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Background: Our previous study analyzed the age trajectory of mortality (ATM) in 14 European countries, while this study aimed at investigating ATM in other continents and in countries with a higher level of mortality. Data from 11 Non-European countries were used.

Methods: The number of deaths was extracted from the WHO mortality database. The Halley method was used to calculate the mortality rates in all possible calendar years and all countries combined. This method enables us to combine more countries and more calendar years in one hypothetical population.

Results: The age trajectory of total mortality (ATTM) and also ATM due to specific groups of diseases were very similar in the 11 non-European countries and in the 14 European countries. The level of mortality did not affect the main results found in European countries. The inverse proportion was valid for ATTM in non-European countries with two exceptions.

Slower or no mortality decrease with age was detected in the first year of life, while the inverse proportion model was valid for the age range (1, 10) years in most of the main chapters of ICD10.

Conclusions: The decrease in child mortality with age may be explained as the result of the depletion of individuals with congenital impairment. The majority of deaths up to the age of 10 years were related to congenital impairments, and the decrease in child mortality rate with age was a demonstration of population heterogeneity. The congenital impairments were latent and may cause death even if no congenital impairment was detected.
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INTRODUCTION

Human mortality rate decreases with age after birth and increases with age in adults. This increase in adults is exponential and it is usually interpreted as a manifestation of aging and affects all individuals (1–23). Age is a deterministic variable in the relationship because coefficients of determination were higher than 0.99 (if age as a single independent variable is used to explain the changes of mortality rate, then more than 99% of variability is explained) (4, 19–22). All historical changes in healthcare such as reduction of mortality due to infectious diseases or due to cardiovascular diseases did not affect the shape of the relationship in the last two centuries and they changed only two parameters of the model (11, 12, 18, 23).

Faster changes in mortality rate with age occur during childhood (5, 8, 9, 20–28). The steep mortality decrease is accompanied by age-based changes in the causes of death (28). For example, congenital anomalies and impairments originating in the perinatal period reached more than 85% of all deaths during the first 4 weeks of life and only 10% in the age 5–10 years interval in 14 European countries [furthermore, “the age 5–10 interval” corresponded to the mathematical interval (5, 10)] years and to the age category 5–9 years in demography) (28). Simultaneously, the decrease of total mortality rate was smooth and was described by the model of the inverse proportion with a coefficient of determination higher than 0.99 (20–28).

The presented paper closely follows the previous study (28). Age trajectory of total mortality (ATTM) was more important than age trajectories of mortality due to specific diseases and the decrease of ATTM was described by the model of the inverse proportion up 10 years in the previous study (28).

With respect to the whole world, 14 European countries studied in the previous study came from a homogenous region (e.g., with the respect to the health system or economy level). This study aimed at investigating the previous results in other continents and in countries with a higher level of child mortality; data from 11 non-European countries were used.



MATERIALS AND METHODS

The description of age trajectory of mortality (ATM) during the first year of life was essential to observed results, and the WHO mortality database was used. For these reasons, the selection of countries and calendar years in the database was based on two criteria:

a) The ICD10 classification was used.

b) Four age categories were used in the first year of life (it was the maximal number of age categories used in the database in the first year).

Unfortunately, the list of countries that comply to the second criterion was not big. For example, India, China, Russia, or African countries did not meet it. Finally, 11 countries were selected in the database.

Age was assumed as the main factor, and all other factors were assumed to be less significant (28). Furthermore, the existence of general mechanisms was assumed, as demonstrated in the ATM after birth. For these reasons, ATM was primarily constructed in as large a population as possible. Including more regions and calendar years within the analysis may eliminate all factors other than age, rendering the impact of age more visible. The same methods that were used in the previous study were used to calculate the mortality rate (28). The unit corresponding to the mortality rate was “person-years,” which was the number of years lived by members of the population between age limits of age category.


Aggregated Populations

Zero deaths in a given age group may make it impossible to construct ATM for some set of diseases. While zero deaths due to some disease may occur within a specific age category in a specific calendar year, at least one death may occur within the same age category in another calendar year. Consequently, the inclusion of additional calendar years and regions may remove this obstacle. The aggregation of more calendar years was first utilized by Edmond Halley in 1693 (29, 30). The method enables the calculation of the mortality rate within one age category based on the number of deaths and living persons in several years and more regions (28–31). Besides, it may be assumed that ATM may be smoother in an aggregated population according to the law of large numbers.

