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ABSTRACT

This thesis investigates health promotion capacity building (HPCB) applied to
Finnish municipalities. The concept of HPCB emerged in international literature in
the 1990s, shifting the focus of health promotion from individual-centred
interventions to the organisations implementing them. A framework derived from
international HPCB literature was named ferveydenedistimisaktiivisuus (ITEA). Activities
in different municipal sectors measured using this framework are presented in a
comparable format in TE.Avizsari, a benchmarking tool for HPCB.

Publication I traced the origins of HPCB to the diffusion of innovations theory.
The single strongest path within the literature focused on global-level HPCB,
however a growing proportion of texts were associated with community capacity
building. Other developments detected were organisational development, workforce
development,  health-promoting ~ schools  and  German  application
Kapazititsentwicklung. Publication II examined the applicability of the TE.A
framework to empirical primary health care data, finding internally consistent
dimensions but also room for improvement.

Publication III combined TE.A data from basic education with pupil-level
wellbeing data. The significance of school tobacco policies was studied as local-level
example of TEA. Systematic recording of smoking incidents was associated with
lower levels of smoking near the school during school hours as well as pupils’
perceptions that smoking is prohibited, and that the restrictions are being monitored.
The results highlight the importance of TEA especially in socioeconomically
challenged areas.

This thesis explores HPCB across conceptual, organisational, and institutional
levels. The findings demonstrate that HPCB can be assessed in a structured and
comparable manner. The findings underscore the importance of continued
development and further validation of the indicators to strengthen the evidence base
for organisational HPCB.

vii



viii



TIVISTELMA

Tima vaitoskirja tarkastelee health promotion capacity building (HPCB) -kisitteen
soveltamista Suomen kuntien terveyden edistimisen rakenteisiin ja kdytintoihin.
HPCB nousi kansainviliseen kirjallisuuteen 1990-luvulla. Sen myo6td terveyden
edistimisen painopiste siirtyi yksilOkeskeisistd interventioista organisaatioihin.
Kansainvilisesti HPCB-kirjallisuudesta  johdettu viitekehys sai nimekseen
terveydenedistamisaktiivisuns (ITEA). Viitekehyksen mukaan mitattu kuntien toiminta
esitetddn  vertailukelpoisesti  terveyden edistimisen  vertailutietojirjestelma
TEAviisarissa.

Julkaisussa I HPCB:n alkuldhteet jiljitettiin innovaatioiden diffuusioteoriaan.
Vahvin yksittdiinen polku keskittyi valtiotason kapasiteetin rakentamiseen, mutta
viime aikoina yhteis6keskeinen nikékulma on ollut vallitseva. Muita kehityskulkuja
ovat olleet organisaatioiden kehittiminen, tyovoiman kehittiminen, terveyttd
edistavit koulut ja saksalainen sovellus Kapazitatsentwicklung. Julkaisussa II todettiin
TEA-viitekehyksen mukaan muodostetut ulottuvuudet sisdisesti johdonmukaisiksi
ja osoitettiin kehittimiskohteita empiirisessi perusterveydenhuollon aineistossa.

Julkaisussa 11T perusopetuksen TE.4-aineisto yhdistettiin oppilastason aineistoon
ylikoululaisten hyvinvoinnista. Peruskoulun tupakkapolititkan merkitystd tutkittiin
esimerkkind TEA:sta paikallistasolla. Tupakointitapausten —sadnnénmukainen
kirjaaminen oli yhteydessd vihdisempddn tupakointiin koulun liheisyydessi
kouluaikana sekd oppilaiden nikemyksiin siitd, ettd tupakointi on kiellettyd ja ettd
kieltoa valvotaan. Tuloksissa korostuu TEA:n merkitys erityisesti sosiockonomisesti
haastavilla alueilla.

Timd  tyd  tarkastelee  terveydenedistimisaktiivisuutta  kisitteelliselld,
organisatorisella  ja  institutionaalisella  tasolla. ~Tulokset osoittavat, ettd
organisaatioiden terveydenedistimisaktiivisuutta voidaan arvioida vertailukelpoisella
ja objektiivisella tavalla. Tulokset korostavat jatkuvan kehityksen merkitystd seka
indikaattoreiden jatkuvaa validointia organisaatioiden

terveydenedistdmisaktiivisuuden kehittdmiseksi.

ix






CONTENTS

1 INEEOAUCHON ettt 17
1.1 Need for comparable information on health promotion activities.................. 17
1.2 Municipalities as core actors in health promotion ... 18
2 Theoretical FOUNdAtioNS ... sssssssssees 21
2.1 Health promotion capacity building (HPCB) .......cccoouvernirrcemnirrerrerernienenn. 21
2.1.1 Foundations of health promotion .........cceveereureerneerererneeeeerseeeeenn. 21
2.1.2 Emergence and development of HPCB.........cccccocviviiniviniinininnn. 22
2.1.3 Infrastructure building........cccoocvviviiininiiiniicin, 23
214 Programme maintenance and sustainability......cc.cocceverreeenerreeennenn. 24
2.15 Problem-solving capability of organisations and
COMMUNITIES 1ovvivevvriirisrcreise s 25
2.2 Measuring the performance of complex SYStems .........coevivieivivieinirineriininns 26
2.2.1 HPCB as performance measuremMent .......ouverievririersisiersesinnas 26
2.2.2 Performance measurement and quality management ..................... 27
2.2.3 Complexity and implications for measurement .........cccveevvieninnns 28
224 Indicators and practical considerations in measurement................ 29
3 Development of HPCB in the Finnish CONtEXt...ucuemerrieernieeeerrieeeeneeeeerseeeeenne
3.1  TEA framework for measuting organisational HPCB........cccoocvvvernivverncnnnenn.
3.2 TEAuviisari as a catalyst for evidence-informed management
3.3 Assessing the quality of health promotion activities......cwewererreerrereeerreeenenne
4 AIMS OF the STUAY ..vucueviiieiiieicecre et eeas 38
5 EAhiCal ASPECLS w.evvrereireereciiieneeieeensei e sessese s e ssnes 39
6 Materials and Methods ......cviiiiiiiiiii s 41
0.1  Research data.....iii s 41
6.1.1 Citation network of the HPCB literatute ......ccocceuveveeerrececurencrcrnecnees 41
6.1.2 Primary health care data.......cccovcninincninninincccn, 41
6.1.3 TEAviisari school data merged with School Health
Promotion StUdY ....c.ceeeeerrieeeernieeeineeerneeeeee e nenseeensenne
6.2 Statistical MEthOS ..o s
6.2.1 Network analysis (Paper ) .................
6.2.2 Clustering of variables (Paper II)
6.2.3 Mixed effects logistic regression analysis (Paper III) ..., 47

xi



7 RESUILS oot 48
7.1 The origins and developments of HPCB (Papet 1) .....ccovevvenevcnrreeneeccnnes 48
7.1.1 Main path, 8-core and eight subsets Of teXtS ...c.oveuruvecrrerreerrerrenenn. 48
7.1.2 OFIZINS coviieiiiiiiii s 50
7.13 Infrastructure building and sustainability ..........ccccvviiiviiinininne 52
7.1.4 Problem-solving capability and community capacity
DUILAING .t e
7.1.5 Global-level HPCB
7.1.6 Other SUDSELS .uvuverieieciieieiicieicieecieee et sesseeseneaes
7.1.7 CONCIUSIONS .ottt sesasae s sessesseneaes
7.2 From conceptual framework to operationalisation (Paper 1I) .......ccocceunervveenes 55
7.3 School smoking policy as an example of HPCB on local level (Paper
TID) s 58
8 DIISCUSSION ettt ettt bbbt s e snas
8.1  Findings
8.1.1 The evolution and conceptual development of HPCB.................. 60
8.1.2 HPCB framework evaluation ..........ceeeeererreeememneeenenseeenerseeenens 61
8.1.3 Systematic enforcement of school smoking bans...........ccceveeveecnnee. 63
8.2 Strengths and IMItationS.......cceuiuviniiiiiniiinincis e 65
8.3  Implications fOr PIACHICE ..o 68
84  Recommendations for further research ..., 70
9 SUMMALY weviiiiiici et 72
10 RELCIEIICES couvveretiecicictctce ettt 74
List of Figures

Figure 1. Illustration of summary scores for dimensions in TEAviisari gauge view

Figure 2. The structure of the TEAuviisari data of primary health care in 2014. The

seven dimensions, their subdimensions and individual indicators. Each
box represents one dimension, subdimension, or indicator in the data,
respectively. Adapted from Paper 11

Figure 3. Illustration of the data and methods of Publication I (Adapted from

Paper I)

Figure 4. The origins and later developments of the concept of health promotion

capacity building (Adapted from Paper I)

xii



Figure 5. Odds ratios and their 95% confidence intervals for pupils’ perception of
smoking restrictions being monitored at school by documenting
smoking incidents and pupil’s daily smoking, controlled for gender,
grade (8® or 9™), parents’ education, and the number of pupils at school
in hundreds, including a random intercept for schools

List of Tables

Table 1. Data collections on different sectors. The year, response rate and number
of municipalities or schools covered in TEAviisari as of the end
of 2023, and the year of the first data published in TEAviisari

Table 2. The number of indicators, subdimensions and dimensions of HPCB
measured within each sector in the end of 2023

Table 3. The indegree, outdegree, coreness and community of texts on the main
path of the health promotion capacity building literature

Table 4. Number of indicators of HPCB in primary health care by the initial
partition to dimensions on rows and the cluster received as the
result of the analysis in columns

xiii



ABBREVIATIONS

BSC
CSDH
EFQM
GDPR
HPCB
KEQ
OR
SHP
TEA
WHO

Balanced Scorecard

Commission on Social Determinants of Health
European Foundation for Quality Management
General Data Protection Regulation

Health promotion capacity building
Rapazititsentwickinng im Qnartier

Odds ratio

School Health Promotion
Terveydenedistamisaktiivisuns

World Health Organization

Xiv



ORIGINAL PUBLICATIONS

Publication I

Publication II

Publication 111

Saaristo, V. (2021). Network analysis of the concept of health
promotion capacity-building. International Journal of Health Promotion
and Education, 49(2), 93—-107. doi:10.1080/14635240.2020.1719182

Saaristo, V., Hakamiki, P., Koskinen, H., Wiss, K., & Stahl, T.
(2020). The comparative and objective measurement of health
promotion capacity-building: from conceptual framework to
operationalization.  Global  Health — Promotion, 27(1), 24-32.
doi:10.1177/1757975918769608

Saaristo, V., Kulmala, J., Raisamo, S., Rimpela, A., & Stahl, T. (2014).
Tobacco use documenting policy and its association with pupils’
smoking and their perception of the enforcement of school smoking
bans in Finland. Leadership and Policy in Schools, 13(2), 209-222.
doi:10.1080/15700763.2014.901394

XV



xvi



17 INTRODUCTION

1.1 Need for comparable information on health promotion
activities

The national public health strategy, public health programme Health 2015 from 2001
proposed that measures taken in population health promotion should be considered
as a basis of the funding of municipalities (Ministry of Social Affairs and Health
2001). However, there was very little accurate and comparable nationwide
information available on health-promoting activities and measures taken in different
sectors of administration in Finnish municipalities and their units such as health
centres and schools.

The comparable and comprehensive knowledge base of health promoting
activities in municipalities was restricted to the number of visits to preventive health
services as well as some fiscal statistics on municipalities. It was obvious that, in
order to act as a basis of funding, a broader knowledge base of activities in different
municipal sectors was required.

To fill in the information gap and to accumulate organisation-level knowledge
about measures taken at municipalities, the Ministry of Social Affairs and Health
started a national development project ("Benchmarking System of Health
Promotion”, abbreviated TedBM) in 2006 (Stdhl et al. 2010). The project aimed to
develop a comprehensive benchmarking system for monitoring and measuring the
performance of municipal organisations in health promotion activities in all relevant
sectors.

A conceptual framework called zerveydenedistimisaktizvisuns (TEA) was derived
from international literature on health promotion capacity building (HPCB) and
adapted to the Finnish environment. Capacity building, when combined with health
promotion, highlighted the active nature of health promotion and gave a basis for
the measurement of organisational activities.

An online reporting tool called TEAviisari was built on the conceptual
framework. Testing and developing TEAviisari and the underlying framework are in
the focus of this thesis, in the light of the history and later development of HPCB
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with a particular focus on Finnish municipalities as organisations. The fit of the
framework and the face validity of chosen indicators will be tested and analysed with
empirical data.

In the 1970s and 1980s research had shown that organisations often seemed to
fail to adopt and implement preventive programmes despite active promotional
efforts (see e.g. Yin & Heald 1975, Silversin et al. 1980, Kolbe & Iverson 1981). It
was observed that health promotion interventions were not established permanently
in the organisations after the active research and development phase. Goodman and
Steckler (1987, 1989) laid groundwork for institutionalising health promotion
interventions after external funding and researcher support ended.

Nutbeam (1998) recognised the inherent complexity of health promotion. He
emphasised the importance of evaluating the processes as well as the outcomes. As
a result, the focus of research started to shift from health promotion interventions
to the organisations implementing them. A particular focus was on organisations’
ability to apply and integrate interventions and health promotion programmes in

their basic activities in a way that generates permanent effects and changes.

1.2 Municipalities as core actors in health promotion

In Finland, autonomous municipalities (N=293 in Mainland Finland in 2023) are
responsible for promoting the health and wellbeing of their residents (Municipalities
Act 410/2015). Aland Islands have their own legislation and have been excluded
from all TEAviisari data collections since 2011. Municipalities organise services for
their residents, most of which are defined as municipal duties by law. A municipality
can only be entrusted with tasks if they are laid down by law. In addition, legislation
contains many obligations on how these tasks are to be carried out.

According to the Municipalities Act (410/2015), the tasks of municipalities
include education and eatly childhood education, cultural, library, youth and sports
services, land use and zoning, building supervision, environmental services, water
and waste management, street construction and maintenance, transport and public
transport, safety and preparedness, industrial policy, integration, organising
elections, and promoting residents' opportunities to participate. In addition to these
statutory duties, municipalities may also take on other self-governing tasks, typically
related to economy, employment, business promotion, and housing.

Tynkkynen et al. (2024) describe that until the end of 2022, municipalities were
also responsible for providing social and health care services. In practice this

18



responsibility was concentrated on a smaller number of actors, either joint municipal
authorities or host municipalities. Joint municipal authorities represent a form of
permanent collaboration between two or more municipalities in a specific field of
operation. In the host municipality model a designated municipality managed an
agreed task on behalf of one or more municipalities by under a formal agreement,
with the other municipalities covering their share of the costs.

The responsibility for organising healthcare, social welfare and rescue services
was transferred from municipalities and joint municipal authorities to wellbeing
services counties on 1 January 2023 in the Act on Organising Healthcare and Social
Welfare Services 612/2021. There are 21 wellbeing services counties, and in addition
the City of Helsinki continues to be responsible for organising health, social and
rescue services. The HUS Group is responsible for providing demanding specialised
healthcare services to the City of Helsinki as well as to the three wellbeing services
counties in the Uusimaa region, while all other wellbeing services counties handle
these duties themselves.

Together with the health and social services reform a proposed supplement for
the promotion of health and wellbeing was added on municipalities’ central
government transfers (Act on Central Government Transfers to Local Government
for Basic Public Services 618/2021). It entered into force in 2023. The aim of the
incentive was to ensure municipalities’ active promotion of health and wellbeing
even after the health and social services reform (Ikonen et al. 2018).

The Act on the Funding of Wellbeing Services Counties (617/2021) stipulates
that wellbeing services counties will also start receiving a portion of their central
government funding based on their health and wellbeing promoting work and its
effectiveness — the coefficient based on health and wellbeing performance. The total
amount being distributed on this basis equates to about 1.5% of total funding for
wellbeing services counties. This health and wellbeing promotion-based funding will
be introduced for the first time in 2026.

Basing funding on measures taken by municipalities requires indicators that are
grounded in a comprehensive, nationally consistent knowledge base that is updated
annually through high-quality data production. To achieve fairness and
comparability, indicators must rely on standardised data sources that provide
objectively quantifiable information about actual conditions rather than perceptions.
Self-assessments or opinion-based metrics introduce bias and undermine credibility.
Therefore, indicators must remain independent of the reporting entity.

To serve as a foundation for funding indicators must be both comparable and

unambiguous. The unambiguity of indicators means they must measure the same
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dimension in all municipalities disregarding population, area, or geographical
location. An additional challenge to comparability is posed by the large number of
small municipalities. The median population in Mainland Finland was 6,337 at the
end of 2023, 44 per cent of municipalities having less than 5,000 residents. At the
other end of the distribution, nine largest cities had more than 100,000 residents, a
total of 2.3 million (41 per cent of the whole population). In small municipalities the
variation in the quality and intensity of operations is larger as high-quality actions
can be taken without explicit structures or plans that are essential in larger cities.

A benchmarking system for health promotion capacity building in local
government would rely on the duties set for municipalities in legislation as well as
on targets set in national programmes. On local level it comes down to setting goals
in operational and financial planning, monitoring the achievement of these goals and
comparison to national recommendations and guidelines.

A benchmarking system must support evaluation and development within
municipalities by providing comparable information from other municipalities. As
informants, municipalities must acknowledge the information provided as useful. At
the same time the information should enable national-level monitoring and
evaluation of public health targets. The evaluation of equality and equity of regions
as well as population groups is possible only when there is comparable information
from the whole country.

The importance of cooperation is highlighted in defining and collecting the data.
The burden of the informants must be minimised while maximising a regular data
production. As much information as possible should be gathered from the municipal

information systems and national registers.
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2 THEORETICAL FOUNDATIONS

2.1 Health promotion capacity building (HPCB)

2.1.1  Foundations of health promotion

Health promotion, as defined in the Ottawa Charter (WHO 1986), is the process of
enabling individuals and communities to increase control over and improve their
health by addressing the full spectrum of factors that influence wellbeing. Health
promotion is rooted in the Lalonde (1974) Report, which introduced the concept
that health is shaped not only by healthcare but also by lifestyle, environment, and
biology.

The Ottawa Charter emphasises action in five key areas: building healthy public
policy, creating supportive environments, strengthening community action,
developing personal skills, and reorienting health services. Crucially, it involves
understanding the social, cultural, economic, and environmental conditions that give
rise to health, moving beyond the traditional biomedical model to embrace a more
holistic, preventive, and empowering approach to human wellbeing. Health
promotion puts health on the agenda of policymakers at all levels and all sectors,
aiming them to accept their responsibilities for health and to be aware of the health
consequences of their decisions (Stdhl et al. 2000).

Corbin et al. (2021) argue that wellbeing can serve as a policy framework for
health promotion and sustainable development. The concept of a wellbeing
economy (Williams et al. 2023, WHO 2023) shifts the focus from economic growth
to an economy designed for human and ecological wellbeing. It prioritises equity,
sustainability, and quality of life over monetary values, assessing policies by their
impact on health, social cohesion, and environmental resilience. This approach
complements health promotion by addressing structural determinants such as
income, education, and housing through economic systems that enable fairness and
flourishing. Together, they move beyond treating illness to creating societies where

health and prosperity are shared outcomes.
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2.1.2  Emergence and development of HPCB

The term HPCB emerged in international literature in late 1990s. Hawe and
colleagues (1997) defined capacity building by health promotion workers as a process
which enhances the capacity of the system to prolong and multiply health effects
and thus represents a value-added health promotion programme. Without capacity
building, health promotion actions would often remain short-term interventions.
With capacity building, health promotion actions become part of policy-driven
routine practice rather than isolated project-based activities. Capacity building
enables replicating and expanding successful health promotion actions, thus
multiplying health benefits across the population.

In the WHO health promotion glossary of terms (2021) capacity building was
defined as the development of knowledge, skills, commitment, partnerships,
structures, systems, and leadership to enable effective health promotion actions on
three levels: practitioners, organisations, and communities (Smith et al. 20006). Even
if the practitioner level isn’t in the focus of this study, improving the competence of
practitioners enhances the quality of health promotion actions in organisations.

Hawe and colleagues (1997) identified three different levels of HPCB in the
literature. The first level, health infrastructure or service development, meant the
capacity to deliver programme responses to health problems, such as the
establishment of minimum requirements in structures, organisation, skills and
resources in the health sector. This level was originally identified and driven by
advocates for national health priorities in the USA.

Schwartz and colleagues (1993) presented a model of core components of
capacity building in state health authorities in the context of reducing risk of
cardiovascular diseases. The five components were the forming an oversight
committee to provide leadership and coordination; developing state plans as a
strategic framework for programme implementation; establishing quality assurance
standards and guidelines to ensure consistency and effectiveness; creating
practitioner-oriented paradigms for community assessment and evaluation to needs
assessment and impact measurement; and planning institutionalisation strategies to
embed programmes into routine public health practice.. Further, they called for
translating evidence-based research findings into real-world interventions.

In the context of cancer prevention and control, Meissner and colleagues (1992)
had referred to capacity building as developing the skills of health department
personnel to implement intervention programmes. Applied to the state health
agencies in a variety of settings, capacity building was defined as the development of
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the technical expertise to plan, implement and evaluate chronic disease prevention
and control interventions, including problem identification, epidemiologic and
behaviour risk factor analysis, coalition building, programme planning, marketing,
programme implementation, knowledge of intervention methodologies, process,
impact and outcome evaluation, and the development of capabilities to obtain

ongoing support and funding through administrative and legislative means.

2.1.3  Infrastructure building

In their project report Hawe and colleagues (2000) identified two scenarios for
infrastructure building. The first one was 7) Assessing the quality of programme planning
(Van den Broucke & Lenders 1997) and it was based on formal written programme
plans or other documents. Since then, more emphasis has been put on process
quality, stakeholder engagement, adaptability, and evidence-based frameworks.

In the 2000s there has been a shift from static plans to dynamic frameworks.
Planning is seen as a cyclical and adaptive process rather than a one-time activity.
Frameworks like intervention mapping (Fernandez et al. 2019) and the PRECEDE-
PROCEED model of Green et al. (2022) have become widely used for structuring
health promotion programmes, integrating needs assessment, stakeholder
engagement, and iterative evaluation.

Monitoring and evaluation are considered integral to planning from the outset,
not just post-implementation. Global health frameworks (Scott & Schmidt 2021)
stress baseline data collection, routine monitoring, and adaptive planning to ensure
programmes remain relevant and effective.

