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Introduction: Building networks is an essential part of health promotion. However, network analysis remains relatively unexplored in this field. This study introduces a new technique that maps thematic agendas and geographical locations of health promotion actors.

Methods: This case study used elements of quantitative and qualitative methods to analyse network data. We used empirical data from two networks in Bavaria, a federal state of Germany.

Results: We identified a total of 55 actors in the first network and 64 actors in the second. We categorized the thematic agenda of actors according to their main field of work: “healthy childhood development,” “healthy middle age phase,” “healthy ageing,” “health equity in all phases of life.” One network showed a significant surplus of actors that focus on “healthy ageing.” We combined and analysed data from both networks collectively. Two districts with no health promotion actors within their geographical borders were identified. To put geographical gaps into context, data about deprivation and age was included.

Discussion: Results identified geographical areas with high need for support from health promotion actors. Through comparison of our results with existing literature, we derived potential network strategies for further successful networking. This study adds a new perspective to characterize health promotion networks by mapping them thematically and geographically. The concept can be used to give health promotion organisations relevant insight into network structures. This can improve decision-making processes concerning partnership strategy and finally lead to a positive health impact. Hence, our findings encourage further development of this technique and other networking methods in the field of health equity and health promotion.
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1. Introduction

In 1996, the World Health Organisation (WHO) acknowledged networking as an important pillar of achieving health for all (1). Networking can improve equal access to health-promoting activities, encourage participation (e.g., in dialogue), and develop intersectoral action by making resources for health promotion easily available (1). Hence, building networks is defined as “a key way of working” in health promotion (2). This matches the idea that partnership processes produce synergies such as having access to complementary skills and perspectives, sharing work, common feelings of excitement, and effective problem-solving (3). Thus, actors involved in health promotion strategies and activities can achieve better outcomes when working together than when working alone (3).

Building networks requires sound planning of structures, strategies, and interventions (4). However, health promotion strategies often lack such a conceptual basis. This complicates network analysis (4). The most common method of mapping and analysing networks in health systems, and more specifically health promotion activities, is the so-called “Social Network Analysis” (SNA) (5). SNA measures relationships among actors and assesses factors that influence a network’s structure (6). The network is seen as a set of actors and relationships among them, and most social network studies include attribute data that indicate actors or these relationships (6). However, not all attributes which provide valuable information for comprehensively describing the state of a network are assessed and integrated into an SNA.

In particular, attributes related to individual or institutional goals are critical for successful partnership processes but seem to be neglected in network analysis (7). Researchers studying the development of health policies in Dutch municipalities found that actors become part of a network when it supports their organisational domains and needs, not just for the sake of general health issues (8). Therefore, actors’ thematic agendas, which we define as the actors’ goal that they pursue through the help of a network, should be considered with respect to network analysis.

Another important attribute to consider in network analysis is the geographical location of actors. The WHO advises organisations to adapt health promotion strategies to local needs (9). Geographical representation of network data can give insight into neglected areas and opportunities for additional outreach (10). Accordingly, it is reasonable to identify geographical areas in need for stronger support in terms of health promotion actors and programs. To precisely identify such areas, regional data on sociodemographic characteristics should be further considered. One strategy could be to include data regarding deprivation. Jarman et al. (11) emphasized the importance of concentrating health resources in deprived, underprivileged areas. Additionally, age patterns influence whether geographical areas are in need. This can potentially indicate which age group needs the most support in a certain geographical area.

Given the state of the evidence, the overall objective of this study is to conduct a case study aiming to explore two health promotion networks coordinated by an institution (Coordinating Office for Health Equity in Bavaria, KGC)1 in Germany. Furthermore, we examine whether existing actors actually address the needs of the targeted population. The specific aims of this study are:

1. To identify health promotion actors among two networks linked to the KGC;

2. To explore the strength of relationships between health promotion actors and the KGC;

3. To identify the actors’ geographical location and their thematic agenda;

4. To analyse thematic cliques, geographical clusters, and gaps in the networks;

5. To illustrate the context in which actors operate by analysing associations between the geographical distribution of actors and their thematic agenda, deprivation, and age.



