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Aim: The objective was to investigate factors influencing patients’ willingness to pay (WTP) and physi-
cian’s views on the cost of therapy for two contrasted chronic diseases, chronic heart failure and psoriasis.
Methods: A cross-sectional survey was conducted in ten developing countries, using a stated WTP contin-
gent valuation method. Multivariate analyses were performed by linear regression. Results: Independent
factors influencing patient WTP were income (+0.04 $PPP [purchasing power parity] in WTP per $PPP in
monthly income; p < 0.001) and purchase of branded treatment for chronic heart failure therapy, and
income, out-of-pocket treatment costs but also education level higher than secondary school (+115 $PPP
in WTP comparatively to patients with none/primary school level; p = 0.008) for psoriasis therapy, sug-
gesting the influence of sociopsychological factors in this disease. Conclusion: Disease-specific factors may
affect WTP for treatment that should be accounted for to support effective public health programs in
developing countries.
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Predicting client response to the price of therapeutics in developed countries has become critical for effective public
health program management and new drug development. In setting prices, drug or service providers — be they
pharmaceutical firms, nongovernmental organizations or public sector programs — must strike a balance between
a cost that is sufficiently high to enable a sustainable supply of the therapy and to fund R&D activities for new
therapies and one that is sufficiently low to allow broad access and to achieve coverage goals. Although pricing could
be determined experimentally under real market conditions by lowering or raising prices and observing changes
in client volume, the ability to predict client behavior without the need for such manipulations would provide
managers a more straightforward approach.

In the last decades, willingness to pay (WTP) techniques have increasingly been applied to inform policy decisions
in healthcare [1]. Such techniques are based on either observed actual consumer behavior (revealed WTP approach)
or hypothetical consumer behavior expressed in a survey (stated WTP approach) 2. Contingent valuation is a
stated-preference approach that uses survey methods to ascertain the maximum amount individuals would be
willing to pay for products or services presented in the context of hypothetical scenarios. Due to its practical
advantages and demonstrated reliability, contingent valuation has been extensively used in studies of demand for a
variety of healthcare goods and services [3-5).

Identification of the most relevant factors associated with WTP is a key goal for WTP studies. In chronic
disease management, these factors may include disease-related factors (e.g., symptom severity, risk of morbidity or
mortality) and socio-economic factors (e.g., personal income, education level), but also other potentially relevant Future s~

but less studied factors including physician-specific factors (e.g., physician perception of reasonable product price Medicine ™
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based on cost—effectiveness evidence), health system factors (e.g., presence of reimbursement mechanism) and
psychocultural factors (e.g., patients personal expectations and perceived stigma related to a particular condition).
Yet few studies have evaluated patients’ WTP across multiple chronic disease areas while also accounting for the
interactions between factors influencing chronic disease management.

In this regard, chronic heart failure (CHF) and psoriasis are two chronic diseases that both are very common and
yet have significantly different impacts on health, the former being a potentially life-threatening condition marked
by severe morbimortality (6], the latter being characterized by generally less pronounced physical manifestations
but psychological burden and social stigma [7]. Consequently, exploring which common or unique factors could
affect WTP in those two conditions could provide a potentially useful model for gaining insight into additional
factors that impact WTP. Guideline recommendations for the management of patients with CHF and New York
Heart Association (NYHA) Class II symptoms include angiotensin-converting enzyme inhibitors, angiotensin II
receptor blockers and B-blockers, with the key aim of relieving symptoms and prolonging survival (8]. Although
drug therapy for CHF may be substantially cheaper than cancer drugs, the cost of several new CHF treatments, such
as implantable and cardiac resynchronization therapy devices, have higher costs. In contrast, psoriasis is a chronic
skin condition that has a major impact on health-related quality of life (QoL) but is not associated with significant
morbidity or mortality. WTP has been assessed in various dermatological disorders to measure patient-defined
utilities and identify the relative severity of a variety of QoL domains [9], showing that physical comfort, social
comfort and emotional health were the domains of health most affected by psoriasis.

We hypothesized that a variety of intricate factors may impact patients WTT, including individual socio-
economic features, characteristics of the disease, patients’ and society’s expectations of health, and cross-cultural
aspects relating to health and health expenses. Using a survey performed in ten developing countries, the aim of the
present study was to demonstrate the use of a stated WTP contingent valuation method (CVM) to investigate and
compare patients WTP for medications and physician’s views onthe cost of therapy for heart failure and psoriasis,
two chronic diseases characterized by contrasting determinants and outcomes.

Materials & methods

Study population

A cross-sectional design, using a convenience sample, was used to identify the participants’ WTP. Patients eligibility
criteria were chosen to be aligned with the indications of the products being studied for CHF and psoriasis.
Inclusion criteria for psoriasis stakeholders were as follows: patients had to be at least 18 years of age and referred by
a physician having been diagnosed with moderate to severe psoriasis; physicians had to be dermatologists with at
least 5 years of postspecialization practice and regularly involved in the treatment of patients with moderate to severe
psoriasis. Inclusion criteria for CHF stakeholders were as follows: patients had to be at least 40 years of age and
referred by a physician has having been diagnosed with CHF with a reduced ejection fraction (HE-REF); physicians
had to be cardiologists, internists or general practitioners with at least 5 years of postspecialization practice and
regularly involved in the treatment of patients with CHE For the CHF sample, physicians were divided equally
between cardiologists and other practitioners (internists and general practitioners).

