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ABSTRACT

Objectives Cochrane reviews are currently of limited use
as many healthcare professionals and patients have no
access to them. Most member states of the Organisation
for Economic Co-operation and Development (OECD)
choose not to pay for nationwide access to the reviews,
possibly uncertain whether there is enough demand to
warrant the costs of a national subscription. This study
estimates the demand for review downloads and summary
views under free access across all OECD countries.
Design The study employs a retrospective design in
analysing observational data of web traffic to Cochrane
websites in 2014. Specifically, we model for each country
downloads of Cochrane reviews and views of online
summaries as a function of free access status and
alternative sources of variation across countries. The
model is then used to estimate demand if a country with
restricted access were to purchase free access. We use
these estimates to perform a cost-benefit analysis.
Results For one group of eight OECD countries, the
additional downloads under free access are estimated to
cost between US$4 and more than US$20 each. Three
countries are expected to save money under free access,
as existing institutional subscriptions would no longer

be needed. For the largest group of 17 member states,
free access is estimated to cost US$0.05-US$2 per
additional review download. On average, the increase

in review downloads does not appear to be associated
with a decrease in the number of summary views.
Instead, translations of plain-language summaries into
national languages can serve as an additional strategy for
dissemination.

Conclusions We estimate that free access would cost
less than US$2 per additional download for 20 of the 28
OECD countries without national subscriptions, including
Canada, Germany and Israel. These countries may be
encouraged by our findings to provide free access to their
citizens.

Medical research accounts for a substan-
tial proportion of research and develop-
ment (R&D) expenditures. In the USA,
total spending on medical and health R&D
increased between 2013 and 2016 to US$172
billion, led by industry with 67 per cent and
the federal government with 22 per cent.'

Strengths and limitations of this study

» Direct use of observational data on worldwide
downloads and views of Cochrane reviews and
summaries.

» Model evaluation based on out-of-sample predictive
accuracy rather than in-sample fit statistics.

» Limitation is the imbalance of data resulting in large
confidence intervals and the lack of time-series data
from countries changing their subscription status.

Worldwide, biomedical publications are
increasing year by year; for instance, about
one million articles are added to this litera-
ture annually.” Faced with this large volume
of articles, no healthcare worker is able to stay
fully informed about recent research. The
problem of quantity is amplified by one of
quality; many of the clinical trials published
are unreliable or of uncertain reliability and
most healthcare professionals, including
physicians and nurses, do not have the time
and/or training to evaluate the quality of
a research article.” Additionally, direct-to-
consumer ads, websites and television shows
compete for the attention of healthcare
professionals and patients, disseminating
a mix of evidence and unwarranted claims
based on commercial interests or personal
opinion.* In the USA, an estimated 20-50
per cent of healthcare service use is inappro-
priate, wasteful or harmful for patients.”

To address these issues, over 10 000 medical
researchers have built an international network,
named Cochrane after the British epidemiolo-
gist Archie Cochrane, to assist healthcare profes-
sionals and patients in making well-informed
decisions about healthcare interventions. This
network produces systematic reviews of the
available evidence on the benefits and harms of
medical interventions and tests, such as measles,
mumps and rubella vaccination, check-ups,
prostate cancer screening and statins. Since
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1992, these Cochrane reviews have been written by some
30 000 medical researchers and are generally recognised as
the gold standard of medical evidence.”® The reviews are
intended to be regularly updated as new findings become
available and provide three important services for healthcare
professionals.” First, they offer an overall assessment of the
available evidence by evaluating individual studies according
to the quality of their evidence and statistically integrating
their results, which often vary due to their small sample sizes.
Second, in contrast to a self-survey of the literature, systematic
reviews allow professionals to absorb the relevant information
about the benefits and harms of specific treatments under
the typical conditions of time pressure. Finally, Cochrane
reviews offer plainlanguage summaries and summary-of-
findings tables that highlight key findings and can be easily
understood by persons without statistical training, which
makes them suitable for both professionals and lay people
alike. For these reasons, many professionals consult the
Cochrane reviews regarding interventions. Yet here is where
the problem arises.

Whereas plain-language summaries are openly available
online, access to the full-text reviews is often restricted,
despite their containing large amounts of relevant
information for patients and healthcare professionals.
Institutions in many low-income and middle-income
countries are granted free or inexpensive access through
the WHO’s HINARI Access to Research for Health
Programme (see also www.who.org/hinari), but health-
care professionals and patients outside of an institutional
context are excluded. Most countries in North America
and Europe (including the USA and Germany), by
contrast, are not eligible and fall into one of two groups:
those with and those without a national subscription.
The latter group far exceeds the former, with only eight
countries subscribing nationally in 2014, six of which are
members of the Organisation for Economic Co-opera-
tion and Development (OECD, see box 1). Specifically,
Australia, Denmark, Ireland, Norway, New Zealand and
Great Britain offered free access nationwide, as did Egypt
and India, which are not OECD member states. In addi-
tion, one US state, Wyoming, and three Canadian prov-
inces, New Brunswick, Nova Scotia and Saskatchewan,
had statewide subscriptions in 2014. Given their small
shares of the country’s total population, we treated the
USA and Canada as having no subscription. Whereas a

