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Review articles

The Finnish Allergy Program 2008-2018:

") Check for updates

Society-wide proactive program for change
of management to mitigate allergy burden

Tari Haahtela, MD,? Erkka Valovirta, MD,** Kimmo Saarinen, PhD,® Juha Jantunen, PhD,® Irmeli Lindstrom, MD,®
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Jean Bousquet, MD,"" Tuula Vasankari, MD,° and Mika J. Makela, MD,? the Allergy Program Group*
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A 10-year national program to improve prevention and
management of allergic diseases and asthma was
implemented in Finland (population 5.5. million) in 2008-
2018. The main aim was to reduce the long-term burden of
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these conditions. The strategy was changed from traditional
avoidance to tolerance and resilience of the population.
Health was endorsed instead of medicalization of mild
symptoms. Disease severity was reevaluated, and disabling
clinical manifestations were given high priority. For health
care, 5 quantitative goals and 1 qualitative goal were set. For
each of the goals, specific tasks, tools, and outcome evaluation
were stipulated. During the program, 376 educational sessions
gathered 24,000 health care participants. An information
campaign targeted the lay public, and social media was used
to contact people. In the 10 years of the program, the
prevalence of allergic diseases and asthma leveled off. Asthma
caused fewer symptoms and less disability, and 50% fewer
hospital days. Food allergy diets in day care and schools
decreased by half. Occupational allergies were reduced by
45%. In 2018, the direct and indirect costs of allergic diseases
and asthma ranged from €1.5 billion to €1.8 billion, with the
2018 figures being 30% less than in the respective figures in
2007. The Finnish proactive and real-world intervention
markedly reduced the public health burden of allergic
disorders. The allergy paradigm was revisited to improve
management with systematic education. (J Allergy Clin
Immunol 2021;148:319-26.)

Key words: Allergen avoidance, allergy prevention, allergy pro-
gram, asthma program, tolerance

Allergy is a systemic, immunologic, and heterogenous disor-
der, with variable organ manifestations that change during the life
span. They cause a fair amount of disability and costs both for
individuals and for society. There are no reports of coordinated
action plans to combat allergic conditions in a defined population.
In Finland (population 5.5 million), several successful national
public health programs to control respiratory diseases have been
completed.' The Finnish Asthma Program 1994-2004 was suc-
cessful and deployed in many countries.” The latest action plan,
the Finnish Allergy Program 2008-2018, was initiated to further
reduce the burden on individuals and society by emphasizing
prevention.

The Finnish Allergy Program was based on an extensive
review” of the new knowledge regarding immune regulation and
the importance of nature relatedness.”’ The main aim was to
transform the strategy from avoidance to tolerance and resilience.
It focused on allergy health (ie, having a good life despite
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Abbreviation used
NGO: Nongovernmental organization

allergies). Reducing unnecessary treatments and measures was
important, especially in children and families. Severe allergy and
asthma were given attention. Goals for health care, such as
standardizing diagnostics,® halving the prevalence of food allergy
diets, and reducing the total costs of allergic diseases and asthma
by 20%, were set.

The program has now been completed, and it represents a
successful change management initiative at the country level. In
this review, we present the program’s main outcomes and discuss
the possibilities of scaling up the experience for other countries
and extending it into the future.

SENSE OF URGENCY

In Finland and globally, the incidence of asthma and allergic
diseases has been increasing for decades.”'” Currently, 30%-40%
of Finnish schoolchildren and young adults appear to be sensi-
tized to 1 or more common allergens.'' The problem was already
discernible in the 1980s, when the first allergy management
guideline in Finland was published,12 and also in 1998, when a
consensus report was prepared.’ * The numbers of patients with al-
lergy and asthma grew in the 1990s, and neither children nor
adults received satisfactory allergy care. The 10-year Finnish
Asthma Program was based on new information on asthma, pri-
marily as an inflammatory disease.'” In a relatively short period,
management was improved and costs were reduced by better
early diagnostics and by turning from [3,-agonists to inhaled cor-
ticosteroids as the first-line medications.'”'® But the main prob-
lem of how to prevent asthma and allergic diseases in the first
place remained.

At the population level, avoidance and fear of all exposure
leads to (1) an increased need for treatment, (2) social conse-
quences such as isolation and impairment of daily living, and (3)
even serious allergic reactions if exposure (eg, to foods) occurs
unexpectedly. Avoidance of allergens is always important for
individual patients, especially in cases of severe food allergy, but
it requires justified grounds and better-defined time limits.
Concern and medicalization became visible as new allergy day
care centers, allergy schools, and allergen-free working environ-
ments were demanded. At the same time, large trials indicated
that the avoidance of allergens to prevent clinical symptoms may
not be feasible in the long term.” Psychosocial factors should also
be addressed, as they play an important role in patient decisions
and adherence to treatment. Tolerance and resilience are immuno-
logic, psychological, and societal.'’

The allergy paradigm was revisited, and loss of immune
balance was regarded as more important than any possible new
risk factor. At the population level, endorsing tolerance, espe-
cially in children, adolescents, and families, was regarded as
central.'"® A major change of attitude was needed among health
professionals, patients, and the lay public.

To be effective at a public health level, a program needs to
change management and have a societal impact. In this review, the
program is presented according to the classical change manage-
ment model of Kotter,'” as an example for many other noncom-
municable diseases. Allergic diseases are a model of a life
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TABLE I. Key messages of the Finnish Allergy Program 2008-
2018

® Endorse health, not allergy

® Strengthen tolerance

® Adopt a new attitude to allergy, and avoid allergens only if mandatory
® Recognize and treat severe allergies early, and prevent exacerbations
® Improve air quality, and stop smoking

course approach, as they often start at birth and usually persist
throughout life.

PROGRAM PLANNING
Vision

A 10-year program was planned, implemented, and monitored
to change the management strategy at the national level to care
pathways centered around the patient. Health professionals
needed help to adapt new ideas and improve the provision of
care, patients needed to be involved for shared decision making,
and the lay public needed to be informed. This was achieved in
close collaboration with policymakers (the Finnish Institute for
Health and Welfare) to provide a new national strategy and create
grounds for future initiatives.