The WHO mortality database contains the number of deaths Di within specific age categories in different countries (32). The database uses the following four age categories for the first year of life: “0 days” [(0, 24) hours], “1–6 days” [(1, 7) days], “7–27 days” [(7, 28) days], and “28–365 days” [(28, 365) days]. One or two age categories are also used in the database in the first year and such data were not convenient. Cause of death was determined using the specific revision of the International Classification of Diseases in the database. Here, the calendar period used in each country corresponds to the period when the 10th revision (ICD10) and the four age categories were applied (33). The numbers of living people are obtained from the U.S. Census Bureau (Bureau of the Census 2019) (34).

The present study used data collected in the following 11 non-European countries: Argentina, Brazil, Peru, Venezuela, Chile, Colombia, Mexico, Japan, Australia, New Zealand, and the USA. The first six countries were aggregated to population P4 (South America) while the last five countries were aggregated to population P5. Besides, aggregated populations P1, P2, P3, and P14 were defined and used in the previous study (28). Finally, the data from 11 non-European countries and 14 European countries from the previous study were aggregated to the largest population P25 (28). The sum of the means of population sizes calculated in a specific country in a specific calendar period was 1,306,115,570 living persons per one calendar year (it may be interpreted as the average size of P25). Population P25 was about 3.3 times bigger than P14 and represented a significant portion of the world population. Calendar periods and means of population sizes of populations are shown in the second and in the third columns in Table 1 (28). If no deaths were registered within a specific age category due to specific diseases in any population, ATM for this population and set of diseases was not constructed. For example, no cases in the chapter “Pregnancy, childbirth, and the puerperium” (XV) were found within the age range (0, 10) years in all populations. Thus, this chapter was not relevant to the study.


Table 1. Population sizes and results of total mortality calculated during the first 10 years in all populations in the log-log scale.

[image: Table 1]

Sums Di of death numbers from diseases of all main ICD10 chapters, within all populations and within all age categories, and sums Li of living individuals within specific age categories are in the file “25_Countries_Dolejs_Homolkova” Animations are in eight files in “mp4” format and other results are in the file “Appendix” The files may be found in the Supplementary Material.

The level of statistical significance was set to 0.05 for all tests. The arithmetic mean of the interval endpoints was used as a representative value for each age category. The time unit “1 year” was used in all age categories and in all calculations.



Chapters of the ICD10

Cause of death may be considered less reliable information than the determination of age. On the other hand, ATM from specific diseases may show the composition of ATTM and may show some other important results (e.g., extraordinary different shape of ATM due to neoplasms) (26, 28).

Two chapters of ICD10 “Diseases of the eye and adnexa” (VII) and “Pregnancy, childbirth, and the puerperium” (XV) were not relevant to the study because only 10 cases were in chapter VII and zero cases were detected in chapter XV in the largest population P25 in the whole age interval (0, 10) years. ATM in all other chapters of the ICD10 and ATM due to congenital anomalies of the central nervous system (CACNS) were constructed. CACNS were the subset of the chapter “Congenital malformations, deformations, and chromosomal abnormalities” (XVII), and ATM due to CACNS was constructed because it showed a higher coefficient of determination up to higher ages in the previous studies (26–28).

Diseases from chapters for which the decrease in mortality was slower during the first year than after the first year were not related to congenital impairment were aggregated to the group labeled “Other diseases.” This group contained chapters I–XV, without chapter II (Neoplasms) (28).



Data Processing and Statistical Methods

Data processing, statistical methods, and model assessment were the same as in the previous studies (24, 27, 28). A simple software was developed using Visual Basic for Applications, and Microsoft (MS) Excel 2019 was used for the calculation of the sum of cases in each chapter and each age category. MS Excel was used at the first level of processing, along with more packages in R 4.0.2 for Windows for statistical calculations (linear and non-linear regression) and preparation of charts. The level of statistical significance was set to 0.05 for all tests. Overview of other possible models and more detailed description of model assessment may be found in previous studies (24, 27, 28).




RESULTS


Age Trajectory of Total Mortality

ATTM was more important and had a more general meaning than other ATMs that were constructed in specific groups of diseases. Besides, the determination of the cause of death may be burdened with some uncertainty (for example, it may be expected for cases registered in the 18th chapter of the ICD10: “Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified”).