Exclusion criteria for all psoriasis and CHF stakeholders were a lack of proficiency in English or a local language
and unwillingness or inability to provide an informed and signed consent.

For both the psoriasis and CHF samples, stakeholder groups were drawn from the public and private sectors so as
to reflect the general distribution of public and private treatment patterns in the general population. For example,
if, in a given country, 70% of the population was generally treated in the public sector and 30% was treated in the
private sector, then the target sample for each stakeholder group comprised 70% of participants from the public
sector and 30% from the private sector. With respect to sample selection by geographic area, the target sample for
all stakeholder groups represented the two most populous cities in each country or the largest city and a city known
to have the second-largest commercial center. Within each country, the number of stakeholders enrolled by city
was proportional to the population in each city.

The selection of stakeholders for all groups was made using the existing Axios in-country networks, and the
final groups were convenience samples that adhered as closely as possible to the criteria outlined above. Patients
with moderate to severe psoriasis or CHF were identified through their treating physicians and approached for
study participation immediately following a physician consultation (exit interview conducted on the premises of
the institution where consultation took place). Physicians were identified through the Axios in-country networks
and were initially approached for participation through an introductory letter, followed by a phone call. Physician
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interviews were conducted in their respective offices. The survey was conducted by Axios International in the
framework of the establishment of a tracing strategy for two new products of a pharmaceutical company, using a
slightly different selection of targeted countries depending on the product. The company had no role in the study
design, analyses or drafting of the manuscript.

Questionnaires

For both psoriasis and CHF medications, the patient questionnaire was organized based on several relevant
domains identified from the literature as potential factors influencing WTD, including: socio-economic factors, in
other words, household income, education/socio-economic status, insurance coverage (assessed through questions
about the availability of any help from the government or an insurance company to pay for the treatment of the
disease of interest and what percentage of the total cost was on average covered by this insurance); severity of the
disease (assessed through the existence of lesions in sensible areas, namely the palms of hands, the soles of feet, the
face or the genital region in patients with psoriasis, and the overall number of emergency room [ER] visits and the
NYHA Class in patients with CHF) and current health status; and level of concern of disease health effects. The
questionnaires were translated into the languages of the surveyed countries and pretested for comprehensibility
and average duration of administration by staff speaking the local language and a selection of patients. The patient
questionnaire was designed to solicit direct patient input on their own WTP for a new therapy, while the physician
questionnaire captured physician perspectives on what they thought would be a reasonable price that their patients,
not the physicians themselves, would pay.

Willingness to pay methodology

The CVM has previously been described [10,11]. Briefly, the CVM was initially developed as a survey approach
to assess the value of goods and services provided directly to the public without a consumer-based market and to
determine how this valuation impacted price and demand for these goods and services. The approach has also shown
utility in evaluating goods and services, including those related to health and medicine, for which a market exists
but is regulated by the public sector and not based on free market economics. WTP is included as a component of
both cost—effectiveness and cost-benefit analyses, and in the latter, can provide insight into how effectively goods
and services are allocated.

Statistical analysis

Descriptive results are given as means ( = standard deviation) for quantitative data and numbers (%) for categorical
data. Unadjusted and multivariate analyses were conducted to identify independent determinants of the prices
stated by patients and physicians. For unadjusted analyses, unpaired t-tests or Mann—Whitney tests (two groups)
and ANOVA or Kruskal-Wallis tests (three and more groups) were performed to compare mean prices across
categories, depending on the normality of variable distributions. Multivariate analysis was conducted using linear
regression models led on all observations, since no patients declared a zero-valued WTP. A stepwise backward
approach was used for sequentially removing variables not significant at the p < 0.05 level until reaching the final
model.

Price values were assessed as international dollars using the World Bank’s gross domestic product purchasing
power parity (PPP) conversion factor. A sensitivity analysis was also conducted based on nominal dollars to assess
the robustness of the results. Similar results were yielded using this latter approach with respect to the independent
predictors of patient’s WTP identified in multivariate analyses so that only results from the main analysis by $PPP
are shown.

Finally, supportive descriptive results based on an in-house proprietary mathematical model (‘affordability model’)
were computed in order to provide quantitative global numbers summarizing drug access and ability to pay of
patients within a given country. Briefly, the model uses a three-step methodology, by determining the income
distribution curve across population segments based on available data from international agencies (World Bank,
IMF); estimating household healthcare expenditure, overall and specifically allocated for the treatment of interest;
and finally limiting the patient pool based on all expected barriers that might impede the diagnosis, treatment and
follow-up of patients apart from the ability to pay for medication, including ease of disease diagnosis, availability
of sites to diagnose the disease and the rural rate. Results from the affordability model are shown as curves plotting
the number or the proportion of diagnosed and treated patients expected to be able to access and buy a product
against a range of hypothetical prices.
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All analyses were stratified by chronic condition (psoriasis or CHF) and performed using Stata v14.1 (StataCorp,
TX, USA).