2. Methods


2.1. Study design

This is a case study design using SNA principles of assessing actors and factors that influence a network’s structure by applying elements of both quantitative and qualitative methods. We collected empirical data based on datasets and documents from two networks in Bavaria, a federal state in Germany. Those two networks are coordinated by the Coordinating Office for Health Equity in Bavaria (KGC, German: Koordinierungsstelle Gesundheitliche Chancengleichheit). The KGC is a health promotion organisation and part of the Germany-wide cooperation network “Equity in Health,” which was established by the Federal Center for Health Education (German: Bundeszentrale für gesundheitliche Aufklärung) in 2002 (12). KGCs exist in all German federal states and supports the community partner process “HEALTH FOR ALL”; it strengthens a collaborative learning process and professional exchange to promote the health of people of all ages across social and health sectors (12). Therefore, KGCs consult and support relevant actors in health promotion. They form and strengthen networks between such actors to encourage sustainable development (12). Hereafter, “KGC” refers to the Bavarian KGC. To foster effective networks, the KGC organises events and activities where actors can meet and work together to promote health and health equity. Thus, the KGC serves as a central actor that identifies and connects actors working in health promotion. For this study, we selected two Bavarian networks: Upper Palatinate (approximately 1.1 million residents in 2020) and Lower Bavaria (approximately 1.2 million residents), located in eastern Bavaria on the borders of the Czech Republic and Austria (delimited by official geographical definitions of the Bavarian administrative districts) (13). These networks were targeted because the KGC has built stable networks and connections between actors there. Bavaria is, with a surface area of 70.500 km2, the largest German federal state, has more than 13 million inhabitants, and consists of seven administrative regions (13, 14).



2.2. Variables

An “actor” in our study is defined as an individual who is currently or has been in contact with the KGC (e.g., a member of a health promoting club or association, a public official, a volunteer). An actor’s geographical location was operationalized by using postal codes (an established proxy for addresses (15)). We defined the thematic agendas based on pre-existing categories according to the Bavarian Prevention Guideline (16). The guideline specifies the following categories of health promotion activities (16): “healthy childhood development,” “healthy middle age phase,” “healthy ageing,” and “health equity in all phases of life” (16).

The strength of a relationship (“tie” in networking terms) between actors and the KGC was estimated by measuring the frequency of contact within the last 24 months (17). The following answer options were adapted based on established methods (18): “no contact,” “once in 24 months,” “yearly,” “semi-annually,” “quarterly,” “monthly,” “weekly,” and “daily.”

We used the Bavarian Index of Multiple Deprivation (BIMD) as a measure of deprivation at the district level. The BIMD is a measure of relative deprivation which combines indicators in certain domains of deprivation to generate a comprehensive deprivation index (19, 20). The index, last updated in 2015, consists of the following seven domains: income (weight: 25%), employment (25%), education (15%), district revenue (15%), social capital (10%), environment (5%), and security (5%) (19, 21). High BIMD values indicate high deprivation (meaning low income, high unemployment, etc.) compared to nearby districts. Originally, the BIMD was created by Maier et al. (19) who calculated deprivation scores for Bavarian communities. BIMD values are often represented in quintiles (e.g., quintile 1: least deprived, quintile 5: most deprived) (21). In this study, we used the overall score for each district instead of quintiles because we wanted to compare the scores between districts. The scores were provided by W. Maier, originator of the BIMD (19). We included the ageing quotients and youth ratios published by the Bavarian Statistical Office (13). The Bavarian Statistical Office calculates these metrics on a regular basis (13). For this study, we used the ageing quotient and youth ratio for the year 2019 and an predicted ageing quotient and youth ratio for the year 2039 (13). We gathered the data from their official website. The Bavarian Statistical Office operationalizes the ageing quotient as the number of people aged 65+ per 100 people aged 20 to 64 (13). The youth ratio is operationalized as the number of people aged 0 to 19 per 100 people aged 20 to 64 (13).



2.3. Data collection and preparation for Lower Bavaria

In contrast to Upper Palatinate, no network data existed for Lower Bavaria. Therefore, we collected data during this study with the following process. We analysed original datasets and documents from the KGC. Originally, this data was documented for the planning and documentation of events and meetings. Now, we focused on the network variables mentioned above. We used a structuring content analysis (22) to examine 17 documents consisting of programs, protocols, event announcements and summaries, articles from local newspapers, registration and participant lists, flyers and invitations, one follow-up survey, correspondence, one counselling list, and articles from the official website.2 Available documents existed for the years 2017 to 2021. Event articles were from the years 2012 to 2021. Documents had been included if the actors (“nodes” in network terms (6)) were mentioned in the texts and were located in Lower Bavaria. Thus, actors were identified retrospectively.

