jeyd Iysiniey  -Jeyd Iysiniepy
“alnod
[eoAnsd  YDILNIDVYW
%98'S %¥ST 0€'861'LYL %P L6 %8L0v 09CL9'T9ET %9299 %CEEY  06018'605C %6879 €67'652'€  -ewleyd UOYIN  -4¥YHd NOHIN
101084 ou| ‘Alo1oey
|edIINadRWIRYY [eonnadew
%P LY %92°C 61'£L9%8C %98'56 %S6'€9  80'8£9'T659 %6866 %1299 [SSLELL89 %8/99 ¥0/'¥88'9 e3Ns1I0 -leyd exnsio
P11 0D [ed>
[eoAINddBWIRY4  -lIN9deWleyd
%95, %LTS 99'685%ST'L %t C6 %9L°€9  9LYESTYESL %0000 %689 CH0TL'L6G9L %86'89 (v9'165'91  ewekoloysle]  eweAo] oysie|.
%15¢C %/091  0£099'£08 %61'9L %.TTS  65/19'179'T %1626 %EE'G9  6CBLTSEV'E %6/'69 S¥/'805'€ oAi3eol  ‘0110AIF YOL
%86'C %60°C L1061 %cC0'L6 %0£89 90°C/1'97E9 %00°001 %070/ 6/°€81'0759 %0 0L ¥81'0¢5'9 UBlAW 'O ad3 UBlAW
p1
%168 %0%'9 S LLL6LE %6016 %8E'S9  69905'79T'E %.6'66 %LL1L ¥1'8/9'18G'E %6L°LL 6/5'785'€  Bulieydsldely  ‘Bulieyd apely
S|ednad
%050 %0 /8'698'¢1 %0566 %8LL9 S6'T86'9LL'T %6076 %L1'89 78TS806LT %6€ECL €20'996'C  -euieyd alys  “Hy ueder aiys
‘NOILYHOd
%119¢ %.98L  9€¥86'9SY'E %68'€L %EBTS  0LGEL'L8L'6 9%¢S506 %LS1L 900CL'8ET'EL %66 8L G8L'€T9YL auab|ed  -4OD INIDTID
P
%SL°C %6C°C 168706/ %SC'L6 %S808 61°€/8%€691 %00°001L %YL’ €8 0LTTOELYLL % 1'e8 eV LL eUleYd ¥3  “0D eulieyd v3
syudwed
amgy-uou syuawed
syuawAed syuawied paiebaibbe jo lle jo aJeys ($) (SdDH (%) sauswked (%) syuswed
palebaibbe jo |le jo ateys (SODH 4eys—(sddH —(sdDH—a —a K1obaje)) parebaibbe jo lle jo aJeys ($) @s8a ?1sqam
a1eys—(SODH —(SODH B 8SsdDH—3 —qa fiobaje)) Ki0ba3je)) sdDHO1  aJeys—(3I8a —(3I8a £10633ed) Auedwod bnip
8 sdOH—13 SdOH—13 f10631e)) SdOH O SdOH O syuswAed K10633e) K10633e)) syjuawied (9p) syusawAhed $)a=ma= uo papJodau
K10633e)) Kio631e)) sjudwed sjudwAed sjuswed ary-uou sjuswAed sjudwAed any-uou llejoateys ) siudwAed aweN
syuawAed syuawied paiebaibby angy-uou angy-uou paiebaibbe argy-uou argy-uou paiebaibbe —sjusawied pajebaibbe  [euoneussu] sweu
palebaibby paiebaibby Jo anjep paiebaibby paiebaibby Joanjep paiebaibby paiebaibby jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo>

9P0D) VNG 243 buimoj|os sajuedwod Aq paniodal eiep [aAs]-Auedwod — syuawlAed palebalbby oL 3djqeL