Box 1 Organisation for Economic Co-operation and

Development (OECD) member states

The 34 OECD member states are Australia (AUS), Austria (AUT), Belgium
(BEL), Canada (CAN), The Czech Republic (CZE), Denmark (DNK),
Estonia (EST), Finland (FIN), France (FRA), Germany (DEU), Greece
(GRC), Hungary (HUN), Iceland (ISL), Ireland (IRL), Israel (ISR), Italy (ITA),
Japan (JPN), Republic of Korea (KOR), Luxembourg (LUX), Mexico (MEX),
Netherlands (NDL), New Zealand (NZL), Norway (NOR), Poland (POL),
Portugal (POR), Slovak Republic (SVK), Slovenia (SVN), Spain (ESP),
Sweden (SWE), Switzerland (CHE), Turkey (TUR), UK (GBR) and USA.

Box 2 Access to the Cochrane Library

Individual users can read reviews at US$6 each, download reviews at
US$38 each or obtain a personal subscription at US$365 annually. In
addition, academic and corporate institutions with fewer than 1001 em-
ployees can obtain licenses at annual prices of US$2582 and US$3812,
respectively. All prices retrieved from www.cochranelibrary.com/help/
how-to-order and links therein on 5 April 2020.

national subscription grants all domestic internet users
free access to Cochrane Reviews, users in countries
without a national subscription need to pay for alternative
access options. These prices are shown in box 2.

This article examines the expected demand for full-text
reviews and plain-language summaries under free access
for countries that have no national subscription. Absent
institutional access, many healthcare professionals and
patients may be unwilling or unable to purchase alter-
native access but would use reviews if access was free.
Governments in countries without a national subscrip-
tion, however, may be reluctant to subscribe nationally
without knowing the expected benefit of such a policy.

In this article, we define the benefit of a national
subscription as the increase in the downloads of Cochrane
reviews. This benefit depends on the elasticity of demand,
that is, users’ responsiveness to changes in the price of
review downloads. National subscriptions reduce the
marginal cost a user incurs for downloading a review to
zero. Using the standard model of supply and demand,
we would expect review downloads to increase as more
users can afford to download. When access is restricted,
these potential users are either unable or unwilling to
pay for review downloads and resort to less detailed or
potentially misleading sources of information. Free access
would attract downloads from these users and those who
learnt about the service through its growing popularity.

An increase in review downloads can be expected to
have a converse effect on its (imperfect) substitutes.
On the one hand, this would be desirable if increased
reviews manifested in reduced use of misleading sources
of information. For example, misleading information,
such as exaggerating benefits and downplaying harms
of drugs or cancer screening, is the norm on (commer-
cial) websites and in patient brochures.® ¥ On the
other hand, an increase in review downloads may also
subtract from plain-language summary views; ignoring
this substitution effect would overestimate the effect
of a national subscription. We expect this effect to be
limited because some users may prefer or need the detail
of the reviews whereas others may prefer the concise-
ness and availability of plain-language summaries,
particularly when summaries are translated into their
native language. Translations from English into other
national languages primarily address a lay audience (or
healthcare professionals who do not understand statis-
tics) with little or no command of English. We, there-
fore, expect that translating additional plain-language

2 Jacobs P, Gigerenzer G. BMJ Open 2021;11:¢033310. doi:10.1136/bmjopen-2019-033310


www.who.org/hinari

summaries can counteract the drop in summary views
under free access, as they attract additional users who
were previously unable to use the service.

To test these hypotheses, the goal of this article is
to estimate the impact of national subscriptions on
the number of downloads and views of (translated or
untranslated) online summaries for individual OECD
countries.

METHOD
The data used for the analysis were drawn from
both Cochrane and publicly available databases. We
obtained from Cochrane data of web traffic on their
websites in 2014, including the Cochrane Library
hosted by Wiley and third-party sites such as EBSCO
and OVID. From these data, we derived our two vari-
ables of interest for this study: the number of review
downloads and the number of summary views, strati-
fied by country. Each of these variables captures one
way in which Cochrane reviews can be used. Full-text
reviews are likely, but not exclusively, downloaded by
healthcare professionals who understand technical
details. Naturally, these professionals often function
as multipliers who pass on information to patients. In
contrast, patients without medical training are more
likely to consult plain language or other summa-
ries available on different Cochrane websites. These
summaries are intended for a lay audience and are
sometimes translated for this purpose. Jointly, the
number of downloads and summary views give a
comprehensive picture of how Cochrane reviews are
accessed.