We generated an MS Excel list of actors and network-related variables. One KGC expert pretested the list for comprehensibility and gave the researchers feedback. In a next step, we asked experts from the KGCs to list their number of contacts with actors within the last 24 months, which we used to measure the frequency of contact, in accordance with established research methods (17). Four KGC experts filled in missing information and corrected false codification during a planned, two-week circulation procedure. We had recruited the experts previously via e-mail in April 2021 and had sent them a detailed instructional video on how to fill in data correctly. The list’s structure allowed tracking the person who filled in information for remaining questions. In a final step, we asked experts to name actors that had not been listed. The data was then prepared as described in the data analysis. The process of data collection and preparation is visualized in Figure 1.
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FIGURE 1
 Steps of data collection and preparation.




2.4. Data preparation for Upper Palatinate

We used pre-existing network data from Upper Palatinate. The data had been gathered by the KGC itself. The KGC collected the data a year before data was collected for this study. The data collection process was similar to the one used in this study. Data was collected within a content analysis study and an expert survey study. The dataset also included the variables “actor,” “geographical location,” and “thematic agenda,” which were operationalized equally. The “frequency of contact” was also measured, but operationalized differently. It was measured as the frequency of contact within the last 12 months (compared to this study: frequency of contact within the last 24 months). As the COVID-19 pandemic naturally decreased the number of contacts during the last months in this period, we chose the longer time-span in order to mitigate the effects on our observations. We excluded further variables from data for Upper Palatinate since they did not concern our research objective. We recoded data using Visual Basic Applications for MS Excel (Excel version 16.0).



2.5. Data analysis

We visualised data about actors through egocentric maps using Microsoft Power BI (version 2.88.1144.0). We excluded actors if they were located outside Upper Palatinate or Lower Bavaria, or if the frequency of contact was missing.

To explore the strength of a tie, we dichotomised responses regarding “frequency of contact” consistent with existing methods in network analysis (18). “Having contact at least quarterly” was considered a strong tie; “having contact semi-annually or less” was considered a weak tie. When experts chose “no contact,” actors were marked as “inactive.” The tie strength was also visualised using egocentric maps.

To identify the actors’ geographical location, we used ArcGIS Maps for Power BI to create geographical maps based on postal codes. Since some actors had the same postal code, we calculated a new weighted variable to display geographically overlapping actors. Actors were visualised in geographical maps using points adjusted in size according to the new weighted variable, and in heat maps.

To identify the actors’ thematic agenda, we examined the categories (“healthy childhood development,” “healthy middle age phase,” “healthy ageing,” “health equity in all phases of life”) by applying the principles of structuring content analysis according to Mayring (22). The method allows for the extraction of relevant content based on predefined categories (22). At the same time, those predefined categories can be adapted, if necessary (22). Prototypical text passages, definitions, and coding rules can be extracted during the analysis (22). A coding manual allowed us to assign actors to categories. Experts also assigned actors to thematic categories. The interrater reliability of the experts was calculated using Cohen’s kappa. Each actor’s thematic agenda was displayed through colours in egocentric maps.

To analyse thematic cliques, we explored the distribution of thematic agendas of actors. We examined data to see if one of the thematic categories was over−/underrepresented in Upper Palatinate or Lower Bavaria.

To analyse geographical clusters and gaps, we created a graph that shows the number of actors per district or city not attached to a district with MS Power BI. For the analysis of data on the district level, data for Upper Palatinate and Lower Bavaria was combined (Upper Palatinate and Lower Bavaria consist of 22 districts in total). We used heat maps to reveal clusters in the networks.

To illustrate the context in which actors operate, we analysed associations between the distribution of actors, deprivation, and age. SAS software, release 9.04.01M6P11072018, was used for statistical analyses and visualisation. We plotted the number of actors per district against the BIMD to identify districts with the highest deprivation values (as compared to the other districts in this study) and districts without a health promotion actor. Furthermore, we plotted the number of actors against age distributions to identify districts with high ageing quotients and districts that remain unsupported by a health promotion actor. Pearson’s r was used to assess correlations between the BIMD and the ageing quotient in order to identify highly deprived areas with high ageing quotients. Pearson correlation coefficients with p-values ≤0.05 were considered statistically significant. We focused on the ageing quotient because results revealed a strong surplus of actors with the thematic agenda “healthy ageing” in Upper Palatinate, a network dynamic that had been developing independently after a highly successful event in this thematic field.




3. Results


3.1. Identification of health promotion actors

Through data preparation, 55 actors in Upper Palatinate were identified. The data collection yielded a data set for Lower Bavaria with 64 actors. Actors work for public health departments, associations or organisations, schools or universities, political institutions, and volunteer organisations. Further information about descriptive aspects and level of competence of actors can be found in the supplementary material.