Page 32 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

‘P11
|esnnad 0D [e21nad
%ELLL %V Y SLE9Y' 108 %/8'88 %L8LE  99V06'L6E9 %C6'€6 %SSTr 189661 'L %LESY 102’599, -euwueyd ol -ewseyd oL
%Y %651 TTS9Svev'L %8/'56 %YC9E  EEECEBIH'EE %50€8 %EGLE  55868'TSHSE %S5'St L7069 lesi3 - "pa1od1esi3
“Q3aLIAM
'ANVAINOD OAN
%851 %€L0 EL6EL1TS'L %CY'86 %09Sy  9€'SLTYLSY6 %€6'66 %EEW 611096096 %9¢9Y 0T¥'651'96  OMUES IYdlled NS IHDIIVA
")y eudieyd
%811 %€S0 CET9E'STS %C8'86 %99ty  9E'SLT6Y6'EY %9596 %61'Sy 89 LE9VLY' VY %0897 €8/'6509% SI1JeAON SIIBAON
“pr1 0D [ed
[eoNadeWIRYd  -Nadeulleyd
%60'S %¥€0 L1°006'G L %1676 %SE9  68661'96C %C6EL %699  0000¥'CLE %9087 955v¥C'e o10WeNeA [QCIIVNTENYY
p11"0D>1VL
[BIUSg OdIPSN  -N3Ad ODICIW
%65'¢ %eL L L0/ %1796 %LS9y L9861 %€ 166 %8y 877961 %9987 S6L'61 pueig s9g ANVvdg 339
P
[EDINSDBW  “OD) [EDINSDRW
%8C°€ %85"L ceoLl'zee %CL 96 %699  ¥9'STL'TY9'6 %V6'L6 %8y  96'5£8'696'6 %6C 67 80,6101 -1eyd usques -1eyd usiues
‘uonelodiod
|e2NNAd |ednNadeW
%ECT %LLL G5'860'SY %LLL6 %98y 890/6'LL6'L 900001 %EL6Y  €C690'€C0'T %¢EL 6y 690'€20'C  -Bulieyd IWNAY -1eyd INNAY
aqinbs 3 qainbs
%YL %190 8T LESHIE %9/'86 %658y I'E6Y'EC0'6T %S0'86 %0C6Y ¥/ 0£0'88€E'6C %8105 ¥SL'1L6'6T SISAN-|0IslIg SISAN-|0Islig
“p1
|ednad  “0)) [edlnadew
%89S %L6'C €€SLLY09 %CEY6 %SE6Y  1£TSLYT00l %¥1'66 %CETS  ¥0'898'8C90L %L1CS 71607/'0L  -ewleyd ULoAy  -1eyd NIHOAN
“parwi
Auedwo) [ed
-naseulleyq
%vC L %.90 [4343:34°7 %9£°86 %¥0€S  S5L6565C'T9 %0000 %LLES  LOTEV'THO'EY %LLES EV'THO'E9 epaxe] epaxe]
p17 0D
[BDIWAYD BWE  [PDIWAYD) Bl
%0005 %l8EC  80'88CLE6 %0005 %l8'€C 80'88C'/E6 %888 %Iy 9L'9/SV/8'L %C8'ES 799'811C -Kol WI4Ir4 Kol W1I4Ir4
“ou|
%¥80 %90 96'G66'88Y %9166 %L0VS  TTLLL66S'LS %LE66 %ESYS  81°£9/'880'8S %885 8€7'951'8S 19zyd ueder Jazyd
syudwed
any-uou syuswied
syuawAed syuawAed paiebaibbe jo |le jo aJeys ($) (SdDH (%) saudwhed  (9) syuswAed
pa1ebaibbe jo |le jo ateys (SODH J4eys—(sddH —(sdDH—a —a A10b621e)) parebaibbe jo lle jo aJeys ($) @®a 21sqam
a1eys—(sODH —(SODOH ®sdDH—3 —qa Aiobaje)) f10633e)) sdDH O}  aJeys—(38d —@3sa K10631ed) Auedwod bnip
B sdOH—13 sdOH—3 fio633e)) SdOH O SdOH O syuswAed K10633ed) K10633ed) syjuswAied (95) syuswded $)@zan uo papioda4
K10633e)) K10631e)) syudwed syudwAed syudwAed amgy-uou syuawed syuawAied aniy-uou llejoaieys y)syusawdhed aweN
syuawAed syuawAed pa1ebaibby amny-uou amny-uou pajebaibbe @amny-uou amny-uou palebaibbe  —sjuawled pajebaibbe  [euoneusayu| sweu
paiebaibby pa1ebaib6y joanjep paiebaibby paiebaibby jo anjep pa1ebaibby paiebaibby jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo)