Results

Study population

The study was conducted in eight developing countries for CHF (Egypt, India, Indonesia, Mexico, Nigeria,
Romania, Russia and Venezuela) and five developing countries for psoriasis (Egypt, India, Indonesia, Philippines
and Thailand), and comprised a total of 167 CHF patients, 155 CHF physicians (102 cardiologists, 24 internists, 28
general practitioners and one other physician type), 85 psoriasis patients and 64 psoriasis physicians (dermatologists).
One patient with CHF with too much missing information (including the primary end point) was excluded from
the present analysis, yielding 166 CHF patients.

As summarized in Table 1, psoriasis and CHF patients had a mean patient age of 47 years and 62 years,
respectively, with a higher education level in 51 and 40% of patients. Mean and median income values varied by
country and by disease category. Overall, median monthly income (USD) and median monthly income ($PPP)
were $560 and $1865 for psoriasis patients and $477 and $1031 for CHF patients. Median monthly income (USD)
ranged from $210 (Egypt) to $1120 (Philippines) for psoriasis patients and $279 (Egypt) to $1272 (Venezuela)
for CHF patients. Median monthly income ($PPP) ranged from $699 (Egypt) to $2801 (Venezuela) for psoriasis
patients and $773 (Russia) to $3253 (India).

Descriptive results

Figure 1 depicts the WTP for one CHF treatment and one psoriasis treatment according to education level (panels
A and B), patients, physicians and affordability model (panels C and D) and country (panels E and F). The graphs
represent the percentage of respondents who were willing to pay for a treatment (y-axis) according to the price for
the treatment (x-axis). The curves revealed a clear association between higher WTP for expensive products and
higher education level in both conditions, with an apparent more marked and graded relationship found in psoriasis
patients (panels A and B). Patients’ WTP was found consistently higher than the cumulative percentages obtained
from physicians and the mathematical ‘affordability’ model (panels C and D), indicating a gap between actual
expectations and demands from patients and an external estimation of the price deemed reasonable by physicians
or the patient’s financial capacity calculated by simulation. Finally, WTP varied strongly between countries and
medications, with the highest WTP percentages found in Indonesia, Venezuela, Egypt and India for CHF and
Thailand and Philippines for psoriasis (panels E and F).

Factors independently associated with patients’ willingness to pay & physicians’ recommendation
for payment
CHF

Factors independently associated with a $PPP price considered reasonable by patients for CHF medication are
summarized in Table 2. Significant factors identified in univariate analysis with increased price were: country
(p < 0.001) with higher prices reported by patients from Indonesia, Venezuela and Egypt, increasing number of
emergency room visits (p = 0.016, with, e.g., +65 $PPP in patients with >2 visits when compared with those
with 0 as the reference), government or health insurance support in paying for CHF treatment (p = 0.003; +54
$PPP), recent purchase of branded angiotensin receptor blocker (p < 0.0001; +131 $PPP) or branded diuretic as a
negatively associated factor (p = 0.043; -41 $PPP), increasing age (p = 0.005), increasing monthly income by USD
(p = 0.002) or by purchasing power parity ($PPP; p < 0.001), increasing percentage of insurance coverage for CHF
drugs (p < 0.001; 40.81 $PPP per % insurance coverage) and increasing monthly out-of-pocket costs for other
long-term treatments by $PPP (p = 0.036). In multivariate analysis, three factors remained significantly associated
with patient WTP ($PPP) for CHF therapy: country (p < 0.001; from -86 $PPP for India to 4107 $PPP for
Indonesia when compared with Egypt taken as reference), recent purchase of branded angiotensin receptor blocker
(p = 0.002; +54 $PPP) and an increasing monthly income by $PPP (p < 0.001; +0.04 $PPP in WTP per $PPP
in monthly income).

Factors independently associated with an increased $PPP price considered reasonable by physicians for CHF med-
ication are summarized in Table 3. Significant factors identified in multivariate analysis were: country (p < 0.001)
with higher prices reported by physicians from Venezuela, Egypt, India and Indonesia, and physician sector
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Figure 1. Willingness to pay in chronic heart failure and psoriasis patients.

e Panels A and B: Willingness to pay in chronic heart failure (A) and psoriasis (B) patients according to education level
e Panels C and D: Willingness to pay for chronic heart failure (C) and psoriasis (D) drugs according to patients, physicians and affordability
model

e Panels E and F: Willingness to pay in chronic heart failure (E) and psoriasis (F) patients according to countries

100 100+
Willingness to pay in chronic heart failure Willingness to pay in psoriasis drugs
patients according to countries patients according to countries
< 804 -~ 80 —
B —— Indonesia g India .
- — Eavot > —— Indonesia
g —_ Ingd)ilg 5 ~ Eomt
2 60 e 2 G| — Philippines
£ £ —— Thailand
= —— Venezuela =
E 40 —— Nigeria E 40
3 —— Romania 3
o ) o
° —— Russia o
o 20+ o 204
0 T I I = I I I T 1 0 T T I I I T 1
0 100 200 300 400 500 600 700 800 0 200 400 600 800 1000 1200 1400
Price ($ PPP) Price ($ PPP)
Figure 1. Willingness to pay in chronic heart failure and psoriasis patients (cont.).