Our analysis exploited the variation in the use of
Cochrane reviews across a range of countries to

estimate the effect of different subscription schemes.
Specifically, we compared the groups of countries with
and without free access on their number of downloads
and used the difference to calculate the expected
effect of a national subscription on countries without
one. Taking into consideration that each country’s
use of Cochrane reviews is not exclusively affected by
their subscription scheme, we collected supplemental
data on other determinants of review downloads and
summary views. For example, we expected that more
populous countries download, all else being equal,
more reviews than less populous countries. Our anal-
ysis hence needed to isolate the effect of subscription
type from that of population size and other country
characteristics.

Table 1 lists all variables considered in the anal-
ysis. The number of review downloads, number of
summary views and subscription status refer to 2014,
whereas supplemental data'’ ' are as recent as 2016
but may go back as far as 2008, especially in less-
developed countries. One variable, subscriptions,
was available only as intervals of the form 0 to 50, 50
to 100. For the analysis, we used the centre of each
interval as an estimate of each country’s number of
existing subscriptions. For some countries, the avail-
able data were incomplete. Excluding these coun-
tries, we obtained a total set of 158 countries for the
analysis. Binary variables are coded as zero and one
for no and yes, respectively.

We used two linear models to isolate the effects of a
national subscription on review downloads and summary
views, respectively. The first model, DOWNLOADS,
decomposes the number of downloads into the effects
of the different country characteristics listed in table 1.

Table 1 Overview of variables, variable types and data sources

Variable Measure Type Source

free Free access in 2014 Binary Cochrane
HINARI Access possibility through HINARI programme Binary Cochrane
OECD OECD member state Binary OECD
english Majority or official language is English Binary CIA
subscriptions No of subscriptions (absent national subscription) Intervals Cochrane
translations No of summaries in majority language (in 100) Continuous Cochrane
GDP GDP per capita in 2016 US dollars Continuous World Bank
population Total population size Continuous World Bank
life Average life expectancy Continuous World Bank
research No of scientific articles published in all fields Continuous World Bank
internet Percentage of population with internet access Continuous World Bank
physicians No of physicians per 1000 persons Continuous World Bank
downloads No of full-text downloads in 2014 Continuous Cochrane
views No of summary views in 2014 Continuous Cochrane

CIA, Central Intelligence Agency; GDP, gross domestic product; OECD, Organisation for Economic Co-operation and Development.
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Formally, the number of review downloads of country ¢
is given by

In(downloads;) = cw + oy X In(GDP;) + e X In(population;)

+ ais X In(research;) + ay X In(internet;)

+ as X In(life;) + o X In(physicians;)

+ az X In(subscriptions;) + os X HINARI;

+ ag X OECD; + oy X english;

+ aus X free; + €;
where «a, denotes the intercept, o; denotes the partial
effect of variable j, and € denotes an error term that is
assumed to be independently, identically and normally
distributed. The purpose of the analysis was to estimate
the parameters a, to ai,; chief among them was a1, the
effect of a national subscription.

In addition to estimating the model shown here, we
also estimated an augmented model that includes interac-
tion effects of freewith english and population. Likewise, we
estimated three different nonlinear models that predict
downloads by combining a set of regression trees such
as random forests.'”” Because many variables were not
normally distributed but included considerable outliers,
all five models were tested with and without logarithmic
transformation of all continuous variables, yielding a
total set of 10 models that were tested. These models
were compared on the quality of their out-ofsample
predictions using 17-fold cross-validation, where the test
set was restricted to the 34 OECD member states. The
model presented above, with logarithmic transformation,
produced a root-mean squared error (RMSE) of 182 662
downloads, whereas the closest competitor exhibited an
RSME of 187 298 downloads. A sensitivity check using the
model with the next lowest out-ofssample error yielded
comparable results. Further, a visual check of the model
assumptions revealed no irregularities.

The second model, VIEWS, decomposed summary
views into the effects of the different country characteris-
tics listed in table 1. Unlike reviews, summaries are some-
times translated into other national languages, but the
number of translated summaries varies across countries.
To separate the effect of language from that of national
subscriptions, we used the same linear model as before
to estimate the number of summary views based on
country characteristics but replaced the binary variable
english with translations, which gives the number of plain-
language summaries available in the national language.
Formally, summary views are then described as follows:

Bo + 1 X In(GDP;) + B2 X In(population;)

+ Bs X In(research;) + By X In(internet;)

In (views;) =

+ Bs x In(life;) + Bs x In(physicians;)

+ B2 X In(subscriptions;) + Bs x HINARI;
+ B9 X OECD; + 1, X In(translations;)

+ e X free; + ¢€;

where 3, denotes the intercept, 5 denotes the partial
effect of variable j, and ¢; denotes an error term that is

assumed to be independently, identically and normally
distributed. Again, the purpose of the analysis was to esti-
mate the parameters $; to S, with particular interest in
variables $;; and 3,,. As before, we chose this model from
a set of 10, including six random-forest and four linear
models. Two of the linear models slightly outperformed
the selected model in 17-fold cross-validation, with
training sets restricted to OECD countries. These models
used non-logarithmic versions of the variables included
and yielded RMSE of around 301 000 views whereas the
chosen model yielded an error of around 317 000 views.
Nonetheless, we chose the selected model because the
logarithmic versions seemed more adequate, particularly
because the model led to slightly better estimates for the
majority of countries, although predictions for a few coun-
tries were less precise. A sensitivity check showed that this
choice was conservative in the sense that the combined
effects of free and translations, which are most relevant to
our argument, are somewhat smaller in the model chosen
than in the model with the lowest out-of-sample error.

