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Abstract 
 

Aim: The United Nations SDG (Sustainable Development Goals) database, inaugurated in 

2015, contains extensive and considerable information to follow up on the progress of the 

SDGs. We shall, therefore, explore in this paper whether the exclusive use of the easily 

accessible SDG database and a limited selection of 17 suitable indicators, i.e., one indicator per 

Goal, allows for a stable analysis of progress. We aim to provide a methodology for easy use 

at the sub-national level on the initiative of non-governmental organizations and communities 

evaluating their activities towards One Health implementation. 

Methods: Seventeen suitable indicators (one per SDG) were selected and determined from the 

SDG-Database in 2015 and 2019 centering a period of six years from 192017-2022 to project 

the final success or failure of the target year 2030. To that end, we draw a 10% sample of 19 

countries out of the 193 United Nations member states. Negative percent-values of SDGs are 

recalculated as positive, i.e., as the percentage of a 100% target achievement. Missing percent 

values, in total 23.5%, were replaced by imputation. A total of 969 values have been identified. 

We calculated the Sustainable One Health Index (SOHI) based on unweighted and weighted 

indicators.  The weights were derived from a factor analysis of 17 indicators representing all 

SDGs. The indices were validated against the SDG values published for 2022/3.      

Results: The unweighted index resulted in a correlation of 91% (p<0.001).  Therefore, 

preference was given to the unweighted approach to facilitate the work of the target group of 

activists at subnational levels. The corresponding scatterplots for 2015 (r=0.7057; p<0.0007) 

and 2019 (r=0.7470; p<0.0002) show a grouping of high, middle-, and low-income countries. 

The average delay towards 2030 is 3.20 years for the indicators directly related to One Health 

(Group A), 3.19 years for the social (Group B), and 4.69 years for the economic (Group C) 

determinants. 

Conclusion: Progress towards the target year 2030 is too slow despite the growing knowledge 

that most world regions’ current economic, social, and environmental trajectories are 

unsustainable. A new tri- or four-partite global agency which has new representation from civil 

society could address many of the problems identified by paving the ways for bottom-up 

commitment, starting from monitoring achievements of the SDGs at the local level. The SOHI-

Index can fulfil its intended purpose to support bottom-up commitment, requiring only one 

measurable indicator per SDG but no experts and no weighting of the selected indicators. 
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Introduction 

Since the turn of the twenty-first century, there has been growing interest, public 

pronouncements, and policies supporting a One Health concept and approach to global health 

(1). Importantly. there is now a generally widely accepted and used definition, one which was 

created in 2021 by UN technical entities (2):  

“One Health is an integrated, unifying approach that aims to sustainably balance and 

optimize the health of people, animals and ecosystems. It recognizes the health of 

humans, domestic and wild animals, plants, and the wider environment (including 

ecosystems) are closely linked and inter-dependent”. 

  

Further, “The approach mobilizes multiple sectors, disciplines and communities at varying 

levels of society to work together to foster well-being and tackle threats to health and 

ecosystems, while addressing the collective need for clean water, energy and air, safe and 

nutritious food, taking action on climate changes and contributing to sustainable 

development”.   

  

Still insufficiently engaged and structured is the cooperation and exchange between top-down 

and bottom-up initiatives, i.e. between the governmental level and the multiple Civil Society 

Organizations   or Non-Governmental Organizations (CSOs, NGOs), essential for a broader 

acceptance and implementation of One Health principles in the population (3, 4). This deficit 

is aggravated by a lack of effective cooperation at the bottom-up level (5) which remains an 

obstacle in spite of progressive efforts such as that e.g. of the One Health Commission with its 

monthly ‘One Health Happenings’ (6). One Health is a global issue (7, 8). 

  

Recently, attempts to develop indices to measure the state of One Health on the basis of a large 

set of indicators, derived from multiple databases and weighted by expert groups, have been 

published for continental areas and respectively countries, (9, 10) and for urban agglomerations 

(11, 12). The expert-based selection and weighting process of indicators requires a considerable 

number of resources and may not lead to more valid and especially stable results because expert 

opinions depend on their selection and naturally change over time. 

  

Since 2015, when the set of Sustainable Development Goals (SDGs) was adopted (13). The 

United Nations SDG-database contains extensive and relatively complete information on 169 

targets and 230 indicators of the 17 Goals (14) for each of the 193 countries in the United 

Nations system. The Sustainable Development Report 2023 (15) provides extensive 

calculations of an overall national index for 161 countries and 97 indicators stating that 

progress towards 2030 has slowed down and even been reverted in some countries for several 

goals. The lack of progress is confirmed in the subsequent report, published 2024 (16). 

  

While One Health and the SDGs evolved separately, they are intrinsically linked and mutually 

reinforcing in multiple ways, both in aspiration and execution. Improved methodologies are 



 

Laaser U, Wenzel H, Seifman R, Kaplan B, Bjegovic-Mikanovic V. The Sustainable One Health Index 

(SOHI) for Bottom-Up Use: For Countries, Regional Authorities, and Local Communities Based on 

Sustainable Development Goals (Original research). JGPOH 2024, posted: 17/07/2024. DOI: 

10.61034/JGPOH-2024-16 

 

P a g e  4 | 32 

 

needed to gauge One Health's performance in terms of the Sustainable Development Goals and 

targets.  

 

Often, the complexity of the required analyses is considered an obstacle for to stay against the 

use by smaller communities and movements for self-determination. Without proper 

monitoring, all efforts at the local level to develop sustainable interventions for One Health can 

be misdirected and/or fail. We will, therefore, explore in this paper whether the exclusive use 

of the easily accessible SDG database and a limited selection of 17 suitable indicators i.e. one 

indicator per Goal, will allow the calculation of a reliable index, named the Sustainable One 

Health Index (SOHI), for the 17 SDGs together and for the SDGs specifically related to the 

One Health concept. This approach would considerably facilitate the self-determination of 

progress and follow-up at the sub-national and, respectively, community level, for indicators 

measuring achievements in One Health and related fields. Our main goal is to provide a 

methodology for easy use at the sub-national level to facilitate initiatives of non-governmental 

organizations and communities to evaluate their activities towards One Health. 