Background

Allergy management is split into several specialities in the
medical discipline. The position of allergology as a main
speciality, subspeciality, or additional training courses varies
from one country to another. In most countries, a coordinated
public health approach to management of allergies is lacking. Are
specialists providing support for general practitioners and for
those working at the grassroots level? Do private sector and public
health professionals have the same goal? Overall, allergy services
seem widely inadequate.”” Finland was no exception, with coop-
eration being problematic both between primary and secondary
care and between different specialities. However, Finland’s small
population with a relatively high level of education and well-
organized public health care established a population manage-
ment model and took steps from treatment to prevention.

Organizing the program

After a consensus meeting involving clinicians with different
specialities, epidemiologists, nutritionists, immunologists, pa-
tients, citizens, and health officials, a group of experts prepared
the 10-year program, which was launched in April 2008 (see Fig
E1 in this article’s Online Repository at www.jacionline.org).”'***
The coalition continued as a program steering group. The organi-
zation was kept simple and without hierarchies. Strategies were
chosen, and goals were set.

The key messages targeted all citizens (Table I). For health pro-
fessionals, 6 goals (5 of which were quantitative) and indicators
were tailored (Table II). Each goal had its specific tasks, tools,
and evaluation methods. The tasks were the activities or the tar-
gets in pursuing the goal (what to do), and the tools were those
used to perform the tasks (how to do it). The outcomes were eval-
uated and verified. The program linked allergy not only with clin-
ical disease but also with allergy health. Mild symptoms,
especially in childhood, were regarded as a normal immune
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TABLE Il. Main goals and key results of the Finnish Allergy Program 2008-2018
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Finnish Allergy Program goals

Program outcomes

Potential impact on planetary health

1. Prevent allergy
Indicator: asthma, rhinitis, and atopic
eczema prevalence reduced by 20%

2. Improve tolerance/resilience
Indicator: prevalence of food allergy
diets reduced by 50%
- Strengthen immunity by increasing
contact with natural environments and
by following healthy diets (eg, the
traditional Mediterranean or Baltic diet)
- Use antibiotics only out of necessity
3. Improve allergy diagnostics
Indicator: allergy testing practiced in
certified testing centers

4. Reduce work-related allergies

Indicator: incidence of occupational
allergies reduced by 50%

5. Focus on severe forms of disease and
treat them early

Indicator: asthma-related emergency
department visits reduced by 40%

6. Reduce allergy and asthma costs
Indicator: Allergy costs reduced by 20%

Prevalence of allergic rhinitis and
asthma leveled off and symptoms
decreased

Prevalence of food allergy diets in
day care decreased by 43%-65%

In Finland, new recommendations
regarding healthy diets for families
and children were launched in 2019

Contact with nature has been improved
(eg, in day care by adopting the
concept of Nature Step)

All major allergy diagnostic centers
have been educated, certified, and
audited

Incidence of occupational allergies
was reduced by 45%

During the program, asthma-related
emergency department visits
decreased by 6% (by 53% in children),
and 35% in the 2000s. Hospital days
decreased by 50%, and by 73% in
the 2000s.

Health care and disability costs decreased
by 30% (€200 million) in 2018
compared with in 2007

Changes in environment and lifestyle are primary
causes of allergic diseases, asthma, and other
NCDs. They are largely prevented by nature
relatedness, active mobility, and sustainable
diet, which have large planetary impacts

The biodiversity hypothesis of health should be
applied in everyday life

- Turn cities green

- Conserve and regenerate nature

- Use healthy food and sustainable food production

for human and planetary health

- Protect populations from epidemics of infection

(antibiotic resistance)

Quality control improves patient care, saves
societal resources, and reduces the planetary
impact on health care

Better control of working conditions saves lives,
affects quality of life, and increases productivity.
It also has a major impact on planetary health

Fewer hospitalizations and medications save societal
resources and reduce carbon footprint of health
care, with planetary impact

Enormous potential for global savings resulting
from prevention and better care of individuals
with NCDs

NCD, Noncommunicable disease.

The program’s measures are reflected in Planetary Health to illustrate the potential of systematic changes in health care.

development and not as a reason for special guidance or
intervention.'®

In 2008, the relevance and acceptance of the key messages
were tested among 744 health professionals via e-mail (response
rate 71%). General practitioners scored “strengthen tolerance” at
9.1 on a scale of 4 to 10.* Allergy practice left much room for
improvement (eg, the availability of allergen immunotherapy
was poor [score 5.4]).

COMMUNICATING THE CHANGE OF VISION

The program was implemented through educational and
information campaigns that had 2 targets: (1) health professionals
and (2) patients, families, and the lay public. In Finland, as in all
Nordic countries, the health sector is mainly publicly funded”*
(see The Finnish Health Care System section in this article’s On-
line Repository at www.jacionline.org). The private sector is
smaller than the public sector and complements the latter, espe-
cially in larger cities.

The Finnish Lung Health Association, a nongovernmental
organization (NGO) for professionals, was responsible for the
education of health care providers (see Table E1 in this article’s
Online Repository at www.jacionline.org). To improve allergen
tolerance, simple guidance was provided (see Table E2 in this ar-
ticle’s Online Repository at www.jacionline.org). In 11 years,

approximately 24,000 participants from across the country gath-
ered in 376 educational sessions.

Two patient NGOs, the Allergy, Skin and Asthma Federation
and the Organization of Respiratory Health, with about 60,000
members carried out the information campaign, which targeted
patients, risk groups, and the lay public from 2011 to 2015 (see
Table E1).

MEASURING HEALTH OUTCOMES

For outcome evaluation, the Finnish health care registers
provided invaluable data sources, especially the hospital admis-
sion register of the Institute for Health and Welfare and the drug
reimbursement register of the Social Insurance Institute. For
work-related diseases, verified cases are registered by the Finnish
Institute of Occupational Health. For outcome evaluation, the
baseline period was 2000 to 2010, depending on the survey,
source, and method.

The Finnish Anaphylaxis Register was established in 2000 at
the Helsinki University Central Hospital.”” Physicians (mostly al-
lergists) from across the whole country voluntarily report cases of
severe allergic reactions and causative agents, if identified. A 1-
page questionnaire for medical professionals is available on the
Internet.
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A Allergy diet (prevalence, %)
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B Occupational allergy (change, %)
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FIG 1. A-D, Main outcomes of the Finnish Allergy Program 2008-2018. A, Reduction of prevalence of allergy
diets in day care in 3 cities.?® B, Reduction of cases of occupational respiratory and skin allergies. C, Increase
in the number of patients entitled to reimbursement for regular asthma medication and decrease in the
number of hospital days in specialist care. D, Direct health care and disability costs in 2007-2018.