Patient and public involvement
This research involves secondary data and no patients
were involved in the design or conduct of the study.

RESULTS

In this section, we compare countries with and without
a national subscription on their review downloads and
summary views. We present the results of our two statis-
tical models and use these models to calculate the
expected number of reviews for all OECD countries.
Finally, we provide rough estimates of the monetary costs
of a national subscription.

Review downloads
The black and grey circles in figure 1 show the total
number of review downloads in 2014 for all OECD
member states. The position of each circle on the x-axis
indicates the number of downloads per 1000 persons
and the size of the circle indicates the total number of
downloads. Among countries without free access, shown
by the black circles, the Netherlands, Sweden and Swit-
zerland had the highest and Mexico, Slovakia and the
Czech Republic the lowest number of downloads per
capita. Although there was a tendency for more pros-
perous countries to have more downloads per capita,
exceptions can be found. Most notably, there were seven
downloads per 1000 persons in Chile, but only 0.25 per
1000 in Japan. On average, countries without a national
subscription downloaded 2.33 reviews per 1000 persons.
The Netherlands had 10 downloads per 1000 persons,
making it the country with by far the highest download
rate among those without free access. For countries with a
national subscription, the grey circles show downloads per
capita. Each of these countries had more downloads per
capita than the Netherlands, on average 19.2 reviews per
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Figure 1 Observed and expected annual review downloads
per 1000 persons for OECD member states. OECD,
Organisation for Economic Co-operation and Development.
AUS, Australia; AUT, Austria; BEL, Belgium; CAN, Canada;
CHE, Switzerland; CZE, The Czech Republic; DEU, Germany;
DNK, Denmark; ESP, Spain; EST, Estonia; FIN, Finland; FRA,
France; GRC, Greece; HUN, Hungary; ISL, Iceland; IRL,
Ireland; ISR, Israel; ITA, Italy; JPN, Japan; KOR, Republic of
Korea; LUX, Luxembourg; MEX, Mexico; NDL, Netherlands;
NZL, New Zealand; NOR, Norway; POL, Poland; POR,
Portugal; SVK, Slovak Republic; SVN, Slovenia; SWE,
Sweden; TUR, Turkey.

1000 persons. Download rates were particularly high for
anglophone countries, suggesting a linguistic advantage.
To illustrate the effect of a national subscription, it can
be instructive to compare countries that differ in their
subscription status but are similar in many other respects.
For example, Denmark and Norway, with free access, had
roughly twice as many downloads as Finland, which was
without free access. Likewise, UK, with free access, had
roughly the same total as the USA, without free access,
despite its population being only a fifth of the latter’s.
Although these comparisons provide a first indication
that more reviews were downloaded when access was
free, the DOWNLOADS model offers a more rigorous
estimation of the effect of a national subscription when
it is isolated from other factors. Comparing the SD of

In (downloads) with the prediction error for OECD coun-
tries indicates that the model yielded fairly accurate
predictions. However, a visual inspection of the predic-
tions per country (not shown) revealed that the models
underestimated downloads for Chile and the Netherlands,
whose downloads appeared to be driven by idiosyncratic
factors omitted here. At the same time, the countries that
were best predicted appear to be those with free access.

Columns 5 and 6 of table 2 present the estimates of
a; to oy, which indicate the approximate percentage
increase in review downloads associated with a one-
percent increase in the variable of interest (see box 3).
For example, a gross domestic product (GDP) increase
of one percent is associated with a rise in review down-
loads of half a percent on average. As expected, most vari-
ables are positively associated with review downloads. The
only exceptions are OECD membership, which appears
to have no discernible effect beyond the effect of GDP,
and the number of physicians. Increasing the number of
physicians by 10 per cent is estimated to reduce down-
loads by about 3 per cent on average. This negative
effect may appear surprising. One possible explanation
is that an increase in the number of physicians per capita
implies fiercer competition among them, given that the
number of patients is fixed. Such increased competition
may incentivise physicians to favour profitable over effec-
tive treatments, lowering demand for medical evidence.
A second possible explanation is that countries with more
physicians are more likely to have alternative resources
available such as national guidelines for professional
practice, including those by the US Preventive Services
Task Force. A comparison of guidelines in the UK and the
USA points in this direction.'