e Panels A and B: Willingness to pay in chronic heart failure (A) and psoriasis (B) patients according to education level

e Panels C and D: Willingness to pay for chronic heart failure (C) and psoriasis (D) drugs according to patients, physicians and affordability
model

e Panels E and F: Willingness to pay in chronic heart failure (E) and psoriasis (F) patients according to countries
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Table 1. General characteristics of patients for the two surveys.
Characteristics

Age (years), mean (SD)

Education level, n (%)

Per country patient and income
distribution

None/primary
Secondary
Higher
Overall, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Egypt, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
India, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Indonesia, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Mexico, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Nigeria, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Philippines, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Romania, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Russia, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Thailand, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)
Venezuela, n (%)

Monthly income (USD), median (IQR)
Monthly income (PPP), median (IQR)

Psoriasis sample
n =285

47.2 (£14.5)
25 (29.4)
17 (20.0)
43 (50.6)
85 (100)

560.2 (279.7; 907.9)
1864.7 (808.3; 2797.0)
20 (23.5)

209.8 (104.9; 419.6)
699.3 (349.6; 1398.5)
20 (23.5)

646.7 (485.0; 1293.3)
2155.5(1616.6; 4311.1)
15(17.6)

322.9 (161.4; 565.0)
1076.2 (538.1; 1883.4)

15 (17.6)
1120.4 (560.2; 1568.6)
2801.1 (1400.5; 3921.5)

15(17.6)
907.9 (756.5; 1513.1)
2269.6 (1891.4; 3782.7)

IQR: Interquartile range; PPP: Purchasing power parity; USD: US dollars; SD: Standard deviation

Chronic heart failure sample
n =166

62.0 (+£11.0)
46 (27.7)
54 (32.5)
66 (39.8)
166 (100)

476.8 (279.3; 813.2)
1031.2 (644.5; 1804.6)
16 (9.6)

279.3 (153.6; 419.0)
931.1(512.1; 1396.6)
15(9.0)

975.9 (650.6; 1301.2)
3252.9 (2168.6; 4337.2)
31(18.7)

410.9 (205.5; 657.5)
1369.8 (684.9; 2191.7)
15 (9.0)

592.0 (370.0; 888.0)
986.7 (616.7; 1480.0)
30 (18.1)

447.0 (238.4; 595.9)
893.9 (476.8; 1191.9)

15(9.0)

563.9 (282.0; 676.7)
1127.8 (563.9; 1353.4)
29 (17.5)

464.0 (340.3; 618.7)
773.4 (567.2; 1031.2)

15 (9.0)
1272.3 (1033.8; 1590.4)
1817.6 (1476.8; 2272.0)

(p = 0.017) with higher prices from physicians from the private sector (424 $PPP when compared with public
sector as the reference).

DPsoriasis

Factors independently associated with a $PPP price considered reasonable by patients for psoriasis medication

are summarized in Table 4. Significant factors identified in multivariate analysis were: country (p < 0.001) with
higher prices reported by patients from Thailand and Philippines (4202 $PPP and +246 $PPP, respectively, when
compared with Egypt taken as reference), education level (p = 0.008; with, e.g., +115 $PPP in patients with

education level higher than secondary school comparatively to those with none/primary school as the reference),
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Table 2. Factors associated with a purchasing power parity $ price considered reasonable according to patients: linear

regression model results for chronic heart failure.