  

Methods  

In order to offer a practical method for local communities to gauge the success and failure in 

achieving the SDGs, we apply an innovative index-based ‘One Indicator per One Goal’ analysis 

for the period between the year of inauguration 2015 and recently published SDG-data as well 

as a projection towards the target year 2030 (17). We shall validate this approach referring to 

the national indices published in Part 2 of the Sustainable Development Report 2023 by Sachs 

et al. (15).  

 

Accordingly, we selected a most appropriate target for each SDG in relation to the One Health 

concept, its socio-economic conditions, and the availability of a quantifiable indicator. Three 

public health experts searched for measurable and temporarily complete indicators exclusively 

in the SDG database, which has 230 indicators for 193 member states of the United Nations 

system, often listed as the first appropriate target and indicator for each SDG.  

 

As progress towards the One Health criteria depends to a high degree on the respective socio-

structural conditions (18-21), we regrouped the SDGs 1-17. Modifying a proposal by 

Mangukiya et al. (22) we grouped the indicators they listed as environmental (indicators 12-

15) with the health-related indicators 3, 6 and 7 as the One Health related group A (see Table 

1): 

A) SDGs which determine predominantly dimensions of One Health (SDGs 3, 6, 7, 12, 13, 14, 

and 15) 

B) SDGs related to the social conditions influencing One Health (SDGs 1, 2, 4, 5, 11, 16, and 

17)  

C) SDGs which relate to the economic conditions impacting One Health (SDGs 8, 9, and 10). 
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Table 1: Overview of the selected SDG Indicators for each goal to represent it 

[in italics the indicator selected by Sachs et al. (15)] 

 

Selected SDG 

indicators 
Official description (23) 

Value recalculated as proportion of 

100% achievement (best) 

Classification: 

A: One Health 

B: Social setting 

C: Economic conditions 

1.1.1 Proportion of the population living below 

the international poverty line.    

Proportion of the population living 

above the international poverty line 

(>1.25 USD/day). 

B 

 Poverty headcount ratio at US$2.15/day 

(https://data.worldbank.org/indicator/SI.POV.NAHC) 

 

  

 

2.1.2 Prevalence of moderate or severe food  

insecurity.    

Prevalence of security of sufficient 

food.  

B 

 Prevalence of undernourishment (2.1.1) 

 

  

3.4.1 Reduce by one third premature mortality  

rate attributed to cardiovascular disease,  

cancer, diabetes, or chronic respiratory  

disease.  cer, diabetes       

idem A 

 Life expectancy at birth 

(https://www.who.int/data/gho/indicator-metadata-

registry/imr-details/3131) 

  

4.1.2 Completion rate, by sex and 

education level (males, lower 

secondary education)    

idem B 

 Lower secondary completion rate (4.1.1)   
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5.5.1.a Proportion of seats held by 

Women in National Parliaments   

Equal seat proportion is set as 100%.   

B 

 Share of women parliamentarians (5.5.1.a)   

6.1.1 Proportion of the population 

using safely managed drinking 

water services    

idem A 

 Population using at least basic sanitation services 

(6.2.1.a) 

  

7.1.1 Proportion of the population 

with access to electricity    

idem A 

 Population with access to electricity (7.1.1)   

8.5.2 Unemployment Rate     

Employment rate, by Age: 15-24  C 

 Unemployment rate (8.5.2)   

9.5.1 Research and development expenditure as  

a proportion of GDP 

(Korea 2020=4.8%=100)    

R. of Korea is set as 100% with a value 

of 4.8% in 2020. 

C 

 Population using the internet (17.8.1?)   

10.2.1 Proportion of people living 

below 50 percent of median 

income   

Proportion of people living above 50 

percent of median income 

C 

 GINI coefficient (https://ourworldindata.org/what-is-the-

gini-coefficient) 

  

11.1.1 Proportion of urban population 

living in slums     

Proportion of urban population not  

living in slums.    

B 

 Annual mean concentration of particulate matter of less 

than 2.5 microns in diameter (11.6.2) 
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12.5.2  Proportion of municipal 

waste recycled.   

idem A 

  Imported SO2 emissions 

(https://dashboards.sdgindex.org/map/indicators/so2-

emissions-embodied-in-imports) 

  

13.2.1 Total greenhouse gas emissions.      

 

Recalculated for 2019 as percent 

increase or reduction compared to 2015 

A 

 CO₂ emissions from fossil fuel combustion and cement 

production (https://factsonclimate.org/infographics/fossil-

fuels-emissions) 

  

14.5.1 Average proportion of marine 

key biodiversity areas covered by 

protected areas.    

Idem A 

    Ocean Health Index: Clean Water                                

   (https://oceanhealthindex.org/) 

  

15.1.2 Forest area as proportion of total land area. Target: >30% A 

 Red List Index of species survival 

(https://www.iucnredlist.org/assessment/red-list-index) 

  

16.1.1 Number of victims of intentional 

homicide per 100,000 population 

(males).   
 

10/100.000 set as zero achievement B 

 Corruption perception index 

(https://www.transparency.org) 

  

17.8.1 Proportion of individuals using the Internet. Idem B 
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 Statistical Performance Index 

(https://www.worldbank.org/en/programs/statistical-

performance-indicators) 

  

https://www.worldbank.org/en/programs/statistical-performance-indicators
https://www.worldbank.org/en/programs/statistical-performance-indicators
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Of the 19 countries selected by random sampling out of the UN database we replaced 

Liechtenstein (position 6), Swaziland/Eswatini (position 11) and St. Kitts and Nevis (position 

14) because of their small population size below 2 million and partly missing data (also not 

listed in Sachs et al. (15)) by the next in the sampled row (Table 2): Hungary, Malawi, and 

Republic of Korea (colloquially South Korea). In further analyses we use the alphabetical order. 

