
Table 3. Correlations between various parameters during oral glucose tolerance test 

Correlation between: n 0 min 30 min 60min 90 min 120 min AUCa

Calcitonin & Cortisol 26 0.49 (0.01)b 0.65 (0.001) 0.27 (0.19) 0.27 (0.18) 0.19 (0.36) 0.47 (0.02)

Calcitonin & Insulin 26 0.28 (0.16) 0.24 (0.24) 0.63 (0.001) 0.52 (0.006) 0.38 (0.06) 0.55 (0.003)

Calcitonin & ACTH 26 0.21 (0.31) 0.39 (0.05) 0.30 (0.14) 0.07 (0.73) 0.22 (0.28) 0.23 (0.25)

Calcitonin & Glucose 26 0.19 (0.34) 0.33 (0.10) 0.11 (0.59) 0.02 (0.92) -0.04 (0.84) 0.09 (0.68)

Insulin & Glucose 26 0.31 (0.12) -0.10 (0.61) 0.38 (0.06) 0.36 (0.07) 0.38 (0.06) 0.30 (0.14)

Insulin & Cortisol 26 0.14 (0.12) 0.10 (0.64) 0.12 (0.57) 0.10 (0.63) 0.04 (0.83) 0.22 (0.29)

Cortisol & Glucose 26 0.27 (0.19) 0.51 (0.008) 0.36 (0.07) 0.17 (0.39) 0.02 (0.93) 0.36 (0.07)

Cortisol & ACTH 26 0.29 (0.15) 0.25 (0.23) 0.55 (0.004) 0.02 (0.94) 0.04 (0.83) 0.39 (0.05)

ACTH & Insulin 26 0.33 (0.10) 0.06 (0.76) 0.36 (0.07) 0.14 (0.49) 0.22 (0.28) 0.22 (0.28)

ACTH & Glucose 26 0.43 (0.03) 0.17 (0.40) 0.23 (0.26) 0.08 (0.69) 0.01 (0.97) 0.10(0.64)
a AUC: Area under curve (0-120 min); b: r (p)
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coefficient R2=0.14, p=0.06 (Table 3).Using multiple 
regression analysis, a significant relationship was 
also found between the calcitonin-AUC values and 
the AUC values of the four independent variables 
(R2=0.48, p=0.007), but after a stepwise elimina-
tion procedure of the non-significant variables, a 
model was reached with two significant predictors 
of the calcitonin-AUC, namely insulin-AUC and 
cortisol-AUC (R2=0.43, p=0.002). The standardized 
equation of this model was: calcitonin-AUC=0.474 
insulin-AUC + 0.366 cortisol-AUC; the values of 
the standard partial regression coefficients (beta-
coefficients) indicate that the standardized effect of 
insulin-AUC on calcitonin-AUC was greater than 
that of cortisol-AUC in this model.

 The standard partial regression coefficients in the 
standardized form of the above six multiple regression 
equations are summarized in Table 2. It can be seen 
that in the regression equations concerning 0 min and 
30 min, the beta coefficient for serum cortisol was 
the highest among the partial standard coefficients 
of the four independent variables considered here, 
whereas in the equations concerning values at 60 
min, 90 min, 120min, and the AUC values, the beta 
coefficient for serum insulin was the highest. These 
findings imply that in normal subjects serum cortisol 
had the greatest standardized effect among the four 
predictor variables on basal serum Ct (at 0 min) and 
early during GTT (at 30 min), whereas serum insulin 
had the greatest standardized effect on serum Ct 
during a later phase of the test (60 through 120 min). 

Thus, at 90 min, for example, for an increase of one 
standard deviation of basal serum insulin there will 
be an increase of basal serum Ct by roughly two thirds 
of its standard deviation, the other independent vari-
ables being kept constant (see Table 2).

The results of simple linear correlation between 
various parameters are summarized in Table 3. Serum 
Ct at all time points passed at least one of the three 
normality tests. The lack of strong skewness in the 
Ct values is presumably due to the fact that subjects 
with non-detectable Ct values were excluded. Serum 
insulin, cortisol, and blood glucose values also passed 
at least one of the normality tests, while plasma 
ACTH failed to pass the normality tests. Pearson 
correlation coefficients were applied among all the 
parameters except for ACTH. Serum ACTH was 
correlated with other parameters using Spearman 
correlation coefficients. It is noteworthy that in the 
entire group of normal subjects serum Ct was sig-
nificantly positively correlated with serum cortisol at 
baseline and at 30 min during GTT, whereas serum 
Ct was significantly positively correlated with serum 
insulin at a later phase of GTT (at 60, 90, and 120 
min). The calcitonin-AUC was significantly positively 
correlated with the insulin-AUC as well as with the 
cortisol-AUC (Table 3, Figure 3). These results are 
in agreement with the multiple regression results of 
serum Ct simultaneously on the four independent 
variables (Table 2). In the normal participants, the 
regression coefficients R2=0.24 for 0 min values, 
R2=0.42 for 30 min values, and R2=0.22 for AUC 