Patients’ resultsY (n = 166) Univariate analysis Multivariate analysis®
n
Mean + SD Unadjusted p-value Adjusted p-value
coefficient’ (95% coefficient! (95%
a (@)
Country Egypt 16 125 + 93.06 0 (ref) <0.001 0 (ref) <0.001
India 15 102 &+ 55.47 -23 (-91 to 46) -86 (-152 to -19)
Indonesia 31 242 +191.54 117 (58 to 175) 107 (53 to 162)
Mexico 15 40 +19.48 -85 (-153 to -16) -62 (-123 to -1)
Nigeria 30 51+ 34.63 -74 (-133 to -15) -39 (-93 to 14)
Romania 15 58 + 39.84 -67 (-136 to 1) -30 (-91 to 31)
Russia 29 51 + 38.82 -74 (-133 to -15) -31 (-84 to 23)
Venezuela 15 127 + 80.47 2(-66to 71) -8 (-69 to 54)
Education level None/primary 46 88 +74.32 0 (ref) 0.057
Secondary 54 86 + 84.04 -2 (-49 to 45)
Higher 66 132 + 158.30 44 (-1 to 88)
NYHA class 1 9 68 + 51.21 0 (ref) 0.075
2 49 140 + 154.31 72 (-12 to 156)
3 78 87 +£95.34 19 (-63 to 101)
4 30 106 + 113.19 38 (-50 to 126)
Number of ER visits 0 39 58 + 43.00 0O(ref) 0.016
1 46 112 £ 117.39 54 (4 to 104)
2 and more 81 123 £+ 138.12 65 (20 to 110)
Government or insurance help to pay No 72 74 (£ 68.84) 0 (ref) 0.003
HF treatment
Yes 94 128 (+ 142.05) 54 (18 to 90)
Branded angiotensin-converting No 104 95 + 106.18 0 (ref) 0.180
enzyme inhibitors recently purchased
Yes 62 121 + 137.04 26 (-12 to 63)
Branded angiotensin receptor blockers No 131 77 +£63.94 0 (ref) <0.001 0 (ref) 0.002
recently purchased
Yes 35 209 £+ 197.39 131 (91to 171) 54 (19 to 89)
Branded B-blockers recently purchased No 105 114 £+ 130.63 0 (ref) 0.218
Yes 61 90 + 94.51 -24 (-61 to 14)
Branded mineralocorticoid receptor No 129 112 £+ 127.66 0 (ref) 0.162
antagonists recently purchased
Yes 37 81 +77.93 -31(-75to0 13)
Branded diuretics recently purchased No 118 117 £ 124.20 0 (ref) 0.043
Yes 48 76 +99.95 -41 (-81to -1)
Age (years) 166 -0.22% -2.35(-3.98 to 0.005
-0.73)
Monthly income (USD) 163 0.25% 0.05 (0.02 to 0.08) 0.002
Monthly income (PPP) 163 0.41% 0.03 (0.02 to 0.05) <0.001 0.04 (0.02 to 0.05) <0.001
% insurance coverage for HF drugs 164 0.30% 0.81(0.41to0 1.20) <0.001
Monthly cost paid out-of-pocket for HF treatment ($PPP) 156 -0.001% 0.00(-0.18t0 0.18) 0.988
Monthly cost paid out-of-pocket for other long term 153 0.17% 0.18 (0.01 to 0.35) 0.036

treatments ($PPP)

TResults are B-regression coefficients yielded from univariate and multivariate linear regression modeling, respectively, directly conveying the effect of a 1-unit increase of a given
predictor on the price considered reasonable.

*Pearson correlation coefficients.

§ Applying a stepwise backward approach by sequentially removing variables not-significant at the p < 0.05 level until reaching the final model.

1 0riginal question: ‘If your physician recommended this new medication to you, what would be a reasonable price to pay for it per month?’ (expressed in US dollars).

Bolded p-values are statistically significant at the 0.05 level.

ER: Emergency room; HF: Heart failure; NYHA: New York Heart Association; PPP: Purchasing power parity; SD: Standard deviation.
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Table 3. Factors associated with a purchasing power parity $ price considered reasonable according to physicians:

linear regression model results for chronic heart failure.

Physicians’ resultsY (n = 155)

Country

Physician specialty

Physician sector

Most important unmet needs in current
therapy

Considers patient ability to pay when
prescribing

Factors influencing prescription
willingness apart safety/efficacy

Number of years practicing

Average NYHA Class in HF patients
treated

Egypt

India
Indonesia
Mexico
Nigeria
Romania
Russia
Venezuela
Cardiologist
Internist

General
practitioner

Other

Public

Private

Public & private

Improved
tolerability/
symptoms/QoL

Improved renal
preservation/

hospitalization
rate/mortality

No

Yes
Brand

Local availability
Delivery method
P&R status
Other

10
40
25
14
25

25

102
24
28

53
53
49
92

61

17

138
34

52
2
59
4
155
125

Mean + SD

83 +62
94 £+ 55
82+ 55
58 + 20
26 + 28
38+ 13
18+ 12
141 + 46
63 + 56
63 + 36
67 + 62

28

45 + 38
90 + 62
56 + 50
54 + 46

80 + 62

85 + 60

61+53
84 + 52

59 + 59
50 + 60
57 + 49
104 + 46
0.24%
-0.01%

Univariate analysis

Unadjusted
coefficient’ (95%
(@)]

0 (ref)

12 (-18 to 41)
-1(-33 to 30)
-25 (-59 to10)
-57 (-88 to -25)
-45 (-84 to -6)
-65 (-97 to -34)
58 (17 to 100)
0 (ref)

0 (-24 to 25)

3 (-20 to 26)

-35(-144 to 73)
0 (ref)

45 (25 to 64)

11 (-9 to 31)

0 (ref)

26 (9 to 44)

0 (ref)

-24 (-51to 4)
0 (ref)

-25 (-49 to -2)
-33(-110 to 43)
-27 (-50 to -5)

20 (-35 to 76)

1.42 (0.51 to 2.33)

-0.65 (-20.71 to
19.42)

p-values

<0.001

0.914

<0.001

0.003

0.089

0.071

0.003
0.949

Multivariate analysis®

Adjusted
coefficient’ (95%
ql)

0 (ref)

7 (-23 to 36)

-6 (-37 to 25)
-23 (-57 to 11)
-54 (-85 to -23)
-38 (-76 to 0)
-62 (-93 to -31)
57 (16 to 97)

p-value

<0.001

0 (ref) 0.017
24 (7 to 41)
6 (-10 to 23)

TResults are B-regression coefficients yielded from univariate and multivariate linear regression modeling, respectively, directly conveying the effect of a 1-unit increase of a given

predictor on the price considered reasonable.