(ponunuod) oL jqeL



Page 33 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

"anod
[e2nnad> - YDILNIDVIN
%18 %ELT #8'188°08¢€' %98'16 %LL0€  €6'1¥0%8S'SL %VE L8 %0S€EE  LLE€T6YI69L %SE'8E 0C8'€ty'6l  -ewieydoyel  -4vyHd OHIVL
ey
%820 %6¢°0 €581/'79¢ %CC66 %L9LE  SKLOLYIY'OY %8586 %06'/¢  86'SCY' /L %SY'8¢ 999'6¥1' (17 A3 ueder A|ii7113
“pr1
%S8'C %LLL 19°€9/'85L %5126 %66'LE  1¥'97E'0/8'ST %00001 %01'6E  C0'060'69'9C %01 '6€ 060'629'9C 1oheg  ‘uiynyes sakeg
%CC0 %600 10'€69'8Y %8266 %ST6E  60°99/'58L'LT 9%0000L %PE6E 065 YER'LT %re6e 657'7€8'LT youes "M youes
uonelodiod
%S59°¢ %61 99'76£'8C %S€96 %6€6E  TS¥9.'09/ %00001 %8807 81'/55'68L %8801 £55'68/  euleyd esallly  ewlieyd essljy
“JU] eulieyd
%600 %¢00 88'1€C'9¢ %1666 %61'6E  9ESLIYLOTY %Y/ 'C6 %CT6E  ¥TLOSOLL'TY %6T T 609'£0¥'Sy  ewleyd se||21sy se||Lisy
S[EDIINSDBW "My [BDINSDRW
9%90'L %¥€0 6V 7L0'LYL %1686 %ELLE  6V6E9'LOTEL %0/'SL %90CE  86'€ESITHEEL %9€TH SOL'9C9'LL  -leyd uassuer  -Jeyd usssuef
sauIsNpu| - “p1] ‘satasnpul
|ednNadew [ednNadew
%ELYL %809 VLY YL %/8'58 %V6'9¢  SCTYL'658 900001 %0ty 66°€LC'L00"L %C0Ey Y1100 L -1eyd osn4 -Ieyd osn
awyoq
%S¢E L %650 05Cre'ee9 %5986 %99Cy  £S/S9'SYL'OY 9%0000L %YTEy  L0000'6/L'9% %Y ey 000'6/L'9y R dreyspIsy “MYAsW
%189 %66'C €9°0v9'08 %61°€6 %l60Y  CESLTEOL'L %1666 %06'€y  S6'GS8'E8LL %6 €y €l6v8LL eUIRYd B|0d  "ewleyd-Y10d
‘an
“0D T¥DIL
[eannadew  -NIDVINYYHA