For the present purpose, interest lies in the estimated
effect of a national subscription. All else equal, the model
estimated that the number of review downloads increased,
on average, to g2'46 x 100 =~ 1166 percent when access
was free. However, concluding that a national subscrip-
tion increases downloads tenfold would be premature.
Under a national subscription, institutional and indi-
vidual subscriptions are no longer needed and should no
longer be considered in the model. We, therefore, need to
subtract the estimated effect of those subscriptions from
that of a national subscription to obtain the incremental
effect. The model then estimates that for countries with
25 or 150 subscriptions, the number of downloads would

increase to ¢2461024xIn(25) o 100 ~ 540 per cent and

to ¢246+0.24xIn(150) . 100 ~ 352 per cent, respectively.

As usual, these estimates indicate the average increase in
the number of downloads, and observed increases may
vary for countries that are dissimilar to those that had a
national subscription in our data.

The estimated coefficient for a national subscription
exhibits a large SE of 0.53 (see table 2). Although we
can reject the null that au, = 0, we suspect that the lack
of precision is due to the fact that only eight countries
are currently subscribed whereas 150 countries are not.
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Table 2 Estimated coefficients and diagnostics of ordinary least squares regression models

OECD Review downloads Summary views
No Variable Min Max & 95% ClI P value B,— 95% CI P value
0 intercept = = -28.33 —-39.16 to 17.49 <0.01 -33.86 -50.37 to 17.36 <0.01
1 In (GDP) 9.24 1167 0.48 0.15t0 0.82 <0.01 0.46 -0.06 to 0.97 0.08
2 In (population) 12.70 19.58 0.64 0.44 to 0.85 <0.01 0.90 0.59 to 1.21 <0.01
3 In (research) 5.32 12.25 0.34 0.16 to 0.51 <0.01 0.25 -0.02 to 0.53 0.07
4 In (internet) 3.79 4.59 0.41 -0.01 to 0.82 0.06 0.73 0.11to 1.35 0.02
5 In (life) 4.32 4.42 3.94 1.57 10 6.30 <0.01 4.36 0.77 to 7.95 0.02
6 In (physicians) 0.03 1.82 -0.28 -0.53 to 0.03 0.03 -0.38 -0.75 to 0.01 0.04
7 In (subscriptions) 0.00 713 0.24 0.06 to 0.42 0.01 0.06 -0.22t0 0.34 0.67
8 In (translation) -2.30 8.69 — - — 0.12 0.07 to 0.17 <0.01
9 HINARI 0 1 1.64 0.98 to 2.30 <0.01 0.27 -0.75t0 1.29 0.60
10 0ECD 0 1 -0.09 -0.78 to 0.60 0.80 -0.38 -1.44 t0 0.68 0.48
11 eng/ish 0 1 0.76 0.24 to 1.27 <0.01 — — —
12 free 0 1 2.46 1.41 to 3.51 <0.01 0.30 -1.28t0 1.88 0.71
Dependent
variable In (downloads) In (views)
Standard deviation (all 158 countries) 2.68 3.14
Standard deviation (all 34 OECD countries) 2.14 1.70
No of countries 158 158
Fitting: share of variance explained 0.85 0.74
Prediction: RMSE in cross-validation...
...for all 158 countries 1.12 1.76
...for all 34 OECD countries 0.88 1.06
All 8 free-access countries 0.21 0.94

Given this imbalance, a large SE is not surprising. For an
alternative assessment of the accuracy of the estimated
coefficient &5 = 2.46, we calculated the RMSE in cross-
validation specifically for those countries with free access.
To this end, we predicted downloads for each country
separately, based on parameters estimated from the data
of all other countries. Across the resulting 158 models,
the estimated effect of free access varied only slightly
between 2.33 and 2.56. Using these estimates, the bottom
of table 2 shows that the model’s predictions were consid-
erably more precise among countries with free access
than among those without. These findings indicate that

Box 3 Elasticities

Coefficients in a regression of one logarithmic variable on another
are referred to as elasticities. For example, in the regression model
In (y) = ao +ou X In (x) - glasticity o1 gives the approximate per-
centage change in Y associated with a one-percent change in x.
To see this, recall that 1+ A ~ ¢ for small values of A, so raising
by one percent increases In (x) toln (x x 1.01) ~In (x x e’
=In (x) +1In (") =1In (x) +0.01, Multiplying x by 1.01 therefore
increases In(x) by 0.01. Correspondingly, c gives the increase in In(y)
and percentage increase in Y.

the estimated effect of free access is closer to its true value
than its SE may suggest.

Using the estimated coefficients and the data on existing
subscriptions, we can calculate for each OECD country
the number of expected downloads under a national
subscription. These projections are shown by the white
circles in figure 1. The logarithmic nature of the model
implies that the number of additional downloads gener-
ated by a national subscription is driven by the existing
download volume: countries with larger download
volumes (eg, anglophone, populous and prosperous) are
expected to profit more from their introduction.