 

Table 2: 10% Sample of the UN member states (N=19) 

Left: Countries selected by random sampling from all 193 UN member states  

Middle: Countries sorted alphabetically (including 3 replacements at positions 5, 7 and 9) 

Right: Countries sorted according to achievement (15, figure 2.3) 

 

Countries as sampled Countries alphabetic Countries sorted by achievement (%) (15) 

    

Australia 1) Argentina a) Sweden 86.0 

Turkey 2) Australia b) France 82.0 

Somalia 3) France c) Hungary 79.4 

Tunisia 4) Honduras d) Moldova 78.6 

Moldova 5) Hungary  e) Republic of Korea 78.1 

Saint Kitts and Nevis 6) Indonesia f) Lithuania 76.8 

Sierra Leone 7) South Korea  g) Australia 75.9 

Sweden 8) Lithuania h) Argentina 73.7 

Swaziland 9) Malawi i) Tunisia 72.5 

Syria 10) Moldova j) Turkey 70.8 

Liechtenstein 11) Niger k) Indonesia 70.2 

Papua New Guinea 12) Papua New Guinea l) Turkmenistan 68.5 

Niger 13) Sierra Leone m) Honduras 62.9 

Indonesia 14) Somalia n) Republic of Syria 58.2 

Argentina 15) Sweden o) Malawi 56.3 

Turkmenistan 16) Syria  p) Sierra Leone 55.7 

Lithuania 17) Tunisia q) Papua New Guinea 53.6 

France 18) Turkey r) Niger 48.3 

Honduras 19) Turkmenistan s) Somalia 48.0 

    

 

The respective recalculations as a percent of achievement are provided for each target specific 

indicator where appropriate (Annex I). To evaluate long-term trends, we projected a baseline 

value in 2015, through the observed value in 2019 (including a period of +/- three years) to the 

projected value of 2030 (methodology according to Bjegovic-Mikanovic et al. (17)). Thus, 

negative percent-values are recalculated as positive i.e. as a percentage of a 100% target 

achievement. If a baseline-value in 2015 is not available but in earlier years, the available data 

are accepted if later than 2009 (with a few exceptions due to lack of alternatives).  

 

Missing indicator values can be replaced by imputation, (24) under the assumption that only 

single values are missing (25), not entire data series as imputation is preferably used for item 

file:///C:/Users/laase/OneDrive/Documenten/0%20Desktop%20zurueck/240416%20FILE/00%20LAASER/0%20UL%20Publications%20current/OH%20INDEX/UN%20192%20&amp;%20N=19%20240127.xlsx%23RANGE!cite_note-8
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non-response. According to Preising et al. (26) several methods are available for imputation. 

The choice of method depends on the data situation, the failure (in terms of its size and 

mechanism) and the specific imputation target. In particular, there is not one best method that 

always achieves the best results for all use cases.  

 

To replace missing values in the SDG-dataset we used imputations for the baseline year 2015 

and the observation period 2016-2022 (Annex I) with the central observation year 2019 (27). 

We identified and/or calculated 969 values (19 countries times 17 goal-indicators in 2015, 2019 

and 2030). As a method we relied on Chained Random Forest Imputation (28). Handling of 

missing data for both the basis year and 2019 was performed using R Statistical Software (29) 

The imputation was carried out with the missRanger package (30), allowing iterative model 

fitting, and the option of using predictive mean matching. This approach avoids imputation 

with values not already present in the original data.  

 

An availability of 6 out of 10 indicators or 60% is considered as sufficient, at least 11 out of 

the sample of N=19 or a maximum of 8 missing values (29). This condition is not met for SDGs 

13 and 12 with available values of 52.6 and 31.6%. However, we could not identify suitable 

alternative indicators from the SDG-database especially for SDG 12 (Table 3 and Annex I). 

Table 3: Ranking by missing data (MD) per SDG        

Variable Valid N %Valid Obs % MD 

    

3.4.1 19 100.00 0.0 

5.5.1.a 19 100.00 0.0 

7.1.1 19 100.00 0.0 

15.1.2 19 100.00 0.0 

17.8.1 19 100.00 0.0 

    

1.1.1 15 78.95 -21.1 

2.1.2 15 78.95 -21.1 

4.1.2 15 78.95 -21.1 

8.5.2 15 78.95 -21.1 

10.2.1 14 73.68 -26.3 

16.1.1 14 73.68 -26.3 

    

6.1.1 13 68.42 -31.6 

9.5.1 12 63.16 -36.8 

14.5.1 12 63.16 -36.8 

11.1.1 11 57.89 -42.1 

    

13.2.1 10 52.63 -47.4 

12.5.2 6 31.58 -68.4 

Mean   -23.5 
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Concerning countries, Papua New Guinea, Somalia and the Republic of Syria show levels of 

completeness of less than 50% (36.8; 36.8; and 31.6%). Based on all 646 observations (19 

countries times 17 indicators times indicator values of two years - 2015 and 20219 – on average 

23% of data are missing. Imputation is considered the most adequate solution for this situation 

as feature deletion, i.e. removing variables from data, would reduce the extent of information.  

 

The composition of the index is based on an additive and a weighted aggregation of the various 

indicators (variables) to ensure that the different importance of individual indicators is taken 

into account by assigning weights (w).  

 

 Calculation of an unweighted SOHI Index: 

 𝑆𝑂𝐻𝐼 =  
∑ 𝑣𝑖

𝑛
𝑖=1

𝑛
  ; n=17 

 Calculation of a weighted SOHI Index: 

 𝑆𝑂𝐻𝐼 =  
∑ 𝑤𝑖∗𝑣𝑖

𝑛
𝑖=1

𝑛
  ; n=17. 

 

These weights are determined by means of a factor analysis. This is a widespread approach. 

The additive combination of the indicators (31, 32) ensures that the index can still be calculated 

even if individual indicators have zero values. 

 

In Annex II we provide a detailed user-oriented description of the methods sequential steps for 

calculating the values of the seventeen selected indicators and the resulting indices. 

 

Results  

The weights for the calculation of the SOHI index are derived from the outcomes of a factor 

analysis (33): Table 4 shows the variables' loadings, which measure their importance as 

potential indicators.  

The cut-off for factor loadings is relative to sample size. This means that the variables 1.1, 2.1, 

4.1, 5.5, 6.1 relative to sample size (34). For example, sample sizes of 60 require factor loadings 

of 70% to be meaningful (35). The bold, 7.1, 11.1, and 17.8 are the most relevant indicators 

for a weighted index. The values of the first factor can, therefore, be used to construct a one-

dimensional weighted index. 