%88'S %65'C /8'6//'669 %CLY6 %EY LY 9TS6L'161L1L %00001 %20y  €1'G/5'/68'LL %0ty G/S'/68'LL  -Ieyd EpIYDOW VAIHOOW
“prl
S|edlINadew  “0D) [edINadeW
%¥0'S %ECC [Y6V9'EEY'T %9676 %6’y LL169'SE8'SY %00001 %Sy YCrre69C'8y %S L'vi YrE'697'8Y -leyd B3Ns1O -leyd eXnsio
P
|ed1INad 0D |ed1INad
%909 %0£°C 9961500C %¥6'€6 %58y 697SC'80L'E %00001L %SGy SEV/L/'B0€E'E %SS Y ¥//'80€'¢ -ewieyd ellaz - -eulleyd vig3z
‘panwi
‘Auedwiod upry
%979 9%08°C ¥0'518'800'C %Y/ €6 %C6'Lly  ¥610°001°0€ %00°001L %L/YY  8YPE]'80L'TE %LLYY €8'801°C€ uty emoAy) O3{eH eMOAY
“‘auwn
%Vl e %69'L £5T09'61Y %9796 %9¥'ey  1£/90'6/5'L1 9600001 %SL'Sy  870£9'820°CL %S 1Sy 0£9'820°CL eweyd uilia]  YWYYHd NIf3L
syudwied
any-uou syuswied
syuawAed syuawAed paiebaibbe jo lle jo aJeys ($) (SdDH (%) saudwhed  (9) syuswked
pa1ebaibbe jo |le jo ateys (SODH 4eys—(sddOH —(sdDH—a —a Ai0b621e)) parebaibbe jo lle jo aJeys ($) @®a 21sqam
a1eys—(sODH —(SOOH ®SsdDH—3 —a Aiobaje)) f10633e)) sdDH 0}  aJeys—(38d —@3sa K10631ed) Auedwod bnip
8 SdDH—13 SdDH—3 K10691e)) SdDH 01 SdDH 01 sjuawAed K10631e3) Kio631ed) syuswAied (%) syuswAed $)@zan uo papioda4
K10633e)) K10631e)) syudwed syudwAed syuawed agy-uou syuawed syuawAied aniy-uou llejoaieys y)syusawdhed aweN
syuawAed syuawAed pa1ebaibby amny-uou amny-uou pajebaibbe amny-uou amny-uou palebaibbe  —sjuawled pajebaibbe  [euoneusaiu| sweu
pai1ebaibby pa1ebaibby joanjep paiebai66y paiebaibby Jo anjep paiebaibby pa1ebaibby jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo)