Consider two cases that illustrate the expected effects of
a national subscription. First, recall the case of the USA
with as many downloads as the UK (around 1.4 million),
despite having a population that is five times larger. The
results of our analysis showed that a national subscription
would be expected to generate an additional 1.6 million
downloads per year, doubling the national total. Second,
among non-anglophone countries, Germany had a down-
load level of only 116 000 reviews, less than twice as many
as Denmark, despite its population being around 13 times
larger. A national subscription would be estimated to
increase national totals in Germany to 408 000, increasing
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Figure 2 Observed and expected annual summary

views per 1000 persons for OECD member states. OECD,
Organisation for Economic Co-operation and Development.
AUS, Australia; AUT, Austria; BEL, Belgium; CAN, Canada;
CHE, Switzerland; CZE, The Czech Republic; DEU, Germany;
DNK, Denmark; ESP, Spain; EST, Estonia; FIN, Finland; FRA,
France; GRC, Greece; HUN, Hungary; ISL, Iceland; IRL,
Ireland; ISR, Israel; ITA, Italy; JPN, Japan; KOR, Republic of
Korea; LUX, Luxembourg; MEX, Mexico; NDL, Netherlands;
NZL, New Zealand; NOR, Norway; POL, Poland; POR,
Portugal; SVK, Slovak Republic; SVN, Slovenia; SWE,
Sweden; TUR, Turkey.

the rate of downloads per person to half of the rate in
Denmark.

Summary views
Our second analysis concerned the effect of a national
subscription on plain-language summary views. The black
and grey circles in figure 2 show the number of plain-
language summary views in 2014 per 1000 persons for all
OECD member states. Among countries without a national
subscription, France, Canada and Spain had the highest
number of views per capita, and Turkey, South Korea and
Japan had the lowest. The average number of summary
views for countries without a national subscription was 2.18
summaries per 1000 persons.

In contrast, there were on average 5.39 summaries per
1000 persons in countries with a national subscription,

indicating an effect of such a subscription. Although the
levels for countries with and without national subscrip-
tion overlap, the highest level (9.1 views per 1000
persons) was reached by Australia, which held a national
subscription. Within this group of subscribing countries,
Denmark had the fewest views per capita, in keeping with
the level of structurally similar countries such as Finland
and Sweden. Among national subscribers, anglophone
countries appear to have consumed more: not only were
more reviews downloaded, as noted before, but also more
summaries were viewed.

The views model offers a more detailed examination
of the effects of a national subscription and of language.
Although the model diagnostics indicated that the model
yielded acceptable predictions, predicting the number
of summary views was apparently more difficult than
predicting downloads. Most notably, the model over-
estimated the number of views from Japan, Germany
and South Korea, where there appeared to have been
constraining factors omitted from the model. Columns
7 and 8 of table 2 report the estimated model parame-
ters. Whereas most variables had their expected positive
effect on the number of summary views, a higher density
of physicians and OECD membership decreased the
number, although this latter effect is imprecisely esti-
mated. We were particularly interested in the estimated
effects of free access and translations.

Given the substituting nature of full-text downloads
and summaries, we had expected a negative effect of a
national subscription on summary views. Surprisingly, the
estimated effect was positive, indicating at first sight that
the additional popularity of the service compensates for
summary views supplanted by review downloads. However,
there are two caveats to this conclusion. First, the effect
was imprecisely estimated so that the degree of compen-
sation cannot be firmly established to be positive or nega-
tive. More importantly, subtracting the effects of existing
subscriptions can lead to a negative net effect for coun-
tries with more than ¢%3/090 ~ 136 existing subscrip-
tions. Generally, we conclude that the negative effect of
a national subscription on summary views appears to be
small, if at all present.

In contrast, the effect of translations was precisely estimated
and positive. The point estimate indicates thatincreasing the
number of summary translations by 100 per cent increases
views by approximately ¢%12 x 100 — 100 ~ 18 per cent.
Although the magnitude of this effect appears small, it is
worth pointing out that some countries had only few trans-
lations. For example, only 128 of 5952 summaries have been
translated into German. A translation of all summaries is
then estimated to increase summary views by 57.8 per cent.

To illustrate the interaction of the effects of free access
to full-text reviews and summary translations, we used
the model estimates to calculate for all OECD countries
the number of expected summary views under a national
subscription and full translation. These projections are
shown by the white circles in figure 2 and vary consid-
erably for two reasons. First, as before, the logarithmic
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nature of the model implies that those with many views
benefit more strongly than those with few views. Second,
countries vary in their progress on summary translations,
and those with few translations have more room for
improvement than those with many translations.

Implied costs

Like all policy instruments, national subscriptions to
Cochrane reviews ought to be subjected to a cost-benefit
analysis. We have seen above that the benefits in terms
of additional full-text downloads and summary views vary
across countries but can be substantial in some cases.
Here, we set these benefits in relation to the monetary
costs of a national subscription. These costs depend on
the price of a national subscription and the amount spent
on existing subscriptions that would be obsolete under a
national subscription. We will discuss each of these factors
in turn.