New tools have emerged to assess planning quality beyond technical compliance.
O’Hara and Taylor (2023) presented QATCHEPP, a quality assessment tool for
critical health promotion practice, focusing on values like equity and empowerment
rather than just outputs. Systematic reviews (Dreher et al. 2025) have catalogued
hundreds of planning and evaluation tools for community health promotion,
highlighting the need for structured repositories and adaptable instruments.

Research (Lobo et al. 2014) shows that organisational capacity building and
practitioner skills are key determinants of the quality of programme planning and
evaluation. Studies note persistent gaps in evaluation use for programme
improvement despite available frameworks and funder requirements.

The second scenatrio on this level was 2) Assessing the capacity of a particular

organisation to tackle a health issue. 1t included the assessment of partnership capacity as
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part of a coalition and programme delivery capacity (Meissner et al. 1992, Schwartz
et al. 1993).

Since then, the focus has shifted from programme delivery to systemic capacity
and organisations. Modern frameworks integrate governance, equity, and evidence-
based policymaking. Capacity building is recognised as dynamic, requiring ongoing
assessment, and it is linked to global health systems strengthening and resilience.

Bergeron et al. (2017) identified 28 theories, models, and frameworks
underpinning capacity-building interventions in public health. In another systematic
review van Herwerden et al. (2019) examined how capacity is assessed in public
health community interventions. They found 12 different frameworks or tools
focusing on domains like leadership, resources, partnerships, and intelligence.

Marcus et al. (2024) introduced organisational health equity capacity assessments
to evaluate organisational readiness for equity-oriented health policies, especially in
the light of COVID-19. Dogruséz & Yazict (2025) developed and validated an
Organisational Governance Capacity Scale for healthcare organisations, focusing on
governance as a critical determinant of organisational performance and resilience.
Mirzoev et al. (2022) presented a new framework advocating systemic capacity
strengthening across individual, organisational, and network levels, stressing

adaptive and context-sensitive approaches for health policy and systems research.

214  Programme maintenance and sustainability

Capacity building at the second level by Hawe et al. (1997) was programme
maintenance and sustainability, the capacity to continue to deliver a particular
programme through a network of agencies. This level represented the contribution
of major university-led, community-wide cardiovascular disease prevention trials
such as the Minnesota Heart Health Program (Bracht et al. 1994, Rissel et al. 1995).
The scenario (Hawe et al. 2000) representing this level was 3) Assessing if a programme
is likely to be sustained (Shediac-Rizkallah & Bone 1998).

After Shediac-Rizkallah and Bone (1998), new frameworks, tools and models
have been presented. Schell et al. (2013) presented a conceptual framework for
programme sustainability in public health. Calhoun et al. (2014) developed and
validated the Program Sustainability Assessment Tool (PSAT) to assess sustainability
capacity across eight domains. Haregu et al. (2025) provide eight stages and five
activities to systematically improve sustainability with the INNOVATE model.
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Moreland-Russell et al. (2023) created a conceptual model for building programme
sustainability in public health settings.

Key predictors for programme sustainability have been found to include
integration into existing systems, strong leadership and partnerships, diversified
funding, and continuous evaluation and adaption (Donessouné et al. 2023, Kepper
etal. 2024). Systematic reviews (Bodkin & Hakimi 2020, Braithwaite et al. 2020) have
identified organisational capacity, funding stability, and community engagement as
common factors of sustainability.

2.1.5  Problem-solving capability of organisations and communities

The third level of capacity building (Hawe et al. 1997) was the problem-solving
capability of organisations and communities, a generic capacity to identify health
issues and develop appropriate mechanisms to address them. Eng and Parker (1994)
designed a way of measuring the extent to which a community can work collectively
in problem-solving.

Hawe and colleagues (2000) proposed six scenatios for this level. 4) Assessing the
strength of a coalition (Clark et al. 1993) concentrated on inter-organisational coalitions.
Since then, the focus has shifted towards dynamic capacity building.

Wesche et al. (2025) identified factors shaping coalition coordination and
proposed a typology for understanding coalition evolution in sustainability
transitions. Ganeshu et al. (2024) suggest hybrid governance models combining
hierarchy and network structures are most effective for inter-organisational
collaboration. Digitalisation has transformed coalition dynamics after the COVID-
19 pandemic, creating opportunities for broader collaboration but also introducing
new risks in digital gaps (Kryzhanivska et al. 2025).

Assessing opportunities to promote 5) incidental and 6) informal learning among other health
workers (Watkins & Marsick 1992) referred to constructing a plan for gaining health
promotion skills unknowingly or by accident, and to encourage others to be more
engaged in health promotion skills development on the job. Papanagnou et al. (2022)
highlight the importance of informal and incidental learning among health care
teams during the COVID-19 pandemic.

Heim et al. (2023) validated a questionnaire for assessing informal workplace
learning in medical education residency training. A study by Laubengaier et al. (2025)
revealed that formal and informal learning complement each other in the

development of organisational learning culture.
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7) Assessing the learning environment of a team or project group assumed that a
dysfunctional unit leads to unsuccessful capacity building (Argyris 1999). Wiese and
Burke (2019) have illustrated how teams learn over time. Edmondson and Harvey
(2025) consider teams as the primary learning units. Dysfunctional teams often lack
open dialogue, error reporting, and adaptive problem-solving.

8) Assessing capacity for organisational learning was the same but for organisations.
Jerez-Goémez et al. (2005) developed a validated scale for organisational learning
capability with four dimensions: managerial commitment, systems perspective,
openness and experimentation, and knowledge transfer and integration.

Finally, 9) assessing community capacity to address community issues (Israel 1985) was
sorted into predisposing, enabling, and reinforcing factors. Different frameworks
have been proposed for community participation (Rifkin 1988), community
competence and problem-solving at a community-level (Eng & Parker 1994),
community development (Dixon 1995), community participation (Shrimpton 1995),
community capacity (Goodman et al. 1998, Labonté & Laverack 2001a, 2001b) and
community empowerment (Laverack 1999). Aluttis and colleagues (2014) provide a
comprehensive review of conceptual public health and health promotion capacity

frameworks.

2.2 Measuring the performance of complex systems

2.2.1  HPCB as performance measurement

HPCB involves strengthening the skills, resources, abilities, and processes of
organisations and systems to improve public health outcomes. Performance
measurement provides the tools to assess how well these efforts are working.
Performance measurement is defined as the measurement of performance indicators
considered as relevant and useful by decision-makers in public sector organisations,
including the reporting of these indicators (van Helden & Reichard 2018).
Comparable and accurate indicators on health promoting activities in different
sectors of administration provide a bridge between HPCB and performance
measurement, enabling benchmarking and the wise allocation of resources.
According to Neely et al. (1995), performance measurement involves quantifying
actions to evaluate how effectively and efficiently an organisation achieves its

objectives. This process encompasses the collection, analysis, and reporting of data
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to understand performance levels and identify areas for improvement. Performance
measurement includes clearly defined objectives and goals, metrics and indicators to
track progress, gathering data from various sources and analysing them to evaluate
performance, and sharing performance insights through dashboards and reports.

2.2.2  Performance measurement and quality management

Performance measurement helps local governments make informed decisions that
align with community needs, improve service delivery, and increase transparency and
accountability to the public. In health care, special emphasis is on the quality of care
and patient safety, evaluating financial aspects and assessing how resources are used,
and ensuring adherence to regulatory standards and guidelines.

Performance measurement is closely related to the concept of quality
management. Both performance measurement and quality management aim to
improve organisational effectiveness and efficiency by aligning goals and using
performance data to identify areas for continuous improvement (van Helden &
Reichard 2018). The Balanced Scorecard (BSC) by Kaplan and Norton (1992) was
an early strategic planning and performance measurement framework. It
incorporated non-financial performance indicators critical for achieving long-term
success.

Oriented at diseases with a limited focus on health outcomes, hospitals as health
care institutions are specific organisational settings for health promotion efforts. The
reorientation of health services was called for in the Ottawa Charter (WHO 19806)
and this challenge has been addressed in the WHO network of Health Promoting
Hospitals (Pelikan et al. 2001, Pelikan 2007). According to the Health Promoting
Hospitals (HPH) standards, an organisation is required to have an officially approved
action plan for health promotion as a part of the organisational quality management
system (Groene and Garcia-Barbero 2005).

The WHO Healthy Settings movement, highlighted in the Shanghai Declaration
(WHO 2017), provides a framework for empowering individuals and communities
to take greater control over their health by creating supportive environments in
everyday settings such as schools, workplaces, cities, and hospitals. This approach
uses these settings as entry points for health promotion, implementing strategies that
address organisational, environmental, and personal factors that influence health and

wellbeing.
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Brandt and colleagues (2005) presented the Capacity Mapping Tool, a self-
assessment which was one of the first methods aimed at measuring the health-
promoting activities of an organisation. They based their method on the HPH
standards and general frameworks on quality management and performance
measurement such as the BSC and the EFQM Excellence Model (Uygur & Stimerli
2013).

2.2.3  Complexity and implications for measurement

Performance is a complex concept (Van Dooren et al. 2015, pp. 20-32). While
traditional linear models and causal relationships offer a structured approach, they
often fall short in capturing the dynamics of complex systems. Complexity theory
provides tools for understanding the nature of systems that are made up of many
interacting parts (Anderson 1999).

Municipal decision-making (Jalonen 2007, Laihonen 2009), health care
organisations (Kernick 2004) as well as community health promotion (Rambihar
2004) can all be seen as nonlinear complex systems. Small changes in one part of the
system may lead to unexpected results in some other part. Novel patterns may
emerge from interactions between different parts of the system. Complex systems
also often learn and change over time in response to their environment.

Jalonen (2007) showed that the municipal decision-making process is most
vulnerable to unexpected events at the early stages. Unexpected events at the
preparation of decisions can be seen as enabling or restricting factors. He used a
municipal petition opposing a change in municipal planning as an example of an
unexpected event causing nonlinearity in municipal decision-making,.

Rosas (2017) emphasises that due to nonlinearity, even a small change in one
component can lead to major system-level impacts. A complex system can consist
of several nested complex systems, such as a municipality, its educational
administration, and individual schools. These systems aren’t always cleatly
distinguishable from each other, as has typically been the case in social and health
care. A system is not the sum of its components, but rather the outcome of the
interaction of independent agents. Measuring performance in complex systems

requires acknowledging the inherent uncertainty and interconnectedness.
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2.24  Indicators and practical considerations in measurement

Rothenberg et al. (2015) explain that measuring indicators is the process of
quantifying and assessing specific variables to understand trends and patterns.
Indicators serve to track changes, identify areas for improvement, and support data-
driven decision-making. Presenting findings in a clear and actionable way using
graphs and other visualisations is an essential part of measuring. An indicator is a
statistic that measures current conditions and quantifies them in a comprehensible
way. An indicator depicts some essential trait of its target. A good indicator reacts
sensitively, but only to significant changes in the phenomenon being measured.

Land & Michalos (2018) reflect on the evolution of the Social Indicators
Movement over five decades. They provide a comprehensive historical and
methodological overview linking data quality to the goals of the movement. Shek &
Wu (2018) encourage deeper reflection on measurement error, subjectivity and
cultural relevance in indicator development. Carley (1981) bridges the gap between
statistical sophistication and social meaning. Johnston and Catley (1981) discuss the
practical limitations of social indicators in policymaking.

The number of indicators measured must be kept at the minimum, because
providing the data imposes an additional administrative burden on municipalities.
The indicator must act as a sign of a larger entity than what is measured, that a
positive value measured indicates that on an acceptable likelihood several other
issues have also been taken care of. Briingger (2004) calls this kind of indicators pars
pro toto, a part taken for the whole.
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3 DEVELOPMENT OF HPCB IN THE FINNISH
CONTEXT

3.1 TEA framework for measuring organisational HPCB

The Finnish conceptual HPCB framework was named zerveydenedistimisaktiivisuns,
abbreviated as TE.A (Stiahl & Rimpeld 2010). The translation of HPCB is not literal
but instead highlights the active nature of capacity building. Organisations are
responsible for one or more populations and HPCB is seen as active, conscious
measures taken by organisations to improve the health and wellbeing of the
population they are responsible for, either directly or through for example resources
or working conditions.

The framework is generic and consists of seven dimensions. To operate
efficiently, all seven dimensions should be considered in the organisation. The
framework was first proposed in the context of measuring HPCB in comprehensive
schools (Rimpeld 2007, Rimpeli et al. 2008). The dimensions to be measured were:

Commitment to population health promotion describes the organisation’s
commitment to the promotion of health and wellbeing based on strategy documents
as well as the use of national programmes. In the context of comprehensive schools,
i.e., enhancing the health and wellbeing of the personnel of the school, the pupils
and their families, commitment was measured through the curriculum.

Management stood for the implementation structures in place and community-level
problem-solving capability. This dimension measures how health promotion is
organised, defined and implemented.

Population health monitoring explores whether the health status, health determinants
and health behaviour of the population are monitored, how the needs of different
population groups are assessed, and how the results are reported to the management
and elected officials. In school context this meant using data available in compiling
a needs assessment that could be used in planning student welfare services.

Resources for health promotion, for example the skills and dimensioning of staff,
were supposed to be based on the needs assessment. In school context this meant
the number of student welfare service personnel with the right skills based on the

needs of the school community.
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Common practices and programmes were identified as a dimension of their own.
They describe whether there are written guidelines or jointly agreed practices in
place.

In the first version Sustainability was proposed as the sixth dimension. It soon
became, however, evident that not only was sustainability difficult to measure, but it
was also found to be built in the other dimensions, especially the management
dimension.

A year later while measuring HPCB for the first time in upper secondary schools
(Rimpeld 20092) and vocational institutes (Rimpeld 2009b), sustainability was
replaced with Participation. Participation describes residents’ (pupils’, parents’)
opportunities to take part in the planning and evaluation of activities and services.

Other core functions were later added as a dimension of its own, taking the number
of dimensions to seven (Saaristo & Stahl 2011). This dimension refers to sector-
specific core functions in health promotion that need to be in place in every
organisation but are not adequately covered by the other six dimensions.

The first attempt to quantify activities at municipalities in a single indicator was
presented to the Ministry of Social Affairs and Health in 2008 (Rimpeld & Stahl
2008) and given to public discussion in early 2009 (Rimpeld et al. 2009). The so-
called health promotion coefficient was based on the number of visits to maternity
health clinics, child health clinics and school health care because these were the only
comparable data available from all municipalities.

The health promotion coefficient was calculated by dividing the number of visits
to maternity clinics by the number of 15-44-year-old women in the municipality, the
number of visits to child health clinics by the number of 0—6-year-olds in the
municipality, and the number of visits to school health care by the number of 7-18-
year-olds in the municipality. This was done separately for visits to the physician and
visits to other professionals.

All six ratios were then divided by their respective median, giving values varying
on both sides on 1. The three values describing visits to physician were summed up
and divided by 12, while the three values describing visits to other professionals were
divided by four. These were then summed up, giving visits to physician a weight of
"a and visits to other professionals a weight of % in the final coefficient. This
coefficient showed that it was possible to describe health promoting activities in a
municipality with a single indicator, but also that there was room for improvement
in the quality of the data.
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3.2  TEAuviisari as a catalyst for evidence-informed management

One step towards a knowledge base of comparable organisation-level information
was the launch of TEAviisari, a nationwide benchmarking system for HPCB, in
March 2010 after four years of active development. Data collection and reporting
are based on the conceptual TEA framework providing comparable, objective
indicators for the management, planning and evaluation of health promotion
activities in various sectors of administration in Finnish municipalities, including
primary health care, basic education, upper secondary education, vocational
education, promotion of physical activity and sport, municipal management, and
cultural services.

A more user-friendly version of TEAviisari online interface was released in
November 2015. Having a central role in enhancing evidence-based management,
TEAviisari is free of charge and available at https://teaviisari.fi/en/ in Finnish,
Swedish and English. The indicators and summary scores based on the indicators
are presented graphically using the colours of the traffic light, where green indicates
good quality (score 75-100), yellow average quality (score 25-74) and red poor
quality (score 0-24) (figure 1).

. Commitment
. Management

. Monitoring and
needs assessment

Resources
. Common practices

. Participation

Other core
functions

B Low result Average High result

Figure 1. lllustration of summary scores for dimensions in TEAviisari gauge view.

The indicators can be viewed on municipal level or on various geographical or
administrative levels. Indicators for single schools are shown with the permission of
the school. In addition to the municipal view, the data can be organised by

geographical or administrative levels.
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To simplify the interpretation, all indicators are displayed as scores ranging from
zero to 100, 100 standing for a desirable quality as defined by national
recommendations, guidelines or best practices. It is always possible to drill down
from summary scores into more detailed information, all the way down to individual
indicators.

TEAviisari offers three different interactive reports. In the result view the default
visualisation is a gauge, but the user can switch to horizontal bars or time series for
exploring trends. The chosen graph is supported by a table which remains unchanged
while changing the graph. It is possible to view the latest results on one or more
regional levels. Local-level decision-makers can compare similar municipalities,
regions or schools and find new development partners, and evaluate and monitor
how HPCB has developed in their municipality over time.

The map view gives an overview of the situation in the whole country. The user
can choose to view municipalities, regions, regional administrative agencies,
wellbeing services counties or collaborative areas for healthcare and social welfare.
The map view is equipped with a word search which can be used for searching
indicators by title. Alternatively, indicators can be chosen from a drop-down menu.

Top 10 lists the key strengths and development targets of a chosen organisation
or the organisations of a chosen region. The key strengths are the indicators with the
highest non-negative deviation from the score for the whole country. In case of ties,
the indicator with the higher score is preferred. The development targets are defined
in a similar way with non-positive deviation and preference on lower scores. A
maximum of ten key strengths and ten development targets are displayed.

The first data for TEAviisari were collected from primary health care in autumn
2008 (Saaristo et al. 2010b). Basic education was added a year later (Saaristo et al.
2010c) and the promotion of physical activity in 2010 (Saaristo et al. 2011). Data on
health promotion in municipal management have been collected since 2011 (Saaristo
2012). General and vocational upper secondary education were added in 2012
(Saaristo et al. 2015). The data collections are presented in Table 1.

Services for the elderly were evaluated once in 2014 (Hakamiki et al. 2015) as
part of monitoring the implementation of the Act on Supporting the Functional
Capacity of the Older Population and on Social and Health Services for Older
Persons (980/2012). However, as the focus of the data collection was on monitoring
compliance with the letter of the law rather than the active health promotion
measures taken by municipalities, it was discarded from TEAviisari two years later.
Finally, data on the promotion of culture have been collected since 2019 (Saukko et

al. 2020).
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All data are gathered biennially by the Finnish Institute for Health and Welfare in
co-operation with all the relevant actors. Before every data collection, a national
group of experts in the field go through new demands for data. If possible, data are
augmented from national registers.

Data on the promotion of physical activity and culture as well as on municipal
management are gathered from municipalities. Data on basic education, upper
secondary education and vocational education are collected from schools and then
aggregated to municipal level according to the location of the school. The municipal-
level scores are calculated as weighted means of the school-wise scores, using the
number of students at the school for weighting. The scores are shown in TEAviisari
if at least 50 per cent of schools located in the municipality or region have submitted
their data.

All indicators are factual, describing the processes, structures or resources of the
municipality. They are independent of the informant, thus not based on self-
assessments. Dichotomous indicators must be unambiguous in a way that anyone
who has access to the relevant information would give the same response. They can
also be validated whenever necessary. About 70 per cent of the 852 bottom-level
indicators in the database in the end of 2023 were dichotomous (no/yes). Six
indicators were percentages. The rest of the indicators had three to six categories.

Table 1. Data collections on different sectors. The year, response rate and number of
municipalities or schools covered in TEAviisari as of the end of 2023, and the year of
the first data published

Sector Latest data collection First data
Year | Response rate | n collection

Primary health care | 2022 | 93% n=123 health | 2008
centres

Basic education 2021 | 86% n=1865 2009
schools

Physical activity 2022 |1 99% n=289 2010
municipalities

Municipal 2023 | 98% n=288 2011

management municipalities

Upper secondary 2022 | 92% n=328 schools | 2012

education
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Vocational 2022 | 88% n=319 units 2012
education
Culture 2023 | 99% n=290 2019
municipalities

3.3  Assessing the quality of health promotion activities

In statistical datasets, a variable represents a characteristic or attribute that can take
on different values, while an indicator is an observation that we choose to consider
as a reflection of a variable (Babbie 2013). The data collected for TEAviisari are
scored by the quality of activities. Each indicator is scored on a scale from 0 to 100,
where 100 stands for desirable quality. Individual indicators are nested into
subdimensions, which in turn are nested into the dimensions of HPCB.

The score for each subdimension is calculated as the arithmetic mean of the
indicator scores and the score for each dimension as the arithmetic mean of the
subdimension scores. The whole sector can be described with a single number, the
arithmetic mean of the dimension scores. This allows for the number of indicators
within a subdimension to vary without affecting the overall score. The implication
of this is that the weight of a single indicator depends inversely on the number of
indicators measuring the same subdimension.

The sector-wise score can be seen as a weighted mean of the individual indicators
with the weights depending on the number of indicators within the same

subdimension and the number of subdimensions within the same dimension.

Let Q be the number of dimensions,
Py the number of subdimensions within the gth dimension
P .
and M= 22=1 > pq=1 Mg, the number of indicators,
where Mg, stands for the number of indicators in the pth subdimension within the

qth dimension.

The weight wg,, corresponding to indilca;or )iqp is obtained as

W =
P QP Mg

The score S for sector S is then calculated as
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i=1 q=1p=1
, where X; is the ith indicator
and w; is the corresponding weight, i = 1, ..., M.

Missing data are treated in the calculation as equal to zero. The number of
indicators, subdimensions and dimensions measured within each sector is presented
in Table 2.

Table 2. The number of indicators, subdimensions and dimensions of HPCB measured within
each sector in the end of 2023

Sector Indicators | Subdimensions | Dimensions
Primary health care 65 16 7
Basic education 111 37 7
Physical activity 97 25 6
Municipal management 59 20 5
Upper secondary education | 107 35 6
Vocational education 108 35 6
Culture 69 23 6

Since municipalities vary in population and geographical size, also the number of
municipalities within regions varies a lot. To avoid bias from having several small
municipalities against one big, all scores for regional and administrative levels are
calculated from the municipal-level scores as population-weighted means. If the
score does not represent at least 50 per cent of the population of the area, its value
is hidden from the benchmarking tool.