(ponunuod) oL jqeL



Page 34 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

[
ewlleyd ‘0D ‘ewlieyd
9%.6'L %050 1661261 %¢€0'86 %L1'ST  S86/5'€86 %LL9L %C9'SC  T8S6C'E00'L %LEEE 196'90€"L 4 WTIHIrNA 19 WTIHIFN
“p17 eulieyd
%¢0'L %S€0 LEGLLLLL %86'86 %SSEE 8979 L¥L0L %0000 %68°€€  S0788'TS80L %68'¢cE 7887580l YSIPION OAON  {SIPION OAON
“oul o) e
[eDAIN9dBW  -lIN@deudieyd
%66'S %€0C €076£'€€9 %1076 %E6'LE  TL958'8E6'6 %00001 %96°€€  SL'8YT'TLS 0L %96'¢c€ 6¥C'CLS'0L  -ieyd nsuuesiH ns)wesiH
P
|e2ANdD 0D |ed1INad
%68'S %10C TEL8Y'EST %L1LY6 %91CE Y8 EVE'TSOY %00001 %LLYE  9LLEY'I0E Y %LLYE LEV'90EY  -BWlIeyd WHSY  -BUIRYd WHSY
“panui
‘Auedwod
909" %850 08'50%'€9 %086 %VS'SE  €5°/76768'E %166 %C1'9E  E€CEEE'BS6'E %0¢C9¢ L6E'L96'E  BYSUOH MIBA  BYSUOH I NXeA
“p17“dD [ed
-INadeulieyq
%L0°C %S0 6L €rLYS %¢€6'L6 %YSSE 6967 /95T %¥6'66 %6C9E  8'€LS'LTIT %CE9E S9T'€T9'T 1oz uoddiN 1oz uoddiN
‘NOILYHOd
ewleyd 40D YWYVHJ
%YeS %561 6€/96'818 %9976 %LV YE  L6'EL9VOSTL %00001 %C9€ 0 LK9'€CESL %CY9e LPO'ETESL 1958} 1yesy 1IISVH IHVSY
‘P
Jeyd  “0D) Jeydiwayd
%LlCST %CC6 G/'856'8LC %6L YL %SE/C SLUEVSEr9 %00001 %/59¢€  06'105'898 %L5°9¢ 705'898  -lwayD uoddiN uoddiN
“an
(B> 0D WVIIWIHD
%CSY %C10 S 740 %8156 %05C  69€C6'€9 %EL'L %C9C  YT8Y6'99 %L 9€ LES'6E6  -IwayD ewekol VYWVYAOL
P
%1l6C %60'L LE6OY'LTY %60'L6 %S'9€  6C9SYOV0'YL %00001 %¥SLE  99G98'LoV' L %YSLE 998'19¥' 71 oynley 0D oyniepy
P
“0D) wiay|abu)
wiayabul J19bunysog
%870 %810 88'1€/'861 %566 % LE  09'LLE680 LY 900001 %L9/E 8 EFO'SST LY %19/ £70'887' LY Jabunypog uoddiN
“p1
ewleyd 0D euwlieyd
uoddiuleg uoddiuleg
%€99 %CC'T £0'090'88€"L %LE'E6 %9CLE  6£'90/'L£561 %/£'88 %8’ €€ 98'99/'ST6'0C %88'LE 881'6/9'€C owonwng owoywng
syudwed
any-uou syuswied
syuawAed syuawAed paiebaibbe jo |le jo aJeys ($) (SdDH (%) saudwhed  (9) syuswAed
pa1ebaibbe jo |le jo ateys (SODH J4eys—(sddH —(sdDH—a —a A10b621e)) parebaibbe jo lle jo aJeys ($) @®a 21sqam
a1eys—(sODH —(SODOH ®sdDH—3 —qa Aiobaje)) f10633e)) sdDH O}  aJeys—(38d —@3sa K10631ed) Auedwod bnip
B sdOH—13 sdOH—3 fio633e)) SdOH O SdOH O syuswAed K10633ed) K10633ed) syjuswAied (95) syuswded $)@zan uo papioda4
K10633e)) K10631e)) syudwed syudwAed syudwAed amgy-uou syuawed syuawAied aniy-uou llejoaieys y)syusawdhed aweN
syuawAed syuawAed pa1ebaibby amny-uou amny-uou pajebaibbe @amny-uou amny-uou palebaibbe  —sjuawled pajebaibbe  [euoneusayu| sweu
paiebaibby pa1ebaib6y joanjep paiebaibby paiebaibby jo anjep pa1ebaibby paiebaibby jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo)