3.2. Thematic agenda and frequency and strengths of contacts

Results of the content analysis verified the pre-existing categories “healthy childhood development,” “healthy middle age phase,” “healthy ageing,” and “health equity in all phases of life” as the actors’ thematic agendas. The interrater reliability was high, with Cohen’s Kappa r = 0.81 (p < 0.0001) (23). Figure 2 shows egocentric maps of the networks. The thematic agenda is illustrated through the node’s colour. The KGC, the network’s initiator, is shown as the central node (illustrated through the middle node).

[image: Figure 2]

FIGURE 2
 Actors in Upper Palatinate and Lower Bavaria coloured by thematic agenda. Outer nodes represent individual actors and their thematic agenda. Lines between the nodes illustrate a tie; the thickness of a line represents its strength. Inactive actors are coloured grey. In the third graph, inactive actors were excluded.


Upper Palatinate had more active ties than Lower Bavaria (Upper Palatinate: n1(active ties) = 34; Lower Bavaria: n2(active ties) = 22), thereof n1 = 14 and n2 = 6 strong ties (meaning contact at least quarterly). In Upper Palatinate, 70.9% of actors focused on “healthy ageing” (Lower Bavaria: n2(healthy ageing) = 39). Three actors belonged to the “healthy childhood development” field. Two of those actors are marked as inactive. One actor belonged to “healthy middle age phase.”

Distribution of the thematic agenda in Lower Bavaria was more equal (“healthy ageing” n2 = 18, 28.1%; “healthy childhood development” n2 = 17, 26. 6%; “healthy middle age phase” n2 = 15, 23.4%; “health equity in all phases of life” n2 = 9, 14.1%).



3.3. Geographical distribution and clusters

Three geographical clusters were identified in Upper Palatinate and two in Lower Bavaria. Results are presented as cartographical maps (Figure 3) and as a graph of the total number of actors per district (Figure 4). The graph shows a smaller number of clusters because some clusters consist of actors who are located in different districts, but which are still geographically proximal. Two districts with no health-promoting actors were identified, one of them close to the border of the Czech Republic.

[image: Figure 3]

FIGURE 3
 Geographical distribution of actors. Presented in geographical maps and heat maps. Larger green dots indicate actors with the same postal codes.


[image: Figure 4]

FIGURE 4
 Geographical distribution of actors. Presented in a stacked bar chat. Graphs show the number of actors per district of Upper Palatinate and Lower Bavaria combined (divided into fields: “healthy childhood development”, “healthy middle age phase”, “healthy ageing”, “health equity in all phases of life”).




3.4. Context analysis: deprivation index and ageing quotient

Figure 5 presents scatter plots for the data set of Upper Palatinate and Lower Bavaria combined. Each dot represents one district that belongs to either Upper Palatinate or Lower Bavaria. In graphic (A) the total number of actors is plotted against the BIMD. This showcases differing BIMD values (14.9, 49.9) for the two districts with no health promotion actor. The highest BIMD value of all considered districts is 54.9. This district has two actors.

[image: Figure 5]

FIGURE 5
 Scatter plots showing relationships between the BIMD and the total number of actors, the BIMD and the ageing quotient for the year 2019/2039, and the number of “healthy ageing” actors and the ageing quotient for 2019. Each dot represents one district in Upper Palatinate or Lower Bavaria.


The second plot (B) illustrates the correlation of BIMD with the ageing quotient in 2019. The relationship shows a positive correlation (r = 0.71; p < 0.0001) of the BIMD with the ageing quotient. The two districts with the highest BIMD values (54.9; 49.9) also exhibit high ageing quotients (36.7; 39.0). The third plot (C) illustrates the relationship between the BIMD and the predicted ageing quotient for the year 2039. Two statistical outliers were identified. The first one is the district with the highest BIMD value (54.9). It is predicted to exhibit the highest ageing quotient by 2039 (65.0). The second outlier is predicted to have an ageing quotient of 34.6 (arithmetic mean [image: image] = 53.4), with a BIMD value of 20.2 ([image: image] = 27.5).

Lastly, the number of “healthy ageing” actors per district was plotted against the ageing quotient (D). We chose this specific thematic agenda because it had the highest number of actors, which indicates a potential relationship. No statistically significant relationship can be observed. The district with the highest number of “healthy ageing” actors (n = 10) is the one with the lowest ageing quotient (26.0). However, this district has the highest number of actors in general (n = 16).