All data are processed in R (R Core Team 2023), an open-source statistical
environment available at https://cran.r-project.org/ free of charge. Classic package
reshape2 (Wickham 2007) has enabled flexible restructuring and aggregating of the
data. The Tidyverse collection of packages provides a modern facilitation of
transparent and reproducible workflows around the concept of tidy data. In the core
of Tidyverse, the magrittr package (Milton Bache & Wickham 2022) offers a set of
operators that makes R code more readable. Package dplyr (Wickham et al. 2023)
provides functions for data manipulation and package tidyr (Wickham et al. 2024)
helps in keeping the data tidy. Package lubridate (Grolemund & Wickham 2011)
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makes dealing with dates easier. In addition to Tidyverse, miscellaneous basic
functions are used from package bazar (Poncet 2019), as well as from the thlVerse
package (Sundman 2024) developed for internal use in the Finnish Institute for
Health and Welfare.
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4 AIMS OF THE STUDY

Health promotion capacity building (HPCB) emerged in the international literature
in the 1990s, yet its conceptual foundations and practical applications remain
fragmented across diverse settings. The Finnish zerveydenedistanisaktiivisuns (TEA)
framework was developed to operationalise HPCB, but its internal consistency and
adaptability require empirical validation to ensure relevance in contemporary health
promotion practice.By tracing the evolution of HPCB concepts and testing the TE.A
framework against primary health care and school-based data, this study addresses
the need for a robust, evidence-informed model that can guide systematic health
promotion. Strengthening the TE.A framework through empirical refinement will
enhance its utility for monitoring and improving health promotion activities in
Finland and potentially inform international approaches to capacity building.

This study aims to address three core research questions. First, how has the
concept of HPCB evolved over time in public health research and literature?
Understanding this conceptual evolution is essential for clarifying the foundations
of existing frameworks and identifying emerging trends.

Second, to what extent does the Finnish TE.A framework align with empirical
data from primary health care settings, and how can its internal consistency be
improved through indicator reallocation and reduction? This question focuses on
refining the framework to ensure its reliability and practical applicability.

Third, how effective are school smoking policies as indicators of TE.A in school
settings, and what is the relationship between systematic documenting of smoking
incidents, pupils’ smoking and their perceptions of the enforcement of the school
smoking ban. By exploring these questions, the study aims to strengthen the TEA
framework and enhance its utility for monitoring and developing health promotion

activities across diverse contexts.

38



5 ETHICALASPECTS

This study does not involve any procedures that raise ethical concerns. Therefore,
no ethical approval was required. The study complied with the General Data
Protection Regulation (GDPR) and relevant Finnish data protection laws. AS the
work is mostly based on publicly available data.

Paper I deals with the citational genealogy of the concept of health promotion
capacity building. The analyses were based on bibliographic data publicly available
from the Scopus database.

Paper II deals with health centres as public organisations and all data were
collected on an organisational level. Also, there was no need for collecting
organisational consent for the collection and publication of indicator data. The Act
on the Openness of Government Activities (621/1999) obligates municipal
authorities to promote the openness of their activities and to produce statistics and
information on their services and practices, publicise their activities and services, and
ensure that essential documents are easily accessible to the public.

Paper I1I combines school-level data collected on an organisational level to pupil-
level School Health Promotion (SHP) study data. Unlike the health centre data,
school-specific data of 2009 were not published on school level by request of the
Finnish National Agency for Education. The data were transformed to municipal
level weighted means with the number of pupils as the weight (Saaristo et al. 2010b).

According to Vehkamiki et al. (2018), educational institutes hold a large amount
of material for which private interest requires confidentiality. However, the purpose
of confidentiality is not to conceal the activities of the institution, except in rare cases
of security arrangements.

The SHP study (Helenius et al. 2025) has received ethical approval from the ethics
committees of Tampere University Hospital and the ethics committee of the Finnish
Institute for Health and Welfare. The author was granted permission to use the data
for scientific purposes but did not participate in data collection.

The survey targets 4t 5t 8th and 9t graders of comprehensive school and
second-year upper secondary students. Guardians are informed of the study in
advance, and participation is voluntary. The dataset contains no direct personal
identifiers.
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The survey is run primarily for health policy and administrative purposes, and the
data are accessible upon request for scientific research. The main aim of the survey
is to produce national indicators of adolescent health to support municipalities and
wellbeing services counties in planning services and to evaluate health policy

effectiveness at national level.
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6 MATERIALS AND METHODS

6.1 Research data

6.1.1  Citation network of the HPCB literature

The way scholars in a field have cited each other can best be uncovered using a
citation network. A citation network is a social network consisting of texts connected
by directed arrows representing citations (He et al. 2009).

The citation network of the HPCB literature was constructed in two phases. The
search in Phase A was directed at texts published in 2016 or eatlier with all of the
words health, promotion, capacity, and building in the title of the article or the book.
The words did not have to be in their base form, all and any conjugations were
accepted. Also, there were no language restrictions, the English translations of the
titles of texts published in other languages were equally accepted. The search was
restricted to Scopus database and identified 79 distinct entries. The references of
these texts were included while constructing the citation network.

In Phase B the text population was expanded to include those texts that were
cited by more than one of the original 79 texts. An additional 151 texts were
identified in Phase B. Those texts did not have any restrictions regarding their titles,
and they did not have to be featured in the Scopus database. As a result of the two-
phase search, 230 texts were identified for analysis.

6.1.2  Primary health care data

Data collected on primary health care in spring 2014 (Wiss et al. 2014) were used in
Paper II. All but two primary health care organisations (health centres, 99%, N=158)
provided their data, but one health centre was excluded from final data due to more
than half of their data missing.

Within the framework of the seven dimensions of TEA, a total of 36 substantive
subdimensions were identified. Under Commitment was assessed if national
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programmes and guidelines were processed by elected officials and by the
management group, if the targets of the Health 2015 public health programme were
operationalised in the operating and financial plan, and if the health centre was
involved in municipal activities.

Management was assessed through the implementation plan, management
responsibilities, definition of problems and indicators, collaboration with the
hospital district as well as quality management and self-monitoring. Monitoring
dimension consisted of systematic monitoring of population health and wellbeing
with oral health monitoring as a separate content area, annual report, and reporting
to elected officials by age, gender and educational group.

Resonrces were measured through public health nurse and physician resources,
factors influencing dimensioning in school and student health care and the
availability of other health professionals. Common practices consisted of written
practices for identifying problems, health counselling, special needs counselling and
guidance, early detection of and brief intervention of alcohol use disorders, and the
screening and recording of smoking status.

Participation was assessed through the amount of information available online and
the collection of client feedback. Other core functions consisted of systematic mass
communication, available cervical cancer and breast cancer screenings, prenatal
screenings, planned periodic health assessments in maternity clinics, child health
clinics and school and student health care, comprehensive health assessments, health
examinations for the unemployed, and the development and inspection of health
and safety at schools.

Each subdimension was assessed using between two and twenty indicators,

measured on a scale from 0 to 100. The structure of the data is illustrated in figure

2.
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Figure 2. The structure of the TEAviisari data of primary health care in 2014. The seven dimensions,
their subdimensions and individual indicators. Each box represents one dimension,
subdimension, or indicator in the data, respectively. Adapted from Paper Il

6.1.3  TEAuviisari school data merged with School Health Promotion Study

The first data on basic education published in TEAviisari were collected from
comprehensive schools in the autumn of 2009 (Rimpeli et al. 2010). A total of 1,803
schools submitted their data (63%, N=2,865). The school-level data were merged
with pupil-data from the same school using the organisation identifier from the
register of educational institutions by Statistics Finland.

The School Health Promotion (SHP) study is a nationwide census study collected
by the Finnish Institute for Health and Welfare since 1996. The data are gathered
biennially with an anonymous and voluntary classroom administered questionnaire.

The study focuses on various aspects of health and wellbeing, including school
environment, health behaviour, mental health, and substance use, aiming to

strengthen evidence-informed policy decisions at school-level, in municipalities, and

43



on regional and national levels by monitoring the wellbeing, health, and schoolwork
of adolescents.

Until 2011 the study covered only half of the country at a time. SHP study data
from 2009 and 2010, together covering the whole country, were utilised in Paper III.
The national sample consisted of N=104,519 adolescents from the 8 and 9t grade
(14-16-year-olds).

In Paper III the SHP data from 2009 and 2010 were merged with TEAviisari data
of basic education in 2009. Of the 1,803 schools that submitted their data for
TEAviisari in 2009, 531 schools also participated in the SHP study. The combined
data consisted of N=75,059 pupils.

6.2 Statistical methods

6.2.1  Network analysis (Paper |)

Graph theory and citation network analysis provide novel tools for identifying the
most important citations and central texts that have shaped our present
understanding. The use of quantitative methods provides a new perspective on the
interconnectedness of the literature, giving an insight beyond descriptive analysis of
HPCB. Citation network analysis has been used e.g. for tracing the origins of the
concept of social capital (Moore et al. 2000), athlete development models (Bruner et
al. 2009), and team building in sports (Bruner et al. 2012).

The way scholars in the field have cited each other was uncovered in Publication
I using a citation network. A citation network is a social network consisting of texts
connected by citations (He et al. 2009). In terms of graph theory, Kolaczyk & Csardi
(2014) describe a citation network as a directed graph where texts serve as vertices
and citations as edges. A path is defined as an alternating sequence of unique vertices
and edges, beginning and ending at a vertex.

The most widely used measure for quantifying the prominence of a vertex in a
network is known as the Freeman degree. Kolaczyk & Csardi (2014) define the
Freeman degree as the number of edges incident to the vertex. In a network with
directed edges, the degree centrality can be split into indegree and outdegree
centrality. In a citation network indegree centrality measures the importance of texts
in terms of being cited, and outdegree centrality measures citing of other texts. A

text with an outdegree of zero and an indegree greater than zero is called an origin
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text. An end-point text is one that has an indegree of zero and an outdegree greater
than zero.

The higher the degree, the prominent the vertex is in the network. Kolaczyk &
Csardi (2014) consider citations as directed edges (links) between vertices (texts).
The total number of links in a citation network always equals twice the number of
citations. A text had on average 8.5 citation links to other texts in the network. The
mean degree centrality score of a network is the average number of links a vertex
has. The average number of incoming links is called the mean indegree score and the
average number of outgoing links is called the mean outdegree score.

The citation network was analysed using three different methods. The data and
methods are illustrated in figure 3. The main path analysis provides a longitudinal
perspective on how the concept has developed over time according to the way
researchers in the field have cited each other. The main path was uncovered by
outlining the single path formed by the vertices with the highest total degree (Carley
et al. 1993, Yin et al. 2000).

Main path
of 19 texts

\4

[ Main path analysis

Citation
network
(n=230)

N

8-core
structure

——

[k-core decomposition]

\___/

1

Eight
clusters

a

[Community detection

Figure 3. lllustration of the data and methods of Publication | (Adapted from Paper 1)

The £-core decomposition was used for peeling the network into layers like an
onion, where a £-graph is a subgraph with the degree of all vertices equalling to £ or
higher (Kolaczyk & Csardi 2014). The coreness of a vertex is the largest integer £

45



The £-core decomposition was used for peeling the network into layers like an
onion, where a £-graph is a subgraph with the degree of all vertices equalling to £ or
higher (Kolaczyk & Csardi 2014). The coreness of a vertex is the largest integer £
such that a given vertex belongs to the £-core of the graph. Community detection
with a spin-glass clustering algorithm (Reichardt & Bornholdt 2006) was used to
detect natural subsets in the data. A community is a group of vertices that are more
densely connected to each other than to other vertices in the graph.

All data were processed and analyses conducted using R version 3.6 (R Core
Team 2020). The bibliometrix package (Aria & Cuccurullo 2016) was used for
obtaining the bibliometric data from Scopus. The citation network was analysed
using packages igraph (Csardi & Nepusz 2000) and sna (Butts 2010).

6.2.2  Clustering of variables (Paper Il)

HPCB data from Finnish health centres are interpreted in terms of good quality and
converted to indicators. The number of variables exceeds the number of
observations (p>n). Individual indicators are nested into subdimensions which in
turn are allocated into to the dimensions of the Finnish framework. The internal
consistency of these dimensions and subdimensions was tested for in this study.

Clustering of variables, rather than observations, was used in this study for
questioning the initial partition of indicators into dimensions and subdimensions.
Adjustments were proposed where necessary for enhancing the internal consistency
of these dimensions and subdimensions.

Publication II took advantage of a clustering of variables approach presented by
Chavent et al. (2012) for arranging variables into homogenous clusters. A 4-means
type partitioning algorithm was used for maximising a homogeneity criterion. A
cluster is considered homogenous when the variables in the cluster are strongly
correlated with a central synthetic variable, the first principal component calculated
from all the variables in the cluster. A new partition is constructed by assigning each
variable to the closest cluster in terms of the squared Pearson correlation between
the variable and the central synthetic variable. The Pearson correlation between a
variable and a central synthetic variable is called the loading of the variable. The
procedure is repeated until there are no more changes in the partition.

All data were processed and analyses conducted using R version 3.2.3 (R Core
Team 2015) and package ClustOfVar (Chavent et al. 2013). Standardised Cronbach’s
alpha was calculated with the Psych package (Revelle 2015) and Feldt’s test for

46



testing the statistical signifance of the change in the alphas with package cocron
(Diedenhofen & Musch 2010).

6.2.3  Mixed effects logistic regression analysis (Paper Ill)

This study utilised two distinct datasets, one collected from headmasters and the
other one from individual pupils. This approach created a natural hierarchical two-
level structure, where pupils were nested within schools. Such a structure enhances
the credibility and the robustness of the findings regarding documenting observed
violations of school smoking bans and compiling school-based statistics on these
incidents.

Pupils are nested within schools and therefore their responses cannot be treated
as independent observations. Ignoring this dependency could lead to biased
estimates and underestimated standard errors. To appropriately account for this
clustered data structure, mixed effects logistic regression models were fit with a
random intercept for schools.

Mixed-effects logistic regression models are a specific type of generalised linear
mixed models. These models are well-suited for predicting binary or categorical
outcome variables when observations are correlated. The response variable being
binary is addressed using a logit link function, which transforms the probability of
the event into a continuous scale.

To capture the intra-school correlation among pupils, the model included a
random intercept for schools. This random effect allows each school to have its own
baseline level of the outcome. This way the model adjusts for the fact that pupils
within the same school are more similar to each other than to pupils from other
schools, thereby producing more accurate and generalisable estimates of the fixed
effects.

Analyses were conducted using R version 2.15 (R Core Team 2012). The multi-
level school data were analysed using the Ime4 package (Bates et al. 2012). Figure 5
was plotted with ggplot2 (Wickham 2016).
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7 RESULTS

7.1 The origins and developments of HPCB (Paper )

7.1.1  Main path, 8-core and eight subsets of texts

A citation network of HPCB literature consisted of 230 texts. Citations are
considered directed links between texts. The total number of links in a citation
network always equals twice the number of citations. A text had on average 8.5
citation links to other texts in the network. This is called the mean degree centrality
score. The average number of incoming links is called the mean indegree score and
equalled 4.3, which means that each text in the network was cited on average by four
other texts.

The most cited text in the HPCB literature was the Ottawa Charter (WHO 1980).
The seminal article of Hawe and colleagues (1997) along with first article of Labonté
and Laverack (2001a) had the highest degree in a citation network, making them the
two most prominent texts in the literature.

The main path of HPCB literature consisted of nineteen texts (Table 3). The core
of the citation network consisted of 38 tightly interlinked texts, all of which were
directly connected to (citing or cited by) at least eight other texts in the core. The
core built on the work of Israel (1985), McLeroy and colleagues (1988) and Eng and
Parker (1994) as well as the Ottawa Charter (WHO 1986). All texts in the main path
were directly connected to at least five other texts in the main path.

Table 3. The indegree, outdegree, coreness and community of texts on the main path of the
health promotion capacity building literature
Position Text Indegree Outdegree Coreness Community
1 Rogers 1962 19 0 7 1
2 Monahan & 7 1 7 1
Scheirer 1988
3 McLeroy et al. 1988 16 2 8 1
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4 Green & Kreuter 18 12 8 1

1991

5 Goodman et al. 13 4 8 1
1993

6 Schwartz et al. 1993 12 7 8 2

7 Hawe et al. 1997 29 15 8 2

8 Hawe et al. 1998 13 17 8 2

9 Hawe et al. 2000 18 22 8 2

10 Labonté & 16 28 8 3
Laverack 2001a

11 Labonté & 12 29 8 3
Laverack 2001b

12 Ebbesen et al. 2004 6 12 8 2

13 Catford 2005 2 6 2

14 CSDH 2008 4 6 4

15 Allegrante et al. 6 6 4
2009a

16 Barry 2008 3 9 6

17 Barry et al. 2009 5 8

18 Allegrante et al. 3 2 5 4
2009b

19 Howze et al. 2009 1 7 6 4

Besides the Ottawa Charter (WHO 19806), in Publication I the origins of HPCB
literature were traced back to the diffusion of innovations theory (Rogers 1962). A
total of eight subsets of texts were identified in the citation network. These were
labelled as the origins, service development and sustainability, problem-solving
capability, global-level HPCB, workforce development, health-promoting schools,
organisational development and Kapazitdtsentwicklung im Quartier. The evolution of
the concept is depicted in figure 4.
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Figure 4. The origins and later developments of the concept of health promotion capacity building
(Adapted from Paper I)

7.1.2  Origins

Five main path texts and six other core texts belonged to the origins subset. The
intellectual source of HPCB was traced back to the diffusion of innovations theory
(Rogers 1962). All three levels of HPCB as identified by Hawe and colleagues (1997)
— health infrastructure or service development, programme maintenance or
sustainability, and building problem-solving capability of organisations and
communities — were traced back to the seminal work on the adoption of innovations
in organisations.

Diffusion is broadly understood as the several subprocesses of transferring an
innovation, for example a preventive health promotion programme, from the
developer to organisations for implementation. Rogers (1962) defined diffusion as
the process by which an innovation is communicated among the members of a social
system through certain channels over time. He identified the important role of
communication channels and key individuals in facilitating exchange between those
who develop innovations and those who adopt them in practice.

At the 20 position of the main path, Monahan and Scheirer (1988) addressed the
role of health care organisations as linking agents in disseminating effective health
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promotion programmes into actual use. Their findings stressed the importance of
long-term influences from the linking agents, from outside the adopting
organisation, supporting an ecological perspective to incorporate multiple levels and
sources. They found organisations as pivotal interpersonal links in programme
initiation and continuation. The commitment of organisations promoted the
institutionalisation of health promotion programmes.

At the 3t position McLeroy and colleagues (1988) provided an ecological model
for health promotion. They found out that complex health conditions require
multiple interventions directed at different levels. They identified five levels that
determine behaviour and therefore should be targeted in health promotion
interventions: intrapersonal factors, interpersonal processes, organisational factors,
community factors, and public policy. Targeting the behaviour of individuals without
intervening on other social levels that shape behaviour will not have as great an
impact on health status.

Next papers on the main path brought the focus to community interventions and
community health promotion. At the 4% position Green and Kreuter (1991)
distinguished between interventions in the community and community
interventions, the latter of which seeks for population-level changes. At the 5%
position Goodman and colleagues (1993) presented eight recommendations for
community health promotion, including ecological and systems-based approaches,
genuine community participation, investment in capacity building, improving
evaluation methods, and interagency collaboration. Besides the main path described
above, other influential factors were the functions and structural properties of social
support (Israel 1985) that need to be considered in problem-solving at community
level.

Butterfoss and colleagues (1993) studied the participation of community
members in health promotion coalitions as a tool for promoting health promotion
programmes in communities. Coalitions are interorganisational, cooperative and
synergistic working alliances, consisting of representatives of diverse organisations.
Multi-purpose alliances are coalitions that direct their interventions at multiple levels
such as policy change, resource development and ecological change.

Goodman and colleagues (1997) provided some useful approaches to
organisational development. Reviews on the health promotion of urban populations
(Freudenberg 1997), community-based research (Israel et al. 1998), and collaborative
partnerships in improving community health (Roussos & Fawcett 2000) were also
found to be closely related to the origin texts.
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7.1.3  Infrastructure building and sustainability

The second subset captured the infrastructure-building and sustainability dimensions
of Hawe and colleagues (1997), their three seminal texts (Hawe et al. 1997, 1998,
2000) and their immediate successors, a total of 12 texts, five of which belonged to
both the main path and the core.

The 6% text on the main path by Schwartz and colleagues (1993) provided a model
of the core components of capacity building in state health authorities, representing
the infrastructure-building dimension. The sustainability dimension was represented
by Bracht and colleagues (1994) and Shediac-Rizkallah and Bone (1998). The seminal
work of Hawe and colleagues (1997, 1998, 2000) was in positions 7 to 9 of the main
path.

Just as health promotion operates at different ecological levels, capacity building
operates at different levels of focus such as individual level, within communities,
within organisations and across organisations through coalitions and partnerships
(Hawe et al. 1998, Hawe et al. 2000). Hawe and colleagues (2000) use the concept of
predisposing, enabling and reinforcing factors (Green & Kreuter 1991) for creating
a general model for assessing community capacity.

Texts 10 and 11 on main path took the focus on community capacity-building.
In position 12, Ebbesen and colleagues (2004) brought HPCB back to enhancing the
ability of organisations and the health system to develop, implement, and sustain
health promotion programmes.

In the 13% position Catford (2005) proposed a National Health Promotion
Capacity Wheel consisting of eight domains for tracking national capacity in health
promotion and for steering countries in HPCB. This text, inspired by the Global
Conference on Health Promotion in Bangkok, acted as a bridging text between the
previous literature and the global HPCB subset.

Crisp et al. (2000) developed the measurement of capacity building. The New
South Wales Health Department (2001) presented a capacity-building framework,
which was largely based on the work of Hawe and colleagues. Joffres et al. (2004)
considered organisational capacity building. Higgins and colleagues (2008) discussed
seed funding for health promotion.

7.1.4  Problem-solving capability and community capacity building

Texts 10 and 11 on the main path by Labonté and Laverack (2001a, 2001b) focused
on community capacity building. They inherited from the problem-solving capability
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level of Hawe and colleagues (1997), namely the work of Eng and Parker (1994) and
Goodman and colleagues (1998). Assessing community capacity was also one of the
scenarios of HPCB as identified by Hawe and colleagues (2000).