*Pearson correlation coefficients.

§ Applying a stepwise backward approach by sequentially removing variables not significant at the p < 0.05 level until reaching the final model.

1 0riginal question: ‘What would be a reasonable price for your HF-REF patients to pay for this new medication per month’ (expressed in US dollars).
Bolded p-values are statistically significant at the 0.05 level.
HF-RFF: Heart failure with reduced ejection fraction; NHYA: New York Heart Association; QoL: Quality of life; SD: Standard deviation.

monthly $PPP income (p < 0.001; +0.03 $PPP in WTP per $PPP in monthly income), and monthly $PPP
out-of-pocket costs for psoriasis treatment (p = 0.003; +0.18 $PPP in WTP per $PPP in monthly costs).

Factors independently associated with a $PPP price considered reasonable by physicians for psoriasis medication
are summarized in Table 5. Average treatment duration of patients currently treated (p < 0.001) was the only

remaining significant predictor in multivariate analysis.
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Table 4. Factors associated with a purchasing power parity $ price considered reasonable according to patients: results

for psoriasis.

Willingness to pay for chronic disease treatment

Research Article

Patients’ resultsY (n = 85) n Univariate analysis Multivariate analysis®
Mean =+ SD Unadjusted p-values Adjusted p-value
coefficient’ (95% coefficient! (95%
(¢)] (@)
Country Egypt 20 132 £ 120 0 (ref) <0.001 0 (ref) <0.001
India 20 304 £ 197 172 (29 to 316) -8 (-134 t0118)
Indonesia 15 129 +£ 72 -3 (-158to 152) -13 (-125 to 98)
Philippines 15 506 + 359 374 (219 to 529) 246 (125 to 367)
Thailand 15 525 + 303 392 (237 to 548) 202 (76 to 329)
Education level None/primary 25 226 + 286 0 (ref) 0.038 0 (ref) 0.008
Secondary 17 234 £+ 160 8 (-162 to 178) -4 (-118 to 110)
Higher 43 383 + 296 157 (21 to 294) 115 (27 to 203)
Government or insurance help to pay No 60 322 4+ 290 0 (ref) 0.470
psoriasis treatment
Yes 25 273 £ 254 -48 (-181 to 84)
Lesions in sensible areas No 20 280 + 229 0 (ref) 0.615
Yes 65 316 £ 294 36 (-107 to 179)
Current treatments Phototherapy No 32 205 + 242 0 (ref) 0.008
Yes 53 369 + 285 165 (45 to 285)
Methotrexate No 35 289 + 208 0 (ref) 0.606
Yes 50 321+£322 32 (-91 to 155)
Ciclosporin No 75 305 + 290 0 (ref) 0.822
Yes 10 326 £ 189 21 (-167 to 210)
Retinoids No 65 331+£298 0 (ref) 0.162
Yes 20 2314+ 198 -100 (-242 to 41)
Others No 27 195 + 172 O(ref) 0.011
Yes 58 360 £ 305 164 (39 to 290)
Overall satisfaction regarding efficacy (1  Highly dissatisfied 3 418 + 220 0 (ref) 0.431
to 5)
Dissatisfied 13 292 + 322 -126 (-483 to 231)
Neither 25 231+ 194 -187 (-527 to 153)
Satisfied 35 331 £295 -87 (-422 to 248)
Highly satisfied 9 411 £ 366 -7 (-378 to 364)
Age (years) 85 -0.08% 0.36 (-3.84t0 4.56)  0.866
Monthly income (USD) 85 0.87% 0.13 (0.10 to 0.16) <0.001
Monthly income (PPP) 85 0.84% 0.05 (0.04 to 0.06) <0.001 0.03 (0.02 to 0.04) <0.001
% insurance coverage for psoriasis drugs 85 -0.11% -0.83(-2.34t0 0.68) 0.280
Treatment duration (weeks) 85 0.13% -0.19 (-0.46 t0 0.09) 0.176
Monthly cost paid out-of-pocket for psoriasis treatment (PPP) 85 0.69% 0.42 (0.30 to 0.54) <0.001 0.18 (0.07 to 0.30) 0.003
Monthly cost paid out-of-pocket for other long term 85 0.16% 0.22 (-0.11 t0 0.54)  0.185

treatments (PPP)

TResults are B-regression coefficients yielded from univariate and multivariate linear regression modeling, respectively, directly conveying the effect of a 1-unit increase of a given predictor
on the price considered reasonable

*Pearson correlation coefficients

§ Applying a stepwise backward approach by sequentially removing variables not-significant at the p < 0.05 level until reaching the final model

1 0riginal question: ‘If your physician recommended this new medication to you, what would be a reasonable price to pay for it per month?’ (expressed in US dollars)

Bolded p-values are statistically significant at the 0.05 level.