4. Discussion

In this study, two health promotion networks of the KGC were explored with a focus on thematic agenda and geographical location. The number of actors linked to the KGC varied only slightly between Upper Palatinate and Lower Bavaria. Results regarding the strength of relationships show a high number of weak ties in Lower Bavaria. The presentation of actors’ geographical location and their thematic agenda demonstrates a strong surplus of actors with the thematic agenda “healthy ageing” in Upper Palatinate. Only one active tie to an actor with the thematic agenda “healthy childhood development” and one to an actor with the thematic agenda “healthy middle age phase” were found in Upper Palatinate. Furthermore, a geographical gap, i.e., two districts with no health promotion actor, was explored. By including deprivation values and age distribution, we identified two districts with high BIMD values and high ageing quotients.

In the following paragraphs, our findings are discussed with regard to existing studies and literature. A higher number of ties with health promotion actors is not directly related to increased network efficiency (24). Researchers in public health collaboratives emphasize a focus on quality over quantity (24). Trust is seen as the actual “key to good collaboration” (24). According to research about public health collaboratives, a shared mission strengthens trust (24). Hence, the thematic agendas may have revealed structures of trust as well, as they share the same target group, given that actors do not follow a competitive mindset, for example regarding scarce resources. Actors that are geographically close to one another may also collaborate more often, as geographical location can influence collaboration (25). Existing evidence identifies no disadvantage, but instead opportunities, in a high number of weak ties, such as those we identified in Lower Bavaria (17). This is due to a greater range of resources and perspectives (17). Sociologist Mark Granovetter has even gone so far as to advise network coordinators to increase their number of weak ties without reducing the number of strong ties in the process (17). Based on this, researchers concluded that strengthening ties to actors was most valuable for achieving a defined goal and for diffusing information (24).

Network cliques, such as those indicated by the surplus of “healthy ageing” actors found in Upper Palatinate, have both advantages and disadvantages. On the one hand, cooperation at clique level rather than across whole networks can increase effectiveness (26). On the other hand, cliques potentially lead to segregation (27). It should be mentioned that in network research, cliques imply that each member holds direct connections to all others (26). This was not a focus of our study. Nevertheless, we still find it important to compare our findings to existing literature regarding cliques. Cliques can also be located by identifying groups with the same interests, activities, or goals (28). Although we did not measure the actors` interests, activities, or goals, we hypothesize that actors with the same agenda potentially share activities or goals, for example joining the same event regarding a specific topic. Since only one active connection each to the thematic agendas “healthy childhood development” and “healthy middle age phase” were found in Upper Palatinate, results are more in line with findings about potential isolation (27).

Our contextualization of geographical gaps using analyses of BIMD values and ageing quotients can be compared to a recent study which geographically mapped network members and public awareness scores about child maltreatment (10). Using this process, underrepresented areas that might need further engagement were identified (10). In our study, data regarding BIMD and ageing quotients also helped to identify such areas. This can be seen in the following example: if two districts remain unsupported by actors, and one is more deprived than the other, it may be reasonable to focus on the more deprived district. This is because correlations between deprivation and the prevalence of diseases have been repeatedly discovered (29, 30). Additionally, if one district exhibits a high ageing quotient, it might be helpful to implement actors addressing the thematic agenda “healthy ageing.”


4.1. Limitations and strengths

Our study has some limitations. Inactive actors were not distinguished from active ones in the geographical analysis and in scatter plots. However, potentially weak ties were shown in separate figures (egocentric maps) to show this characteristic of the ties and minimize bias. Since deprivation was analysed at district level, deduction about individual needs is limited. Further research should map additional variables like resources given and assets, or existing programs and activities in health promotion. In addition, generalisability is limited, as our findings focus on a specific region and organisation. However, our findings can be applied to circumstances of other regions and organisations by measuring and analysing variables using the same methods. Another limitation is, that we excluded actors if they were located outside Upper Palatinate or Lower Bavaria, or if the frequency of contact was missing. If the excluded actors differ in important ways from the included actors, this can potentially lead to biased results. However, the authors expect the number of such actors to be minimal, since data was not only collected based on existing datasets and documents, but also through an expert survey. Hence, the sample should still be sufficient to obtain meaningful and unbiased results.

One strength of our methods helped to prevent a recall bias: the collection of data with a structuring content analysis. Experts did not have to list actors from memory and recall bias was avoided (5). Another benefit was the coding approach of the content analysis (22). This allowed us to calculate the interrater reliability and assure consistency of the answers of experts and the coding manual.

The strength of this study is the combination of evidence-based research and the implications for practice. This has resulted in a concept that allows data to be collected by the organisation itself without having to consult other network members. The current state of the data can be updated easily. This compensates for one disadvantage of SNA – the constant re-measurement of relationships between all actors (31). Such frequent data collection incurs high expenditures in terms of time and staff. In contrast, our approach allows an organisation to easily and quickly update data and figures, thus making it practical and sustainable to evaluate the network’s development.