(ponunuod) oL jqeL



Page 35 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

pr1 oD
|e2AND [eonnadew
%¥6'S 9051 88'16C0€ %9016 %ELET  8SETETL8Y %8566 %CTST  9YSL99TL'S %EESC or¥'8rl's  -euneyd nfuss -teyd nfusg
‘an
ned 0D NYVANIHS
%598 %9C°C O 0EY'661 %SE'16 %L6'EC  88EVL'LLTS %566 %819 vEVLS'ILL'S %69 679'L08'G  -UIyS uoddiN NOddIN
P
%CET %090 780C1'69 %89'L6 %CCST  TE98L'906'C %8756 %C8'ST  ¥1'L06'GL6'T %01°L¢C 9oT'eTl'e eweyd gdon "o ueder gon
"IN
%€00 %100 LEV8L9 %666 %CT8C  0£956'691'CT 9%0000L %ET8T  L90VL'9LL'TT %EC'8C Lyl'osl'ce ed9uozellsY edouszelISY
‘P11
|e21INSD 0D |ed1IN2d
%¥S'8 %0¥'C 0Tces'ses %9Y'L6 %69'SC  L0Vr/'L09'S %S€'66 %60'8C  LT99'LEL'D %8C'8¢ 788'L/1'9  -BUliByd UMY  -BULIBYd USMEY
[BIIPSN - PYT"0D [RIIP3N
%/8'¢E %9¢'6 0L£°€€£'051 %¢€1'99 %88l STLSTY6T %L0'56 %Y9LT  S6'066VTY %L0'6C 680'89% 19sey lyesy 19sey lyesy
P11
[edIN@2RW  “0D) [BDRNSRW
%9L'€ %01°L 0v8'ers'L %96 %ST8C  ¥K'SS0'8CS'6E %00001 %SE6C  9V6/8'1L0'LY %S€E6¢C 6/8'1L0'LY -leyd lebnyy - -leyd rebnyd
pr1°0D
%66, %CY'T cce0Lvee %10C6 %C6'LT  €8'808'£85'C %00001 %vE0E  SOTLSTIBT %¥E0E 7157187 mjehey uoddiN - nxedey uoddiN
Auedwod p17 0D [BD
[edINadeWIRYd  -lNadewleyd
%LTL %CTT LT8L1'S %€L'C6 %9€'8C  S0'6£0'99 %00001 %850€  CELSTLL %850¢ LST'LL e3NsI0 N3 e3NsI0 N3
“p11 oD
%000 %000 000 900001 %660€  €59/LL'L€6'C %00°001 %660€  €59/L'L£6'C %66 0¢ LLL'[€6'T  OUOISSHIIBN  OUOISS YDIBN
SUly R EN
%Cl'L %9¢°0 96'19¥'SS L %8886 %6%' 1€ €#'G00'LSL'EL %00°001 %S8LE  6E/9F'906'EL %S8'LE /9¥'906'E L -UHWwISoxe|S “YHwiSoxe|S
uonel ‘NOILYHOd
%L0'6 %E6T 60102229 %€606 %8E'6C  €708E'06C9 %C6'66 %LETE TS18S'L16'9 %PeCeE 601'€C6'9  -odioD ownisl  -4OD OWNYIL
%vSY %y L 0L'SC9'LSL %956 9910 TLTre'0l8'SL %€ES'L6 %65°1E  78/95'79591 %6¢°CE SPE'186'9L SINQQY DBEIs[e\7
P17 0D
%6Y0 %800 §9'99C'C %1566 %19l v6'615'85Y %66 67 %9l 6598£'09% %SYCe 899'L6 so160[01g so16001g
‘uoelodiod
ewleyd age ewleyd age
%LL9 %SC'C 60'978'TLY'T %€ET' €6 %C60€  SOELE'8YO'YE %00°001L %LLEE  YL'BEL'LTS9E %LLEE 6€/'1TS'9E  -URLIYSIGNSUN  -UB] 1YSIgNSUIN
syudwied
any-uou syuswied
syuawAed syuawAed paiebaibbe jo lle jo aJeys ($) (SdDH (%) saudwhed  (9) syuswked
pa1ebaibbe jo |le jo ateys (SODH 4eys—(sddOH —(sdDH—a —a Ai0b621e)) parebaibbe jo lle jo aJeys ($) @®a 21sqam
a1eys—(sODH —(SOOH ®SsdDH—3 —a Aiobaje)) f10633e)) sdDH 0}  aJeys—(38d —@3sa K10631ed) Auedwod bnip
B sdOH—13 sdOH—3 fio633e)) SdOH O SdOH O syuswAed K10633ed) Ki10b633ed) syjuswAied (95) syuswAied $)@zan uo papioda4
K10633e)) K10631e)) syudwed syudwAed syuawed agy-uou syuawed syuawAied aniy-uou llejoaieys y)syusawdhed aweN
syuawAed syuawAed pa1ebaibby amny-uou amny-uou pajebaibbe amny-uou amny-uou palebaibbe  —sjuawled pajebaibbe  [euoneusaiu| sweu
pai1ebaibby pa1ebaibby joanjep paiebai66y paiebaibby Jo anjep paiebaibby pa1ebaibby jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo)