Allergy and asthma costs were analyzed from all data sources
in collaboration with government officials.”® The cost analysis
included outpatient visits, private physician appointments, occu-
pational health services, hospital days, rehabilitation, and drugs.
Disability preventing individuals from working was followed
through national registers. Short-term sickness-related absences
and reduced working capacity were estimated by a questionnaire
survey.

CHANGE FOR THE BETTER

The main 10-year outcomes are summarized in Table II.

Prevalence

During the program, the prevalence of allergy and asthma in
Finnish conscripts leveled off.”’ In the country’s capital Helsinki,
the incidence of physician-diagnosed asthma leveled off, and be-
tween 2006 and 2016, the incidence of allergic rhinitis decreased
slightly.”®

Tolerance

We attempted to reduce unnecessary food allergy diets in
children. In 3 cities (Helsinki, Espoo, and Vantaa [total population
around 1.2 million]), the prevalence of allergy diets in day care
decreased by 43% in 2 years>’ (Fig 1, A). In the rural municipality
of Lieto (18,000 inhabitants) in southwestern Finland, the rate of
reduction was 65%," and, in some regions, it even reached 80%.
No anaphylactic reactions were observed in these settings.

Allergy diagnostics

To improve the quality of testing, a strategy was devised to
standardize skin prick testing. A total of 31 allergy centers that
together performed around 90% of all testing in Finland were
educated, audited, and certified.

Work-related allergies

Between 2007 and 2016, the number of verified cases of
occupational allergic diseases (asthma, rhinitis, allergic alveolitis,
allergic and irritant contact dermatitis, protein contact dermatitis,
and contact urticaria) fell by 45%. The reduction was not
explained by changes in the workforce (Fig 1, B).

Severe asthma and allergy

The preceding Finnish Asthma Program'” was effective, and it
was expected that the Finnish Allergy Program might not lead to
further improvements. In the 2000s, the number of asthma-related
emergency department visits decreased by 35% (by 77% in chil-
dren younger than 5 years), but it decreased by no more than 6%
during the new program. However, the number of asthma-related
hospital days decreased by 73% in the 2000s and by 50% during
the new program (Fig 1, C). In 2000s, the number of patients with
asthma who were entitled to reimbursement for regular medica-
tion has increased by 40%, indicating improving treatment
coverage.

Today, asthma causes less severe symptoms than in earlier
years. In 2016, 41% of patients with physician-diagnosed asthma
had been symptom-free during the previous year (31% in 2006
versus 24% in 1996).28 In 2016, 2.5% of individuals with asthma
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Disability pensions
€150 million

Direct health care costs
€332 million
Allergic rhinitis
15 %

‘Other

allergies
8%

Allergic skin
conditions
15%

Asthma

53%

Sick leave costs
€280-340 million

Allergy
47 %
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Reduced working capacity
(productivity loss)
€760-970 million

FIG 2. Distribution of asthma and allergy costs in Finland in 2018. Direct health care costs and indirect costs
caused by disability and productivity loss. The total costs of asthma and allergic diseases ranged from €1.5

billion to €1.8 billion.

regarded their symptoms as severe, as compared with 4% in 2010
and 10% in 2001.>" In the 2000s, annual asthma deaths decreased
from 117 to 74, and in the population younger than 60 years, an
average of 7 asthma deaths per year were recorded.

In Finnish children younger than 20 years, the rate of hospital
admission due to asthma was 51% less in 2014 than in 2005,
whereas the rate remained stable in Sweden.””

During the period from 1999 to 2011, the rates of hospital
admission due to allergic reactions among children younger than
20 years in Finland were compared with those in Sweden.™ The
rates doubled in Finland but almost tripled in Sweden. In 17 years
(1996-2013), anaphlyaxis caused 56 deaths in Finnish adults and
no deaths in children.™

Costs

From 2000 to 2011, the direct health care costs caused by
allergic diseases and asthma, together with costs of disability
rendering individuals unable to work, decreased by 9%.°
A comparison of the years 2007 and 2018 and use of comparative
data revealed that these costs fell by 30% (approximately €200
million) (Fig 1, D). In 2018, the total cost of allergic diseases
and asthma in Finland ranged from €1.5 to €1.8 billion (Fig 2).

A simple example of combating medicalization was the policy
regarding milk allergy in preschool children, who used to be
entitled to reimbursement for hypoallergenic milk products if a
doctor had documented the need. The criteria were revisited in
2006. After that, use of special formulas was reimbursed only if
the diagnosis was based on milk challenge performed at a
pediatric outpatient clinic. Following revision of the instructions,
the number of children needing the hypoallergenic products
decreased by 70% and the cost decreased by €4.5 million (ac-
cording to a comparison of the years 2007 and 2018).

CONCLUSIONS
All citizens were included in the program for changing the
strategy from avoidance to tolerance, endorsing health instead of

e . .. . . 23.35
allergy, and prioritizing severe clinical manifestations.”

A large-scale educational effort—both for health professionals
and for the lay public—was carried out. Finland has a functional
public health care sector; however, the private sector, especially
for children and working-age people, covers almost half of all
outpatient visits. Thus, our results are applicable to most countries
with developed health care.

During the program, the prevalence of allergy and asthma
leveled off, but the possible impact of primary prevention remains
to be verified. Asthma and eczema but not allergic rhinitis have
also leveled off in Sweden, even without any specific program.”®
The prevalence of allergy diets decreased by half, mainly because
the new guidelines changed practices and mild symptoms did not
entitle individuals to special diets. The incidence of occupational
allergic diseases decreased by almost half, and this was not caused
by changes in the workforce. Asthma appeared to cause fewer and
milder symptoms as well as fewer hospital days, but the number
of emergency visits decreased less than expected. A steady in-
crease in the number of patients entitled to reimbursement for reg-
ular medication indicated better coverage of individuals with
asthma with effective treatment. Allergic reactions caused more
emergency visits and hospital admissions. This was predicted,
as anaphylaxis was one of the main educational themes. The num-
ber of deaths due to anaphlyaxis remained low and did not
increase.