Labonté and Laverack (2001a) defined community capacity building as describing
a generic increase in community groups’ abilities to define, assess, analyse, and act
on health or any other concerns with importance to their members. They derived a
framework for community capacity, consisting of nine domains: participation,
leadership, organisational structures, problem assessment, resource mobilisation,
“asking why?”, links with others, role of outside agents, and programme
management. In their second article (Labonté and Laverack 2001b) they discussed
building and measuring these nine domains.

Prior to the double articles on HPCB, Labonté (1998) discussed community
development in health promotion, Laverack (1999) considered methodology for
planning and measuring community empowerment, and Laverack and Labonté
(2000) provided a planning framework for community empowerment within health
promotion. Labonté and colleagues (2002) further discussed community capacity
building. Laverack (2005) addressed how public health professionals can help their
clients to gain power. Jackson and colleagues (19992, 1999b, 2003) aimed to develop
a model of community capacity and provided indicators for measuring community
capacity.

All later work on community capacity building also loaded in this subset.
Maclellan-Wright and colleagues (2007) designed an instrument for organisations for
the self-assessment of community capacity building, consisting of nine domains and
26 items.

Kim and colleagues (2009) derived a framework from the nine domains of
Labonté and Laverack (2001a) and applied it to assess the community capacity
building ability of health promotion workers in public health centres. Montemurro
and colleagues (2014) identified six primary categories of activity related to the
capacity building process. Bush and Garcia Bengoechea (2016) studied the
adolescent physical activity promotion capacity of an organisation. The texts by Kim
and colleagues (2009), Montemurro and colleagues (2014) and Bush and Garcia
Bengoechea (2016) were not cited by any other texts, making them the only end-
point texts in the core of the citation network.
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7.1.5  Global-level HPCB

Social determinants of health are known to be among the main causes of poor health
and inequalities between and within countries. The WHO Commission on Social
Determinants and Health was established in 2005 to support countries and global
health partners to address the social factors leading to ill health and health inequities.
In their final report (Commission on Social Determinants and Health 2008) they
stated that the social and economic determinants of health have not been adequately
addressed, and as a result the gap separating the rich and the poor is widening both
between and within countries all around the world. Along with the National Health
Promotion Capacity Wheel (Catford 2005), this report acted as a bridging text
between the fundaments of HPCB and the global-level core competencies literature.
These papers were in the 13t and 14t position of the main path.

The last five positions of the main path reflected the Galway Consensus
Conference, a meeting held in Galway, Ireland in 2007. The purpose of the
conference was to promote greater collaboration and exchange of understanding in
the development of core competencies, workforce development and common
approaches to HPCB on a global level (Allegrante et al. 2009b, Barry et al. 2009).

The Consensus Statement (Allegrante et al. 2009a) called for workforce capacity
building, proposing a framework of eight domains of core competencies required to
engage in health promotion practice. Barry (2008) called for workforce development
in countries with identified capacity needs and the development of international
collaboration on core competencies for health promotion practice, education and
training. Howze and colleagues (2009) illustrated what could be done to build health
promotion capacity in developing countries. The Ottawa Charter (WHO 1986) was
the only text in this global-level community to appear in the 8-core.

7.1.6  Other subsets

The last four communities detected in the network were smaller. The fifth
community focused on HPCB in primary health care workforce. Judd (2005)
presented an integrated model for health promotion and capacity building in the
workforce.

The sixth community considered school as health promotion setting.
Gugglberger and Dur (2011) used capacity building as an analytical tool for
addressing challenges in health promotion in schools.
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Organisational development and heart health promotion were in the focus of the
seventh community. MaclLean and colleagues (2003) found partnership and
organisational development as effective mechanisms for building capacity in heart
health promotion.

Nickel and Trojan (2009) presented a German application of a HPCB framework.
They developed an instrument called KEQ (Kapagititsentwicklung im Quartier) to assess

community capacities.

7.1.7  Conclusions

While the Ottawa Charter was the single most cited text in the network of HPCB
literature, the main intellectual lineage traced back to Rogers’ diffusion of
innovations theory (1962). These two separate paths reflect the foundations of health
promotion and capacity building, respectively. In addition to the origins and the core
literature, six subsets of later developments were identified, illustrating the diversity

of HPCB.

7.2 From conceptual framework to operationalisation (Paper Il)

The fit of the Finnish HPCB framework to empirical data was tested with primary
health care data from 2014. A total of 203 indicators were originally collected from
n=155 health centres (98%, N=158) to measure each of the seven dimensions of the
conceptual framework. Two indicators on information available at the website of the
health centre had identical data (t=1.00). Even if only 73 (47%) of health centres had
the timetable and contents of both health assessments at maternity clinics and of
comprehensive health assessments at child health clinics, no health centre had just
one of these available. One of these indicators was excluded from the analyses.

The original allocation of indicators under subdimensions and dimensions was
used as the initial partition in the analyses. A &-means clustering algorithm was used
to reassign indicators between dimensions where necessary. The same analysis was
repeated on the level of subdimensions. In the analyses, every indicator was assigned
to a cluster. The importance of the variable within the cluster was measured with its
loading, that is, correlation with the central synthetic variable.

The internal consistency of the initial classification of indicators proved to be
high, varying from 0.62 in Participation to 0.93 in Common practices. In the clustering
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analysis 45 out of 202 indicators were assigned to a dimension different from the
initial partition. The internal consistency of the cluster received after nine iterations
was higher than or equal to that of the initial cluster in six cases out of seven. Only
in Common practices dimension the internal consistency dropped slightly, from 0.93 to
0.92. The gain in the internal consistency of Resources, Participation, and Other core

Sfunctions was statistically significant. The results are presented in table 4.

Table 4. Number of indicators of HPCB in primary health care by the initial partition to
dimensions on rows and the cluster received as the result of the analysis in columns

Cluster M @ G @& 6 © O
Dimension

(1) Commitment 20 1

(2) Management 1 36

(3) Monitoring 25 8

(4) Resonrces 2 9 1 5 3

(5) Common practices 1 37

(6) Participation 1 3 1

(7) Other core functions 2 3 1 1 4 10 27
Standardised alpha before 0.88 090 091 0.70 093 0.62 0.83
Standardised alpha after 0.88 090 0.92 0.82 0.92 0.76 0.88

The internal consistency of Commitment was high, 0.88, in both the initial situation
and in the cluster found in the analysis. A total of 20 indicators out of 21 remained
in this cluster. Only one indicator depicting the involvement of the health centre in
drafting municipal accounts and plans on wellbeing loaded to the Management cluster
with a rather low squared loading of 0.14.

In Management both the initial and the resulting internal consistency were 0.90.
Out of 37 indicators, 36 remained in this cluster and only one, having a senior
nursing officer, loaded to Commitment cluster with a very low squared loading of 0.02.

In Monitoring the internal consistency slightly increased from 0.91 to 0.92 because
of eight indicators of oral health monitoring loading to Other core functions. The
squared loading of seven indicators of regular oral health examinations to Other core
Sfunctions was high, from 0.56 to 0.64, while the squared loading of systematic
monitoring of population oral health was 0.09.

As a result of the clustering, the internal consistency of Resources increased from
0.70 to 0.82. Only nine indicators of factors influencing dimensioning of school and
student health care along with physician resources in school health care remained in
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this dimension. Public health nurse resources in student health care, nutses
specialised in treating depression, substance abuse nurses, memory nurses, and
physician resources in maternity and child health clinics loaded to Participation cluster
with rather low squared loadings varying from 0.21 to 0.01. Osteoporosis specialist
nurses and dietitians or nutrition therapists loaded to Management with a squared
loading of 0.08. Health professionals with qualifications in sexual counselling loaded
to Common practices (0.08) and public health nurse resources in maternity and child
health clinics along with physician resources in student health care loaded to Ozher
core functions with low squared loadings of 0.02-0.05.

The internal consistency of Common practices slightly decreased from 0.93 to 0.92,
as one indicator out of 39, having a joint practice of compiling statistical summaries
of the proportion of tobacco users in school and student health care, loaded to
Monitoring dimension with a squared loading of 0.10.

Participation was initially measured with five indicators. In the analysis the internal
consistency of the dimension increased from 0.62 to 0.76. The subdimension
measuring the amount of information on the health centre’s website remained in this
dimension, whereas conducting client feedback surveys on preventive health services
was assigned to Other core functions (0.06) and systematic organising of residents’
forums loaded to Management (0.01).

In Other core functions the internal consistency increased from 0.83 to 0.88.
Indicators initially classified under this dimension were assigned to all seven clusters.
All six indicators of the inspection of health, safety and wellbeing at school loaded
strongly to Participation (0.26-0.54) along with all three indicators of prenatal
screenings (all 0.10) and one indicator of the number of comprehensive health
assessments in school health care (0.03). Systematic communications on healthy diets
and influenza vaccinations (0.12-0.14) and health examinations for unemployed
people (0.14) loaded to Management.

The number of comprehensive health assessments in maternity and health care
clinics (0.11), systematic communications on prevention of domestic violence (0.006),
health examinations for 16—17-year-olds outside the educational system (0.05), and
breast cancer screenings for statutory age groups (0.02) were assigned from Other core
functions to common practices. Systematic communications on the prevention of
accidents loaded to resources (0.10) and planned health assessments at maternity
clinics for primiparae by public health nurse loaded to Monitoring (0.02).

A similar analysis was conducted using 36 subdimensions as the initial partition.

After three iterations 12 indicators were assigned to a subdimension different from
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the initial partition. As a result, the internal consistency of nine subdimensions
increased and that of seven subdimensions decreased.

The biggest gain in internal consistency was achieved in the subdimension of
systematic mass communications by relocating two indicators. The internal
consistency of special needs counselling and guidance increased from 0.81 to 0.90
by relocating five indicators to written practice for identifying problems and to health
counselling available without notably affecting the internal consistency of the
receiving subdimensions.

The results imply that the conceptual framework fit the data quite well, but on
the other hand the number of variables can be justly reduced. The internal
consistency of dimensions was considerably high, ranging from 0.62 to 0.93,

indicating that the initial classification was accurate.

7.3 School smoking policy as an example of HPCB on local
level (Paper Ill)

For this study the TEAviisari basic education data from 2009 were merged with SHP
data from 2009-2010. The data consisted of 513 schools which participated in both
studies, totalling 75,059 pupils aged 14 to 16 in SHP data.

A total of 91% of pupils perceived that smoking was totally prohibited at school,
8% reporting that smoking was allowed in certain places and 1% reporting that
smoking was allowed without restrictions. Smoking restrictions were reported as
being very closely monitored by 21% and as being somewhat closely monitored by
60% of pupils. One pupil in five (19%) perceived that smoking restrictions
concerning pupils were hardly monitored at all.

In all, 15% of the adolescents reported daily smoking. The percentages in 8t and
9t grade were 14% and 20% for boys and 10% and 16% for girls, respectively. The
differences between grades and genders were statistically significant (p<0.0001). Out
of pupils who reported smoking at least once a week, 40% reported never smoking
on school premises, 27% reported never smoking at the vicinity of school during the
school day and 16% reported never smoking on the way to or from school.

Six per cent of schools reported that smoking did not exist during the school day
and 10% reported that smoking existed but the cases were not documented. Further,
79% reported that smoking existed and detected cases were documented, and 5%
reported that smoking existed, detected cases were documented and school-specific
summaries of the detected cases were prepared. Three schools (0.6%) reported that
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they don’t know if smoking existed during the school day. For the analyses the data
were restricted to the schools where smoking had been detected (n=496; 74,143
pupils). However, there was no statistically significant association between school
documenting policy and the pupils’ overall smoking status. Also, conducting school-
specific summaries did not make any statistically significant difference compared to
documenting only.

A systematic documenting of smoking incidents increased pupils’ perception of
smoking restrictions being monitored at school (OR 1.67) when compared with not
documenting at all. Compiling school-specific summaries further increased the odds
(OR 1.91). A pupil smoking daily (OR 1.38) and parents not having a higher
education degree (OR 1.21) also increased the odds of the perception that smoking
restrictions are monitored at school. Gitls had slightly higher odds than boys (OR
1.07). The grade of the pupil (8% or 9t) had no statistically significant impact. The
size of the school had a small, negative impact (OR 0.95), which indicates that pupils
in smaller schools were slightly more likely to perceive smoking restrictions being

monitored. The odds ratios are presented in figure 5.
Smoking restrictions are monitored at school

Smoking was documented by the school i ®

1
Smoking was documented and summarised by the school < : L
'
Pupil smokes daily E ——
Mumber of pupils at school (in hundreds) 4 >—.—<E
Neither parent has a higher education degree E ——
Girl 4 E —&
9th grade ’_E.’_‘

4

Odds ratio (log scale)

Figure 5. Odds ratios and their 95% confidence intervals for pupils’ perception of smoking
restrictions being monitored at school by documenting smoking incidents and pupil’s daily
smoking, controlled for gender, grade (8% or 9t), parents’ education, and the number of
pupils at school in hundreds, including a random intercept for schools

When analysing pupils who smoke at least once a week, the school’s documenting
policy was associated with those pupils not smoking in the vicinity of school during
school time (OR 1.81) but had no significant association with smoking on school
premises or on the way to or from school. The number of pupils at the school was
negatively associated with not smoking near the school during school day (0.87) and

not smoking on the way to or from school (OR 0.92).
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8 DISCUSSION

8.1 Findings

8.1.1  The evolution and conceptual development of HPCB

Publication I provides a comprehensive bibliometric analysis of how the concept of
HPCB has evolved over time. The concept was brought into focus by Hawe et al.
(1997), emphasising organisational structures, resources, skills, and commitment.
They identified three different levels of HPCB: Health infrastructure or service
development, programme maintenance and sustainability, and problem-solving
capability of organisations and communities. The findings show that the diffusion
of innovations theory and the Ottawa Charter (WHO 1986) were foundational to all
three levels of HPCB.

Hawe and colleagues (2000) further presented a total of nine scenarios for HPCB.
Labonté and Laverack (2001a, 2001b) expanded on this by focusing on community
capacity building, one of the scenarios proposed by Hawe et al. (2000). The findings
in Publication I highlight that community capacity building has become the most
cited and developed area, possibly at the expense of other important scenatios.

The study took use of graph theory and citation network analysis, offering a visual
and structural understanding of the literature's development. Main path analysis was
used to trace the intellectual development of the field, £-core decomposition
identified 38 core texts central to the literature and community detection revealed
eight subsets of texts.

Put on a timescale, one of the subsets represented the origins from the diffusion
of innovations theory (Rogers 1962) to early 1990s. Another subset consisted of the
seminal work by Hawe and colleagues (1997, 1998, 2000) along with the fundaments
of both the health infrastructure or service development and the programme
maintenance and sustainability level. The other six subsets represented later
developmental paths, including community capacity building, workforce

development, and global-level competencies.
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Birgel and colleagues (2023) reviewed methods for assessing community capacity
in health promotion. They found nine domains in common, which include
community participation, knowledge and skills, resources, leadership, community
power, sense of community, collaboration, critical awareness and problem-solving,
and community structure. In addition, they identified commitment, communication,
shared values and goals, and sustainability as common sub-domains.

A parallel path to community capacity building, influenced by international
conferences in Bangkok and Galway, focused on global-level capacity building
through core competencies. The findings suggest that less attention has been paid to
other settings like schools and organisational development, despite their relevance.
These were in the focus of Publications II and III, highlighting the role of
implementation and local context such as governance structures and school size.

The Finnish TEA framework didn’t appear in the search for the citation network
even if the search was directed at texts published in 2016 or earlier. The TE.A
framework was published only in Finnish in 2007 (Rimpeld 2007) and presented in
English for the first time three years later at the 3 European Public Health
Conterence (Rigoff et al. 2010, Saaristo et al. 2010a). It was not until 2020 that Zens
and colleagues (2020) considered TEAviisari as an example of digital public health
in practice. However, the Kapazititsentwicklung im Qnartier KEQ) framework (Trojan
& Nickel 2008), initially published in German, had gained international visibility to
be identified as a developmental branch of its own.

Publication I demonstrated how uncovering the conceptual genealogy provided
an interesting insight into the origins and intellectual evolution of HPCB through
scholarly citation practices. The analyses revealed that the diffusion of innovations
theory has significantly influenced the development of organisational strategies
aimed at the sustainable dissemination of principles articulated in the Ottawa Charter
for Health Promotion. The findings underscore the predominance of community
capacity building while also drawing attention to notable advancements in other

settings.

8.1.2  HPCB framework evaluation

Publication II evaluates the TE.A framework and tests it using empirical data from
the TEAviisari tool. Internal consistency of the seven dimensions of the framework

was high (Cronbach’s alpha: 0.62-0.93), indicating a reliable classification of
indicators.
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Clustering analysis confirmed the framework’s structure, making a strong case for
the practical utility and methodological soundness of the framework in assessing
organisational HPCB. By combining empirical validation with statistical rigor, it
demonstrates that HPCB can be measured in a consistent manner.

Many dimensionality reduction techniques, such as the principal component
analysis, factor analysis, and independent component analysis, work by transforming
high-dimensional data into a smaller set of synthetic variables in a space of fewer
dimensions. However, these new variables often lack clear meaning in terms of the
original data, making interpretation difficult.

Clustering of variables (Chavent et al. 2012) offers a more interpretable
alternative. Although it uses synthetic variables during the process, it ultimately
focuses on grouping the original variables based on statistical similarities. Grouping
variables into clusters by statistical grounds has straightforward practical
implications. By identifying the leading variables from each cluster, we can reduce
the number of variables we work with without losing much information.

This approach is especially useful when the number of variables exceeds the
number of observations in the data (#>#). In 2012 there were 158 health centres in
Finland, 155 of which provided valid data on a total of 203 indicators. In such cases
reducing dimensionality while preserving interpretability is crucial.

The analyses showed that Commitment and Management dimensions appear already
well-structured with minimal ovetlap. Monitoring and Common practices also showed
high internal consistency. Other core functions scattered over all other dimensions,
implying that there was room for improvement. Compared to development stage
(Saaristo et al. 2010b), the internal consistency of dimensions had improved.

Supported by these analyses, a total of 87 indicators were discarded from the
primary health data collection of 2016. Most notably, the items in the
implementation plan were trimmed by 4; assigned responsibilities were reduced from
eight highly correlated variables to just one; health counselling available was trimmed
by seven indicators; early detection and intervention for alcohol use was cut from
four to two indicators; and two indicators were dropped from the systematic
communications subdimension. The two indicators with identical data were merged
into one.

The TEAviisari tool is widely used in Finland by municipalities, regional
administration, and the national government. It supports policymaking, performance
monitoring, and communication with the public. The tool’s web interface enhances

transparency and accountability. While the framework works well in Finland, it could
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be adapted for use in other countries, provided local governance structures are
considered.

Zens and colleagues (2020) have identified TEAviisari as a prime example of how
digital platforms can visualise health promotion data at the municipal level, enabling
local actors to effectively assess and benchmark their health promotion activities.
Tollmann et al. (2025) investigated competencies necessary for successful
coordination of municipal health promotion and recognised the TE.A framework as
one of nine relevant models.

Internationally, Kim and colleagues (2009) tested a community capacity building
framework derived from the work of Labonté and Laverack (2001a, 2001b) with
survey data from health promotion workers in Korean public health centres. Their
study demonstrated high internal consistency in each of the nine dimensions of their
framework. Despite differences in setting, this highlights a conceptual alignhment
between their work and Publication II. Notably, their paper was also identified as
one of the end-point texts in the 8-core of the citation network of Publication I,
representing the community capacity building subset.

Kuentz-Simonet and colleagues (2017) used clustering of variables method for
successfully assessing a conceptual quality-of-life framework and the capacity of
municipalities in France to adapt to climate change. They identified distinct
trajectories for municipalities and spatial disparities based on changes in quality-of-
life indicators.

Publication II serves as an example of organisational HPCB, assessing the fit of
the conceptual framework to empirical data. The analyses confirmed that the initial
categorisation of indicators under the seven dimensions was largely accurate. The
results showed that the framework was useful for developing the measurement of
organisational HPCB and for presenting the results. At the same time the results
showed that the number of indicators can be justly reduced without compromising
validity.

8.1.3  Systematic enforcement of school smoking bans

Publication III provides compelling evidence that systematic enforcement of
smoking bans at school can reduce smoking during school hours and shape pupils’
perceptions of school policies. Pupils in smaller schools were more likely to perceive
enforcement as strict. Regular smokers in small schools were less likely to smoke

near school or during commutes.
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The decline in smoking during school hours may lead to a reduction in pupils'
exposure to smoking within educational environments, thereby lowering the
likelihood of smoking initiation among adolescents, who atre at a developmentally
vulnerable age for experimenting with tobacco products, in school settings. These
findings align with prior research (Galanti et al. 2014), which suggests that school-
based policies can play a critical role in lowering the prevalence of smoking among
youth.

A strict school smoking policy, especially with documentation, reflects a school’s
commitment to health promotion. However, the finding also raises questions about
the unintended consequences of strict bans, such as increased use of alternative
tobacco products or a forbidden fruit effect, potentially increasing smoking outside
school settings.

The study also reveals the limits of school-based interventions. While effective
during school hours, these policies do not significantly influence behaviour outside
school or overall smoking rates, as also suggested by Sabiston and colleagues (2009).
Kuipers et al. (2015) found consistent results about associations between stricter
school tobacco policies and less smoking on school premises, yet no association
between school tobacco policies and the prevalence of daily smoking.

These findings support the broader understanding that family, peer, and
community influences play a critical role in adolescent smoking behaviour.
Furthermore, national-level measures are essential for reducing adolescent smoking.
Increasing cigarette and e-cigarette taxes has proven one of the most effective
interventions (Fleischer et al. 2021). Teenagers are highly price-sensitive, so tax hikes
significantly deter initiation. Comprehensive smoking bans in public spaces reduce
youth exposure and normalise non-smoking. Raising the legal purchase age limits
access to tobacco products and banning flavours that appeal to youth further reduces
adolescent tobacco use. National policies create an environment where smoking is
less accessible, less affordable, and less acceptable.

The prevalence of smoking among Finnish 14—16-year-olds was 15% in the data
of Publication III, consistent with national (Kinnunen et al. 2013) and international
studies (Hibell et al. 2012, Schnohr et al. 2008) with gender and grade differences.
Written school smoking bans, strict monitoring, tobacco prevention programmes,
and schools where staff don't smoke are linked to lower adolescent smoking rates
(Kumar et al. 2005, Lovato et al. 2010).