PPP: Purchasing power parity; SD: Standard deviation.

Discussion

Main findings

This paper presents the results of a study on consumers’ willingness and ability to pay for new drugs developed for
two different chronic conditions, CHF and psoriasis, in eight and five developing countries, respectively, using the
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Table 5. Factors associated with a purchasing power parity $ price considered reasonable according to physicians:

linear regression model results for psoriasis.

Physicians’ resultsY (n = 64) n Univariate analysis Multivariate analysis®
Mean + SD Unadjusted p-values Adjusted p-value
coefficient (95% coefficient’ (95%
(d)] (¢)]
Country Egypt 16 524 + 1125 0 (ref) 0.606
India 18 557 + 476 33 (-410 to 476)
Indonesia 10 198 + 65 -326 (-846 to 193)
Philippines 10 616 =318 92 (-428 t0 612)
Thailand 10 545 + 283 21 (-499 to 540)
Physician specialty Dermatologist 64 500 + 638 - -
Physician sector Public 20 203 + 147 0 (ref) 0.028
Private 21 553 + 505 350 (-32 to 732)
Public & private 23 710 + 886 507 (134 to 881)
Considers patient ability to pay when Yes 64 500 + 638 - -
prescribing
Awareness of funding programs to No 43 471 £ 712 0 (ref) 0.612
assist patients in payment for psoriasis
treatment
Yes 21 558 + 461 87 (-254 to 429)
Factors influencing prescription Brand 4 936 + 687 O(ref) 0.285
willingness apart from safety/efficacy
Local availability 10 251 £182 -685 (-1435 to 64)
Delivery method 4 320 £ 192 -616 (-1512 to
280)
P&R status 46 532 +£703 -404 (-1065 to
256)
Number of patients treated in clinic in 64 0.04% 0.03(-0.17 to 0.24) 0.746
the past year
Number of patients personally treated 64 0.21% 0.46 (-0.08 to 1.00) 0.092
in the past year
Average treatment duration of patients currently treated 58 0.47% 28 (14 to 42) <0.001 28 (14 to 42) <0.001
(weeks)
% Adult patients with moderate/severe psoriasis eligible for 64 -0.01% -16 (-720 to 688) 0.964

biologic treatments

TResults are B-regression coefficients yielded from univariate and multivariate linear regression modeling, respectively, directly conveying the effect of a 1-unit increase of a given

predictor on the price considered reasonable.

fPearson correlation coefficients.

§ Applying a stepwise backward approach by sequentially removing variables not-significant at the p < 0.05 level until reaching the final model.
Y 0riginal question: ‘What would be a reasonable price for your patients with moderate to severe psoriasis to pay for this new medication per month?* (expressed in US dollars).
Bolded p-values are statistically significant at the 0.05 level.

SD: Standard deviation.

CVM. The results from multivariate analysis indicate that country, recent angiotensin receptor blocker purchase
and $PPP monthly income were significant factors impacting patients’ WTP for CHF treatment, while country,
education level, monthly $PPP income and monthly $PPP out-of-pocket expenses for psoriasis treatment were
significant factors for patients’ WTP for psoriasis treatment. For physicians, treatment sector was a significant
factor in reasonable price for both CHF and psoriasis treatment, while country was a factor for CHF treatment
and average treatment duration for patients currently treated was a factor in WTP for psoriasis treatment.

Individual economic factors

Previous studies have shown that stated inability to pay for treatment is a common reason for un-WTP for
treatment [1]. In the current study, monthly $PPP income was a significant factor in patients’ WTP for both CHF
and psoriasis treatment. This suggests that individual economic resources are a key determinant independent of the
morbidity and mortality risk associated with a given disease. It is important to consider this economic factor when
establishing pricing models, especially for diseases with higher long-term health risks that could ultimately results
in higher patient care costs overtime. For example, while a patient who forgoes psoriasis treatment due to economic
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constraints is less likely to require more expensive care in the future, patients who forgo relatively cost-effective oral
medication for CHF may require costly interventions or life-saving treatments in the future. Pricing models for
diseases with significant morbidity and mortality should be designed to encourage early use of less costly therapies
even among those patients with limited financial ability to pay in order to reduce or minimize the need for more
costly care in the future [12,13].

Sociopsychological factors

In this study, the association between education level and WTT was significant only for psoriasis patients (persisting
in multivariate analysis) but not for CHF patients, suggesting the influence of psychological factors related to
social interactions and aesthetic concerns on WTT. This is consistent with a previous study demonstrating that
dermatological diseases have a negative impact on health-related QoL even in the absence of serious physical
limitations or discomfort [14]. Patients with higher education levels may be engaged in work-related activities in
which their physical appearance may impact their ability to succeed or achieve career advancement, leading to an
association between education level and a disease with aesthetic effects. Similarly, more educated patients may have
higher aspirations for social status than their less-educated peers, increasing the value of personal appearance among
the more educated patients. In contrast, no correlation was observed between education level and patient WTP for
CHEF treatment. This may be due to patients at all educational levels understanding the serious nature of CHE

Comparisons patients/physicians

Price recommendations from physicians appear lower than WTP stated by patients across the factors assessed in this
study. This discrepancy appears even more markedly in psoriasis patients, which is consistent with previous reports
indicating that physicians tend to be more willing to prescribe more expensive therapies if they address diseases
that are life-threatening rather than conditions that impact QoL but do not affect survival [15]. That patients with
psoriasis are willing to pay more for treatment than their physicians recommend underscores a possible disconnect
between the consumer and medical communities with respect to the negative effects that dermatologic diseases
impose on patients’ day-to-day lives [14] and the related benefits they might expect from new therapy, to be compared
with the physicians’ point of view who have a broad experience seeing how these treatments actually work in larger
populations and real life settings.