The total annual costs of allergic diseases and asthma decrased
by almost a third, mostly because ability to work was affected less
by the conditions (ie, disability costs were lower). This
development has been exceptional in Finland.>” For example,
the number of patients with diabetes increased by 70% and costs
increased by 50% in 2002-2011. The same applied to mental
disorders, which since 2016, have been the reason for about
half of all the disability pensions. The Finnish experience has
also been different from the global trend regarding asthma and
allergy, the burden of which has remained high or has even
been increasing, both in developed and developing countries.”®*"
This indicates that prevention is ineffective and new approaches
are required.
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Barriers to progress

Introducing new knowledge
(lack of tolerance,
biodiversity hypothesis

Turning knowledge and goals
into practice is conditioned by
individuals and organizations

Need to be constructive
and take an adaptive and /
collaborative approach
to implementation
Activating interest
groups and stakeholders
to participate

\

Organizing resources
to common goals

Excuses and true reasons
not to act: lack of money,
personnel, facilities, time

N\

. Renewing motivation,
New action [ changing attitudes ]

Real-life practice already deals
with complexity of issues and
variety of values

/

Employing unused

know-how

Real-life take-up of new knowledge
is constrained by rigidity and
path dependence

FIG 3. The barriers to implementation. The 2 key words are motivate and organize.

The Finnish real-world, long-term intervention has indicated
that attitudes can be changed, treatment and prevention improved,
and costs reduced. Program-specific changes are difficult to
estimate on account of the open design without controls. All
Finnish citizens were included. Comparison with other countries
is also difficult, as similar systematic prevention campaigns or
programs have not been implemented elsewhere. Nevertheless,
the rates of severe allergic reactions and asthma-related hospital
admissions among children have indicated more favorable trends
in Finland than in Sweden.’>* Globally, emphasis has been
placed more on improving allergy and asthma awareness and
management guidelines in Europe, the United States, Australia,
New Zealand, and South Korea.”*'*** The Finnish program has
certainly increased awareness, but it has also turned ideas of pre-
vention into action. In 2012, Chang suggested that allergy pro-
grams from each country be compared and an international
network be organized.**

Adopting new knowledge in real-world conditions is con-
strained by rigidity and path dependence (Fig 3). To convince
others, educators must be dedicated experts. The task becomes
easier when the critical mass for change accumulates. Regional
opinion leaders are in a key position to disseminate new practices.
In Finland, networking of allergy experts with primary care doc-
tors and nurses, as well as with pharmacists, has been the key to
effective implementation.

On the basis of the Finnish experience, allergy programs or
campaigns have been considered in other European countries (eg,
Germany, Norway, Poland, Portugal, and Sweden). However, the
fragmented allergy care has delayed consensus and effective
implementation even though the World Health Organization
alliance Global Alliance against Chronic Respiratory Diseases
and the European Federation of Allergy and Airways Diseases
Patients’ Associations have endorsed the program from the
beginning. To appear truly useful, long-term public health

programs need to be supported by all essential stakeholders, as
they have major societal impact. Also, in the era of social media,
health care professionals cannot ignore patient and public views.

We conclude that revisiting the allergy paradigm has pro-
foundly changed allergy management in Finland, mitigated the
individual and societal burden of these common disorders, and
opened new perspectives to preventive medicine. Importantly, the
health care system has changed and improved its practicies
without extra resources, as part of its everyday work. The
educational campaigns have been funded separately (see the
section on funding).

FUTURE IMPLICATIONS: FROM SOCIETAL IMPACT
TO PLANETARY HEALTH

The Finnish Allergy Program is relevant in promoting sustain-
able development goals. It highlights the potential of systematic
campaigns to combine human health and health of the environ-
ment. Emphasis on tolerance or resilience can evolve to preven-
tive strategies, which are essential for halting the growing burden
not only of allergies but also of noncommunicable inflammatory
diseases in general.

The need to protect the natural environment—and to apply
biodiversity hypothesis of health in everyday life—becomes
evident.* Interestingly, a recent intervention by a Finnish group
showed that increasing urban environmental biodiversity enriches
the commensal microbiome and promotes balanced immunoreg-
ulation in children.*®

The traditional discussion of risk factors widens to consider
protective factors associated with healthy lifestyle and nature
relatedness.””** Human health is dependent on the state of natural
systems—defined as planetary health””—which has been actively
endorsed by the Finnish Allergy Program® (Table II).
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Nature Step was an overarching theme in the 2018 meeting of
the Global Alliance against Chronic Respiratory Diseases in
Helsinki.”' Consequently, to enhance health and environmental
awareness in day care, Nature Step to Wellbeing was imple-
mented in Finland by 3 governmental organizations.”” The use
of vegetables and fruits was increased (the Institute for Health
and Welfare), food waste was minimized (the Natural Resources
Institute), and outdoor activities were endorsed (Environment
Institute). New guidelines for early childhood education that
emphasize nature contacts have been introduced throughout the
country.

Health care systems have a large carbon footprint and many
environmental impacts. Improving the care of individuals with
severe disease reduces not only human suffering but also the need
for societal resources. Citizen empowerment and person-centered
care are enhanced by the digital transformation of health and
care,”” as was also recognized during the COVID-19 pandemic,
with major impacts on the environment.

The program message to improve air quality includes strategies
to reduce traffic- and industry-derived air pollution through active
and public mobility, as well as nature-based solutions in cities.
These strategies have large co-benefits for human health and for
the environment. As people live mostly indoors, quality of the
indoor climate is an essential health determinant. The Indoor Air
and Health Program 2018-2028 has commenced in Finland on the
footsteps of the allergy campalign.5 4 Progress in and attainment of
the predefined quantitative goals will be monitored throughout.

The Finnish Allergy Program has called for a stop smoking
policy. Indeed, Finland has declared an endgame™ for smoking.
When the objective of the Tobacco Act is met, less than 5% of
the adult population should be consuming tobacco or nicotine
products on a daily basis in 2030.°°

The health benefits in prevention and treatment of allergic
diseases and asthma have had a demonstrated societal impact and
may serve as a model of planetary health for a successful change
management of chronic diseases.