After publication III there has been rise in the use of tobacco and nicotine
products among pupils, especially through electronic cigarettes (Ollila &
Ruokolainen 2023). Studies have aimed to explore how schools detect, record and
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respond to policy violations (Cole et al. 2022). However, research on these
operational practices remains sparse. Most existing literature emphasise the existence
of policies and staff awareness rather than detailing the specific procedures used to
enforce them. A particular interest for further research could be in the unintended
consequences such as shifts to smokeless tobacco and vaping.

Linnansaari et al. (2019) investigated how school staff members respond to
school tobacco policies depending on contextual factors at the individual,
interpersonal, school, implementation, and national level. They identified three
scenarios explaining the enforcement of school tobacco policies by staff members.
The results of Publication I are consistent with their finding that when contextual
factors make staff perceive that their contribution is leading to positive outcomes, it
may lead to staff members showing motivation for the enforcement of the school
tobacco policy.

Schreuders (2020) has discussed in more detail the complexity of the school
environment in the context of smoke-free school policies. The effects of school
tobacco policies depend largely on how the relevant actors respond to their
implementation.

Large-scale surveys conducted in the United States (Patel et al. 2022, Schillo et al.
2020) and Australia (Jongenelis & Robinson 2023) indicate that staff observations
are the primary method for identifying violations. Yet studies highlight challenges
and inconsistencies in the enforcement of the policies. Linnansaari and colleagues
(2022) called for reinforcing structures and practices that facilitate consistency in the
enforcement of school tobacco policies.

Publication III acts as an example of HPCB on local level, investigating the
effects of the systematic enforcement of a school policy. A systematic policy was
found to be strongly linked to pupils’ perceptions and their behaviour. This indicates
on one hand that right things are being measured from schools through the TE.A
framework, but also that the measures taken at schools seem to have a role in
promoting the health and wellbeing of the pupils.

8.2  Strengths and limitations

The three publications in this thesis each contribute to a different level of HPCB:
conceptual, organisational, and institutional. All three studies emphasise data-driven
methods through citation network analysis of the published literature, clustering of
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variables in a sector-specific dataset, and generalised linear mixed model applied in a
practical two-level school setting. Each method offers a unique angle on the topic.

Most TEAviisari data is collected from designated informants in municipalities
and schools. The informants are official representatives who have access to official
records and validated information. They often know the requested or they know
where to find it quickly. For example, in schools the informant is usually the
headmaster. This also encourages diligence since the informant knows their role is
monitored.

Even if all indicators in TEAviisari data are factual and therefore independent of
the informant, there is always the risk of self-interpretation. The informants might
present data in a way that reflects positively on their municipality. To address this
issue a few indicators were hand-picked for auditing at every data collection (e.g.
Pekkanen et al. 2019). As a result, misinterpreted data were corrected, and ambiguous
indicators discarded or developed further for the future data collections.

The volume of activity is not being assessed very well. Most TEA indicators
measure if something exists, because that is the level than can reliably and
comparably be assessed. How things are then implemented and to what extent varies
from municipality to another. For instance, an organisation may have monitoring
and evaluation in place, but how well these activities are carried out and to which
extent they collect the data that are used to improve their programmes, is not
assessed. This is an acknowledged limitation of data available as well as of the
TEAviisari tool.

However, merely the existence of certain plans and structures often indicates that
several things must have already been done right or taken into consideration. They
act as prerequisites for activities of good quality.

The use of graph theory and citation network analysis in Publication I with three
statistical methods offer a novel way to trace conceptual development. The analyses
cover decades of literature, identifying key texts and intellectual lineages. The
findings clarify how different strands of HPCB have evolved and diverged, and
highlight underexplored areas like schools and organisational development.

The analyses were constrained by the exclusive use of the Scopus database. The
Scopus has strict inclusion criteria, including peer-reviewed content and ISSN
registration. Scopus mostly doesn’t index reports, theses, dissertations, working
papers, policy documents, and technical notes. During the review of references cited
in the texts identified in the initial phase, twelve additional publications meeting the
original inclusion criteria were discovered. However, only two of these, the final
report by Hawe and colleagues (2000) and the doctoral thesis of Judd (2005) were
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incorporated into the dataset during the second phase. Including these twelve texts
in the initial population would have increased the number of texts uncovered in the
second phase. Integrating the references from these additional texts into the citation
network might have influenced the community detection process, potentially
reassigning some texts to different subsets. Nonetheless, such changes would likely
have had minimal impact on the overall structure of the network.

In literature reviews the abstracts or sometimes keywords can be used to identify
relevant texts. This wasn’t, however, a literature review but instead a quantitative
analysis tracking the intellectual lineage of scholarly impact and the evolution of
ideas. Citations are explicit, observable relationships between papers. They are
objective and verifiable indicators of how ideas spread and evolve.

Three different quantitative methods gave different insights into the HPCB
literature supporting each other. Main path analysis as a method and the way the data
were constructed were useful in uncovering the origins but are less suitable for
detecting later developments of the concept. The k-core decomposition and
community detection were essential in obtaining an insight into later developments
in the literature.

The strong internal consistency of dimensions found in Publication II is a
strength supporting the reliability of the TEA framework and the TEAviisari tool.
The major limitation is that the analysis was conducted only once and in one sector,
primary health care, which is no longer on the responsibility of the municipalities
starting 2023. A more comprehensive insight could be acquired by analysing several
municipal sectors at once using an unsupervised learning approach. Also, the data
used in all the analyses growing old is an acknowledged limitation.

The strengths of Publication III include a large number of participants and using
two national datasets for pupil and school perspectives. It addresses a critical age
group for smoking prevention and offers actionable insights for school
administrators and policymakers. However, the cross-sectional design limits
conclusions about cause and effect between documenting policy and smoking
behaviour, although it's likely strict policies lead to perceived monitoring and lower
smoking.

The limitations of Publication III are related to the reliability of survey data
collected from 14—16-year-olds. However, the SHP study is considered well-
established and methodologically robust. The survey is administered in schools
during class time ensuring high participation rates and a controlled environment.

Haugland and Wold (2001) have studied the reliability of self-reported data from
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adolescents. They concluded that self-reported health complaints among adolescents

can be reliable, but item clarity and cognitive understanding are critical for validity.

8.3  Implications for practice

This thesis consists of three distinct perspectives on the concept of HPCB with
Finnish municipalities in the highlight, providing a multi-level insight. Publication I
provides the theoretical foundation, Publication II operationalises it at the
organisational level and Publication III in a school setting, focusing on enforcement
of smoking bans as a form of capacity building.

Publications II and III emphasise the importance of reliable and context-sensitive
indicators for assessing HPCB. The results call for coordinated collaboration across
policy, organisational, and community levels. The diffusion of innovations theory
further underpins the need for sustainable dissemination approaches. TEAviisari and
school tobacco policies demonstrate how theoretical frameworks can be translated
into actionable strategies.

Based on these results, Sendall et al. (2023) pointed out that there is a gap in the
practice and quality of health promotion evaluation. They suggested that health
promotion should seek to better understand the nature of organisations,
practitioners, and the system to build evaluation capacity and practice.

While confirming clusters similar to the conceptual framework, Publication II
also indicated that it is possible to get even more consistent dimensions. This is
relevant especially from a practical perspective. Since policymakers may take
advantage of the TEAviisari tool by looking at the dimensions and their
subdimensions only without drilling down to individual indicators, it is important
that the dimensions and subdimensions are consistent and relevant. The more
consistent the dimensions are, the smaller number of indicators is also needed to
describe the dimension. This helps towards discovering the minimum possible
number of indicators that reliably describe the HPCB of the organisation in question.
Data reduction is especially important considering the informants. Data collections
are after all an extra burden to the municipalities and schools and should be kept at
minimum. The analyses suggest that the number of indicators can be justly reduced.

Presentation of the results in a transparent manner to local governments and the
residents of municipalities increases the accountability of local authorities. The web-
based user interface provides a quick access to relevant, interpreted information for

decision-makers, including national-level policy making and guidance. Exceptionally
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high response rates demonstrate the commitment of local actors in promoting the
health and wellbeing of their population and guarantee the quality and credibility of
the tool.

The data have been widely used at different levels of governance. Municipalities
have used the data for example in setting performance targets, in mass
communication, and in compiling accounts and plans on wellbeing (Helakorpi et al.
2016, Poikonen 2019). Regional state administrative agencies have used the data in
the follow-up and monitoring of the implementation of legislation (Regional State
Administrative Agency for Northern Finland 2022, Wiss et al. 2014). The
government of Finland has used the data in monitoring the fulfilment of the strategic
targets of the government budget as well as in the preparation of legislation (Ministry
of Finance 2020, Mannerkoski & Ruponen 2024).

Tervonen and Alastalo (2024) stated that TEAviisari and the TEA framework
have turned health promotion into a manageable, measurable object and, in doing
so, changed the way we talk about health promotion at municipal, regional and
national levels, as well as created a whole new way of describing and illustrating
health promotion, and evaluating the success of local activities. They argue that
TEAuviisari’s simple and appealing design integrates it into municipal evaluation
systems reinforcing evidence-based governance while simultaneously producing new
power relations and forms of oversight.

The results imply that it is possible to measure the HPCB of organisations in a
comparable way forming a knowledge base that can be used as a basis of funding.
As a result, a coefficient based on health and wellbeing performance has been
included in both the municipalities’ central government transfers (Act on Central
Government Transfers to Local Government for Basic Public Services 618/2021)
and the central government funding of the wellbeing services counties (Act on the
Funding of Wellbeing Services Counties 617/2021).

Schools should implement systematic documentation of smoking violations to
reinforce anti-smoking norms and reduce smoking during school hours. School
administrators can use these findings to advocate for stronger enforcement
mechanisms and staff training.

Since school policies alone are insufficient, broader strategies involving families
and communities are needed to reduce overall adolescent smoking. Schools can use
documentation not just for enforcement, but also as a tool for evaluating the

effectiveness of their tobacco control policies.
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All three articles emphasise the value of data in guiding public health actions.
Effective health promotion requires coordinated efforts across community,
organisational, and institutional levels.

Tools like TEAviisari and monitoring systems in schools can be adapted and
scaled to other settings, promoting accountability and transparency. Findings
support the integration of health promotion into broader policy agendas.

8.4 Recommendations for further research

The statistical methodology of graph theory and citation network analysis helped
visualise the interconnectedness of the origins and our present understanding of
HPCB in a way that goes beyond content analysis or meta-analysis. The results
suggest that graph theory is a neglected area of mathematics that could be utilised
much more in the field of public health. Apart from graph theory, another insight
into the underlying topics of HPCB could be obtained by text mining the abstracts
of relevant literature. This could be a relevant approach in identifying emerging
trends before the accumulation of citations.

Further exploration of different topics in the field of public health utilising graph
theory and citation networks could provide a useful overview of theories that are
common to different topics and highlight approaches that are predominant or
neglected. As a tool for advancing knowledge and understanding between different
topics, community detection could be used in recognising the differences between
related concepts and theories as a prerequisite to distinguishing purposeful
differences from arbitrary ones. Also, further analyses focusing on the
underrepresented developmental paths of HPCB such as school as a setting for
health promotion, organisational development or workforce development, are
encouraged. As the citation network in Publication III was constructed to reveal the
origins, a different search strategy could give more insight into the later
developments.

The results of Publication II encourage to further develop the TEAviisari tool
and the data collections while seeking for the smallest possible set of indicators that
would reliably describe the activities of municipalities, regions or units in a
comparable manner. An analysis like the one on primary health care should be
conducted on data on other municipal sectors. An unsupervised analysis such as an
independent component analysis on all sectors at once could produce interesting

results on the interconnectedness of the dimensions across fields of action.
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Since the TEA framework seems to work rather well with data from Finland, it
would be very interesting to see how it works in other governmental structures or
political contexts. Also there remains a need for research in further validating the
indicators, as well as for case studies on how the indicators have affected activities
in municipalities.

While research confirms both the high rates of tobacco and nicotine use at
schools and the presence of school-level policies, there is a notable lack of detailed,
empirical evidence on how violations are consistently identified, recorded, and
addressed. This gap points to the need for future research to go beyond policy
descriptions and instead evaluate the effectiveness of the enforcement of the
policies.

Future longitudinal studies on school policies could clarify how policies affect the
behaviour of adolescents. Publication III only considered documented cases of
policy violations. More school-level and multi-level research is needed to understand

the effectiveness of the implementation of school policies.
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9 SUMMARY

This thesis consists of three distinct perspectives on the concept of health promotion
capacity building (HPCB) with Finnish municipalities in the highlight. HPCB
emerged in international literature in the 1990s, shifting the focus of health
promotion from interventions to the organisations implementing them.

In Finland, promoting the health and wellbeing of their residents is one of the
main tasks of municipalities. The need for comparable nationwide information about
measures taken by municipalities became obvious in 2001. The government
resolution on the Health 2015 Public Health Programme suggested that a part of the
funding of municipalities should be based on their health promoting activities.
HPCB provided a useful framework for the comparable measurement of measures
taken by municipalities, eventually leading to the launch of TEAviisari, a
benchmarking tool for HPCB.

The origins of HPCB were traced back to the diffusion of innovations theory.
The Ottawa Charter was identified as the cornerstone of health promotion. Later
developments found were community capacity building, global-level HPCB,
organisational development, workforce development, health promoting schools as
well as Kapazititsentwicklung.

TEAviisari covers primary health care, basic education, upper secondary
education and vocational education, the promotion of physical activity and culture
as well as municipal management. The fit of the Finnish TFE.A framework to primary
health care data was found to be good even if areas for improvement were also
identified.

HPCB data on basic education was combined with pupil-level data on the
wellbeing of secondary school pupils, highlighting the importance of HPCB
especially in areas with low socio-economic level. The implementation of a
systematic tobacco use documenting policy was found to be associated with lower
levels of smoking at the vicinity of the school during school hours as well as the
pupils’ perceptions of smoking being prohibited, and restrictions being monitored.

The results presented in this thesis have in part helped develop a knowledge base
on health promoting activities, comprehensive and reliable enough to serve as a basis
of funding. The coefficient based on health and wellbeing performance was
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introduced in the municipalities’ central government transfers in 2023 and in the

central government funding of the wellbeing services counties starting 2026.
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the twenty years following the seminal work. Citation network Capacity-building;
consisting of 230 texts was constructed in two phases. Texts identi- community capacity;
fied in Phase A were articles with all of the words health, promotion, competencies;

capacity, and building in their title (n = 79). In Phase B all texts that organizational development;
were cited by more than one phase A text (n = 151) were added to health-promoting schools
the population. Three quantitative methods - main-path analysis,

k-core decomposition, and community detection - were used to

identify the strongest path, the core of the network and distinct

cliques within the network, respectively. The intellectual source was

traced to the diffusion of innovations theory. All dimensions of

HPCB could be traced back to the seminal work on the adoption

of innovations in organizations. The single strongest path of more

recent applications focused on global level HPCB. However, the

majority of the more recent texts highlighted in the analyses were

associated with community capacity-building. Other recent devel-

opments detected were organizational development, workforce

development, health promoting schools, and a German

Kapazitatsentwicklung application. These results suggest that

HPCB has on the one hand given birth to a global-level core

competencies approach, while on the other hand it has mostly

focused on community capacity-building. As a consequence,

other scenarios have received considerably less attention.

Introduction

In the Ottawa Charter (WHO 1986) health promotion was defined as the process of
enabling people to increase control over their health. In the following decade the under-
standing of the determinants of health in populations improved, bringing forth the
complexity of the relationship between health promotion activities and expected health
outcomes. As a result, the focus of evaluating health promotion programmes started to
shift from the assessment of the outcome of an intervention to understanding the
processes by which it was achieved and to reproducing and sustaining the effects of
successful interventions. (Nutbeam 1998.)
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Hawe et al. (1997) took this shift in emphasis a step further by combining the
evaluation of health promotion interventions and programmes with more general ideas
on capacity-building (see e.g. Eade 1997; Milén 2001) and focusing on identifying the
ways in which successful health promotion programmes and interventions can be widely
disseminated and sustained. They defined health promotion capacity-building as an
approach to the development of sustainable skills, organizational structures, resources,
and commitment to health improvement in all sectors to prolong and multiply health
gains many times over. Accordingly, focus shifted to the ability of organizations to apply
and integrate interventions and health promotion programmes in their basic activities in
a way that generates permanent effects and changes. Hawe et al. (1997; 1998; 2000)
identified three dimensions of health promotion capacity-building, for which they pre-
sented nine scenarios.

The first dimension, health infrastructure or service development, consisted of two
scenarios: a) assessing the capacity of a particular organization to tackle a health issue and
b) assessing the quality of programme planning. Programme maintenance or sustain-
ability was operationalised visible in the scenario of ¢) assessing if a programme is likely
to be sustained (Hawe et al. 2000).

The third and most important dimension was building problem-solving capability of
organizations and communities. The six scenarios following from this dimension were:
d) assessing the strength of a coalition, e) assessing opportunities to promote incidental
learning among other health workers, f) assessing opportunities to promote informal
learning among other health workers, g) assessing the learning environment of a team or
project group, h) assessing the capacity for organizational learning, and i) assessing the
community capacity to address community issues (Hawe et al. 2000).

Considering the diverse approaches to health promotion capacity-building, it is
important to further uncover the texts that constitute the foundation of our present
understanding of the concept of health promotion capacity-building and to identify more
recent developments of the concept in public health research and its published literature.
Graph theory and citation network analysis provide novel tools for identifying the most
important citations and central texts that have shaped our present understanding. The
use of quantitative methods provide a new perspective on the interconnectedness of the
literature and moves beyond descriptions of health promotion capacity-building.
Citation network analysis has been used before for example for tracing the origins of
the concept of social capital (Moore et al. 2006), athlete development models (Bruner
et al. 2009), and team building in sport (Bruner et al. 2012).

Data and methods

The way scholars in a field have cited each other can best be uncovered using a citation
network. A citation network is a social network consisting of texts connected by directed
arrows representing citations (He et al. 2009).

The citation network of the health promotion capacity-building literature was con-
structed in two phases in a similar way as in previous research (Moore et al. 2006). The
search in phase A was conducted in January 2017 and was restricted to Scopus, an
extensive database of peer-reviewed journals and other publications with advanced
export functionalities.
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The search was directed at texts published 2016 or earlier with all of the words health,
promotion, capacity, and building in the title of the article or the book, including all and
any conjugations, with no language restrictions. The initial phase A search identified 79
distinct entries. The earliest published text uncovered using this search strategy was
Building community capacity for health promotion: a challenge for public health nurses by
Rebecca Kang (1995). Six texts were published in 2016. Three texts included in phase
A were in German and two in Spanish. The references of these texts were included while
constructing the citation network.

The text population was expanded in phase B to include those texts that were cited by
more than one of the original 79 articles. An additional 151 texts were identified as
a result of this expanded search. Those texts did not have any restrictions regarding their
titles and they did not have to be featured in the Scopus database. Two software products
were excluded from the phase B population. As a result of the two-phase search, 230 texts
were identified for analysis. The earliest published text in the final population was Field
theory in social science (Lewin 1951).

The citation ties between the 230 texts form a citation network. According to graph theory,
a citation network is a directed graph. A path is an alternating sequence of unique vertices
(texts) and edges (citations), starting and ending at a vertex (Kolaczyk and Csardi 2014).

The most widely used measure for quantifying the prominence of a vertex in
a network is the Freeman degree. The degree of a vertex is the number of edges incident
to the vertex. In a network with directed edges, the degree centrality can be split into
indegree and outdegree centrality. Indegree centrality measures the importance of texts
in terms of being cited, and outdegree centrality measures citing of other texts. A text
with an outdegree of zero and an indegree greater than zero is called an origin text. An
end-point text is one that has an indegree of zero and an outdegree greater than zero
(Kolaczyk and Csardi 2014). A total of 17 texts had no links with any other texts and
therefore had a degree of zero. A total of 60 texts were identified as origin texts and 39 as
end-point texts. The citation network is visualized in Figure 1.

The way in which health promotion capacity-building emerged within the public
health literature over time was mapped using three different methods: 1) main path
analysis, 2) k-core decomposition, and 3) community detection. The main path analysis
provides a longitudinal perspective on how the concept has developed according to the
way researchers in the field have cited each other. The main path was uncovered by
outlining the path formed by the vertices with the highest degree (Carley, Hummon, and
Harty 1993; Yin et al. 2006).

The k-core decomposition is useful for peeling a network into layers like an onion.
A k-core of a graph is a subgraph for which the degree of all vertices is at least k, with no
other subgraph obeying the same condition containing it. The coreness of a vertex is
defined as k if it belongs to the k-core but not to the (k + I)-core. The directness of edges
was ignored in the k-core analysis (Kolaczyk and Csardi 2014).

Finally, community detection with a spin-glass clustering algorithm (Reichardt and
Bornholdt 2006) was used to detect natural subsets in the data. In the complex networks
literature these subsets are called communities. The process is illustrated in Figure 2.

All analyses were conducted using R version 3.4.1 (R Core Team 2017). The data
obtained from Scopus were read into R using the bibliometrix package (Aria and
Cuccurullo 2016). Data analyses were undertaken with the igraph (Csardi and Nepusz
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Figure 1. Visualization of the citation network. The size of a vertex reflects its degree.

2006) and sna (Butts 2016) packages. The list of 230 texts included in the study is
available upon request from the author.

Results

The most cited text in the network was the Ottawa Charter (WHO 1986), with an
indegree of 43. The seminal article of Hawe et al. (1997) and an article by Labonté and
Laverack (2001a) both had a total degree of 44, the highest in the network. The mean
degree centrality score — the number of citation links held by a text on average — was 8.5.
Citations are directed links between texts. The total number of links in a citation network
always equals twice the number of citations - the sum of incoming links and outgoing
links. The average number of incoming links — the mean indegree score — was 4.3, which
means that each text in the citation network was cited on average by four other texts.
The main path consisted of nineteen texts (Table 1). The innermost core of the graph,
the 8-core, was composed of eight phase A texts and 30 phase B texts. The 8-core is
a maximal group of texts which were directly connected to at least eight other texts in the
group. The 8-core was a tightly interlinked group of texts building on the work of Israel
(1985), McLeroy et al. (1988), and Eng and Parker (1994) as well as the Ottawa Charter
(WHO 1986). The main path was located in its entirety in cores 5-8. Texts in positions
3-12 of the main path were included in the 8-core. All 8-core texts are listed in Table 2.
The clustering analysis identified eight communities in the citation network: The
origin texts formed a clique of their own. The second community consisted of the first
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Main path

Main path analysis of 19 texts

8-core

k-core decomposition
structure

Citation
network
(n=230)

Community detection

Figure 2. A diagram of the data and methods.

