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exercise session responses (see below), the hormonal 
changes within serum and saliva within each of the 
exercise intensities were only compared with their 
own respective Pre values (and not with any Control 
values).

Low Intensity

Serum concentration responses indicate that the 
Post levels were significantly greater than both Pre 
(p<0.005) and 30 Min Post (p<0.001). Salivary re-
sponses revealed no significant change (p>0.05) 
across time.

Moderate Intensity

Serum concentration at moderate intensity showed 
significantly increased values at Post compared to Pre 
(p<0.001) and 30 Min Post (p<0.002). Additionally, 
30 Min Post was also significantly greater than Pre 
(p<0.01). Salivary response indicated that the Post 
levels were significantly greater than both the Pre 
(p<0.001) and 30 Min Post (p<0.001) measurements.

High Intensity

During High intensity exercise, Post serum tes-
tosterone concentrations were significantly greater 
than Pre (p<0.001) and 30 Min Post (p<0.02). Also 
30 Min Post was again significantly greater than 
Pre (p<0.001) as well. Salivary concentrations were 
significantly increased at both Post and 30 Min Post 
than at Pre (both p<0.001).

Exercise Session Physiological Responses

Percent changes in plasma volume (∆%PV) were 
calculated from Pre to both Post and 30 Min Post 
and are depicted in Table 3. There was a significantly 
greater reduction (i.e., hemoconcentration; p <0.05) 

found in each of the exercise sessions from Pre to 
Post when compared to Control. No other significant 
changes were found.

There were significant differences (p <0.01) be-
tween each intensity level of exercise in HR, VO2, and 
RPE responses (Table 4). The actual exercise intensity 
at each session was slightly higher than intended by 
~5%. These intensities, however, did not overlap, as 
shown in the data in Table 4.

Correlations

Individual correlation coefficients were calculated 
for serum vs. saliva testosterone values within each 
of the experiment sessions. These coefficients were 
as follows; Control – rs = 0.859 (p<0.001, n=36 [12 
subjects x 3 measurement times-samples]); Low In-
tensity – rs = 0.517 (p=0.001), Moderate Intensity 
– rs = 0.912 (p<0.001); High Intensity – rs = 0.898 
(p<0.001).

Discussion

The primary purpose of this study was to inves-
tigate the association between serum and salivary 
testosterone before and after various intensities of 
exercise to assess the validity of saliva collection for 
testosterone measurement (i.e., saliva responses 
being representative of serum responses). This was 
accomplished through collecting serum and saliva 
specimens simultaneously at Pre, Post, and 30 Min 
Post exercise sessions at intensities of 40%, 60%, 
and 80% of VO2max and analyzing these specimens 
for testosterone concentrations. 

The serum testosterone levels measured across all 

Table 4. Mean ±SD results of select variable measures from each 
exercise session (n = 12). Aggregate overall response over the 30 
minutes of exercise

Measure Low  
Intensity  

(40%)

Moderate  
Intensity  

(60%)

High  
Intensity  

(80%)

Workload (W) 95.0 ± 17.0 145.4 ± 18.8 181.9 ± 26.1

Heart Rate (bpm) 127 ± 14 156 ± 14 180 ± 8

VO2 (mL/kg/min) 26.3 ± 3.3 37.8 ± 4.3 49.4 ± 4.6

% VO2max 45.3 ± 5.0 65.2 ± 7.7 85.0 ± 5.8

RPE 10 ± 2 13 ± 2 16 ± 1

Table 3. Percent changes in plasma volume (∆%PV) from Pre to both 
Post (immediately after exercise) and 30 Min Post (30 minutes into 
recovery post-exercise). *significantly greater reduction (p <0.05) 
from the Control session; ANOVA statistical analysis

Percent Change Plasma Volume (∆%PV)

Sessions Pre to Post Pre to 30 Min Post

Control -6.1 ± 3.3 -4.2 ± 2.0

Low Intensity -11.1 ± 4.2* -5.1 ± 4.4

Moderate Intensity -10.4 ± 4.4* -6.1 ± 5.0

High Intensity -14.2 ± 5.6* -8.0 ± 4.0