We thank the following national collaborators: (1) the Ministry of Social
Affairs and Health, (2) the National Institute for Health and Welfare, (3) the
Social Insurance Institution, (4) the Finnish Institute of Occupational Health,
(5) the Association of Finnish Pharmacies, (6) medical specialist associations,
(7) the Finnish Lung Health Association (an NGO for professionals), and (8)
the patient organizations (the Allergy, Skin and Asthma Federation and the
Organization for Respiratory Health). The NGOs were responsible for
implementation of the program. To continue the multidisciplinary education
after 2018, regional expert groups began to coordinate local activities. The
Finnish initiative was supported by the World Health Organization Global
Alliance for Chronic Respiratory Diseases, a voluntary alliance of national
and international organizations for improving global lung health.”” The pro-
gram also benefited from collaboration with the European Allergy Network
(GAZLEN), the Global Initiative for Asthma (GINA), and the Allergic Rhinitis
and Its Impact on Asthma (ARIA) initiative.*” Importantly, the European
Federation of Allergy and Airways Diseases Patients’ Associations promoted
the program right from the beginning. The international dimensions may help
to create local or national models for other societies. Preventing allergies and
asthma will be particularly important outside Europe, in countries with a
developing national economy.**!

REFERENCES
1. Erhola M, Vasankari T, Jormanainen V, Toppila-Salmi S, Herrala J, Haahtela T. 25
years of respiratory health in Finland. Lancet Respir Med 2019;7:e16.

10.

13.

14.

15.

16.

19.
20.

21.

22.

23.

24.

25.

26.

217.

28.

HAAHTELA ET AL 325

. Selroos O, Kupczyk M, Kuna P, Lacwik P, Bousquet J, Brennan D, et al. National

and regional asthma programmes in Europe. Eur Respir Rev 2015;137:474-83.

. von Hertzen LC, Savolainen J, Hannuksela M, Klaukka T, Lauerma A, Mikela MJ,

et al. Scientific rationale for the Finnish Allergy Programme 2008-2018: emphasis
on prevention and endorsing tolerance. Allergy 2009;64:678-701.

. Ege MJ, Mayer M, Normand AC, Genuneit J, Cookson WO, Braun-Fahrlinder C,

et al. GABRIELA Transregio 22 Study Group. Exposure to environmental micro-
organisms and childhood asthma. N Engl J Med 2011;364:701-9.

. Hanski I, von Hertzen L, Fyhrquist N, Koskinen K, Torppa K, Laatikainen T, et al.

Environmental biodiversity, human microbiota, and allergy are interrelated. Proc
Natl Acad Sci U S A 2012;109:8334-9.

. Lynch SV, Wood RA, Boushey H, Bacharier LB, Bloomberg GR, Kattan M, et al.

Effects of early-life exposure to allergens and bacteria on recurrent wheeze and
atopy in urban children. J Allergy Clin Immunol 2014;134:593-601.

. Haahtela T, Laatikainen T, Alenius H, Auvinen P, Fyhrquist N, Hanski I, et al.

Hunt for the origin of allergy - comparing the Finnish and Russian Karelia. Clin
Exp Allergy 2015;45:891-901.

. Heinzerling L, Frew AJ, Bindslev-Jensen C, Bonini S, Bousquet J, Bresciani M,

et al. Standard skin prick testing and sensitization to inhalant allergens across
Europe-a survey from the GALEN network. Allergy 2005;60:1287-300.

. Haahtela T, Lindholm H, Bjorksten F, Koskensuo K, Laitinen LA. Prevalence of

asthma in Finnish young men. BMJ 1990;301:266-8.
Bach JF. The effect of infections on susceptibility to autoimmune and allergic dis-
eases. N Engl J Med 2002;347:911-20.

. Ruokolainen L, Paalanen L, Karkman A, Laatikainen T, von Hertzen L, Vlasoff T,

et al. Significant disparities in allergy prevalence and microbiota between the
young people in Finnish and Russian Karelia. Clin Exp Allergy 2017;47:665-74.

. Ministry of Social Affairs and Health, Helsinki, Finland, A statement of an allergy

commission. 1983;28;1-105 [in Finnish and Swedish].

The Finnish Medical Association Duodecim and the Academy of Finland 1998.
Allergic population — allergy as a publich health problem. Consensus Meeting in
Hanasaari 11.11.1998, pp 1-189 [in Finnish].

Haahtela T, Jarvinen M, Kava T, Kiviranta K, Koskinen S, Lehtonen K, et al. Com-
parison of a beta 2-agonist, terbutaline, with an inhaled corticosteroid, budesonide,
in newly detected asthma. N Engl J Med 1991;325:388-92.

Haahtela T, Tuomisto LE, Pietinalho A, Klaukka T, Erhola M, Kaila M, et al. A 10
year asthma programme in Finland: major change for the better. Thorax 2006;61:
663-70.

Haahtela T, Herse F, Karjalainen J, Klaukka T, Linna M, Leskeld RL, et al. The
Finnish experience to save asthma costs by improving care in 1987-2013.
J Allergy Clin Immunol 2017;139:408-14.

. Haahtela T, Anto JM, Bousquet J. Fast and slow health crises of Homo urbanicus:

loss of resilience in communicable diseases, like COVID-19, and non-

communicable diseases. Porto Biomed J 2020;5:e073.

. Pelkonen AS, Kuitunen M, Dunder T, Reijonen T, Valovirta E, Makeld MJ, et al.

Allergy in children: practical recommendations of the Finnish Allergy Programme
2008-2018 for prevention, diagnosis, and treatment. Pediatr Allergy Immunol
2012;23:103-16.

Kotter J. Leading change. Boston, Mass: Harvard Business School Press; 1996.
Diwakar L, Cummins C, Lilford L, Roberts T. Systematic review of pathways for
the delivery of allergy services. BMJ Open 2017;7:¢012647.

Haahtela T, von Hertzen L, Makeld M, Hannuksela M. Allergy Programme Work-
ing Group. Finnish Allergy Programme 2008-2018 - time to act and change the
course. Allergy 2008;63:634-45.

Bousquet J, Bieber T, Fokkens W, Kowalski M, Humbert M, Niggemann B, et al.
In Allergy, ‘new day has begun’. Allergy 2008;63:631-3.