Table 1. The indegree, outdegree, coreness and community of texts on the main path of
health promotion capacity-building literature.

Position Text Indegree Outdegree Coreness Community
1 Rogers 1962 19 0 7 1
2 Monahan and Scheirer 1988 7 1 7 1
3 McLeroy et al. 1988 16 2 8 1
4 Green and Kreuter 1991 18 12 8 1
5 Goodman et al. 1993 13 4 8 1
6 Schwartz et al. 1993 12 7 8 2
7 Hawe et al. 1997 29 15 8 2
8 Hawe et al. 1998 13 17 8 2
9 Hawe et al. 2000 18 22 8 2
10 Labonté and Laverack 2001a 16 28 8 3
11 Labonté and Laverack 2001b 12 29 8 3
12 Ebbesen et al. 2004 6 12 8 2
13 Catford 2005 2 5 6 2
14 CSDH 2008 4 8 6 4
15 Allegrante et al. 2009a 6 6 6 4
16 Barry 2008 3 9 6 4
17 Barry et al. 2009 5 8 6 4
18 Allegrante et al. 2009b 3 2 5 4
19 Howze et al. 2009 1 7 6 4

two operational levels of Hawe et al. (1997) - service development and sustainability -
while the third, problem-solving capability formed another one. The fourth community
focused on global level, the fifth community on health care workforce development,
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Table 2. The Freeman degree, indegree and outdegree of texts in the 8-core of health
promotion capacity-building literature by community.

Degree  Indegree  Outdegree =~ Community

1 Israel 1985 13 12 1 1
2 McLeroy et al. 1988 18 16 2 1
3 Green and Kreuter 1991 30 18 12 1
4 Butterfoss, Goodman, and Wandersman 1993 16 15 1 1
5 Goodman et al. 1993 17 13 4 1
6 Freudenberg 1997 15 4 1 1
7 Goodman, Steckler, and Kegler 1997 16 10 6 1
8 Israel et al. 1998 18 7 1 1
9 Roussos and Fawcett 2000 16 5 11 1
10 Schwartz et al. 1993 19 12 7 2
11 Bracht et al. 1994 13 12 1 2
12 Hawe et al. 1997 44 29 15 2
13 Hawe et al. 1998 30 13 17 2
14 Shediac-Rizkallah and Bone 1998 17 7 10 2
15  Crisp, Swerissen, and Duckett 2000 25 15 10 2
16 Hawe et al. 2000 40 18 22 2
17  NSW Health 2001 23 17 6 2
18  Ebbesen et al. 2004 18 6 12 2
19  Joffres et al. 2004 22 3 19 2
20  Higgins, Naylor, and Day 2008 10 2 8 2
21 Eng and Parker 1994 17 17 0 3
22 Goodman et al. 1998 37 29 8 3
23 Labonté 1998 23 6 17 3
24 Jackson et al. 1999a 9 5 4 3
25  Jackson et al. 1999b 9 5 4 3
26  Laverack 1999 20 6 14 3
27  Laverack and Labonté 2000 13 7 6 3
28  Labonté and Laverack 2001a 44 16 28 3
29  Labonté and Laverack 2001b 41 12 29 3
30 Labonté et al. 2002 15 5 10 3
31 Jackson et al. 2003 11 5 6 3
32 Laverack 2005 16 2 14 3
33 Maclellan-Wright et al. 2007 17 4 13 3
34 Kim et al. 2009 10 0 10 3
35  Montemurro et al. 2014 18 0 18 3
36  Bush and Garcia Bengoechea 2016 17 0 17 3
37 WHO 1986 43 43 0 4
38  Judd 2005 23 2 21 5

sixth on health-promoting schools, seventh on organizational development in heart
health promotion and the eighth on a German Kapazititsentwicklung framework.

Origins

Main path texts in positions 1-5 belonged to the first community. The origins of the
literature were traced to the early work of Rogers (1962) on the diffusion of innovations.
He described the role of communication channels and key individuals in facilitating an
exchange between those who develop innovations and those who adopt them in practice.
Rogers defined diffusion as the process by which an innovation is communicated through
certain channels over time among the members of a social system.

At the 2™ position of the main path, Monahan and Scheirer (1988) addressed
organizations as linking agents in the diffusion of health promotion programmes.
Their findings indicated that organizations acted as pivotal interpersonal links in both
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programme initiation and continuation, and that the linking agents’ long term commit-
ment promoted the institutionalization of health promotion programmes.

At the 3" position McLeroy et al. (1988) presented the ecological approach, holding
that complex health conditions require multiple interventions directed at levels of
political process, organizations, community groups, social networks, families, and indi-
viduals. At the 4 position Green and Kreuter (1991) distinguished between interven-
tions in the community and community interventions, the latter seeking changes in the
majority of the population. At the 5™ position, Goodman et al. (1993) presented eight
recommendations for community health promotion.

Other 8-core texts in the first community included early work on problem-solving
capability (Israel 1985) and coalition-building in health promotion (Butterfoss,
Goodman, and Wandersman 1993), theories of organizational change (Goodman,
Steckler, and Kegler 1997), and health promotion in urban environments (Freudenberg
1997). Comprehensive reviews on partnership approaches (Israel et al. 1998) and colla-
borative partnerships to improve public health (Roussos and Fawcett 2000) also loaded in
this community.

Infrastructure building and sustainability

The second community captured the infrastructure-building and sustainability dimen-
sions, the seminal texts by Hawe et al. (1997; 1998; 2000), and their immediate followers.
At the 6™ position of the main path Schwartz et al. (1993) provided a model of the core
components of capacity-building in state health authorities, representing the infrastruc-
ture-building dimension. The seminal work of Hawe et al. (1997; 1998; 2000) was in
positions 7 to 9 of the main path.

For Ebbesen et al. (2004) in the 12" position, health promotion capacity-building
represented enhancing the ability of organizations and the health system to develop,
implement, and sustain health promotion programmes. In the light of the Global
Conference on Health Promotion in Bangkok, Catford (2005) in the 13" position proposed
a National Health Promotion Capacity Wheel consisting of eight domains for tracking
national capacity in health promotion and steering countries in health promotion capacity-
building.

The sustainability dimension was also present both in the 8-core and in this commu-
nity (Bracht et al. 1994; Shediac-Rizkallah and Bone 1998). Other 8-core texts represent-
ing this community developed the measurement of capacity-building (Crisp, Swerissen,
and Duckett 2000), presented a capacity-building framework (NSW Health 2001),
considered organizational capacity-building (Joffres et al. 2004) and discussed seed
funding for health promotion (Higgins, Naylor, and Day 2008).

Problem-solving capability and community capacity-building

The third community consisted of the problem-solving capability dimension (Eng and
Parker 1994; Goodman et al. 1998) and main path texts 10 and 11, where Labonté and
Laverack (2001a, 2001b) focused on community capacity-building. All more recent work
on community capacity-building also loaded in this community.
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Labonté and Laverack (2001a, 2001b) focused on assessing community capacity,
which was one of the scenarios identified by Hawe et al. (2000). They defined community
capacity-building as describing a generic increase in community groups’ abilities to
define, assess, analyse, and act on health or any other concerns of importance to their
members. They derived a framework for community capacity, consisting of nine
domains: participation, leadership, organizational structures, problem assessment,
resource mobilization, ‘asking why?’, links with others, role of outside agents, and
programme management. In their second article, they discussed building and measuring
these nine domains.

Other 8-core texts in the third community discussed community development in
health promotion (Labonté 1998), methodology for planning and measuring community
empowerment (Laverack 1999, 2005; Laverack and Labonté 2000), and indicators for
community capacity (Jackson et al. 1999a; 1999b; 2003). Community capacity-building
was further discussed by Labonté et al. (2002), and Maclellan-Wright et al. (2007)
designed an instrument for organizations for the self-assessment of community capacity-
building, consisting of nine domains and 26 items.

Finally, all three end-point texts in the 8-core loaded in this community. Kim et al. (2009)
applied a framework derived from the nine domains of Labonté and Laverack (2001a) to
assess health promotion workers in public health centres. Montemurro et al. (2014) identified
six primary categories of activity related to the capacity-building process. Bush and Garcia
Bengoechea (2016) studied the adolescent physical activity promotion capacity of a YMCA.

Global-level health promotion capacity-building

In 14™ position, the CSDH (2008) provided evidence of the gap separating the rich and
the poor widening both between and within countries all around the world, stating that
the social and economic determinants of health have not been adequately addressed.
Main path texts 13-19 were not included in the 8-core. Texts 13 (Catford 2005) and 14
(CSDH 2008) reflect a global perspective and act as bridging texts between the funda-
ments of health promotion capacity-building and core competencies literature (commu-
nities 2 and 4). The only 8-core text in the fourth community was the Ottawa Charter
(WHO 1986).

Texts in positions 15-19 of the main path (Allegrante et al. 2009a; Allegrante, et al.
2009a; Barry 2008; Barry et al. 2009; Howze et al. 2009) reflected an international
consensus meeting that took place in Galway, Ireland, in June 2008. The purpose of
the Galway Consensus Conference was to promote a global exchange and greater
collaboration on the development of core competencies in health promotion and the
strengthening of common approaches to capacity-building and workforce development.
The Consensus Statement (Allegrante et al. 2009a) addressed the deepening global
concern by calling for workforce capacity-building, proposing a framework of eight
domains of core competencies required to engage in health promotion practice.

Minor communities

The other four subsets detected in the network were smaller. The fifth community
focused on health promotion capacity-building in primary health care workforce (Judd
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2005). The sixth community reflected capacity-building in the setting of health-
promoting schools (Gugglberger and Diir 2011). Organizational development in heart
health promotion was in the focus of the seventh community (MacLean et al. 2003). The
eighth community presented a German application of the health promotion capacity-
building frameworks, Kapazititsentwicklung (Nickel and Trojan 2009).

Discussion

Hawe and colleagues brought health promotion capacity-building into the focus of public
health literature in 1997. They called for the development of organizational structures,
resources, skills, and commitment to health promotion in all fields of action for better
sustainability of health promotion programmes and interventions. Labonté and Laverack
further developed community capacity-building, one of nine scenarios presented by
Hawe and others in which capacity-building might be assessed.

The present study demonstrated how uncovering the genealogy provided an interest-
ing insight into the origins of a concept and how the ideas have developed through the
citation practices of scholars. The main path analysis showed that the diffusion of
innovations theory has played part in the development of approaches for the sustainable
dissemination of health promotion programmes and interventions into organizations.
The k-core decomposition highlighted the dominant position of community capacity-
building in more recent literature. However, the community detection brought into
attention that significant development is also made in other settings.

The way in which health promotion capacity-building has been conceptualized in the
literature has had an influence on the direction of research on health promotion capacity-
building. The nine domains of community capacity identified by Labonté and Laverack
(2001a) directed the focus on community capacity-building, one of nine scenarios
proposed by Hawe et al. (2000).

The main path analysis conducted in the present study identified the origins of the
literature, the central texts that were vital to the development of the concept, but also
highlighted another strong path of development, parallel to community capacity-
building, focusing on building the capacity of nations through core competencies on
a global level. Nineteen texts appear on the main path. The first five texts, published in
1993 or earlier, represent the strongest single path within the origins of the literature.
Texts six to thirteen (1993-2005) are the fundaments of the health promotion capacity-
building literature, and texts fourteen to nineteen, all published in 2008 or 2009, bring the
focus on a global level.

The k-core decomposition revealed the core of the literature, 38 texts that cited or were
cited by at least eight other texts in the core. However, the global-level tail of the main
path was not part of the 8-core.

Community detection identified eight clusters of texts. These can be classified into
origin texts, the fundaments divided into two halves and five more recent paths of
development. The Ottawa Charter (WHO 1986) was the only 8-core text to load into
the same cluster with the global-level tail of the main path. On the other hand, there were
16 texts of the community capacity-building cluster in the 8-core but only two of them
were included in the main path.
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The results presented in this article show how the literature on community capacity-
building emerged from the general health promotion capacity-building literature and
especially the problem-solving capability dimension. Infrastructure building and sustain-
ability, the other two dimensions as identified by Hawe et al. (1997), were more closely
linked to each other. However, it should be noted that the intellectual sources of all three
dimensions were derived from the diffusion of innovations theory either directly or
through the main path. All dimensions also inherited intellectual capital from the Ottawa
Charter (WHO 1986).

International conferences in Bangkok and Galway in part helped to shape global-level
health promotion capacity-building and highlighted the need for workforce development
in developing countries, sparking literature on core competencies. Other cliques revealed
in the analyses were concentrated around workforce development, organizational devel-
opment, and health-promoting schools as well as a German Kapazititsentwicklung
application. This structure is illustrated in Figure 3.

The concept of health promotion capacity-building emerged in the public health field
twenty years ago. The results of these analyses imply that the concept, as first concep-
tualized by Hawe and colleagues, has on the one hand given birth to the global-level core
competencies approach, while on the other hand concentrated research efforts into
community capacity-building. Of the 38 core texts identified in this study, 16 represented
the community capacity-building cluster, including all three end-point texts — the most
recent work that had not yet been cited by other scholars. As a consequence, the other
scenarios of Hawe et al. (2000) have received considerably less attention. Other more
recent paths of development were not included in the 8-core, the only exception being the
work of Judd (2005) on workforce development. This is partially highlighted by the fact
that the most recent text in the 8-core that did not belong to the community capacity-
building cluster was published already in 2008.

Diffusion of Innovations
Ottawa Charter

Problem-solving capability

Infrastructure building Sustainability

HEALTH PROMOTION CAPACITY-BUILDING

Community
capacity-building

/

Figure 3. The origins and more recent developments of health promotion capacity-building.
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However, results achieved in a study based on community capacity-building may well
be utilized in other settings as well. Bates et al. (2011) found out that context-specific
indicators can be combined with generic indicators that are common to different kinds of
projects when monitoring and evaluating capacity-building. Franzen, Chandler, and
Lang (2017) proposed in their systematic review of health research capacity development
that capacity outcomes could be as equally valued as research outputs. An important
result of this study is to make visible that significant work in health promotion capacity-
building has also been made in school settings, in primary health care in both organiza-
tional and workforce development as well as on national and global-level.

Using three different quantitative methods is a strength of this study. The statistical
methodology of graph theory and citation network analysis visualized the interconnect-
edness of the origins and our present understanding of health promotion capacity-
building in a way that goes beyond content analysis or meta-analysis. The results also
confirm that graph theory is a neglected area of mathematics that could be utilised much
more in the field of public health.

Main path analysis as a method and the way the data were constructed were useful in
uncovering the origins of the concept but are less suitable for detecting the more recent
developments of the concept. The k-core decomposition and community detection were
necessary for obtaining an insight into more recent trends in the literature.

An obvious limitation of this study is restricting the phase A search to the Scopus
database. While going through the references of the texts uncovered in phase A, 12
additional texts fulfilling the original criterion for the title were found. Only two of these
texts (Hawe et al. 2000; Judd 2005) were included in the text population in phase
B. Including these 12 texts in the population in phase A would increase the number of
texts uncovered in phase B. Adding the references of these texts to the citation network
could possibly cause single texts to load into a different community. The big picture,
however, would most likely remain unaltered.

The analytical methods were limited to graph theory. A different insight into the
underlying topics of the health promotion capacity-building literature might be obtained,
for example, by means of text mining. Again, focusing the analyses on papers citing the
phase A texts may yield slightly different results.

Further exploration of different topics in the field of public health utilizing graph
theory and citation networks could provide a useful overview of theories that are
common to different topics and highlight approaches that are predominant or
neglected. As a tool for advancing knowledge and understanding between different
topics, main path analysis or community detection could be used in recognizing the
differences between related concepts and theories as a prerequisite to distinguishing
purposeful differences from arbitrary ones. Also, further analyses focusing on different
developmental paths of health promotion capacity-building, such as school as a setting
for health promotion, organizational development or workforce development, are
encouraged.
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Abstract: The aim of this study was to analyse and test a theoretical generic health promotion
capacity-building framework with empirical data on primary health care. The framework consists of
seven dimensions: commitment, management, monitoring and needs assessment, resources, common
practices, participation and other core functions. The data were collected in 2014 from all the health
centres in Finland, of which 156 (99%) submitted their data. The data were scored by the quality of
activities on a scale from 0 to 100, where 100 stands for desirable quality. Individual indicators were
nested into subdimensions, which in turn were nested into the dimensions of the theoretical framework.
Variables were clustered using the dimensions and subdimensions as initial partitions. The internal
consistency of dimensions and subdimensions was tested with standardized Cronbach’s alpha both
before and after the clustering analysis. The results showed that although the internal consistency of
the dimensions was high in the initial classification, it is possible to get even more consistent
dimensions. The internal consistency of the initial classification varied from 0.62 in participation to
0.93 in common practices. In the clustering analysis, 45 out of 203 indicators were assigned to a
dimension different from the initial partition. The biggest gain in internal consistency was achieved
in the subdimension of systematic mass communications by relocating two indicators. This study
suggests that it is possible to assess the health promotion capacity-building of organizations in a
coherent way with comparable and objective indicators. These analyses also show that the number
of indicators can be reduced. It would be interesting to see how the framework works in other
governmental structures or political contexts. (Global Health Promotion, 2020; 27(1): 24-32)

Keywords: capacity-building, competencies, health promotion, organizational change, organizational
development, primary health care

Introduction

The concept of health promotion started to form
in the 1970s. The Lalonde Report of 1974 (1)
identified the health care system and the promotion
of good health, along with the prevention of health
problems, as two separate health-related objectives.
The Ottawa Charter for Health Promotion (2)
further emphasized the collaboration of all sectors
of government, bringing health to the agenda of all
policymakers at different levels and in different

sectors — not only those making health policy. The
aim of health promotion is to make policymakers
aware of the health consequences of their decisions
and to make them accept their responsibilities for
health (3). A key question is how to assess, in a
comparable and objective way, the health promotion
and preventive measures taken in different sectors.
Health promotion programmes and interventions
were in the mainstream of health promotion research
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and development until the 1990s. A new challenge
emerged as interventions that were found to be
effective under controlled circumstances seemed to
fail to produce the expected results after being
transferred to a new environment. The concept of
health promotion capacity-building was presented
asa potential framework for assessing and evaluating
the processes and resources of organizations for
health promotion (4-6). Hawe and colleagues (4)
defined capacity-building in health promotion as a
process that enhances the capacity of the system to
prolong and multiply health effects. The focus was
shifted from health promotion interventions to the
organizations implementing them (7). A particular
focus was on organizations’ ability to apply and
integrate interventions and health promotion
programmes in their basic activities in a way that
generates permanent effects and changes.

Early empirical applications of health promotion
capacity-building were performed at the level of
individuals, and conclusions on organizations were
drawn from the individual level. The first
organization-level application was created in the
WHO Health Promoting Hospitals context (8).
They produced a method of self-assessment for
hospitals by combining health promotion capacity-
building with elements of quality management.
Groene and Garcia-Barbero (9) provide a
comprehensive review of existing public health
capacity frameworks. Although a more in-depth
description of health promotion capacity-building
and all the other theories that have influenced the
development of the framework being assessed would
be useful, it is beyond the scope of this article. The
purpose of this research is to analyse and test a
Finnish application of the health promotion
capacity-building frameworks, known in Finnish as
Terveydenedistimisaktiivisuus (10), with empirical
data. Where necessary, we will propose changes to
the allocation of indicators in order to gain better
internal consistency of the framework and to reduce
the number of indicators in future data collections.
The applicability of the framework to other country
contexts is considered in the discussion.

The Finnish framework

Klassen and colleagues (11) performed a
systematic review of frameworks for performance
measurement and improvement, identifying 16

quality concepts applicable across many settings,
sectors and levels. The literature on health promotion
capacity-building and quality management provided
a universal foundation for the framework being
assessed, aiming to make visible the health-
promoting activities of Finnish municipalities in a
comparable, objective way. The third important
aspect informing the development of the framework
was the recognition of municipalities as complex
systems. Complexity science in organizational
thinking focuses on the patterns of relationships
within organizations and aims to explain how they
give rise to multiple dependency chains or why some
interventions have unanticipated outcomes (12).

The framework being assessed is generic and
consists of seven dimensions. In order to operate
efficiently, all seven dimensions should be considered
in the organization. The dimensions to be measured
are:

o Commitment. This describes the organization’s
commitment to health promotion based on
strategy documents as well as the use of national
programmes.

e Management. This describes
promotion is  organized,
implemented.

e Monitoring and needs assessment. This explores
whether the health status and health behaviour
of the citizens are monitored, the needs of
different population groups assessed, and results
reported to the management and elected officials.

e Resources. This describes the resourcing of
health and welfare promotion, based on the
skills and dimensioning of staff for example.

e Common practices. This describes whether there
are any written guidelines or jointly agreed
practices in place.

e Farticipation.  This  describes  residents’
opportunities to take part in the planning and
evaluation of activities and services.

e Other core functions. This refers to sector-
specific core functions in health promotion that
must be in place in every organization.

how health
defined and

Based on the framework, a nationwide online
benchmarking tool called TEAviisari (http:/www.
teaviisari.fi/en/) was released in March 2010. The
tool is aimed to provide comparable and objective
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indicators for the management, planning, and
evaluation of health promotion activities in different
sectors of administration in Finnish municipalities.

Primary health care data were chosen for the
analysis because the first indicators published in
TEAviisari were from primary health care in 2008
(13). All indicators in TEAviisari have also been
published in English, but straightforward analyses
of data on primary health care (14,15), as well as on
other fields of action, have been published only in
Finnish (16-19). The analyses presented in this
article have not been published earlier. The results
will be utilized in developing the interactive
TEAviisari tool.

Data and methods
Context

In Finland, municipalities (N = 304 in mainland
Finland in 2014) are responsible for providing
primary health care. For this purpose, they are
required to have a health centre. Municipalities can
form a co-operation area running a common health
centre.