When interpreting the data, it should be remembered that information could be lost due to the 

omission of factor two. It is, therefore, important to know which positions (values) the countries 

would hold with regard to both factors. For the year 2015, the proportion of the explained 

variance of the first factor was 44.89%; together with the second factor, it was 63.11%. For the 

year 2019, it was 44.8%, and together with factor 2, it was 63.15%. 
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Table 4: Factor loadings: Correlation between variables and factors for the baseline 

data in 2015 and for the observed values around 2019 

 

 

 

  

 

 

SDG  

Factor Loadings (Varimax 

normalized) (2015) 

Extraction: Principal components 

(Marked loadings are >.600000) 

Factor Loadings (Varimax 

normalized) (2019) 

Extraction: Principal components 

(Marked loadings are >.600000) 

Factor (1) Factor (2) Factor (1) Factor (2) 

1.1 0.956587 -0.037650 0.910667 -0.083746 

2.1 0.913505 0.083927 0.923632 0.168903 

3.4 0.448978 0.202814 -0.774787 -0.166765 

4.1 0.810888 0.401334 0.851892 0.327470 

5.5 0.651774 -0.054015 0.594926 -0.127163 

6.1 0.919369 0.252263 0.917230 0.155936 

7.1 0.957232 -0.085378 0.917671 -0.180672 

8.5 -0.564976 0.197286 -0.425179 0.596402 

9.5 0.424552 0.833078 0.473618 0.678866 

10.2 -0.284542 0.547012 -0.166057 0.522683 

11.1 0.943598 -0.064073 0.906551 -0.000660 

12.5 0.430779 0.800218 0.467052 0.759738 

13.2 0.119143 0.372428 0.259399 0.165116 

14.5 0.501434 0.341931 0.486635 0.374831 

15.1 -0.031981 0.457978 0.054439 0.414494 

16.1 -0.165186 0.854263 0.072813 0.927841 

17.8 0.845922 0.333240 0.886669 0.086115 

Explained  
variance 

7.460890 3.267302 7.616984 3.118544 

Proportion of 
total variance 

0.438876 0.192194 0.448058 0.183444 
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                                       Table 5: Index scores by country without and with weighting for 2015 and 2019 (+/-2 years* 

SDG INDICES 2015  2019  SDG 2022 SDG  2024 

COUNTRIES  

SAMPLED 

Without 

weighting 

Weighted 

all 

Weighted 

60% 

Without 

weighting 

Weighted 

All 

Weighted 

60% 

(15) (16) 

1) Argentina 72.75 34.15 71.55 76.39 37.7 64.08 73.7 74.4 

2) Australia 101.36 39.73 78.73 103.83 47.58 74.64 75.9 76.9 

3) France 99.59 39.87 78.49 101.83 47.04 73.91 82.0 82.8 

4) Honduras 56.44 21.79 51.22 59.22 25.46 50.1 62.9 62.0 

5) Hungary 68.94 33.94 74.7 73.44 37.44 73.0 79.4 79.5 

6) Indonesia 70.79 25.58 58.21 77.37 32.49 59.33 70.2 69.4 

7) Lithuania 68.7 35.92 75.56 74.41 38.41 72.58 76.8 78.1 

8) Malawi 48.15 7.81 20.37 57.82 14.46 19.04 56.3 56.8 

9) Niger 45.51 10.89 27.42 44.06 15.05 25.32 48.3 49.9 

10) Papua New Guinea  59.99 10.4 28.11 63.44 15.71 27.59 53.6 52.0 

11) R. of Korea  121.82 40.89 78.02 122.22 50.18 75.56 78.1 77.3 

12) R. of Moldova 56.74 30.3 69.4 63.38 32.79 65.53 78.6 78.8 

13) R. of Syria 59.17 25.2 57.04 59.51 23.88 41.92 58.2 60.6 

14) Sierra Leone 55.18 10.82 25.45 53.63 14.98 24.8 55.7 58.2 

15) Somalia 49.65 13.71 33.03 47.16 15.54 27.75 48.0 45.4 

16) Sweden 87.41 39.07 82.6 87.12 42.72 75.19 86.0 85.7 

17) Tunisia 65.33 33.02 70.42 67.59 35.34 64.23 72.5 72.5 

18) Turkey 85.33 32.25 69.03 90.63 40.22 68.79 70.8 70.5 

19) Turkmenistan 71.9 31.7 68.22 69.8 34.06 62.21 68.5 67.1 

Average 70.8 27.2 70.8 73.3 31.6 55.1 68.2 68.3 

Range 76.31 33.08 62.23 78.13 35.72 56.15 38.0 40.3 

Correlation with SDG 2022 0.71 0.08 0.06 0.75 0.09 0.10   

* A weighted index is defined as follows:  𝐼𝑛𝑑𝑒𝑥 =  
∑ 𝑤𝑖∗𝑣𝑖

𝑛
𝑖=1

𝑛
  ; n=17. 
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We listed the values of SDG 2022 (15) and 2024 (16) for comparison. The differences between 

the two reports are less than three percent points. 

 

We used the 2023 report as an external criterion to validate the performance of SOHI. It turned 

out that, contrary to expectations, it was not the weighted indices (with different significance 

limits) that showed the best agreement, but the unweighted indices for 2015 and 2019. The 

correlation between the external criterion and the SOHI indices was r=0.75, p < 0.01 and 0.71, 

p < 0.01. As an additional option for checking the information value of the SOHI, a comparison 

was carried out with the standardized unweighted magnitude values of the position vectors 

(15). It resulted in a correlation of 91% and p<0.001. Further, It is remarkable that in Table 5 

all African countries except for Tunisia take the last positions whereas European countries take 

the top positions regarding the degree of SDG achievement measured by the selected indicators. 