(ponunuod) oL jqeL



Page 36 of 42

14

(2023) 19

Ozieranski et al. Globalization and Health

“p17 Aued
%L6S1L %¥00 9€'/T6'L %6078 %LT0  L6/68'LY %LLL6 %SC0  €€5C86Y %90 166'05  AuedwoD emoy -WoD emoy
uonesodiod  ‘NOILYHOHOD
%998 %€00 9T 0/L'E %¥e L6 %CE0  ¥909/'6 %lEYS %S€0  060£5'ey %L¥0 YEI'LS nyebesias MAVYOVMIFS
“p17 “0D nyjeA
%8561 %910 16249 %Cy08 %.90  85978'/T %00001 %E80  6V'C09'YE %€80 209've  MyeAias myoxiaL -19S MOAI_L
ANSISAIUN Ausianiun
BYBSO JO S9SB  BYESO) JO 59589
-SIJ [eIqOIN - -SId [eIqoIdIN
104 UONEPUNO4  10j UONEPUNOS
%¢CE0C %9¢0 SLov0yL %896/ %E0'L  91'9/0'SS %9916 %601 LETTL69 9%9€°L ¥20'eL YoJessay oyl YdJessay syl
‘P11
[B2IN2>  “0D) [edNNSdRW
%LL01L %.00 Sleve's %EC'68 %90  S6'161'69 %9C'6 %690  OL'LyS'/L %05'L 1S0'L€8  -BUMRYd Oysle|. -leyd oysiel
uonelodiod) ‘uoneiodiod
|ed1IN@RWIRY4  [eDlN3deWIERY
%656 %EL"L 1087981 %1¥7°06 %€90l  89/69'G/L %L6'66 %SLLL S9GCEY6L %9L° L1 18Er6L ojowing ojowing
SaUISNpU| Y7 ‘sauisnpul
|edIINSdeW [e2IINSdRW
%00001L %C8 1L €6'0vS'L %000 %000 000 9%0000L %I8LL  €6'0VS'/ %C8LL PG, -1eyd 0104y -Jeyd 004
“arnod
OHSNANNIM
oysniyuay MIYOV
%.0C %8¢0 99/16'69 %E6'L6 %818l //'S0S'€0E'E %00°001 %L58L  EVETHELEE %581 €ey'ese'e myebey emues VMNYS
“du| 'salil
%9791 %69 98'6/9'LS %L €8 %CL'8  0CTLL99C %9€' LY %Ll¥0l  90CS8'LLE %66'LC 160129 samsnpu Aesog -snpuj Aeio|
0D |ed
|eDINddBWIRYd  -[INadeWIRYd
%89°€ %CL0 vELIL'E %CE96 %S/'8l  €1/£T/'86 %.5'L8 %6l LYy6r'colL %ECTT LVO'LLL usbeydouip usbeydouny
P
%rle %CL0 89°¢or'c8 %9896 %CLCC  68€70'8/L5T %00001L %Y8TT  LS/8Y'199'C %¥8CC 881'199'C uabolg  ‘ueder usboig
‘an
[e211N=33  "0D VIILNID
%95°C %650 10°CCE'€TH %ry'L6 %0V CC  TTSSS'E6L'SE %00°001 %66'CC  6C//8911'9¢ %66'CC //8911'9¢ -ewieyd ouQ  -YINYYHd ONO
P
%60°€ %690 L0°1£6'20€ %1696 %CSLT  YOELE'EL96 %6L'€6 %LlTTC SOY88'186'6 %89°€C 9LL'Er90l 1Bouoiys oD g 16ouoIyS
syudwed
any-uou syuswied
syuawAed syuawAed paiebaibbe jo |le jo aJeys ($) (SdDH (%) saudwhed  (9) syuswAed
pa1ebaibbe jo |le jo ateys (SODH J4eys—(sddH —(sdDH—a —a A10b621e)) parebaibbe jo lle jo aJeys ($) @®a 21sqam
a1eys—(sODH —(SODOH ®sdDH—3 —qa Aiobaje)) f10633e)) sdDH O}  aJeys—(38d —@3sa K10631ed) Auedwod bnip
8 SdDH—3 SdDH—3 K10691e)) SdJH 01 SdDH 01 sjuawed K10633e3) Kio631ed) syuswAhed (%) syuswAed $)@zan uo papioda4
K10633e)) K10631e)) syudwed syudwAed syudwAed amgy-uou syuawed syuawAied aniy-uou llejoaieys y)syusawdhed aweN
syuawAed syuawAed pa1ebaibby amny-uou amny-uou pajebaibbe @amny-uou amny-uou palebaibbe  —sjuawled pajebaibbe  [euoneusayu| sweu
paiebaibby pa1ebaib6y joanjep paiebaibby paiebaibby jo anjep pa1ebaibby paiebaibby jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo)