4.2. Implications for practical work

Based on our findings, we suggest the following strategies to enable sustainable and effective networking for institutions like the KGC. First of all, we suggest strengthening trust by including trust-building activities to support effective collaboration within the network. Further, institutions could identify the most essential actors to achieve a defined goal, to strengthen relationships with them, and to disseminate information. For example, if an actor who supports the health of the older adults and is frequently in contact with an institution like the KGC, the institution can provide this actor with relevant information, as the actor is likely to spread it within his or her own network. A practical approach to expanding collaboration would also be to understand which actors are geographically close to one another and which actors share the same thematic agenda or target group. In this way, institutions can gain insight into potential clusters and gaps in the network and arrange future actions based on these insights. An institution could also study existing thematic agendas within their network in a more nuanced way and adapt the categorisation accordingly. This could lead to more detailed research findings, since a more in-depth study of existing thematic agendas could provide even more valuable insights into existing cliques and gaps within health promotion networks. Furthermore, institutions can prevent segregation of cliques by monitoring and managing ties between actors and underrepresented cliques closely. Finally, with the help of contextual information, institutions can align expenditures of the networks with the needs of a targeted area. Given our findings, institutions should focus on areas with high BIMD values and encourage determining the concentration of actors that serve each target group according to the existing age distribution.




5. Conclusion

By mapping health promotion networks thematically and geographically, this study offers a unique perspective to characterize such networks. Our results provide insight into structures of networks, thematic cliques, and geographical gaps. Hence, this new conceptualisation of mapping fits into the larger process of improving networks in the field of health equity and health promotion. Since possible strategies were derived from the mapping results, the findings contribute to broadening the range of mapping methods used and encourage further development of this methodology. Our study has the potential to improve decision-making processes concerning partnership strategies. Organisations such as the KGC can use this approach as a data-based starting point that leads to discussion and proposals for actions with a positive impact on health.
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1   Bavarian Association for Health Promotion and Disease Prevention. Coordinating Office for Health Equity [cited 2022 Jun 23]. Available from: URL: https://lzg-bayern.de/fields-of-action/coordinating-office-for-health-equity.

2   Landeszentrale für Gesundheit in Bayern e. V. Landeszentrale für Gesundheit in Bayern e. V. [cited 2022 Jun 23]. Available from: URL: https://lzg-bayern.de/.



References

 1. World Health Organization
. (1997). Regional Office for Europe & WHO Regions for Health Network in Europe, editor. Networking for health: report of the fourth annual conference of the regions for health network, Dusseldorf, Germany, 11–12 October 1996. Copenhagen.


 2. Shilton,T
. Health promotion competencies: providing a road map for health promotion to assume a prominent role in global health. Glob Health Promot. (2009) 16:42–6. doi: 10.1177/1757975909104103 

 3. Jones,J
, and Barry,MM
. Developing a scale to measure synergy in health promotion partnerships. Glob Health Promot. (2011) 18:36–44. doi: 10.1177/1757975911404762 

 4. Dietscher,C
. How can the functioning and effectiveness of networks in the settings approach of health promotion be understood, achieved and researched? Health Promot Int. (2017) 32:139–48. doi: 10.1093/heapro/dat067 

 5. de Brún,A
, and McAuliffe,E
. Social network analysis as a methodological approach to explore health systems: a case study exploring support among senior managers/executives in a hospital network. Int J Environ Res Public Health. (2018) 15:511. doi: 10.3390/ijerph15030511


 6. O'Malley,AJ
, and Marsden,PV
. The analysis of social networks. Health Serv Outcome Res Methodol. (2008) 8:222–69. doi: 10.1007/s10742-008-0041-z 

 7. Corbin,JH
, Jones,J
, and Barry,MM
. What makes intersectoral partnerships for health promotion work? A review of the international literature. Health Promot Int. (2018) 33:4–26. doi: 10.1093/heapro/daw061 

 8. Hoeijmakers,M
, de Leeuw,E
, Kenis,P
, and de Vries,NK
. Local health policy development processes in the Netherlands: an expanded toolbox for health promotion. Health Promot Int. (2007) 22:112–21. doi: 10.1093/heapro/dam009 

 9. World Health Organization Regional Office for Europe
. (1986). Ottawa Charter for Health Promotion. Available at: https://www.euro.who.int/__data/assets/pdf_file/0004/129532/Ottawa_Charter.pdf%3Fua%3D1 (Accessed January 18, 2021).