 

Since our objective is to describe an easily useable method, we give preference to the 

unweighted approach. It does not require additional efforts to determine statistically the 

weights. As noted above, it is important to review whether information is lost by using the 

weights from factor 1 alone. For this purpose, the countries were plotted in a two-dimensional 

space using both country factor scores. Figure 1 shows the scatterplot with the regression for 

2015 and 2019 about SDG 2022. Some countries are grouped together as clusters, indicating a 

similarity in performance. These clusters are confirmed by k-means clustering of the factor 

scores and the standardized data. We consider this an indication that the index provides 

meaningful information. The three indicated groupings relate to the common categorization of 

countries according to high, middle, and low-income countries and links the analysis to the 

question of global injustice (37, 38). 

The ranking of the countries in our sample according to high-income, middle-income, and low-

income countries as in Figure 1 is even more pronounced if only the key goals of One Health 

in category A (see Table 1) are considered (Table 6a below) and similarly so for categories B 

and C (see Tables 6b and c).  
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Figure 1: The two scattergrams show the position of the sample of 19 countries about 

their status in 2015 and 2019 (+-2 years) related to SDG 2022 

 

 Figure 1a: Distribution of the sample of 19 countries without weighting  

 

Scatterplot of SRG 2015 sine w. against SDG 2022

SOHI 2015 sine w. = -12.4001+1.2199*x; 0.95 Conf.Int.
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 Figure 1b: Distribution of the sample of 19 countries without weighting in 2019 and 

 two adjacent years. 

 

Table 6 a (based on Annex I):  Group A: Years of advance/delay of SDG target 

achievement towards 2030, (imputations bold) as especially relevant for One Health. A 

delay equal to or higher than 10 years is set in italics. 

Scatterplot of SRG 2019 sine w. against SDG 2022

SOHI 2019 sine w. = -15.0769+1.2963*x; 0.95 Conf.Int.
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 r = 0.7470; p = 0.0002; r2 = 0.5581

Sustainable  

Development 

Goals Group A  

 

SDG 3 

 

SDG 6 

 

SDG 7 

 

SDG 12 

 

SDG 13 

 

SDG 14 
Average 

horizontal 

Country        

1) Argentina -3.84 -5.79 9.00 -9.00 -2.60 -6.37 -3.10 

2) Australia -6.71 -17.00 9.00 -5.38 -4.42 -5.39 -4.98 

3) France -4.03 4.25 9.00 -5.57 -3.13 -1.77 -0.21 

4) Honduras -7.68 -5.77 4.79 -5.82 0.48 -7.00 -3.50 

5) Hungary -2.63 8.00 9.00 -5.40 -2.87 -4.84 0.21 

6) Indonesia -1.46 -6.58 4.20 -5.60 -5.74 -6.00 -3.53 

7) Lithuania -9.07 -1.74 9.00 -3.51 -3.98 -3.73 -2.17 

8) Malawi -3.07 -6.27 -4.32 -5.36 -18.58 -5.91 -7.25 

9) Niger -1.65 -4.22 -5.64 -5.61 9.51 -4.85 -2.08 

10) Papua N.G.  1.07 -6.23 -5.54 -5.46 -2.90 -7.00 -4.34 
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Group B: Years of advance/delay of SDG target achievement towards 2030 

(imputations bold) as especially relevant for Social Conditions: Goals 1, 2, 4, 5, 11, 16, 

and 17. A delay equal to or higher than 10 years is set in italics. 

 

 

 

 

11) R. Korea  -11.91 0.50 9.00 -6.00 -1.03 -7.00 -2.74 

12) R. Moldova -4.47 -5.68 9.00 -5.06 -5.08 -5.57 -2.81 

13) R. of Syria -0.22 -8.56 -7.80 -6.03 -13.14 -6.50 -7.04 

14) Sierra Leone -0.46 -6.69 -4.54 -5.70 8.99 -7.00 -2.57 

15) Somalia -0.31 -6.47 -6.58 -5.71 7.51 -5.65 -2.87 

16) Sweden -6.39 -3.25 9.00 -8.32 -5.01 -5.78 -3.29 

17) Tunisia -2.41 -8.33 -6.00 -5.70 -6.73 -7.00 -6.03 

18) Turkey -3.81 -5.34 9.00 -1.89 -5.33 -7.00 -2.40 

19) Turkmenistan -2.11 -0.23 9.00 -5.32 4.67 -6.80 -0.13 

        

Average vertical -3.75 -4.49 3.08 -5.60 -2.60 -5.85 -3.20 

Sustainable  

Development Goals 

Group B  

 

SDG 1 

 

SDG 2 

 

SDG 4 

 

SDG 5 

 

SDG 

11 

 

SDG 

16 

 

SDG 

17 

Average 

horizontal 

Country         

1) Argentina -17.67 -19.83 -3.84 1.35 -2.10 -1.38 3.00 -5.78 

2) Australia -4.00 -6.83 -6.71 -0.47 -2.51 -3.89 5.30 -2.73 

3) France -5.00 -5.56 -4.03 -0.69 -3.27 -6.28 -0.48 -3.62 

4) Honduras -3.65 -11.23 -7.68 -7.07 -5.23 0.68 0.37 -4.83 

5) Hungary 0.00 -7.73 -2.63 -6.87 -2.41 2.80 2.71 -2.02 

6) Indonesia 3.48 -3.25 -1.46 -5.95 -3.21 -0.09 1.70 -1.25 

7) Lithuania 3.71 0.67 -9.07 -5.00 -3.41 2.60 2.13 -1.20 

8) Malawi -5.00 -6.83 -3.07 -6.20 -4.03 10.39 -3.06 -2.54 

9) Niger -2.24 -9.56 -1.65 -0.89 -8.03 -4.69 -2.94 -4.29 

10) Papua N.G.  -4.37 -7.86 1.07 -8.30 -4.10 -5.51 -2.07 -4.45 

11) R. Korea  -2.00 -6.56 -11.91 -6.75 -2.68 -2.96 5.44 -3.92 

12) R. Moldova 100.00 -9.26 -4.47 1.14 -0.45 1.48 -1.20 12.46 

13) R. of Syria -25.81 -30.74 -0.22 -8.64 -24.03 -0.11 -3.76 -13.33 

14) Sierra Leone -0.81 -3.90 -0.46 -7.76 -1.75 -8.47 -3.13 -3.75 

15) Somalia -4.32 -1.27 -0.31 -5.56 -6.04 -2.42 -5.87 -3.68 

16) Sweden 0.00 -9.00 -6.39 -1.44 -2.28 -5.12 0.02 -3.46 

17) Tunisia 14.00 -14.49 -2.41 -11.01 -3.36 -0.41 3.06 -2.09 

18) Turkey -19.00 -5.79 -3.81 -6.74 -3.67 -4.22 2.97 -5.75 

19) Turkmenistan -6.99 -8.45 -2.11 -7.97 -4.62 0.63 -1.34 -4.41 

         