ATTM had reached the minimal value in all 32 studied populations (in 25 countries and 7 aggregated populations) in the age interval 5–10 years with three exceptions (the minimal value was in the next age interval 10–15 years in Slovakia, Peru, and Japan). All ATTMs were statistically evaluated in the age interval 5–10 years in all 32 populations, and the results calculated in the log–log scale are shown in Table 1. Table 1 contains all populations from the previous study (14 countries and aggregated populations P1, P2, P3, and P14) and all populations from the presented study (11 countries and the aggregated populations P4, P5, and P25) (28).



Inverse Proportion Assessment in the Log–Log Scale

The decrease of ATTM was visually linear in the log–log scale. It is shown in Figure 1 for P25 and for all populations in the file “All_Populations_All_causes_Animation_1.mp4” presented in the Supplementary Material. The linearity in the log–log scale was tested in the quadratic model using the method of least squares (LS). The null hypothesis that the quadratic element was zero was not rejected (p > 0.05), while the linear element was significant (p < 0.0001) in all populations (the results are not shown in Table 1). Consequently, it was assumed that the decrease in total mortality with age was linear in the log–log scale. At the second step, a linear model with two parameters was developed in the log–log scale (27, 28). The parameters were ln[μ1], γ, where γ is the slope of the straight line in the log–log scale. The two parameters, their standard deviations, and the adjusted coefficients of determination R2 were calculated using the LS method for the age interval of 0–10 years. The hypothesis that the residuals were age-independent was not rejected (p > 0.05). The results of the linear regression are shown in Table 1.


[image: Figure 1]
FIGURE 1. Age trajectory of total mortality in P25. (All_Populations_All_causes_Animation_1.mp4).


The specific value −1 for the slope γ corresponded to the inverse proportion between mortality rate and age. Because the slopes γ were close to the value −1 in the fourth column in Table 1, the null hypothesis Ho: γ = −1 was examined to test the inverse proportion at the last step (all formulas were described in detail in the previous study) (28). The inverse proportion with a single parameter was a nested model that includes the two-parameter linear model. The null hypothesis that the model with two parameters did not provide a significantly better fit than the inverse proportion was tested using a standard Fisher's test. The resulting p-values are shown in Table 1 in the last column (the null hypothesis was rejected only in Peru and Japan). Because the slopes are more or less close to −1, the inverse proportion between total mortality and age may be the resulting model within the age range of 0–10 years.



Chapters of the ICD10

Three main results described in the previous study were confirmed for non-European populations from three other continents and/or with higher mortality levels (all files mentioned below may be found in the Supplementary Material):

a) ATM due to CACNS decreased according to the inverse proportion up to higher ages. The model of inverse proportion was not rejected in all aggregated populations and in 12 countries in the age range (0, 15) years (it was the maximal age range where ATM due to CACNS was constructed). Besides, mortality minimum was reached in the age category (55, 60) years in the largest population P25 with [image: image] = 0.9953. ATM due to CACNS in P25 is shown in Figure 2, and ATM due to CACNS in all 32 populations is shown in the file “All_Populations_CACNS_Animation_2.mp4.” More detailed results calculated in ATM due to CACNS in all populations are in Table 2, and other notes are in the file “Appendix.”

b) ATMs due to the majority of chapters of ICD10 were age-independent or slowly decreased during the first year, and simultaneously, these ATMs decreased according to the inverse proportion in the age range (1, 10) years. ATM due to the specific category “Other diseases” is shown in Figure 3 in P25. ATMs due to “Other diseases” in all 32 populations are shown in the file “All_Populations_Other_diseases_Animation_3.mp4,” ATMs due to the first chapter “Certain infectious and parasitic diseases” of ICD10 are shown in file “All_Populations_Chapter_1_Animation_4.mp4,” and ATMs due to all chapters of ICD10 in P25 and P14 are shown in the file “All_Chapters_P25_and_P14_Animation_5.mp4.” TCIR explained child mortality decrease with age based on the sequential extinction of more severe impairments. It also explained the bending ATM using formula (2), which was derived in previous studies (25–28). If the maximal congenital individual risk of death rmax in the born population is not big, then Equation (1) is valid:

[image: image]

More detailed results calculated in ATM due to all chapters of ICD10 in population P25 are in Table 3 and other notes are in the file “Appendix.”

c) The shapes of ATM due to neoplasms were very different. It was confirmed that ATMs due to neoplasms were age-independent in all populations after the first year of life (the independence of age was tested in the age range 1–10 years as in other chapters of ICD10 and also in the age range 1 month−15 years. Simultaneously, the ATM due to neoplasms decreased in the first month of life (the model of inverse proportion was rejected only in P1, Argentina and Venezuela where the decrease was slightly slower). ATM due to neoplasms in all populations is shown in the file “All_Populations_Neoplasms_Animation_6.mp4.” More detailed results calculated in ATM due to neoplasms in all populations are in Table 4, and other notes are in the file “Appendix.”