Haahtela T, Valovirta E, Bousquet J, Mikela M. the Allergy Programme Steering
Group. The Finnish Allergy Programme 2008-2018 works. Eur Repir J 2017:49:
1-6.

Saltman RB, Teperi J. Health statistics for the Nordic countries. Nordic Medico-
Statistical Committee (NOMESCO), Copenhagen, Denmark 2016;104:1-242.
Mikinen-Kiljunen S, Haahtela T. Eight years of severe allergic reactions in
Finland. A register-based report. World Allergy Organ J 2008;1:184-9.

Jantunen J, Kauppi P, Linna M, Martikainen J, Mékeld M, Pelkonen A, et al. Ast-
man ja allergian kustannukset ovat suuret mutta laskussa [Asthma and allergy costs
in Finland are high but decreasing]. Finnish Medical Journal 2014;69:641-6
[in Finnish; abstract in English].

Reijula J, Latvala J, Mikela M, Siitonen S, Saario M, Haahtela T. Long-term trends
of asthma, allergic rhinitis and atopic eczema in Finnish young men: a retrospec-
tive analysis, 1926-2017. Eur Respir J 2020;56:1902144.

Hisinger-Molkinen H, Pallasaho P, Haahtela T, Lindqvist A, Sovijarvi A, Piirild P.
The increase of asthma prevalence has levelled off and symptoms decerased in
adults during 20 years from 1966 to 2016 in Helsinki, Finland. Respir Med
2019;155:121-6.


http://refhub.elsevier.com/S0091-6749(21)00559-5/sref1
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref1
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref2
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref2
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref2
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref3
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref3
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref3
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref3
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref3
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref4
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref4
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref4
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref4
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref5
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref5
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref5
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref6
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref6
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref6
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref7
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref7
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref7
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref8
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref8
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref8
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref9
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref9
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref9
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref10
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref10
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref11
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref11
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref11
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref14
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref14
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref14
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref14
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref15
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref15
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref15
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref16
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref16
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref16
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref16
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref17
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref17
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref17
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref18
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref18
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref18
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref18
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref18
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref18
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref19
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref20
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref20
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref21
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref21
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref21
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref21
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref21
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref22
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref22
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref23
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref23
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref23
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref23
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref23
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref25
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref25
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref25
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref26
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref26
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref26
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref26
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref26
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref26
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref27
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref27
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref27
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref27
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref27
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref28
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref28
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref28
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref28
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref28
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref28
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref28
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref28

326 HAAHTELA ET AL

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Erkkola M, Saloheimo T, Hauta-Alus H, Kukkonen AK, Virta S, Kronberg-Kippila
C, et al. LILLA study group. Burden of allergy diets in Finnish day care reduced by
change in practices. Allergy 2016;71:1453-60.

Savolainen J, Mascialino B, Pensamo E, ;\berg KM, Silvan M, Borres MP, et al.
Structured intervention plan including component-resolved diagnostics helps
reducing the burden of food allergy among school-aged children. Pediatr Allergy
Immunol 2019:;30:99-106.

Jantunen J, Haahtela T, Salimiki J, Pelkonen A, Mikela M, Kauppi P. Astma ja
allergia lievenevit Suomessa — apteekkien allergiabarometri 2010-2016 (Asthma
and allergy are becoming less severe in Finland — pharmacy barometer surveys
2010 and 2016). Suom Ladkaril 2018;73:367-71 [in Finnish; abstract in English].
Kivisto JE, Protudjet JLP, Karjalainen J, Bergstrom A, Korppi M. Trends in paedi-
atric asthma hospitalisations - differences between neighbouring countries. Thorax
2018;73:185-7.

Kivisto JE, Protudjer JL, Karjalainen J, Wickman M, Bergstrom A, Mattila VM.
Hospitalizations due to allergic reactions in Finnish and Swedish children during
1999-2011. Allergy 2016;71:677-83.

Kivisto JE, Dunder T, Protudjer JLP, Karjalainen J, Huhtala H, Makeld MJ. Adult
but no pediatric anaphylaxis-related deaths in the Finnish population from 1996 to
2013. J Allergy Clin Immunol 2016;138:630-1.

Haahtela T, Valovirta E, Saarinen K, Jantunen J, Kauppi P, Pelkonen A, et al. Kan-
sallinen allergiaohjelma muutti asenteita ja vihensi sairastavuutta [Finnish nation-
wide allergy programme 2008-2018 changed attitudes and reduced morbidity].
Finnish Medical Journal 2020;75:1760-9 [in Finnish; abstract in English].
Hicke-Roberts A, Aberg N, Wennergren G, Hesselmar B. Allergic rhinoconjuncti-
vitis continued to increase in Swedish children up to 2007, but asthma and eczema
levelled off from 1991. Acta Paediatr 2017;106:75-80.

Martikainen V, Jarvelin J. Somaattinen erikoissairaanhoito 2018. Tilastoraportti 51/
2019. THL [Official statistics of the Finnish secondary and tertiary care. The Na-
tional Institute for Health and Welfare] [in Finnish]. Available at: https://www.
julkari.fi/handle/10024/139004. Accessed September 29, 2020.

Global Initiative for Asthma (GINA): Global strategy for asthma management and
prevention. Online Appendix. Updated 2020. Available at: www.ginasthma.org.
Accessed December 9, 2020.

Mattiuzzi C, Lippi G. Worldwide asthma epidemiology: insights from the Global
Health Data Exchange database. Int Forum Allergy Rhinol 2020;1:75-80.
Dierick BJH, van der Molen T, Flokstra-de Blok BMJ, Muraro A, Postma MJ, Kocks
JWH, et al. Burden and socioeconomics of asthma, allergic rhinitis, atopic dermatitis
and food allergy. Expert Rev Pharmacoecon Outcomes Res 2020;20:437-53.
Asher I, Haahtela T, Selroos O, Ellwood P, Ellwood E. Global Asthma Network
Study Group. Global Asthma Network survey suggests more national asthma strate-
gies could reduce burden of asthma. Allergol Immunopathol (Madr) 2017;45:105-14.