Average vertical -4.41 -8.81 -3.75 -4.99 -4.59 -1.42 0.15 -3.19 
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Group C: Years of advance/delay of SDG target achievement towards 2030 

(imputations bold) as especially relevant for the Economic Conditions: 

Goals 8, 9, 10. A delay equal to or higher than 10 years is set in italics 

 

Sustainable  

Development Goals Group C 

 

SDG 8 

 

SDG 9 

 

SDG 10 

Average 

horizontal 

Country     

1) Argentina -10.74 -5.36 -7.00 -7.70 

2) Australia -3.94 -4.47 -9.72 -6.04 

3) France -2.43 -4.20 -5.42 -4.02 

4) Honduras -14.14 -3.86 -4.69 -7.56 

5) Hungary -2.71 -3.74 -2.00 -2.82 

6) Indonesia -4.44 -4.87 -1.39 -3.57 

7) Lithuania -4.16 -4.45 -0.61 -3.07 

8) Malawi 7.00 -2.76 -5.36 -0.37 

9) Niger -53.40 -4.26 -3.26 -20.31 

10) Papua N.G.  -6.21 -2.99 -3.23 -4.14 

11) R. Korea  -2.05 10.00 -2.89 1.69 

12) R. Moldova 0.82 -6.29 -3.40 -2.96 

13) R. of Syria -6.61 -3.87 -4.68 -5.05 

14) Sierra Leone 5.94 -3.64 -5.38 -1.03 

15) Somalia -11.38 -4.03 2.64 -4.26 

16) Sweden -9.24 -1.53 -5.78 -5.52 

17) Tunisia -3.71 -3.38 0.21 -2.29 

18) Turkey -9.32 -4.12 -1.79 -5.08 

19) Turkmenistan -7.57 -4.31 -3.08 -4.99 

     

Average (vertical) -7.28 -3.27 -3.52 -4.69 

 

 

Discussion 

The SDGs, inaugurated in 2015 by the United Nations, nota bene the World Health 

Organization (WHO), are not on track, likely due to a lack of political will (39) as commented 

after the World Health Assembly May-June 2024 (40); progress towards the target year 2030 

up to now is too slow (41) despite the growing knowledge that most world regions' current 

economic, social, and environmental trajectories are unsustainable (42). As a result, there is a 

demand that the unattainable 2030 deadline be extended, as the poor and vulnerable nations lag 

far behind which in the authors’ opinion would per se not necessarily contribute to a solution 

of the problem, especially with regard to the poorer developing nations. 

 

Except some European – especially Scandinavian - countries and with regard to a few SDGs, 

all countries will need at the present pace more time to achieve the target values by 2030. 
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Indeed, only a few countries and targets, altogether 19 or 5.9% out of our sample of 19 countries 

and 17 indicators need more than 10 additional years Table 6a, b, c). On average the country 

sample achieves the targets for the One Health indicators in 2030 with a delay of only about 3 

years or in 2033. Nevertheless, the rather negative trend between 2015 and 2019 respectively 

and now in 2024 (16), as well as the high number of missing values requiring imputations 

(especially SDG 6, 12-14) is disappointing. The outlook is worse for the poorest developing 

countries, mainly in Sub-Saharan Africa. 

The European Commission analyzed its outlook for 2030 and initiated a Regions 2030 Pilot 

Project (43) to dynamize regional engagement. The technical results published typically 

address regional governments, the intermediary top-down level, not local initiatives as targeted 

in this article promoting the SOHI. In analogy e.g. the following is written concluding the 

executive summary of a report (44) on related developments, even in a highly decentralized 

country like Indonesia: “Furthermore, both at the national and subnational Government levels, 

there is room for strengthening legislative accountability and for closer engagement with 

citizens and citizens’ groups”. However, citizens are at least mentioned, though well-known is 

missing mobilization to implement positive changes in legislation at the local level e.g. (45). 

The call of the United Nations in Capetown 2023 as well lists rather restrictive principles for 

the 2025 Comprehensive Review of the SDGs (46):  

 

3rd Principle: There should be space for improvements, while at the same time ensuring that 

the changes are limited in scope and the size of the framework remains the same.  

4th Principle: The focus of the Group's common work should remain on the implementation of 

the framework in countries for the achievement of the Sustainable Development Goals. 

 

The review rightly insists on the (full) implementation of the SDG-framework in countries (4th 

Principle) however, the two principles (numbered here 3rd and 4th) may become contradictory 

if the third principle is used in its restrictive intentions. In the years since 2015 this rather 

careful than stimulating tendency may have contributed to the slowing down of the SDG 

development process. Interaction equally footed between well positioned bottom-up initiatives 

and top-down good governance is considered essential to change the developmental 

trajectories. The mainly negative trend between 2015 and 2019 (+-2 years) and the high number 

of missing values that required imputations (especially SDG 6, 12-14) is worrying. 

 

The One Health movement, comprised of many organizations, groups, and individuals from 

diverse backgrounds and disciplines, has sought to highlight and improve cooperation and 

coordination globally, subnationally, and especially at the local and community level (5, 47-

52). Identifying the most urgent issues at stake and being equipped to evaluate interventions is 

conditional to proceed effectively. All steps required need data collection and analysis: 

Observe, Identify, Cooperate, Implement, Evaluate, Communicate (6). To that end we present 

in this article the SOHI as an attempt to develop and provide a handy instrument enabling 
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subnational units and even local communities to contribute and to monitor own progress in the 

One Health dimension and beyond. 