[image: Figure 2]
FIGURE 2. Age trajectory of CACNS in P25. (All_Populations_CACNS_Animation_2.mp4).



[image: Figure 3]
FIGURE 3. Age trajectory of “Other diseases” in P25. (All_Populations_Other_diseases_Animation_3.mp4).





DISCUSSION

According to the theory of congenital individual risks of death (TCIR), the mortality decrease was explained as the result of depletion of individuals with more severe congenital impairments (25, 26, 28). The inverse proportion was explained in TCIR as the result of the specific distribution of congenital impairments in the born population. The spectrum of congenital anomalies was very wide because some individuals died during the first hours and others may survive to higher ages. The born population was considered as a whole and the changes of individual congenital risks of death were assumed as age-independent (possible individual changes of individual risk of death were assumed to be negligible with respect to differences in the whole population) (25, 26, 28). The evidence that empirical ATTM decreased according to the inverse proportion was interpreted by the following rule: “as more severe the impairment was than less frequent it was in born population” (25). The rule may be caused by selection in previous generations or by selection in the prenatal period (25, 26, 28).

The empirical decrease of ATMs was very fast in European countries after birth, and the absolute value of the decrease to 10 years was approximately the same as the absolute value of the increase with age in the age range 10–90 years (28). ATMs after birth were studied in the log–log scale where the assumptions of the regression model were satisfied. The model of inverse proportion is a formally linear model with the slope −1 in the log–log scale. The empirical coefficients of determination calculated in the inverse proportion in ATTM were very high (>0.99) (26–28). ATM due to congenital anomalies of the central nervous system (CACNS) decreased according to the model of inverse proportion over the age of 50 years and the coefficients of determination were higher than 0.99 (27, 28). The decrease of ATM with the slope −1 in the log–log scale was also observed in other groups of diseases in the age range 1–10 years while the decrease was slower during the first year of life (these ATMs were labeled “bending ATMs”) (26, 28).

The inverse proportion was valid for ATTM in non-European countries with the two exceptions (Peru and Japan). Such high values of coefficient of determination [image: image] in Table 1 are uncommon, and the inverse proportion between total mortality and age was a deterministic relationship. It implies that, compared to the first day of life, the mortality rate was 10 times lower after 10 days, 100 times lower after 100 days, and 3,650 times lower after 10 years.

Because the adjusted coefficients of determination calculated for ATTM in the two parametric linear model for R2 were high in Japan and Peru (0.9948 in Japan and 0.9929 in Peru), the lower value of [image: image] was due to slopes that differ from the value −1. ATTMs in Peru and Japan were also exceptional with respect to the age category of the minimal mortality value (the minimal value of ATTM was reached in the age category 10–15 years in the two populations). The explanation of the results is difficult without any speculation. One possibility is that the slower decrease was related to the Japanese population, which is known for high life expectancy. The effect was less significant in Peru (with a steeper decrease than in Japan), and simultaneously, the population in Peru contains a subpopulation of Japanese (Japan Peruvians), which constitute ~1.4% of the population of Peru. The speculation may show that the slower mortality decrease may be exclusive to the Japanese population. Another possibility is that the quality of data collection in Japan and Peru may be another reason for the non-conformance of the inverse proportion model. This may be true for one or both countries (35, 36). On the other hand, the determination of the age of death represents more reliable information. The used age categories were relatively wide and possible uncertainty may be found rather in the determination of the cause of death.