(ponunuod) oL jqeL



Page 37 of 42

(2023) 19:14

Ozieranski et al. Globalization and Health

810¢ 42903120 Ul ‘d11 “0D TYIIWIHD VINVAOL Pue py] ‘0D ‘eunieyd 14 WTIIrN4 40 1961w ay3 Aq pawiioy sem "py7 “oD [estway) ewekol WTIHIrN4
6107 [1dy Ul "p3] “0D ewlieyd oysie] 03 dweu sy pabueyd py] o) |ednnadewleyd eweko] oysie|
610 |1dY Ul YMO) 03Ul pabiaw sem ‘a1 ANYAWOD TV¥DILNIDVINEYHd VAOM
810T Y2Ie Ul NI WOI) MRIPYLM 03deqo) ueder
220z |udy ul Py “0D) BwIeyd OWOWNS 0} dweu sy pabueyd ‘py] “0D) ewleyd uoddiuieg owoywng

6107 [1dy ul "p3] “0D ewieydolg 33| 0} dweu sy pabueyd "p1 “0D) ouoIIS MBI

SUOISIAIQ S1ONPOI [BIIPSIN PUE S|eJ1INSdRWIRYd 34} JO WNS 3Y3 JO SISISUOD Aeio]

KjaA130adsal ‘g0z ul dweu Auedwod

Jeniu [e1dos e se Aljeadsoy 1oy s3s00 buipn|dul se paqLIdsap si | ‘K1obared
J13Y10 Aue ul payisse|d 9 Jouued ey} sasuadxa rgy-uou Jaylo se pauyap si 3 K106a31e) "uoisinoid uoewojul 03 pajejal sasuadxa st g A1o06a3e) JuswdojaAsg pue Yydieasay 0} parejal sasuadxa s1anod y A106a1e)

P37 s|e2INad

%000 %000 000 %000 %000 000 %000 %000 000 %000 0 uodly - -eulleyq Uody
sbul p17] 0D sbul
%000 %000 000 %000 %000 000 %000 %000 000 %000 0 -PIOH B4NS10 -PIOH B4NS10
“ou|
900001 %800 1T9zs6l 9000 %000 000 900001 %800  1T9¢S6l %800 9¢S'6L  02deqo| ueder  032eqo] Ueder
syjuswAed
angy-uou syuswied
syuawAed syuawAed pajebaibbe jo ||e Jo d4eys ($) (SdDH (%) saudwhed  (9) syuswAed
paiebaibbe jo |1e Jo aJeys (SODH ®4eys—(sddDH —(sdDH—a —a Aiob91e)) parebaibbe jo lle jo aJeys ($) (@a d1sgam
21eys—(sODH —(SODH B ®sdDH—3 —q K1obare)) K10631e)) sdDH O}  3Jeys—(3I8a —(@3sa K10631ed) Auedwod bnip
9 sdDH—3 SdOH—3 Kio631e)) SdJH 01 SdDH 01 sjuswAed K10631e3) K10691e3) syuswAhed (%) syuswAed ($)@amsan uo papiodal
K10633e)) K10633e)) syuswied syuswied syuswAed angy-uou syuswied syuswied angy-uou llejoaieys y)syusawdhed aweN
syuawAed syuawAed pa1ebaibby any-uou any-uou pajebaibbe amngy-uou any-uou paiebaibbe  —sjuswhed pajebaibbe  [euoneusaiu| sweu
paiebaibby paiebaibby Jo anjep paiebaibby paiebaibby jo anjep pa1eb216b6y pa1ebaibby jo anjep pa1ebaibby joanjep  pasipiepuels Auedwo>

(penunuod) oL dqelL



Ozieranski et al. Globalization and Health (2023) 19:14

Abbreviations
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