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Geographical distribution of the Serum creatinine reference values of healthy adults
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Abstract: Objective To explore the relationship between serum creatinine (Scr) reference values in healthy adults and
geographic factors and provide evidence for establishing Scr reference values in different regions. Methods We collected 29
697 Scr reference values from healthy adults measured by 347 medical facilities from 23 provinces, 4 municipalities and 5
autonomous regions. We chose 23 geographical factors and analyzed their correlation with Scr reference values to identify the
factors correlated significantly with Scr reference values. According to the Principal component analysis and Ridge regression
analysis, two predictive models were constructed and the optimal model was chosen after comparison of the two model’ s
fitting degree of predicted results and measured results. The distribution map of Scr reference values was drawn using the
Kriging interpolation method. Results Seven geographic factors, including latitude, annual sunshine duration, annual average
temperature, annual average relative humidity, annual precipitation, annual temperature range and topsoil (silt) cation
exchange capacity were found to correlate significantly with Scr reference values. The overall distribution of Scr reference
values featured a pattern that the values were high in the south and low in the north, varying consistently with the latitude
change. Conclusion The data of the geographic factors in a given region allows the prediction of the Scr values in healthy
adults. Analysis of these geographical factors can facilitate the determination of the reference values specific to a region to
improve the accuracy for clinical diagnoses.
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Fig.1 Sample distribution map of Scr reference values in healthy
adults.
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Tab.1 Correlation between Scr reference values in healthy adults and geographic factors

Geographic index r P

Latitude (X) -0.180 0.000
Longitude (X;) -0.010 0.846
Altitude (Xs) -0.021 0.677
Annual sunshine duration (X.) -0.125 0.014
Annual average temperature (Xs) 0.170 0.001
Annual average relative humidity (Xs) 0.139 0.006
Annual precipitation (X;) 0.142 0.005
Annual temperature range (Xs) -0.154 0.002
Annual average wind speed (Xs) -0.021 0.679
Percentage of topsoil gravel (Xuo) -0.014 0.779
Percentage of topsoil silt (Xu) -0.030 0.555
Percentage of topsoil clay (Xi.) 0.015 0.768
Topsoil reference capacity (Xis) 0.012 0.810
Topsoil capacity (X1) 0.043 0.398
Topsoil gravel content (Xis) 0.067 0.188
Topsoil organic content (Xis) -0.078 0.125
Topsoil PH (Xx) -0.009 0.859
Topsoil (clay) cation exchange capacity (Xis) -0.091 0.074
Topsoil (silt) cation exchange capacity (Xus) -0.117 0.021
Topsoil basic saturation (Xz) 0.013 0.805
Topsoil total exchange capacity (Xz:) -0.019 0.708
Topsoil alkalinity (Xz) -0.042 0.411
Topsoil salinity (Xz) -0.039 0.449

P<0.01 indicates the extremely significant correlation, and 0.01<P<0.05 indicates very significant correlation.
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Fig.2 Ridge trace curves.
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