Although Cochrane does not publish rates for national
subscriptions, the annual rate is believed to be around
US$0.01 per capita (Gert Antes, former director of
Cochrane Germany, personal communication). On the
basis of this estimate, the first column of table 3 lists the
total costs of a national subscription for each country
according to its population size. For example, a national
subscription for small countries such as Finland or
Austria would cost less than US$100 000 annually while
larger countries such as Germany or Japan would require
around one million dollars per year.

At the same time, a national subscription implies
that existing subscription holders no longer need their
subscriptions. This may further lower the cost of a national
subscription. Unfortunately, we do not know each coun-
try’s total spending on individual downloads, personal
licenses or institutional subscriptions. However, our data
include an interval of the total number of subscriptions,
which can be used to estimate existing total spending.
For this purpose, we assumed that observed downloads
increase linearly within each subscription interval and
estimated for each country i the number of subscriptions,
s, from the number of review downloads, d, using

di—¢;
S,-=Ti+(ti*7’i) X ﬁ

where 7, and . denote the lowest and highest possible
number of subscriptions in the interval of country ¢, and
¢ and e¢; denote the minimum and maximum number
of downloads for countries with the same interval. The
approximated number of subscriptions is then multiplied
by US$2582, which is the price of the least expensive
institutional subscription (see box 2). For the country
with the fewest downloads in the interval, s is set at
the lower bound of the interval plus ten percent of its
range to avoid inconsistencies at the interval bounds.
Conversely, for the country with the most downloads,
s, is set at the upper interval bound minus ten percent
of its range. To summarise this procedure, consider for
example, three countries in the 50-100 subscriptions
interval with 100, 1100 and 350 downloads, respectively.

Table 3 Estimated costs of national subscriptions across
OECD countries

Estimated total costs Estimated

costs per

With free Without free  additional

access access download

Australia US$234 907 — —
Austria US$85 345 US$24 590 US$1.33
Belgium US$112 252 US$59016 US$0.29
Canada US$355 404 US$233 605 US$0.23
Chile US$177 626 US$110 655 US$0.18
Czech Republic ~ US$105 106 US$12295  US$22.17
Denmark US$56 396 — —
Estonia US$13 136 US$12 295 US$0.43
Finland US$54 636 US$36 885 US$0.18
France US$662 069 US$135 245 Us$1.97
Germany US$808 895 US$368 850 US$1.51
Greece Us$109 577 US$14 754 US$6.34
Hungary US$98 617 US$14 754  US$6.99
Iceland US$3276 US$12295  -US$3.06
Ireland US$46 127 — —
Israel US$82 153 US$31 967 US$0.67
Italy US$613 364 US$164 753 US$1.31
Japan US$1 271 318 US$614 750 US$4.14
Luxembourg US$5561 USs$0 US$1.11
Mexico US$1 253 858 US$27 049  US$21.25
Netherlands US$168 542 US$231 146  -US$0.12
New Zealand US$45 097 - -
Norway US$51 365 — —
Poland US$379 955 US$29 508 Us$4.87
Portugal US$103 974 US$27 049 US$1.24
Slovakia US$54 185 US$12 295 US$17.70
Slovenia US$20 622 US$17 213 US$0.19
South Korea US$504 240 us$88 524 US$1.42
Spain US$464 046 US$68 852 US$1.84
Sweden US$96 896 US$98 360 US$0.00
Switzerland US$81 902 US$71 311 US$0.05
Turkey US$759 323 US$56 557 US$4.06
UK US$645 104 — —
USA US$3 188 571 US$3 073 750 US$0.07

OECD, Organisation for Economic Co-operation and
Development.

Based on these data, they would be assumed to have
50+0.1 x (100 —50) =55, 100 — 0.1 x (100 — 50) = 95,
and 55+ (95 — 55) x £o=L00 = 65  subscriptions,
respectively. With only one country per interval, s; is set
at the centre of the interval.

The second column of table 3 lists the approximate
existing total spending for each country. It shows that
some countries without a national subscription, such as
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Germany and Japan, have spent large amounts of money
on Cochrane licences for research institutions or medical
organisations. Under a national subscription, these
individual licenses would become obsolete. However,
to determine the actual financial burden of a national
subscription, it may be important to consider the mix of
private and public institutions among existing subscribers.
Unlike potential savings by public institutions, which may
be subtracted from the total costs, savings by private insti-
tutions would in fact raise costs to governments through
foregone sales taxes. However, we suspect that the large
majority of existing subscribers are publicly funded,
implying that omitting the need for existing spending
on Cochrane licenses would reduce the effective cost of a
national subscription.