  

Subnational units and local communities often possess unique knowledge about their 

environments, wildlife, and public health challenges. This expertise is invaluable in developing 

tailored interventions that are culturally and ecologically appropriate. Indigenous communities 

often have long-standing practices that promote ecological balance. Local engagement fosters 

trust between people and authorities and makes individuals more likely to participate in and 

support One Health initiatives. Involved in decision-making processes people feel ownership 

and responsibility and therefore can adapt to changing circumstances more quickly. 

 

Community engagement supports long-term sustainability and resilience as everybody is 

directly or indirectly involved. Setting their priorities and involving their resources ensures to 

a high degree that efforts are not wasted. In summary this may be more cost-effective than 

generalizing top-down strategies and better embedded in the local culture. Involving 

community members in data collection can enhance the scope and accuracy of health 

monitoring efforts. Communities can provide real-time data and observations critical for early 

detection and response to health threats, improving surveillance systems. 

 

Because of their close neighborhood and interrelatedness bottom-up approaches encourage 

collaboration across different sectors within the community, such as agriculture, education, and 

health, promoting a holistic approach to One Health. Including farmers, local businesses, and 

schools, ensures that all aspects of One Health are addressed. Local leaders can champion One 

Health initiatives, leveraging their influence to garner broader support and drive policy 

changes, influencing national and international health policies. Bottom-up approaches ensure 

that marginalized and vulnerable groups are included in health interventions, promoting equity 

and reducing health disparities. Thus, they effectively promote more comprehensive and 

equitable health solutions. 

 

The vast potential of context-specific expertise, local ownership and trust, sustainable and 

resource-effective engagement, local monitoring and surveillance (53), and grassroot-advocacy 

can significantly enhance bottom-up the effectiveness and sustainability of the One Health 

initiative. Such a dynamic can be induced only through efforts invested at the level of local 

initiatives organizing to work together and exchange mutually. Accordingly, the United 

Nations Universal Health Coverage (UN-UHC) (54) September 2023 promotes a coherent way 

forward. It recognizes the value of a One Health approach (§ 41) and § 98 enhances cooperation 

by naming the local level first. 

 

The SOHI can potentially become an instrument facilitating the use at subnational territorial 

units. It invites to the collection of required data and it addresses engaged groups of activists. 

Furthermore, our selection of indicators can be modified according to need and interest and 

always be validated against the official national indices.  
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We suggest the following operational steps summarizing Annex II: 

1) Agree with your community to promote the SDGs at the local level. 

2) Identify a team to design interventions. 

3) Identify a team to evaluate interventions.  

4) Define the priorities of intervention. 

5) Identify the corresponding measurable indicators in the SDG System. 

6) Replace SOHI indicators where necessary. 

7) Evaluate the selected indicators against the SOHI indicators. 

8) Calculate an appropriate modified SOHI. 

9) Compare to the data from Sachs et al. (15). 

10) Follow-up every two years. 

While the UN framework for SDGs is predominantly country-based, efforts to localize the 

SDGs are ongoing, recognizing the critical role that subnational entities, regions, 

municipalities, and local communities play in achieving sustainable development goals. 

A shared system to monitor SDGs regionally is necessary to translate them into meaningful 

local strategies. The initial proposal (55) of the Joint Research Centre (JRC) of the European 

Commission, comprises a set of 83 indicators for SDG monitoring at regional level and more 

than 200 indicators; a manageable subset needs to be identified and recommended as we 

attempted to do in this article. 

 

Conclusions 

The intended purpose of this work is to support bottom-up commitment. The SOHI has been 

profiled for that, requiring only one measurable indicator per SDG but no experts and no 

weighting of the selected indicators. We offer the SOHI-Index for further development. 

 

A new tri- or four-partite global agency which includes new representation from civil 

society, devoted to enhance a bottom-up approach and supported by governmental top-down 

agreement - if not remaining aspirational only (56) - could address many of the problems 

identified by paving the ways for bottom-up commitment, starting from monitoring defined 

achievements of the SDGs at the local level. The SOHI-Index can fulfil the purpose to support 

this bottom-up commitment. 

 

Needed now is new thinking and a new entity to address the problems and opportunities we 

have described.  For many years, the International Labor Organization (ILO) has functioned as 

a tripartite body representing government, labor, and public interests. This could be the 

template for a new One Health/Pandemic organization that would provide for proactive 
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community/civil society engagement. If governments, regional and international financial 

institutions, other donors, and global influencers get behind such an approach, it can happen. 

 

Supplements:  

 

ANNEX I: SDG data recalculated; ZXY GAP 2030 achievement 240714. 

 

ANNEX II: Methodology of the SDG indicator and index analysis for use at local levels.  
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ANNEX II: METHODOLOGY OF THE SDG INDICATOR AND INDEX ANALYSIS  

TO DETERMINE PROGRESS AT LOCAL LEVELS. 

 

Motto:  

Rudolf Virchow, a leading German physician 

(1821-1902) stated at his time already, that 

“Between animal and human medicine there are 

no dividing lines nor should there be. The object 

is different but the experience obtained 

constitutes the basis of all medicine”. 

      Today, under the term One Health, we add the 

      plants,  the waters, and the atmosphere, all of 

      which interact with the global population’s  

      health (1, 2) 

Since the inauguration of the United Nations’ Sustainable Development Goals (SDGs) 2015, 

progress towards the target year 2030 has been too slow to reach the goals in time. To fasten 

progress, we developed the following methodology structured in three phases: structure the 

mobilization process bottom-up with the intention of pushing the governmental levels to invest 

more efforts and accelerate the process. 

PHASE I Mobilization process and analysis 

PHASE II Interventions to inform, agree and act on identified deficits  

PHASE III Determine program 

PHASE I Mobilization process and analysis 

Step 1) Those concerned about their children's future destiny should identify each other’s 

motivations for joining in targeted action. 

Step 2) A small core group of motivated people may define itself as a motor of local action. 

Step 3) Inform local or regional authorities about your intentions, based on a short analysis of 

the present state of affairs and ask for their full support. 

Step 4) Inform yourself studying the paper on the Sustainable One Health Index (SOHI) by 

Laaser, Wenzel, Seifman, Bjegovic-Mikanovic, and Bruce Kaplan, and other related 

publications as well (e.g. from the references).  