 10. Cardazone,G
, Sy,UA
, Chik,I
, and Corlew,LK
. Mapping one strong 'Ohana: using network analysis and GIS to enhance the effectiveness of a statewide coalition to prevent child abuse and neglect. Am J Community Psychol. (2014) 53:346–56. doi: 10.1007/s10464-014-9641-7 

 11. Jarman,B
, Townsend,P
, and Carstairs,V
. Deprivation indices. BMJ. (1991) 303:523. doi: 10.1136/bmj.303.6801.523-a 

 12. Kilian,H
, Lehmann,F
, Richter-Kornweitz,A
, Kaba-Schönstein,L
, and Mielck,A
. Gesundheitsförderung in den Lebenswelten gemeinsam stärken: Der Kooperationsverbund “Gesundheitliche Chancengleichheit.”. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. (2016) 59:266–73. doi: 10.1007/s00103-015-2287-2 

 13. Bayerisches Landesamt für Statistik
. (2020). Beiträge zur Statistik Bayerns, Heft 553: Regionalisierte Bevölkerungsvorausberechnung für Bayern bis 2039. Available at: https://www.statistik.bayern.de/mam/statistik/gebiet_bevoelkerung/demographischer_wandel/a1820b_202000.pdf (Accessed July 3, 2021).


 14. Bayerisches Landesamt für Statistik
. (2021). Statistik kommunal 2020: Bayern 09 Eine Auswahl wichtiger statistischer Daten. Available at: https://www.statistik.bayern.de/mam/produkte/statistik_kommunal/2020/09.pdf (Accessed July 3, 2021).


 15. Bow,CJD
, Waters,NM
, Faris,PD
, Seidel,JE
, Galbraith,PD
, Knudtson,ML , et al. Accuracy of city postal code coordinates as a proxy for location of residence. Int J Health Geogr. (2004) 3:5. doi: 10.1186/1476-072X-3-5 

 16. Bayerisches Staatsministerium für Gesundheit und Pflege
. (2015). Bayerischer Präventionsplan. Available at: https://www.vdek.com/LVen/BAY/Vertragspartner/praevention/LRV/_jcr_content/par/download_4/file.res/LRV%20Anlage_2_Bayerischer%20Pr%C3%A4ventionsplan.pdf (Accessed July 11, 2021).


 17. Granovetter,MS
. The strength of weak ties. Am J Sociol. (1973) 78:1360–80. doi: 10.1086/225469


 18. Schoen,MW
, Moreland-Russell,S
, Prewitt,K
, and Carothers,BJ
. Social network analysis of public health programs to measure partnership. Soc Sci Med. (2014) 123:90–5. doi: 10.1016/j.socscimed.2014.10.057


 19. Maier,W
, Fairburn,J
, and Mielck,A
. Regionale Deprivation und Mortalität in Bayern. Entwicklung eines 'Index Multipler Deprivation' auf Gemeindeebene. Gesundheitswesen. (2012) 74:416–25. doi: 10.1055/s-0031-1280846 

 20. Beyerlein,A
, Lack,N
, and Maier,W
. Associations of area-level deprivation with adverse obstetric and perinatal outcomes in Bavaria, Germany: results from a cross-sectional study. PLoS One. (2020) 15:e0236020. doi: 10.1371/journal.pone.0236020 

 21. Manz,KM
, Schwettmann,L
, Mansmann,U
, and Maier,W
. Area deprivation and COVID-19 incidence and mortality in Bavaria, Germany: a Bayesian geographical analysis. Front Public Health. (2022) 10:927658. doi: 10.3389/fpubh.2022.927658 

 22. Mayring,P. (2000). Qualitative Content Analysis: forum Qualitative Sozialforschung Forum. Qualitative Social Research. 1:2. doi: 10.17169/fqs-1.2.1089


 23. McHugh,ML
. Interrater reliability: the kappa statistic. Biochem Med (Zagreb). (2012) 22:276–82. doi: 10.11613/BM.2012.031 

 24. Varda,DM
, Chandra,A
, Stern,SA
, and Lurie,N
. Core dimensions of connectivity in public health collaboratives. J Public Health Manag Pract. (2008) 14:E1–7. doi: 10.1097/01.PHH.0000333889.60517.46 

 25. Scherngell,T
, and Barber,MJ
. Spatial interaction modelling of cross-region R&D collaborations: empirical evidence from the 5th EU framework programme. Pap Reg Sci. (2009) 88:531–46. doi: 10.1111/j.1435-5957.2008.00215.x


 26. Provan,KG
, and Sebastian,JG
. Networks within networks: service link overlap, organizational cliques, and network effectiveness. AMJ. (1998) 41:453–63. doi: 10.2307/257084