42.

43.

45.
46.

47.

48.

49.

50.

51

52.

53.

54.

55.
56.
57.

J ALLERGY CLIN IMMUNOL
AUGUST 2021

Brozek JL, Bousquet J, Agache I, Agarwal A, Bachert C, Bosnic-Anticevich S,
et al. Allergic Rhinitis and Its Impact on Asthma (ARIA) guidelines-2016 revision.
J Allergy Clin Immunol 2017;140:950-8.

Kim YY. Past, present, and future of allergy in Korea. Allergy Asthma Immunol
Res 2010;2:155-64.

. Chang Y-S. Implementation of guidelines, allergy programs, and the October issue.

Asia Pac Allergy 2021;2:231-2.

Haahtela T. A biodiversity hypothesis. Allergy 2019;74:1445-56.

Roslund MI, Puhakka M, Gronroos M, Nurminen N, Oikarinen S, Gazali AM, et al.
Biodiversity regulation health-
associated commensal microbiota among daycare children. Sci Adv 2020;6:
eaba2578.

Stein MM, Hrusch CL, Gozdz J, Igartua C, Pivniouk V, Murray SE, et al. Innate
immunity and asthma risk in Amish and Hutterite farm children. N Engl J Med
2016;375:411-21.

von Mutius E, Smits HH. Primary prevention of asthma: from risk and protective
factors to targeted strategies for prevention. Lancet 2020;396:854-66.

Whitmee S, Haines A, Beyrer C, Bolz F, Capon AG, Ferreira de Sousa Dias B,
et al. Safeguarding human health in the Anthropocene epoch: report of the Rock-
efeller Foundation-Lancet Commission on Planetary Health. Lancet 2015;386:
1973-2028.

Halonen J, Erhola M, Furman E, Haahtela T, Jousilahti P, Barouki R, et al. The
Helsinki Declaration 2020: Europe that protects. Lancet Planet Health 2020:4:
e503-5.

Haahtela T, von Hertzen L, Anto JM, Bai C, Baigenzhin A, Bateman ED, et al.
Helsinki by nature: the nature step to respiratory health. Clin Transl Allergy
2019;9:57.

Virtanen S, Paloniemi R (eds.). Nature step for wellbeing. Institute for Health and
Welfare, Natural Resources Institute and the Environment Institute. A report 2020:
1-36. [in Finnish].

Bousquet J, Hellings PW, Agache I, Amat F, Annesi-Maesano I, Ansotegui IJ, et al.
Allergic Rhinitis and its Impact on Asthma (ARIA) phase 4 (2018): change man-
agement in allergic rhinitis and asthma multimorbidity using mobile technology.
J Allergy Clin Immunol 2019;143:864-79.

Lampi J, Hyvérinen A, Erhola M, Haahtela T, Haukipuro K, Haverinen-Shaugh-
nessy U, et al. Healthy people in healthy premises: the Finnish Indoor Air and
Health Programme 2018-2028. Clin Transl Allergy 2020;10:4.

Warner KE. An endgame for tobacco. Tob Control 2013;22:i3-5.

The Finnish Tobacco Act 549/2016.

Bousquet J, Khaltaev N (eds). Global surveillance, prevention and control of
chronic respiratory diseases: a comprehensive approach. Geneva, Switzerland:
WHO:; 2007.

intervention  enhances immune and


http://refhub.elsevier.com/S0091-6749(21)00559-5/sref29
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref29
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref29
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref30
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref30
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref30
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref30
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref30
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref31
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref32
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref32
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref32
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref32
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref32
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref33
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref33
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref33
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref33
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref33
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref34
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref34
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref34
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref34
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref34
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref34
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref35
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref35
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref35
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref35
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref35
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref36
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref36
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref36
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref36
https://www.julkari.fi/handle/10024/139004
https://www.julkari.fi/handle/10024/139004
http://www.ginasthma.org
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref39
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref39
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref40
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref40
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref40
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref41
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref41
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref41
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref42
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref42
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref42
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref42
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref43
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref43
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref44
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref44
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref45
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref46
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref46
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref46
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref46
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref46
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref47
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref47
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref47
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref48
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref48
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref49
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref49
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref49
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref49
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref50
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref50
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref50
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref51
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref51
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref51
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref53
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref53
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref53
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref53
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref54
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref54
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref54
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref54
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref55
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref57
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref57
http://refhub.elsevier.com/S0091-6749(21)00559-5/sref57

J ALLERGY CLIN IMMUNOL
VOLUME 148, NUMBER 2

THE FINNISH ALLERGY PROGRAM 2008-2018
The Finnish health care system

In Finland, as in all Nordic countries, the health sector is mainly
publicly funded.”" The highest authority is the Ministry of Social
Affairs and Health, but the municipalities (local governments) are
responsible for providing health care. In addition to general prac-
titioner services, preventive services have been established for
pregnant women, mothers, and infants, as have school health
care and dental care for children and young people. Primary
health care is provided by about 250 health centers, including at
least 3 times as many maternity and child health clinics and
approximately 1000 units offering occupational health services
(one-third of which are private).

Finland has a well-developed hospital sector (secondary care)
with advanced specialist treatment. The municipalities also own
and operate almost all of the hospitals through cooperation in 21
hospital districts. Finland has 5 university hospitals (tertiary care)
and medical faculties.

The public primary care services are either free for the patient
or provided for a small fee. For all public hospital services, the
patient pays a small fee.

The private sector is smaller than the public sector and
complements the latter, especially in larger cities. Patients pay
the cost to the private provider, after which they apply for
reimbursement from the Finnish Social Insurance Institution
under the Health Insurance Act. Nowadays, the reimbursement
covers only about 20% of the cost. Private health insurance is
relatively popular among families with small children. During
recent years, the private sector has enlarged its activities and
become more powerful in Finland.

Salary or cash allowances are payable to employees during
illness. Self-employed people can insure themselves against
illness.