5) In the publication mentioned under step 4, one indicator for each of the 17 SDGs has been 

identified from the available SDG database (e.g., 

https://unstats.un.org/UNSDWebsite/undatacommons/countries). You can use your country's 

national indicators as a reference. 

https://unstats.un.org/UNSDWebsite/undatacommons/countries
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5a) Check which information is available in your environment/your community for 

each of these 17 indicators. 

5b) Check in the available SDG database (see 5c), if you prefer alternatives or 

additional indicators, especially if data on some of these 17 indicators are 

insufficient/not available locally. Suitable indicators should 

- Be well defined (23) and measurable in your environment 

- Cover at least the year 2015 (alternatively a year between 2010-2016) as a 

possible baseline 

- Cover at least the year 2019 (alternatively 2017 or later) determining 

progress by the observed value. 

 5c) You can choose between:  

 recommended: https://unstats.un.org/UNSDWebsite/undatacommons/countries 

 alternatively:   https://unstats.un.org/sdgs/dataportal/countryprofiles/ 

 and for general information: 

    https://unstats.un.org/UNSDWebsite/undatacommons/sdgs/countries  

6) Determination and documentation of data: 

 

 6a) Identify a value for each of the selected indicators or provide arguments for the 

es- timate of a missing value to be replaced later by a measurement or a well-argued 

 analysis of the situation to be monitored. 

 

 6b) To secure the data identified and work with documented data you may decide to 

 download an Excel sheet ( at: https://www.microsoft.com/en-us/microsoft-365/excel) 

 like we did with the Annex I (Laaser et al. in JGPOH). 

 

7) Develop a table with all indicators chosen (see e.g. Table 1 in Laaser et al.) and determine 

as precise as possible their values: 

 7a) Scrutinize for plausibility and replace by alternatives if recommendable. 

 7b) Reformulate where necessary the identified indicator into a value of positive 

 achievement (see e.g. Annex I in the publication by Laaser et al.), e.g.:  

 If you have identified the indicator 2.1.2 in Annex I: 

 “2.1.2 Prevalence of moderate or severe food insecurity”  

 and you found or estimated values of 31% in 2015 and 38% in 2019 (or a later year) 

 you have to recalculate these  percentages as percent of the targeted population living 

 in a situation of sufficient food security for tomorrow, which in this example is 69% in 

 2015 and even diminishing up to 2019 by 7% to a value for food security of 62%. This 

https://unstats.un.org/UNSDWebsite/undatacommons/countries
https://unstats.un.org/sdgs/dataportal/countryprofiles/
https://unstats.un.org/UNSDWebsite/undatacommons/sdgs/countries
https://www.microsoft.com/en-us/microsoft-365/excel
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 procedure is necessary as the target for the SDG achievement up to 2030 is set here as 

 100% food security in 2030. 

8) Calculate the time required to achieve the target value in 2030 as defined for the chosen 

SDG-Indicators by the data-sets under 5c) and replace indicators if unavailable. You can use 

the following procedure, best in Excel (17): 

Formula and online calculator: 

Tr remaining time 

Tn time needed to achieve the target (in linear progress) 

G time gap (gain or delay in years) 

tb baseline year 

tc year of observation 

tt target year 

xb baseline value of the indicator 

xc observed value of the indicator 

xt target value of the indicator 

 

Tr = tt - tc 

 

 

 

 G = Tr - Tn 
 
 

9) We suggest determining the 2015 baseline values in the best possible way and keeping them 

stable for present and future evaluations.  

10) The next step is to calculate the SOHI Index we validated with the data published by Sachs 

et al (15), see Table 5 in the publication by Laaser et al. mentioned under item 4). 

 10a) Calculate of the SOHI Index based on 17 indicators with available data or well-

 argued estimates if not available.  

 You can use the following formulas: 

 Calculation of an unweighted SOHI Index: 

 𝑆𝑂𝐻𝐼 =  
∑ 𝑣𝑖

𝑛
𝑖=1

𝑛
  ; n=17 

 Calculation of a weighted SOHI Index: 

 𝐼𝑛𝑑𝑒𝑥 =  
∑ 𝑤𝑖∗𝑣𝑖

𝑛
𝑖=1

𝑛
  ; n=17. 

Tn tt tb tt tb−( )
xc xb−( )
xt xb−( )

+








−=
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 Value of variable (here SDG)  v 

 Sequential number of SDG  n 

 10b) You can do the same with a limited number of SDG-Indicators (e.g. if you do not 

 want to use estimated instead of unavailable measured indicator-values. 

11) Write the report dated the respective year, naming place and address, and the responsible 

team. 

12) Find some competent but benevolent person to check your report critically. 

13) Present your report publicly in a meeting/conference and invite the local/regional 

administration. 

14) Send your report for publication to any acknowledged Journal of your choice or directly to 

JGPOH, the Executive Editor: Prof. Genc Burazeri, Tirana, Albania, email: 

gburazeri@yahoo.com 

15) Follow a review of your report by the selected journal and return the corrected/adapted 

version of your report to JGPOH or your journal of choice. 

16) Celebrate the publication of your report and invite the greatest possible number of people. 

 

PHASE II Interventions to inform, agree and act on identified deficits  

17) Amend your core team with motivated persons focusing on action for improvement. 

18) Discuss possible and most promising interventive action with the augmented team to 

improve the respective indicator values. 

19) Test the approachability of the respective target groups 

20) Decide on the priority actions to improve the identified deficits. 

21) Inform and invite the local authorities.  

22) Prepare the local campaign for improvement and determine the period of action. 

23) Run the local campaign as planned. 

 

PHASE III Determine progress 

24) Re-determine the related indicators and identify achievements and failures. 

25) Compare the measured values of your indicators with the corresponding regional and/or 

national data. 

26) Recalculate the SOHI before and after your interventive campaign. 

mailto:gburazeri@yahoo.com
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27) Present the results of your campaign in a public meeting. 

28) Send the final report to a journal of your choice or JGPOH for publication 

29) Identify the next deficit to be dealt with. 

30) Celebrate your success in a public party. 
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