Implications of results on price decisions

Previous results suggest that WTP surveys are reliable and valid, and improve a program manager’s ability to predict
client responses to price changes [11]. Our findings provide insight into factors that impact patients’ and physicians’
WTP for chronic disease therapies and may help guide the development of both pricing models and educational
programs that align the actual and perceived physical and psychosocial benefits of different therapies. We identified
patient financial ability to pay for therapy as a significant factor in WTP for both CHF and psoriasis treatment.
From a price model perspective, models that provide additional subsidies for those patients with fewer financial
resources may help increase use of cost-effective therapies earlier in the disease process, delaying or avoiding the
need for most costly treatments in the future. This would be beneficial to both patients and countries’ health
systems. For diseases with high risks of morbidity, mortality and increased costs of future care, educating patients
about the benefits that specific treatments can provide may help increase the perceived value of these therapies and
drive a similar increase in patient WTP.

The finding that educated psoriasis patients have a higher WTP for treatment than their physicians again suggests
that there is a disconnect between how these two groups view the effects of the disease on daily life. Educational
programs designed to help physicians understand the psychosocial impacts of psoriasis may be important for
ensuring that they effectively address their patients’ needs.

Limitations

Our study has several limitations. First, the sample size per country was limited and cross-country comparisons
should thus be interpreted with caution, considering the multiplicity of factors possibly involved, including
economic (gross domestic product), health insurance (out-of-pockets payments) and cultural elements and/or
access to generic medications. Some potential relationships may also have been overlooked due to insufficient
statistical power. However, despite the relatively low number of respondents, we were able to identify important
factors that impact patients WTP and physician perception of a reasonable price to be paid by their patients for
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chronic disease treatments. Our findings also appear consistent with previous reports on the topic and are likely
to be reproducible in other comparable settings and/or in larger surveys. Regarding the method used, we did not
observe any ‘protest zeros’, which may occur when respondents reject some aspect of the contingent valuation (CV)
market scenario by reporting a zero value even though they place a positive value on the amenity being valued,
and thus may affect the reliability [16]. Second, considering the CVM used in the present study, a hypothetical
bias cannot be ruled out, referring to the discrepancy between the hypothetical WTP stated by respondents in
laboratory or field experiments and the actual (revealed) amount they would pay. It has been well documented in
systematic reviews that hypothetical WTP values systematically overestimate the actual payments [17]. Despite this
limitation which probably affected the accuracy of our estimates of absolute WTP values, it is noteworthy that the
main objective of our work was focused on the identification of the factors associated with WTP, thus most likely
preserving the relevance of our results. Finally, the study population was sampled from the two most populous cities
from each country, thus precluding direct generalization to the whole population.

Conclusion

The results of this study demonstrate how a CVM can be used to identify factors that impact patient and physician
WTP for treatments that address chronic diseases that have different morbidity, mortality and psychosocial impact
profiles. Information gleaned from surveys similar to those used in this study may provide important insight that
can support the development of pricing models that achieve an optimum balance between program sustainability
and patient access to quality care.

Summary points

e Predicting patient response to the price of therapeutics in developed countries has become critical for effective
public health program management and new drug development.

e Willingness to pay (WTP) techniques such as the contingent valuation approach are increasingly been applied to
inform policy decisions in healthcare.

e Factors associated with WTP in chronic disease management include disease-related and socio-economic factors,
but also other potentially relevant but less-studied factors including physician-specific, health system and
psychocultural factors.

o Yet, few studies have evaluated patients’ WTP across multiple chronic disease areas while also accounting for the
interactions between factors influencing chronic disease management.

e Chronic heart failure and psoriasis are two chronic diseases both very common, the former being marked by
severe morbimortality, the latter by generally less pronounced physical manifestations but psychological burden
and social stigma, thus provide a potentially useful model for gaining insight into the factors that impact WTP.

e In this survey performed in ten developing countries, we used a stated WTP contingent valuation method to
investigate and compare patients’ WTP for medications and physician’s views on the cost of therapy for heart
failure and psoriasis.

e Independent factors influencing patient WTP were income and purchase of branded treatment for chronic heart
failure therapy, and income, out-of-pocket treatment costs but also higher education level for psoriasis therapy,
suggesting the influence of sociopsychological factors in this disease.

e Disease-specific factors may affect WTP for treatment that should be accounted for to support effective public
health programs in developing countries.
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