The third column of table 3 subtracts the estimated
existing costs from the estimated total and divides it by
the estimated increase in review downloads shown in
figure 1. Integrating costs and benefits, this column can
be used to separate the countries into three groups. First,
three countries, Czech Republic, Mexico and Slovakia,
would pay around US$20 per additional download, a sum
that falls short of the price of an individual download but
exceeds the cost of merely viewing a review. Similarly,
Greece, Hungary, Poland and Turkey would pay US$4—
US$7, considerably more per additional download than
most other countries. Second, three countries, Iceland,
Sweden and the Netherlands, are predicted to save
money through a national subscription. The majority of
countries, including Canada, France, Germany, Italy and
the USA, fall in between these extreme groups, with costs
per additional download ranging between US$0.05 and
US$2.

DISCUSSION

Cochrane reviews are currently of limited use, as many
healthcare professionals and most patients do not
have free access to them. In spite of efforts to promote
informed healthcare professionals and patients, govern-
ments have been reluctant to purchase national subscrip-
tions. We calculated estimates of the increase in full-text
downloads and summary views of Cochrane Reviews
in OECD countries if they were to purchase a national
subscription. We then integrated these estimated benefits
with the estimated costs of a national subscription and
provided a measure of the effective costs.

Our findings are encouraging. Although the estimated
increases in full-text downloads vary between countries,
figure 1 shows that considerable improvements are
possible. Indeed, the majority of countries is projected to
multiply their downloads by a factor above two, including
countries with few downloads in the absence of a national
subscription.

In addition, our analysis of summary views showed thata
national subscription is not associated with a reduction in
summary views. Instead, the effect of a national subscrip-
tion could be both positive and negative, depending on

the country. However, figure 2 illustrates that transla-
tions of summaries into the national language can atten-
uate possible negative effects and offer a second avenue
for disseminating Cochrane evidence. As we used each
country’s national language to determine the number
of available translations, the model did not control for
national differences in English proficiency. Therefore,
the model may have overestimated the effect of addi-
tional translations for countries in which English is widely
and well understood, such as Scandinavian countries or
the Netherlands. Nonetheless, the results indicate that
translations have the potential to increase summary views
in many countries, including some without exceptional
English proficiency. For example, Slovenia, Greece,
Italy and Germany hold the potential for considerable
improvements through comprehensive translation of
existing summaries. We therefore conclude that transla-
tions of Cochrane summaries offer an additional tool for
disseminating Cochrane evidence that can be used inde-
pendently of a national subscription.

Integrating these estimated benefits with the costs
of national subscriptions, we find that for all but seven
OECD member states, the net costs would be small.
Whereas seven countries can expect to face insufficient
demand to justify the purchase of a national subscription,
according to our estimates in table 3, many countries
would pay less than US$1 for each additional download
and three countries would save money under a national
subscription. Thus, for most countries, national subscrip-
tions to Cochrane reviews present an inexpensive way of
disseminating medical evidence. The question of to what
degree this evidence will be used cannot be answered by
the present study, although Cochrane reviews have in the
past had direct impact on policy-making,'” and, when
translated into fact boxes and other understandable
forms, can foster physicians’ and patients’ understanding
and decision making.'*"®

The estimates of our analysis are based on an ordi-
nary least squares regression model of observational
data and are not without caveats. Most importantly,
observational data are ill suited to establish causal
relationships. That is, our analysis cannot formally
answer the question whether national subscriptions
lead to increases in downloads, whether the reverse
is true, or whether both variables have a common
cause. Instead, we have found that it is more plausible
that a national subscription leads to a given number
of downloads than vice versa because subscriptions
have a causal effect on the costliness of a download.
However, itis important to note that there remains the
possibility that both subscription and downloads are
caused by a third variable that we have not accounted
for in our models. Despite all efforts to control for
potential confounds such as economic strength or
research activity, comparisons across countries retain
the possibility that relevant differences between coun-
tries remain unnoticed or unobserved. To corrobo-
rate our findings, we, therefore, encourage studies
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that examine the effects of a national subscription by
comparing downloads before and after its introduc-
tion within the same country.

A second limitation of this study concerns the
uncertainty of our cost estimates. When calculating
the expected costs per additional download, both
the numerator and the denominator were based on
estimates. The costs in the numerator were based on
estimates of the costs of existing subscriptions and
the denominator was based on our model estimates.
Although we could compute confidence intervals for
the denominator, we cannot quantify the uncertainty
of the numerator. These estimates are based on the
number subscriptions and a conservative estimate of
their costs. These estimates are conservative but their
uncertainty remains unclear until more detailed data
on subscriptions become available.

Our cost-benefit analysis provides estimates of the
effective costs per download gained through a national
subscription. The analysis remains agnostic as to how
highly additional downloads are valued and leaves such
judgements to policy-makers. However, we emphasise
the importance of evidence for directing healthcare
resources to where they are most effective. This is espe-
cially true in healthcare systems where various actors are
incentivised to overstate the effectiveness of different
health interventions. In these environments, it is key that
healthcare professionals and patients are empowered
to base their decisions on evidence instead of advertise-
ments. However, to be effective, good evidence requires
not only high-quality studies but also easy access to their
conclusions.
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