Education of health professionals

The Finnish Lung Health Association, an NGO for health
professionals, was responsible for education (Table EI).
A pediatrician and a nurse organized the work. The topics of
the educational meetings were tailored jointly with local experts,
care providers, and stakeholders. Local implementation was the
key to improvement and needed time to change ideas and take
up challenges, doubts, and unmet needs. The educational material
and presentations in meetings were available on the Finnish Lung
Health Association website (www.filha.fi). Treatment practices
and guided self-management were in focus. Simple guidance to
improve allergen tolerance was provided (Table E2).

During the Finnish National Asthma Program 1994-2004, a
contact person network of 200 physicians and 580 nurses was
created in the municipal health centers.'” Similarly in pharma-
cies, 695 pharmacists were educated as asthma contact persons
(94% coverage of the pharmacies). These networks were
strengthened for the Allergy Program by some 200 nurses for ma-
ternity and child health clinics, as well as for schools.

At the end of the program in 2018, 76% of 565 health
professionals (20% physicians) answered a questionnaire.
They reported that their allergy practice had improved. Only
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4.5% did not find any change. Importantly, the workload of
doctors and nurses had not increased. Half of the professionals
(52.5%) also estimated that patients and families were man-
aging allergies better than before; 15% did not agree. Seventy
percent concurred that the program had reached its goals;
0.4% did not.

Informing patients, families, and the lay public

Two NGOs, the Allergy, Skin and Asthma Federation and the
Organization of Respiratory Health, with approximately 60,000
members, carried out an information campaign that targeted
patients, risk groups, and the general public (Table E1). The idea
was to change the public attitude regarding how to prevent and
mitigate allergies by emphasizing both immunologic and psy-
chologic tolerance. Safe contact with diverse natural environ-
ments was the key message. The NGOs arranged regional
education for key persons and peer workers, which had a major
impact on patient counseling and distribution of educational
materials.

The search for advice for the majority of people is based on the
media (websites, social media, magazines), as well as on peer
support by friends, Internet groups, and patient organizations.
Misinformation, poorly justified avoidance, and fear of all
exposure are common elements of these discussions and are
especially prominent in social media. Two NGO workers were
responsible for the planning and implementation of 12 media
campaigns for radio and the Internet in the first phase (2011-
2013). Several banner campaigns were carried out, including by
the biggest social media service and the largest online health and
welfare service in Finland. These also included a question and
answer section for people with allergy. Several clips and expert
interviews were produced for the YouTube channel. The largest
single campaign was executed through the national radio channel.

In the second phase (2014-2015), actions were more targeted
(eg, for Finnish day care units, maternity and child health clinics,
and the personnel and peer workers of patient organizations). In
2015, a website (Healthy at Work) supporting young people with
allergy when selecting education and an occupation was launched
in cooperation with the Finnish Institute of Occupational Health.

Ina 2015 survey of 1031 citizens with allergy, more than half of
those surveyed controlled their food and one-fourth took other
allergies into account throughout the year. Allergy played arole in
participation in outdoor activities, having or not having a pet,
eating outside the home, and shopping for everyday consumer
goods.

In the 2018 survey, the members of the NGOs were questionned
on the program’s priorities; 95% of the 1071 respondents
recognized allergy health and severe allergies. Nevertheless,
careful allergen avoidance at home was still important for 20% of
the respondents. Attitudes and actions have changed slowly, as the
answers between the 2011 and 2018 surveys differed only
marginally.
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TABLE E1. Allergy program implementation for health professionals, patients, and the lay public

Health professionals

® The Finnish Lung Health Association organized education for
health professionals, day care, and schools

® In 376 educational sessions, there were 24,000 participants

® Themes selected with local care providers included the following:
allergy health, anaphylaxis, biodiversity (nature relatedness), di
agnostics, food allergy, immunotherapy, guided self-management,
severe asthma, skin conditions, and tolerance

® Services were provided free of charge and arranged at the work
place during working hours

® Simple self-management guides for 10 allergic conditions were
developed

® The Association of the Finnish Pharmacies ran campaigns for
allergic rhinitis and atopic eczema 2009-2016

Patients and the lay public

® Two nongovernmental patient organizations carried out an information
campaign in 2011-2015

® Themes included allergy health, tolerance, nature relatedness, and disease
control

® Information was spread by specific campaigns, bulletins, posters, leaflets,
articles, interviews, and lectures

® In 2011-2013, a new website (www.allergiaterveys.fi) was developed

@ Banner campaigns for social media (www.Suomi24.fi) and health services
(www.terve.fi), including a question and answer section, were developed

® Expert interviews were conducted on YouTube and national radio channel

® In 2014-2015, actions for day care (Go to Nature!), maternity units, and
work places (Healthy at Work) were implemented

® It was estimated that at least 2.3 million Finns (42% of the Finnish
population) were reached with the information campaigns through
Internet, TV, radio, and magazines
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TABLE E2. Practical advice for building and improving toler-
ance (primary prevention) as well as for preventing symptoms
and exacerbations (secondary and tertiary prevention)

Primary prevention

Support breast-feeding and introduction of solid foods from the age
of 4-6 months

Do not avoid exposure to environmental allergens (eg, foods, pets)
unless it has been proved necessary

Strengthen immunity by increasing contact with the natural environ
ment (eg, through regular physical exercise, a healthy diet such as a
traditional Mediterranean or Baltic diet, and preference for local food)

Use antibiotics only when necessary (the majority of microbes are
useful and build a balanced immune system)

Recognize that probiotic bacteria in fermented food or other prepara
tions may strengthen the immune system

Do not smoke (eg, because parental smoking increases the risk of
asthma in children)

Secondary and tertiary prevention
Regular physical exercise is anti-inflammatory
A healthy diet is anti-inflammatory (the Mediterranean or Baltic diet
may improve asthma control)
Probiotic bacteria in fermented food or other preparations may be anti-
inflammatory
Respiratory and/or skin inflammation is treated early and effectively.
Maintenance treatment is titrated for long-term control
Allergen immunotherapy for more severe symptoms includes
- Oral immunotherapy for foods
- Sublingual tablets or drops for pollens or house dust mites
- Subcutaneous injections for pollens, pets, mites, and insect venoms
Smoking should be strictly avoided (eg, because asthma and allergy
drugs do not have full effect on smokers)
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