ATMs due to CACNS differed from other diseases because they reached the minimal value in higher ages, and the inverse proportion model was valid with high coefficients of determination (26–28). The age range 0–15 years was used here to compare ATM from CACNS as, in all populations studied, this was the lowest age range in which mortality decreased. All 32 ATMs due to CACNS were available in the age range 0–15 years. Curvature was not rejected in nine countries (Germany, Italy, Austria, Poland, Slovakia, Finland, Australia, New Zealand, and the USA), while it was rejected in all other countries and in all aggregated populations where the linear model was assumed. In the next step, the inverse proportion was tested in the remaining 16 countries and all 7 aggregated populations (in ATMs due to CACNS where the curvature was rejected). The inverse proportion was rejected only in France, Czech Republic, Hungary, and Brazil. Consequently, the inverse proportion was confirmed in 12 countries and in all aggregated populations in the age range (0, 15) years. The coefficients of determination calculated in the model of inverse proportion [image: image] were very high, in general reaching the maximum value of 0.9942 in the largest population P25, and the value of 0.9937 in P14. All results are shown in Table 2 in Appendix. The coefficients of determination [image: image] calculated for ATM from CACNS were almost as high as those calculated for total mortality (Table 1 in the main text). For example, the coefficient of determination was 0.9965, for total mortality within the age range (0, 10) years in P25, while a value of 0.9938 for ATM from CACNS was found in P25 in the same age range. ATM from CACNS decreased up to 60 years in the largest population P25, and the coefficient of determination [image: image] reached 0.9953 in the age range (0, 60) years in P25. The ATM is shown in Figure 2 and all other ATMs due to CACNS are shown in the file “All_Populations_CACNS_Animation_2.mp4” in the Supplementary Material.

Results observed in ATM due to specific diseases also support TCIR. If TCIR is correct, a significant part of the deaths up to 10 years was, in fact, caused by congenital impairment, even in the cases registered in the category “Other diseases.” Figure 4 in the file “Appendix” illustrates age changes of proportions of deaths from diseases categorized in specific chapters of ICD10. Because ATM due to the majority of chapters decreased according to the inverse proportion after the first year, the deaths may have been caused by latent congenital impairment. For example, 23% of the deaths until the age of 10 years were due to conditions grouped in the category “Other diseases” in P25. Simultaneously, ATM due to “Other diseases” was bent according to Equation (2).

ATM due to neoplasms differed from other diseases. The evidence that ATMs due to neoplasms decreased in the first month of life and were age-independent within the age range (1 month, 15 years) may be important for the verification of any hypothesis that a specific type of neoplasm is only significant to a subpopulation with congenital predisposition, for example, a genetically susceptible subpopulation.


Quality of WHO Data and Death Classification

The determination of cause of death according to ICD may be related to some dissimilarity in different countries (35–40). For example, mortality data from 27 countries of the WHO European region were analyzed for coronary heart disease. Comparisons of mortality rates from coronary heart disease as reported in national mortality registries between countries and over time were highly compromised (35). The studies also described the regional differences in death classification (35–40). It may be partially followed in the animations “All_Populations_Chapter_1_Animation_4.mp4,” “All_Populations_Certain_conditions_in_perinatal_period_Animation_7.mp4,” and “All_Populations_CA_Animation_8.mp4,” which were presented in the Supplementary Material. Besides, bending ATMs were explained in TCIR by the fact that congenital defects were not observed in some cases, and these cases were not categorized as congenital anomalies. Two categories, CACNS and “Diseases of the central nervous system,” and ATM calculated in the categories represented a typical illustration of the effect, and the two ATMs may be found in the animation “All_Chapters_P25_and_P14_Animation_5.mp4” constructed in two populations P14 and P25. The regional differences in death classification may also be followed in the aggregated group of diseases “Other diseases.” It was created here for death cases that were not related to congenital impairment, malignant neoplasms, and accidents. The mortality level and shape of ATM due to “Other diseases” are shown in the animation “All_Populations_Other_diseases_Animation_3.mp4.”



Consequences in Clinical Practice

According to TCIR and ATM constructed in 25 studied populations, the majority of deaths up to the age of 10 years may be related to congenital impairment, and the decrease in child mortality rate with age was a demonstration of population heterogeneity. The explanation of the mortality decrease with age leads to the existence of latent congenital defects. Such latent congenital defects may cause death even if no congenital impairment was observed and the cases were aggregated here in the group “Other diseases.” For example, death cases put in the first chapter of ICD10 “Certain infectious and parasitic diseases” may be associated with a congenital defect. Namely, if influenza was determined as a cause of death, then latent congenital impairment may be the dominant cause of death. Some other epidemiological studies also support the idea that a significantly higher proportion of individuals with an inherited predisposition are among these cases (41). These findings showed that there were two basic children's patients in clinical practice. The bigger group of patients was without congenital impairment and the smaller group was affected by congenital impairment. The heterogeneity in death cases was different (42, 43). The majority of death cases may be related to congenital impairment, which was latent. In other words, the group of patients with congenital impairment was relatively small in the whole population, but it may be dominant among dead up to the age of 10 years. More details of these findings may be found in the Appendix.




CONCLUSION

ATTM and also ATM due to specific groups of diseases were very similar in 11 non-European countries and in 14 European countries. The level of mortality did not affect the main results found in 14 European countries.