 27. Rowley,TJ
. Moving beyond dyadic ties: A network theory of stakeholder influences. AMR. (1997) 22:887–910. doi: 10.2307/259248


 28. Hoppe,B
, and Reinelt,C
. Social network analysis and the evaluation of leadership networks. Leadersh Q. (2010) 21:600–19. doi: 10.1016/j.leaqua.2010.06.004


 29. Leyland,AH
. Socioeconomic gradients in the prevalence of cardiovascular disease in Scotland: the roles of composition and context. J Epidemiol Community Health. (2005) 59:799–803. doi: 10.1136/jech.2005.034017 

 30. Stephens,MR
, Blackshaw,GRJC
, Lewis,WG
, Edwards,P
, Barry,JD
, Hopper,NA , et al. Influence of socio-economic deprivation on outcomes for patients diagnosed with gastric cancer. Scand J Gastroenterol. (2005) 40:1351–7. doi: 10.1080/00365520510023666 

 31. Hindhede,AL
, and Aagaard-Hansen,J
. Using social network analysis as a method to assess and strengthen participation in health promotion programs in vulnerable areas. Health Promot Pract. (2017) 18:175–83. doi: 10.1177/1524839916686029 



OPS/images/fpubh-11-1111642-g003.jpg
Upper Palatinate Lower Bavaria

s





OPS/images/fpubh-11-1111642-g004.jpg
andomly numbered

+ I :
e I
B T
v R
2 1 T © Healthy childhood development
1o [ 1 © Healthy middle age phase
12 T @ Healthy ageing
15 I © Health equity in all phases of e
20 [ o missing
2
3
o 2 B s . 0 2 "

‘Number of actors





OPS/images/fpubh-11-1111642-g001.jpg
Preparing a template (list)
including variables to be assessed
using MS Excel

rograms, protocols, event

nnouncements and summaries, articles
from local newspapers, egistration and
participant lists, flyers and invitations,
one follow-up survey, correspondences,
Data < one counselling list, and articles from

Prefilling the list with information
retrieved from a structuring content ¢
analysis of 17 documents

Colletion the official website.

Filling in missing information
‘within a planned circulation
procedure with four experts:

Expert 1: filling in
missing data

Expert 2: filling in
missing data

Expert 4: filling in

missing data
Expert 3: filling in

\ missing data

Recoding data Plotting data
Preparation and with VBA for (BIMD) with BIMD data was provided
Analysis of Data MS Excel SAS by the originator
Visualization of Visualization of
data using MS data (BIMD)
Power BI with SAS
Visualization t
and Reporting l
of Data Reporting of data: Scatter Plots
o Egocentric maps
Heat maps
Geographical maps
Stacked bar chart






OPS/images/fpubh-11-1111642-g002.jpg
Upper Palatinate Lower Bavaria

Actors total

Inactive actors marked grey

Filtered by inactive actors, tie
strength displayed by lines

healthy childhood healthy middle age phase healthy ageing health equity in all phases of lfe
development
— Strong tie missing inactive

Weak tie





OPS/images/fpubh-11-1111642-g005.jpg
£
07134

Conaton
<ot

Vol

Obsarvatons

BMD

o

w0

§ & 8 7

640 2204 o) o} uanonb BuiaBy

6o

Jousip jod s1010€ Jo 1equINU [E10L.

el 5 i £l B R

6102 589K 041 10} Juanonb BureBy

3 °

& °
o
s,
3 2 2
6607 20K ) 40} uanionb BupBy

Number of “healthy ageing actors per district

BMD





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Health promotion networks in two districts in Bavaria, Germany: an exploratory case study mapping networks with respect to thematic agenda and location



		1. Introduction



		2. Methods



		2.1. Study design



		2.2. Variables



		2.3. Data collection and preparation for Lower Bavaria



		2.4. Data preparation for Upper Palatinate



		2.5. Data analysis









		3. Results



		3.1. Identification of health promotion actors



		3.2. Thematic agenda and frequency and strengths of contacts



		3.3. Geographical distribution and clusters



		3.4. Context analysis: deprivation index and ageing quotient









		4. Discussion



		4.1. Limitations and strengths



		4.2. Implications for practical work









		5. Conclusion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Footnotes



		References



















OPS/images/fpubh-11-1111642-e001.jpg





OPS/images/fpubh-11-1111642-e002.jpg





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Health promotion networks in two
districts in Bavaria, Germany: an
exploratory case study mapping

networks with respect to thematic

agenda and location












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
& frontiers Frontiers in Public Health