The subject matter to be measured under each
dimension of the health promotion capacity-
building framework are originally based on expert
work in the context of the obligations and tasks of
primary health care, as stated in the Primary Health
Care Act of 1972. New data have been collected
every other year since 2008, and each time, the
indicators to be collected have been developed
further, based on the previous data and in
collaboration with a wide range of experts from
different fields of primary health care.

All indicators are factual, describing the processes
or the resources of the health centre. They are
independent of the informant and, thus, not based on
self-assessments. Under the seven dimensions of the
framework, a total of 36 subjects, called
subdimensions, were measured with a total of 203
indicators. Of these, 164 were dichotomous (no/yes).
Eleven indicators had three categories and 20
indicators had four categories. For example, how the
health centre’s management group made use of the
national alcohol programme was measured with the
following categories: no discussion, distributed for
information, presented, and discussed and a decision
was made. Two indicators were counts (the number
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of comprehensive health assessments in maternity
and child health clinics, and in school health care)
and six were percentages (personnel resources
compared to national recommendations). All the
individual indicators and the form used to collect
them are available at http://www.teaviisari.fi/en/.

Data collection

In 2014, there were 158 health centres in the
whole country. The data collection (20) was prepared
in a collaboration between the Ministry of Social
Affairs and Health, the Association of Finnish Local
and Regional Authorities, the National Supervisory
Authority for Welfare and Health, and the National
Institute for Health and Welfare.

The data were collected between April and May
2014 by sending a paper form and a cover letter
signed by the above-mentioned authorities to the
postal addresses of all the health centres and by
sending a link to a prefilled electronic form by email
to the contact person of each health centre. The
respondents were asked to collect the data on the
paper form, discuss the indicators in their
management group and submit them via the
electronic form. Health centres using Swedish as
their first language received the form in Swedish.
Non-respondents were contacted in June by email
and by phone. Eventually all but two health centres
(99%, N = 158) submitted their data. One health
centre was removed because more than half of its
data were missing. The remaining 155 health centres
covered 300 municipalities.

For resources, health centres were asked to
estimate the person years or monthly working hours
of the nursing staff and physician resources in 2013,
divided into maternity and child health clinics,
school health care, and student health care.
Responses received in monthly working hours were
converted to person years. To ensure the quality of
the data, the personnel resource indicators, for
example number of pupils per physician, were sent
to health centres for review.

Aninstitutional review board or an ethics committee
statement or approval was not needed because this
study deals with organizations and all data are
collected on an organizational level. Also there was no
need for collecting organizational consent for the
collection and publication of indicator data. The Act
on the Openness of Government Activities obligates
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Figure 1. Structure of the primary health care data
with seven dimensions, 36 subdivisions and 203
indicators.

municipal authorities to promote the openness of
their activities and to produce statistics and
information on their services and practices, publicise
their activities and services, and ensure that essential
documents are easily accessible to the public.

Data analysis

The data are interpreted and converted to
indicators. Each indicator is scored on a scale from
0 to 100, where 100 stands for the desirable quality.
Individual indicators are nested into subdimensions,
which in turn are nested into the dimensions of
health promotion capacity-building. The score for
each subdimension is calculated as the arithmetic
mean of the indicator scores, and the score for each
dimension as the arithmetic mean of the
subdimension scores. The whole sector can be
described with a single number, the arithmetic mean
of the dimension scores. This allows for the number
of indicators within a subdimension to vary without
affecting the overall score.

The overall score for primary health care can be
seen as a weighted mean of the individual indicators
with the weights depending on the number of
indicators within the same subdimension and the
number of subdimensions within the same
dimension. In the calculation, missing data are
treated as equal to zero. The structure of the data is
illustrated in Figure 1.

The internal consistency of dimensions and
subdimensions was tested with standardized
Cronbach’s alpha. Variables were clustered using the
seven dimensions of the theoretical framework as an
initial partition, and standardized Cronbach’s alpha
was calculated for the resulting clusters. A similar
analysis was conducted with subdimensions as the
initial partition.

Clustering is a classical method used for grouping
observations based on a dissimilarity matrix. The
clustering of variables, as described by Chavent and
colleagues (21), is a rather novel approach to
arranging variables into homogenous clusters. We
used a k-means type partitioning algorithm, as
implemented in the package ClustOfVar (22). The
algorithm aims at maximizing a homogeneity
criterion. A cluster is defined as ‘homogenous’ when
the variables in the cluster are strongly correlated
with a central synthetic variable. The central
synthetic variable is the first principal component
calculated from all the variables in the cluster. A
new partition is constructed by assigning each
variable to the closest cluster, measured by the
squared Pearson correlation between the variable
and the central synthetic variable. The procedure is
repeated until there are no more changes in the
partition.

For all analyses, all missing data were considered
equal to zero. Two indicators under participation
had identical data (r = 1.00). One of them was
removed from the data.

All analyses were performed with R version 3.2.3
(23). Standardized Cronbach’s alpha was calculated
using the package Psych (24). The clustering of
variables was conducted with the package

ClustOfVar (22).

Results

The internal consistency of dimensions based on
the theoretical framework, measured with
standardized Cronbach’s alpha, varied from 0.62 in
participation to 0.93 in common practices. In the
clustering analysis, 45 out of 203 indicators were
assigned to a dimension different from the initial
partition. The internal consistency of clusters
received as a result of a k-means clustering analysis
after nine iterations was higher than or equal to that
of the initial cluster in six cases out of seven. Only
the internal consistency of the common practices
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Table 1. Indicators of primary health care by the initial partition to dimensions on rows and the cluster received

as the result of the analysis in columns.

Cluster (1) (2) (3) 4) (5) (6) (7)
Dimension

(1) Commitment 20 1

(2) Management 1 36

(3) Monitoring 25 8
(4) Resources 2 9 1 5 3
(5) Common practices 1 37

(6) Participation 1 3 1
(7) Other core functions 2 3 1 1 4 10 27
Standardized alpha before 0.88 0.90 0.91 0.70 0.93 0.62 0.83
Standardized alpha after 0.88 0.90 0.92 0.82 0.92 0.76 0.88

dimension dropped slightly (from 0.93 to 0.92),
whereas the gain in the internal consistency of other
core functions, resources, and participation was
notable. The results from the clustering analysis
with dimensions as an initial partition are described
in Table 1.

The internal consistency of commitment was
high: 0.88 both in the initial situation and in the
cluster found in the analysis. A total of 20 indicators
out of 21 remained in the commitment cluster. The
indicator depicting the involvement of the health
centre in the drafting of municipal health and
welfare reports was loaded to the management
cluster with a low squared loading of 0.14.

In management, both the initial dimension and
the resulting cluster had the internal consistency of
0.90. A total of 36 indicators out of 37 remained in
the management cluster, and one (having a senior
nursing officer or similar director of nursing) was
assigned to commitment with a very low squared
loading (0.02).

The internal consistency of monitoring and needs
assessment slightly increased from 0.91 to 0.92.
Most indicators measured under monitoring
remained in the cluster, but seven indicators of oral
healthmonitoringinregular oral health examinations
were loaded heavily to other core functions (0.56—
0.64) along with the systematic monitoring of the
oral health status of the population (0.09).

After the analysis, the internal consistency of
resources increased from 0.70 to 0.82. Indicators
were assigned to five different clusters. Eight
indicators of factors influencing dimensioning in
school and student health care formed the resources
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cluster, along with physician resources in school
health care. Public health nurse resources in student
health care, nurses specialized in treating depression,
substance abuse nurses, memory nurses, and
physician resources in maternity and child health
clinics were loaded to participation (0.01-0.21);
osteoporosis specialist nurses and dieticians or
nutrition therapists to management (both 0.08);
health professionals with qualifications in sexual
counselling to common practices (0.08); and public
health nurse resources in maternity and child health
clinics, and physician resources in student health
care, were assigned to other core functions (0.02—
0.05).

The internal consistency of common practices
slightly decreased from 0.93 to 0.92. All but one of
the 38 indicators measured under this dimension
remained in the cluster. Only having a joint practice
of compiling statistical summaries of the proportion
of tobacco users in school and student health care
was assigned to monitoring (0.10).

Farticipation was measured with five indicators.
These changes increased the internal consistency of
the dimension from 0.62 to 0.76. The subdimension
measuring the amount of information available on
the website of the health centre remained in the
cluster, whereas conducting client feedback surveys
on preventive health services was assigned to other
core functions (0.06) and organizing systematic
local residents’ forums to management (0.01).

The internal consistency of the other core functions
dimension increased from 0.83 to 0.88. Indicators
initially classified under this dimension were assigned
to all seven clusters. All six indicators of the
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inspection of health, safety and well-being at school
were loaded strongly (0.26-0.54) to participation
along with all three indicators of prenatal screenings
(all 0.10) and one indicator of the number of
comprehensive health assessments in school health
care (0.03). Systematic communications on physical
activity promotion (0.17) and providing general
health examinations for adults (0.06) were loaded to
commitment, whereas systematic communications
on healthy diets and influenza vaccinations (0.12—
0.14) and health examinations for unemployed
people (0.04) were assigned to management.

The number of comprehensive health assessments in
maternity and child health clinics (0.11), systematic
communications on the prevention of domestic violence
(0.06), health examinations for 16-17-year-olds outside
the educational system (0.05), and breast cancer
screenings for statutory age groups (0.02) were loaded
to comumon practices; systematic communications on
the prevention of accidents were assigned to resources
(0.10); and planned health assessments at maternity
clinics by a public health nurse for primiparae were
assigned to monitoring (0.02).

A similar analysis was conducted with the 36
subdimensions as an initial partition. In this analysis,
three iterations were required in which 12 indicators
were assigned to a subdimension different from the
initial partition. These assignments resulted in an
increase in the internal consistency of nine
subdimensionsandindecreaseinsevensubdimensions.

The biggest gain in internal consistency, from
0.63 to 0.73, was to be achieved in the subdivision
of systematic mass communications by relocating
two indicators. Relocating five indicators from
special needs counselling and guidance to written
practice of identifying problems and health
counselling  available increased the internal
consistency of the special needs counselling and
guidance subdimension from 0.81 to 0.90 without
notably affecting the internal consistency of the
receiving  subdimensions. Due to negative
correlations between the items, the subdimension
concerning the offering of screenings had the lowest
internal consistency both in the initial partition
(0.01) and the resulting partition (—0.14; Table 2.)

Conclusion

After the seminal work of Hawe and colleagues
(4), health promotion capacity-building has evolved

on several tracks. Following the work of Labonté
and Laverack (5,6), many recent models concentrate
on community capacity-building. The framework
assessed in this article focuses on organizational
development, combining aspects of capacity-
building with complexity science and quality
management.

Many dimensionality reduction techniques — such
as principal component analysis, factor analysis,
and independent component analysis — are based on
transforming high-dimensional data into a space of
fewer dimensions. The resulting synthetic variables
can be difficult to interpret in terms of the original
variables. The advantage of variable clustering is
that even if it is based on synthetic variables, it deals
with the original variables. Grouping variables into
clusters on statistical grounds has straightforward
practical implications. By finding the leading
variables of each cluster it is possible to reduce the
amount of data required. This is especially an issue
in the primary health care data of this analysis,
because the number of variables exceeds the number
of observations in the data.

Testing the theoretical framework with empirical
data showed that the internal consistency of the
seven dimensions was considerably high, varying
from 0.62 to 0.93. This clearly indicated that the
initial classification of indicators was accurate. The
clustering analysis further confirmed that the
framework was useful for developing and presenting
the indicators and showed that the number of
indicators can be justly reduced.

Previous studies

While assessing the initial allocation of indicators
to dimensions, Saaristo and colleagues (14) tested
the internal consistency of four dimensions in the
2008 data. The Cronbach’s alphas varied from
0.563 (for management) to 0.743 (for commitment).
The internal consistency of resources and other core
functions were not reported, and participation was
notmeasuredatallin 2008. All reported consistencies
were lower than the corresponding ones in this
study, indicating that the internal consistency of
dimensions has improved since the first data
collection.

In other contexts, Jung and colleagues (25) tested
a community capacity framework derived from the
work of Labonté and Laverack (5,6) with survey
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Table 2. Standardized Cronbach’s alpha and number of indicators by subdimension before and after the analysis.

Before After

alpha  n alpha n

Commitment Programmes discussed by elected officials 0.76 6 0.76 6
Programmes discussed by management group 0.81 6 0.81 6
Targets of the Health 2015 public health programme 0.87 7 0.87 7
in the operating and financial plan
Health centre involved in municipal activities 0.45 2 0.47 3
Management Implementation plan approved by management group  0.90 10 0.90 10
Management responsibility for health promotion 0.49 6 0.55 5
Definition of problems and indicators 0.52 2 0.52 2
Collaboration agreement with hospital district 0.75 5 0.72 6
Assigning of responsibilities 0.74 8 0.75 9
Quality management and self-monitoring 0.75 6 0.79 5
Monitoring Reporting by age group to elected officials 0.81 5 0.81 5
Reporting by gender to elected officials 0.82 5 0.82 5
Reporting by educational group to elected officials 0.86 5 0.86 5
Systematic monitoring 0.79 S 0.76 6
Reporting in the annual report 0.75 5 0.75 5
Oral health monitoring 0.92 8 0.91 9
Resources Public health nurse resources compared to national 0.44 3 0.44 3
recommendations
Physician resources compared to national 0.55 3 0.55 3
recommendations
Factors influencing dimensioning in school health care  0.72 4 0.72 4
Factors influencing dimensioning in student health 0.80 4 0.80 4
care
Other health professionals at health centres 0.49 6 0.53 5
Common Written practice for identifying problems 0.85 9 0.85 10
Practices Health counselling available 0.88 10 0.88 14
Special needs counselling and guidance 0.81 10 0.9 5
Early detection and intervention for alcohol use 0.72 4 0.72 4
Screening for smoking and recording of results 0.83 5 0.83 5
Participation Information available online 0.82 3 0.82 3
Client feedback 0.24 2 0.24 2
Other Core Systematic mass communications 0.63 6 0.73 4
Functions Health examinations 0.45 3 0.45 3
Planned health assessments at maternity clinics 0.68 4 0.68 3
Planned health assessments as defined by decree 0.87 20 0.88 21
Available prenatal screening 0.56 3 0.56 3
Number of comprehensive health assessments 0.59 2 0.59 2
Development and inspection of health and safety at 0.80 6 0.70 7
school
Cervical cancer and breast cancer screening 0.01 4 -0.14 3

data on health promotion workers in public health ~ Kuentz-Simonet and colleagues (26) recently used
centres in Korea and found high internal consistency ~ the clustering-of-variables method for successfully
in each of the nine features of their framework.  assessing a conceptual quality-of-life framework
IUHPE - Global Health Promotion Vol. 27, No. 1 2020
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and the capacity of municipalities in France to adapt
to climate change.

Limitations

Even if all indicators in TEAviisari are factual, and
therefore independent of the informant, there may
also be some degree of self-interpretation. To address
this issue a few indicators are hand-picked for
auditing at every data collection. As a result,
misinterpreted data are corrected and ambiguous
indicators discarded or developed further for the
next data collection. Also, the volume of activity is
not currently being assessed very well. For instance,
an organization may have monitoring and evaluation
in place, but how well these activities are carried
out, and the extent to which they collect the data
that is used to improve their programmes, is not
assessed. These issues are acknowledged as
limitations of this study as well as of the TEAviisari
tool.

Utilization

While confirming clusters similar to those of the
theoretical framework, the analysis indicated that it
is possible to get even more consistent dimensions.
This is especially relevant from a practical
perspective. Because policymakers may take
advantage of the TEAviisari (http://www.teaviisari.
fi/en/) tool by only taking a look of the dimensions
and their subdimensions (without drilling down to
individual indicators), it is important that the
dimensions and subdimensions are consistent and
relevant. The more consistent the dimensions are,
the smaller the number of indicators would be
needed to describe the dimension. This helps in
realizing one of the objectives of TEAviisari — that is,
discovering the minimum possible number of
indicators that reliably describes the health
promotion capacity-building of the organization in
question.

The data have been widely used at different levels
of governance. Municipalities have used the data for
example in setting performance targets, in mass
communication, and in compiling comprehensive
welfare reports. Regional state administrative
agencies have used the data in the follow-up and
monitoring of the implementation of legislation and
hospital districts for supporting the development of

primary health care in their area. The government of
Finland has used the data in monitoring the
fulfilment of the strategic targets of the government
budget as well as in the preparation of legislation.

These analyses support the view that it is possible
to assess the health promotion capacity-building of
organizations in a coherent way with comparable
and objective indicators. The presentation of the
results in a transparent manner to local governments
and the residents of municipalities is apt to increase
the accountability of local authorities. The web-
based user interface of TEAviisari provides a quick
access to relevant, interpreted information for
decision makers, including national-level policy
making and guidance. The exceptionally high
response rates demonstrate the commitment of local
actors in promoting the health and welfare of their
population, and also guarantee the quality and
credibility of the tool.

The results of this paper encourage further
developing the tool and the data collections while
seeking the smallest possible set of indicators that
would reliably  describe the activities of
municipalities, regions or units in a comparable
manner. Given that the analyses showed, as discussed
earlier, that the framework seems to work well with
data from Finland, we expect it would work similarly
in other countries as long as variations in
governmental structures or political contexts are
taken into account.

Conflict of interest

The authors declare that there is no conflict of interest.

Funding

This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors.

ORCID iD

Vesa Saaristo https://orcid.org/0000-0002-7953-1888

References

1. Lalonde M. A new perspective on the health of
Canadians: a working document. Ottawa:
Government of Canada; 1974.

2. World Health Organization. The Ottawa Charter for
Health  Promotion. Geneva: World Health
Organization; 1986.

3. Stdhl T, Wismar M, Ollila E, Lahtinen E, Leppo K
(eds). Health in All Policies: Prospects and Potential.
Helsinki: Ministry of Health and Social Affairs; 2006.

IUHPE - Global Health Promotion Vol. 27, No. 1 2020


http://www.teaviisari.fi/en/
http://www.teaviisari.fi/en/
https://orcid.org/0000-0002-7953-1888

32

Original Article

10.

11.

12.

13.

14.

15.

16.

Hawe P, Noort M, King L, Jordens C. Multiplying
health gains: the critical role of capacity-building
within health promotion programs. Health Policy.
19975 39: 29-42.

Labonté R, Laverack G. Capacity building in health
promotion, Part 1: for whom? And for what purpose?
Crit Public Health. 2001; 11: 111-127.

Labonté R, Laverack G. Capacity building in health
promotion, Part 2: whose use? Crit Public Health.
2001; 11: 129-138.

Nutbeam D. Evaluating health promotion — progress,
problems and solutions. Health Promot Int. 1998; 13:
27-44.

Aluttis C, Van den Broucke S, Chiotan C, Costongs C,
Michelsen K, Brand H. Public health and health
promotion capacity at national and regional level: a
review of conceptual frameworks. ] Public Health
Res. 2014; 3: 37-42.

Groene O, Garcia-Barbero M (eds). Health Promotion
in Hospitals: Evidence and Quality Management.
Copenhagen: WHO Regional Office for Europe;
2005S.

Stdhl T, Rimpeld M. Vieston terveyden edistiminen
kunnan tehtdvini [Population health promotion as
the task of municipalities] In: Stdhl T, Rimpeld A (eds).
Terveyden edistiminen tutkimuksen ja piatoksenteon
haasteena [Health Promotion as a Challenge for
Research and Decision-making]. Helsinki: National
Institute for Health and Welfare; 2010, pp. 133-151.
Klassen A, Miller A, Anderson N, Shen J, Schiariti V,
O’Donnell M. Performance measurement and
improvement frameworks in health, education and
social services systems: a systematic review. Int |
Qual Health Care 2009; 22: 44-69.

Kernick D. Complexity and the development of
organizational theory. In: Kernick D (ed.) Complexity
and Healthcare Organization — A View from the
Street. Cornwall: Radcliffe Medical Press; 2004.
Saaristo VMA, Alho LH, Rigoff AM, Stahl TP,
Rimpeld MK. Benchmarking of health promotion
capacity in Finnish health centres [abstract]. Eur |
Public Health. 2010; 20(Suppl 1): S264.

Saaristo V, Alho L, Stdhl T, Rimpeld M. Terveydenedi
stimisaktiivisuutta perusterveydenhuollossa kuvaavat
tunnusluvut ja niiden raportointi — menetelmaraportti
[Benchmarking of Health Promotion Capacity
Building in Primary Health Care — Development of
Indicators]. Helsinki: National Institute for Health
and Welfare; 2010.

Saaristo V, Stdhl T. TEAviisari. 2010 — Perustervey
denhuollon menetelmaraportti [TEAviisari 2010 —
The Methodology Report of Primary Health Care].
Helsinki: National Institute for Health and Welfare;
2011.

Saaristo V, Stdhl T, Rimpeli M. Terveydenedisti-
misaktiivisuus perusopetuksessa — menetelméraportti

IUHPE - Global Health Promotion Vol. 27, No. 1 2020

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

[Health Promotion Capacity Building in Basic Education
— Methodology Report]. Helsinki: National Institute
for Health and Welfare; 2010.

Saaristo V, Kulmala J, Stahl T. Terveyttd edistiva
liikunta kunnan toiminnassa — menetelmiraportti
[Health-enhancing Physical Activity in Local
Government — Methodology Report]. Helsinki:
National Institute for Health and Welfare; 2011.
Saaristo V. TEAviisari 2011 — Kuntajohdon aineiston
muodostaminen ~ ja  opiskeluterveydenhuollon
indikaattorit [TEAviisari 2011 — Processing of the
Data on Municipal Management and Creating of
Indicators for Student Health Care]. Helsinki:
National Institute for Health and Welfare; 2012.

Saaristo v, Nummela 0, Stahl T.
Terveydenedistimisaktiivisuus toisen asteen
oppilaitoksissa -  menetelmidraportti  [Health

Promotion Capacity Building in Upper Secondary
Education - Methodology Report]. Helsinki:
National Institute for Health and Welfare; 2015.
Wiss K, Frantsi-Lankia M, Pelkonen M, Saaristo V,
Stahl T. Neuvolatoiminta koulu- ja
opiskeluterveydenhuolto sekd lasten ja nuorten
ehkiisevd suun terveydenhuolto 2014 — asetuksen
338/2011 toimeenpanon seuranta ja valvonta
[Maternity and Child Health Clinics, School and
Student Health Care and Oral Health Care for
Children and Young People 2014 — Follow-up and
Monitoring of the Implementation of the Decree
338/2011]. Helsinki: National Institute for Health
and Welfare; 2014.