Child mortality decrease with age may be explained as the result of the depletion of individuals with congenital impairment. The majority of deaths up to the age of 10 years were related to congenital impairments and the decrease in child mortality rate with age was a demonstration of population heterogeneity. The congenital impairments were latent and may cause death even if no congenital impairment was detected.

All results are based on published data, and the data are presented as a supplement in the file Table 1. It contains the numbers of living people in each age category, and each population is shown in Table 1. Besides, it contains the numbers of deaths in each age category, in each ICD10 chapter, and in each population aggregated in a calendar period. Consequently, more epidemiological findings may be done using simple calculations and the data.
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Finland 1996-2015 5,265,968 ~0.960
P3 x 24,547,283 ~0975
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Part B: Present study

P14 x 404,478,059 ~0996
Argentina 2003-2014* 40,916,085 ~1.020
Brazi 2006-2015 196,482,134 ~1084
Peru 1999-2015" 28,032,803 —0917
Venezuela 1996-2013 26,147,140 -0.992
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Colombia 1997-2013 42,608,241 —0.971
P4 x 350,204,046 —1.007
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Australia 1998-2015 20,616,599 ~1.008
New Zealand 2000-2013 4,004,611 -0.985
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Size population is mean of population sizes in specific calendar years. Data was not collected i the whole calendar interval labeled as

Lower

-1.03
-1.04
—1.07
-1.02
-1.08
-1.06
-1.01
—-1.07
-1.08
-1.09
-1.03
-1.06
-1.02
-1.01
-1.06
-1.03
-1.03
-1.05

-1.05
-1.09
-11
-0.98
—-1.08
-1.07
-1.08
-1.08
-1.07
-0.92
-1.07
-1.06
-1.10
-1.06
-1.06

Upper

-0.93
-0.94
-0.94
-0.90
-0.98
-0.95
-0.83
—-0.94
-0.94
—0.96
-0.87
-0.94
-0.91
-0.92
-0.97
-0.89
-0.92
-0.95

-0.95
-0.95
-0.96
-0.85
-0.90
-0.95
-0.91
-0.94
-0.93
-0.82
-0.94
-0.91
-0.93
-0.94
-0.95

level iy

58.0
546
493
583
80.0
56.6
70.2
520
0.8
799
776
775
465
54.6
48.1
50.9
49.8
60.1

60.1
156.2
165.6
187.4
224.1
114
1835
1746
1929
57.1
61.4
793
89.4
1022
11.7

R?

0.9963
0.9964
0.9941
0.9941
0.9963
0.9965
0.0873
0.9944
0.9937
0.9946
0.9901
0.9948
0.9953
0.9967
0.9970
0.9919
0.9960
0.9962

0.9962
0.9923
0.9933
0.9929
0.9885
0.9947
0.9945
0.9935
0.9930
0.9948
0.9943
0.9911
0.9903
0.9959
0.9961

RY

0.9965
0.9967
0.9948
0.9931
0.9959
0.9970
0.9810
0.9951
0.9945
0.9948
0.9887
0.9955
0.9948
0.9959
0.9972
0.9913
0.9959
0.9967

0.9967
0.9928
0.9931
0.9857
0.9899
0.9952
0.9943
0.9943
0.9939
0.9735
0.9950
0.9920
09914
0.9964
0.9965

c/x
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0.00
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in the second column; exact calendar years

were: in Argentina:2003, 2005-2014, in Peru:1999-2000, 2002-2008, 2011-2015, in Colombia:1997~1998, 2010-2013, in Mexico:1998, 2000, 2001, 2007, 2008, 2010, 2011, 2012
and in USA:1999-2005, 2009-2010. The column labeled s “slope y" contains point estimation of the slope in the linear two parametric model i the log-log scale and the next
two columns (“Lower” and “Upper’) contain the limits of 95% confidence intervals of the parameter . The parameter ju1 is per 100,000 fiing per 1 year and was calculated in the
two parametrical linear modiel. s the adjusted coeficient of determination calculated! for one predictor and nine points in the linear two parametrical model. F i the coeffcient of
determination calculated for the inverse proportion with a single parameter in the log-log scale (it was autometicaly also the adjusted coefficient of determination) (28). The last column
labeled as “c/x” contains p-value of the standard Fisher's test, which determined that the linear model with two parameters does not provide a significantly better fit than the inverse
proportion with a single parameter (which may slowiy differ from the values of 1 calculated in the two parametrical linear mode).
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