Chavent M, Kuentz V, Liquet B, Saracco J. ClustOfVar:
an R package for the clustering of variables. J Stat
Softw. 2012; 50: 13.

Chavent M, Kuentz V, Liquet B, Saracco J. ClustOfVar:
Clustering of Variables. R Package Version 0.8
[software]. 2013. Available from: https://CRAN.R-
project.org/package=ClustOfVar

R Core Team. R: A Language and Environment for
Statistical Computing. R Foundation for Statistical
Computing, version 3.2.3 [software]. 2015. Available
from: https://www.R-project.org/

Revelle W. Psych: Procedures for Personality and
Psychological Research, version 1.5.8 [software].
Evanston (IL): Northwestern University. Available from:
http://CRAN.R-project.org/package=psych, 2015.
Jung MK, Kwang WK, Byeng CY, Man J], Yoon JK,
Yun HK. Assessment of community capacity building
ability of health promotion workers in public health
centers. ] Prev Med Public Health. 2009; 42: 283-
292.

Kuentz-Simonet V, Labenne A, Rambonilaza T. Using
ClustOfVar to construct quality of life indicators for
vulnerability assessment municipality trajectories in
Southwest France from 1999 to 2009. Soc Indic Res.
2017; 131: 973-997.


https://CRAN.R-project.org/package=ClustOfVar
https://CRAN.R-project.org/package=ClustOfVar
https://www.R-project.org/
http://CRAN.R-project.org/package=psych




PUBLICATION
Il

Tobacco use documenting policy and its association with pupils’ smoking and their perception of the
enforcement of school smoking bans in Finland

Vesa Saaristo, Jenni Kulmala, Susanna Raisamo, Arja Rimpela & Timo Stahl

Leadership and Policy in Schools 13(2), 209-222
10.1080/15700763.2014.901394

Publication reprinted with the permission of the copyright holders.
© copyright # 2014, reprinted by permission of Informa UK Limited, trading as Taylor & Taylor &
Francis Group, http://www.tandfonline.com


http://www.tandfonline.com/




Routledge

Copyright © Taylor & Francis Group, LLC Taylor & Francis Gmup

ISSN: 1570-0763 print/1744-5043 online
DOI: 10.1080/15700763.2014.901394

Leadership and Policy in Schools, 13:209-222, 2014 g
3

Tobacco Use Documenting Policy and Its
Association With Pupils’ Smoking and Their
Perception of the Enforcement of School
Smoking Bans in Finland

VESA SAARISTO

National Institute for Health and Welfare, Tampere, Finland

JENNI KULMALA
University of Jyvdskyld, Jyvdskyld, Finland

SUSANNA RAISAMO
National Institute for Health and Welfare, Helsinki, Finland

ARJA RIMPELA

University of Tampere, Tampere, Finland

TIMO STAHL

National Institute for Health and Welfare, Tampere, Finland

Finnish national data sets on schools (N = 496) and pupils
(N = 74,143; 14-16 years) were used to study whether a system-
atic documenting policy for the violations of school smoking bans
was associated with pupils’ smoking and their perceptions on the
enforcement of smoking bans. Attending a school with a systematic
documenting policy was associated with perceptions that smoking
is prohibited and restrictions monitored, with lower levels of smok-
ing in the vicinity of the school during the school day, but not with
smoking prevalence. Findings suggest that a consistent document-
ing policy could be an effective tool for reducing pupils’ smoking in
schools.
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INTRODUCTION

Studies report somewhat contradictory results on the relationship between
school smoking policies and smoking among adolescents (see Aveyard,
Markham, & Cheng, 2004; Galanti, Coppo, Jonsson, Bremberg, & Faggiano,
2013). Some findings indicate that strongly enforced school smoking restric-
tions are associated with a reduced rate of smoking among pupils (e.g.,
Kumar, O’Malley, & Johnston, 2005; Moore, Roberts, & Tudor-Smith, 2001),
while other studies have reported more inconclusive results (Darling, Reeder,
Williams, & McGee, 2006; Murnaghan, Sihvonen, Leatherdale, & Kekki,
2007). According to a recent review of 31 studies performed by Galanti
et al. (2013), empirical evidence on the effectiveness of school policies in
preventing tobacco use by adolescents in general is rather scarce and incon-
clusive. However, they reported that some components of the policies may
be regarded as more promising than others. There is a need to examine
in more detail the actions taken to implement the smoking ban policy in
schools. In this article, we study the systematic documentation of viola-
tions of the smoking ban and its relation to pupils’ smoking and pupils’
perceptions of school smoking bans in Finland, a country that has a long
tradition of tobacco control policy. In Finland, smoking among adolescents
declined a great deal in the first decade of the 2000s, and the age of start-
ing regular smoking has risen, yet smoking rates have remained relatively
high compared to other European countries (Hibell et al., 2012; Kinnunen,
Lindfors, Pere, Ollila, Samposalo, & Rimpeld, 2013).

The aim of the school smoking policy is to prevent children from start-
ing smoking and from smoking during the school day. In Finland, the
school tobacco control policy is based on national legislation established
in 1977 when the Tobacco Act entered into force (Finnish Tobacco Act,
2010). The Act prohibited smoking in schools. However, problems in the
enforcement of the legislation soon became apparent, and the less permis-
sive atmosphere in schools gave way to a more permissive environment
(Rimpeld, 1992), resulting in strengthening of the Tobacco Act. Today, smok-
ing inside school buildings and outdoors on school premises is prohibited.
This applies to teachers and other staff too, based on the prohibition of smok-
ing in workplaces enacted in 1995. In Finland, smoking is also prohibited in
public buildings and public transport.

National legislation does not give any particular instructions on how the
smoking ban in schools should be implemented, but according to the legis-
lation a school can be fined if it allows smoking, and a smoker can be fined
if he/she continues smoking after being told to stop smoking in a forbidden
area. In Finland, implementation of the school smoking ban is the respon-
sibility of the headmaster, who is usually a local government civil servant.
Effective implementation of the school smoking ban includes monitoring
children’s smoking on school premises—indoors and outdoors—and deal-
ing with observed violations according to assigned guidelines, documenting
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them, and compiling school-based statistics on violations (i.e. summaries
of the cases detected) for highlighting the magnitude of the problem and
planning the actions necessary. Where the last two methods are included,
enforcement of the school smoking ban can be considered to be systematic
and strong. This can be expected to have an effect on children’s smoking on
the school premises or in the vicinity of school during the school day and
also on how strong they perceive the enforcement of the smoking ban in
school to be.

There is a lack of research on the impact of the systematic documenting
of smoking violations on children’s smoking during the school day or on the
perceptions of children regarding the enforcement of school smoking bans.
In this, we discuss school smoking bans and their relation to pupils’ smoking
and their perceptions of the enforcement of school smoking bans in Finland,
a country that has a long history of tobacco control policy.

METHODS
Subjects

We used two separate data sets in this study. Data collection on school
smoking bans targeted headmasters and management groups of all compre-
hensive schools (V = 2,865) as part of the Benchmarking System of Health
Promotion Capacity Building (BSHPCB) data collection conducted in the
autumn of 2009. The data collection form was addressed to the headmaster
and included a cover letter asking the informants to fill in the form together
with the school administration and/or the school welfare team. A total of
1,803 schools responded (63% of all schools). Additionally, data on pupils’
smoking behavior were gathered through self-reports in the School Health
Promotion (SHP) Study in 2009 and 2010. The national sample consisted of
adolescents from the eighth and ninth grades (age 14-15 years, N = 104,519).
Both data sets were collected in Finland by the National Institute for Health
and Welfare. Our data set consisted of the pupils of a total of 531 schools
that participated in both studies (= 75,059). School size varied from 23 to
925 pupils: 6% of the schools had fewer than 100 pupils; 18% had 100-199;
20% had 200-299; 23% had 300-399; 15% had 400—499; and 18% had 500
or more.

Measurements

In the BSHPCB, the monitoring of smoking during the school day was
assessed by asking: “Did smoking during school hours exist at your
school during the 2008-2009 school year?” the response options being:
“Don’t know,” “Did not exist,” “Existed, detected cases were not docu-
mented,” “Existed and detected cases were documented,” and “Existed, cases
were documented and school-specific summaries about smoking were con-
ducted.” A systematic tobacco documenting policy was considered to have
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been enforced if the school administration answered that detected cases were
documented or that cases were documented and school-level summaries of
detected cases were conducted.

In the SHP Study, pupils’ perceptions of the enforcement of smoking
bans at schools were assessed with the following two questions: (1) “Is
smoking allowed in your school?” the response options being: “Forbidden,”
“Allowed in certain areas,” and “Allowed without restrictions”; and (2) “In
your school, how closely are the smoking restrictions concerning pupils
monitored?” the response options being: “Very closely,” “Somewhat closely,”
and “Hardly at all.”

The current smoking behavior of pupils was assessed by asking: “Which
of the following alternatives describes your current smoking habits?” the
response options being “I smoke once a day or more often,” “I smoke once
a week or more often, but not every day,” “I smoke less often than once
a week,” “Smoking cessation or quit smoking,” and “I have never smoked/
Only one cigarette, pipe-full, or cigar.” Additionally, pupils were asked about
their smoking behavior during the school day: “How often do you smoke
on your way to or from school and at school?” The pupils were asked to
answer separately for “On my way to or from school,” “At school, on school
premises,” and “Near the school during the school day,” with the response
options of “Never,” “Every once in a while.” and “Every day.”

For logistic regression analyses, we dichotomized the response variables
as follows:

® Smoking restrictions are monitored at school (closely or somewhat closely)
® Smoking is totally prohibited at school

® The pupil never smokes near the school during the school day

® The pupil never smokes at school, on school premises

® The pupil never smokes on the way to or from school

Because a pupil’s gender, smoking status, and parents’ education are asso-
ciated with each other, they were controlled for in the analyses. A pupil’s
smoking status was dichotomized into smoking daily (corresponding to the
answer “I smoke once a day or more often”) or not (corresponding to the
answers ‘I smoke once a week or more often, but not every day,” “I smoke
less often than once a week,” “Smoking cessation or quit smoking,” and “I
have never smoked/Only one cigarette, pipe-full or cigar”).

Parental educational status was gauged in two separate questions
(mother, father) with the following response options: “comprehensive school
or civic education,” “comprehensive school and vocational education,” “high
school or high school and vocational education,” “university or academic
degree.” Parental education was dichotomized to neither parent with a higher
education degree and at least one parent with a higher education degree (i.e.
a response of “university or academic degree” to either one of the questions).
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Data Analyses

First, we examined the prevalence of smoking among pupils by gender and
grade. Pearson’s x? test with a 5% significance level was used for testing the
significance of statistical associations between the school’s smoking monitor-
ing policy and the pupil-reported data on smoking behavior and perceptions
of the enforcement of school smoking bans.

Pupils are nested within schools and therefore cannot be considered to
be independent observations. We accounted for the non-independence by
using mixed effects logistic regression analyses with a random intercept for
schools in further investigating the statistically significant associations. Fixed
effects in the models consisted of the school’s smoking monitoring policy
as an ordinal school level predictor and the pupil’s gender, own smoking
status, and parental educational status as dichotomous pupil level predictors
(values 0,1). The number of pupils at school, divided by one hundred for
computational reasons, was used as a school-level predictor. When analyzing
pupils’ smoking behavior, only those who reported smoking at least weekly
were included (n = 14,523). Pupils with one or more missing response were
omitted from the regression analyses.

Analyses were conducted using R version 2.15 (R Development Core
Team, 2012) and the package Ime4 (Bates, Maechler, & Bolker, 2012).

RESULTS

A total of 91% of pupils perceived that smoking was totally prohibited at
school, 8% reporting that smoking was allowed in certain places, and 1%
reporting that smoking was allowed without restrictions. Smoking restric-
tions were reported as being very closely monitored by 21% and as being
somewhat closely monitored by 60%. One pupil in five (19%) perceived that
smoking restrictions concerning pupils were hardly monitored at all.

In all, 15% of the adolescents reported daily smoking. The percentages
in 8th and 9th grade were 14% and 20% for boys and 10% and 16% for girls,
respectively. The differences between genders and grades were statistically
significant (p < .0001; Table 1) Out of pupils who reported smoking at
least once a week, 40% reported never smoking on school premises, 27%
reported never smoking near the school during the school day, and 16%
reported never smoking on the way to or from school.

Six percent of schools reported that smoking did not exist during the
school day and 10% reported that smoking existed, but detected cases were
not documented. A further 79% reported that smoking existed and detected
cases were documented, and 5% reported that smoking existed, detected
cases were documented, and school-specific summaries of the detected cases
were prepared. Three schools (0.6%) responded “Don’t know.” In order to
focus on measures taken by the school and their associations with pupils’
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TABLE 1 Percentage Distributions of the Smoking Status of Boys and Girls by School Grade.

Boys Girls
8th 9th 8th 9th All
Never smoked/Only one cigarette (%) 61 52 64 53 57
Quit (%) 15 15 13 14 14
Less than weekly (%) 7 8 8 12 9
Weekly (%) 4 5 4 6 5
Daily (%) 14 20 10 16 15
Total (%) 100 100 100 100 100
Total (V) 18,660 18,703 18,912 18,784 75,059

perceptions and behavior, we restricted the data for further analyses to the
schools where smoking had been detected (n = 496; 74,143 pupils).

Table 2 presents the associations between the schools’ documenting
policy on smoking and pupils’ smoking and perceptions of the monitoring
of smoking restrictions.

Systematic documenting was strongly associated with the pupils’ per-
ception of smoking being prohibited and monitored at school. If smoking
existed but cases were not documented, pupils were more likely to consider
that their smoking behavior was not being monitored and that smoking was
allowed. At schools where smoking existed but cases were not documented,
pupils were also more likely to smoke during school time than at schools
with a strict documenting policy. However, there was no significant asso-
ciation between documenting and the pupils’ overall smoking status. Also,
conducting school-specific summaries of documented cases did not make
any significant difference compared to only documenting detected cases.

A systematic documenting of smoking incidents increased pupils’ per-
ception of smoking restrictions being monitored at school (odds ratio [OR]
1.67) when compared with not documenting at all (see Table 3). Compiling
school-specific summaries of detected smoking further increased the odds
(OR 1.9D). A pupil smoking daily (OR 1.38) and parents not having a higher
education degree (OR 1.21) also increased the odds of the perception that
smoking restrictions are monitored at school. Girls had slightly higher odds
than boys (OR 1.07). The grade of the pupil (8th or 9th) had no statistically
significant impact. The size of the school had a small, negative impact (OR
0.95), which indicates that pupils in smaller schools were slightly more likely
to perceive smoking restrictions being monitored.

Compared with not documenting at all, systematic documenting more
than doubled (OR 2.36) the odds of pupils feeling that smoking was totally
prohibited at school (see Table 4). Compiling school-specific summaries on
smoking did not make any significant difference to documenting. A pupil’s
own daily smoking had a negative association (OR 0.82) with perceiving
smoking being prohibited at school.
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TABLE 3 Odds Ratios (OR) and Their 95% Confidence Intervals (CD for Pupils’ Perception
of Smoking Restrictions Being Monitored at School.

OR 95% CI p-Value
(Intercept) 3.07 2.36-3.98 <.00001
Smoking was not documented by the school (ref.) 1.00
Smoking was documented by the school 1.67 1.34-2.09 <.00001
Smoking was documented and summarized by the 191 1.32-2.77 0.0006

school

Pupil smokes daily 1.38 1.30-1.47 <.00001
Girl 1.07 1.02-1.11 0.0023
9th grade 1.02 0.98-1.07 0.26
Neither parent has a higher education degree 1.21 1.16-1.26 <.00001
Number of pupils at school 0.95 0.91-0.99 0.026

Note. Results are from a mixed effects logistic regression analysis controlling for gender, grade and
parents’ education, number of pupils at school (in hundreds) and include a random intercept (variance
was 0.53 on logit scale) for schools.

TABLE 4 Odds Ratios (OR) and Their 95% Confidence Intervals (CI) for Pupils’ Perception
That Smoking Is Totally Prohibited at School.

OR 95% CI p-Value
(Intercept) 9.42 5.97-14.85 <0.00001
Smoking was not documented by the school (ref.) 1.00
Smoking was documented by the school 2.36 1.60-3.48 0.00002
Smoking was documented and summarized by the 2.47 1.28-4.74 0.0068

school

Pupil smokes daily 0.82 0.76-0.89 <0.00001
Girl 1.06 1.00-1.13 0.053
9th grade 1.07 1.01-1.14 0.025
Neither parent has a higher education degree 1.11 1.04-1.18 0.0011
Number of pupils at school 0.96 0.89-1.04 0.30

Note. Results are from a mixed effects logistic regression analysis controlling for pupil’s smoking status,
gender, grade, and parents’ education, number of pupils at school (in hundreds) and include a random
intercept (variance was 1.63 on logit scale) for schools.

When analyzing pupils who smoke at least once a week, a school’s
documenting policy was associated with those pupils not smoking in the
vicinity of school during school time (OR 1.81) but had no significant asso-
ciation with smoking on school premises or on the way to or from school
(Table 5). The number of pupils at the school was negatively associated with
not smoking near the school during school time (OR 0.87) and not smoking
on the way to or from school (OR 0.92).

DISCUSSION

The present study examined the systematic enforcement of smoking bans
by schools, its effect on children’s smoking during the school day, and its
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influence on how strict children perceived the enforcement of smoking bans
at their school to be. We used systematic documentation of violations of
smoking bans as a sign of a systematic tobacco policy. Our main findings
were that systematic documenting of smoking violations is strongly associ-
ated with pupils’ perceptions that smoking is not allowed at school and that
smoking restrictions are closely monitored by school staff. Additionally, sys-
tematic documenting was associated with reduced smoking prevalence in
the vicinity of the school during the school day. The school documenting
policy had no impact on pupils’ smoking on the way to or from school or
on their overall smoking prevalence.

Our results further showed that regardless of the school policy, pupils in
small schools were slightly more likely to perceive that smoking restrictions
were monitored at school. Also, regular smokers attending small schools
were less likely to smoke in the vicinity of the school during school hours
or on the way to or from school.

In this study, the prevalence of daily smoking among Finns aged 14 to
15 was 15%. The result is consistent with previous national (Kinnunen
et al., 2013) and international studies (Hibell et al., 2012; Schnohr, Kreiner,
Rasmussen, Due, Currie, & Diderichsen, 2008). As could be expected, differ-
ences between boys and girls and between grades were significant, varying
from 10% among 8th grade girls to 20% among 9th grade boys. Lovato et al.
(2010) found that a written ban at school reduced the prevalence of students
who smoke. Additionally, the strictness of monitoring (Kumar et al., 2005)
as well as smoking bans in schools (Griesbach, Inchley, & Currie, 2002;
Overland, Aarp, & Lindbak, 2010; Schnohr et al., 2008) have been found to
be negatively associated with daily tobacco use among adolescents. Also,
students are less likely to smoke if they attend a school with a focus on
tobacco prevention programs (Lovato et al., 2010) or a school where staff
smoking is not permitted (Kumar et al., 2005).

As shown in this study, school smoking policy positively modifies
pupils’ smoking behavior during the school day and influences their
perception of how strictly smoking bans are monitored. The systematic
documentation of the violations of smoking bans indicates that the man-
agement of the school takes smoking prevention seriously. It further reflects
the school’s general attitude toward promoting the health of pupils.

Strict restrictions on smoking may also have unintended effects such
as an increased use of smokeless tobacco. The selling of snus (smokeless
tobacco) is forbidden in the entire European Union except Sweden; private
individuals may bring the product to Finland for their own use. The use
of snus has increased among Finnish adolescents, mainly boys, during the
last decade (Kinnunen et al., 2013). Restrictions on smoking may also in
some cases lead to an increased use of smokeless tobacco. It is also possible
that the “forbidden fruit” effect increases the use of tobacco outside school
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when the school has a very strict smoking policy (Sussman, Grana, Pokhrel,
Rohrbach, & Sun, 2010).

As our results showed, a systematic tobacco policy with systematic doc-
umenting of violations of smoking bans at school is effective in reducing
adolescents’ smoking during the school day. It is also noteworthy that this
association was found among children who were at the most active age
of starting regular smoking. Previous studies have investigated the role of
schools in tobacco use prevention, but our results regarding the associations
between documenting policy, pupils’ perceptions, and smoking behavior
are new.

We could not demonstrate an impact on pupils’ smoking prevalence or
smoking outside school. Our results support other findings that school alone
cannot influence smoking rates but that the influence of family and friends
on smoking behavior is strong (Murnaghan, Leatherdale, Sihvonen, & Kekki,
2009; Rasmussen, Damsgaard, Holstein, Poulsen, & Due, 2005; Simetin et al.,
2011). A study by Murnaghan et al. (2009), for example, suggests that school
policies associated with smoking bans and enforced smoking restrictions at
school are insufficient unless they address the influence of friends and fam-
ily members. Furthermore, the community seems to have a strong influence
on adolescents’ smoking behavior (Lovato et al., 2010). Finally, we acknowl-
edge that there are other potential factors affecting pupils’ smoking behavior
and perceptions of the enforcement of school smoking bans that were not
investigated in the present study.

The strengths of this study include a large number of participants and
the use of two national datasets from different levels (individual and schooD.
Data collected from pupils and from school administration yielded two dif-
ferent views on the same subject. However, the findings from the present
study must be interpreted in the context of certain limitations. First, the
results are based on cross-sectional data, and therefore inferences about
causal relationships between a school’s tobacco use documenting policy and
pupils’ smoking behavior and perceptions cannot be drawn. Nonetheless, it
is highly likely that a school’s strict smoking policy leads to an experience
among pupils of being monitored and decreased smoking rates rather than
vice versa. The use of self-reports may partly modify the results. Further
study using longitudinal data, for instance, is needed to address the mecha-
nisms by which a school’s documenting policy can reduce cigarette smoking
among adolescents.

The data on school smoking policy were restricted to documenting
detected cases only. This study was conducted at the individual level with a
school-level predictor and a random intercept. Since schools are expected to
play a relatively important role in reducing adolescents’ smoking, especially
during the school day, more school-level and multi-level research on school
policies and their effectiveness is required, as also suggested in previous
studies (e.g. Sabiston et al., 2009).
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