Differences of volumetric capnography indices in horses related to age, sex and usage.
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Purpose of the study - The purpose of the study was to assess differences in volumetric capnography indices in horses related to sex, age and usage. Studies of the influence of these factors on pulmonary function in healthy horses are required in order to interpret measurements made in those with respiratory disease. 

Methods - The study was performed with 63 warmblood horses (16 females, 47 males) and the status of their pulmonary health was evaluated by clinical examination. The functional aspect of pulmonary health was assessed by indices derived from volumetric capnography. Differences of lung function indices between sex, age groups (<6 years, n=11, 6-12 years, n=37; <12 years, n=15) and usage groups (leisure, n=13; sports with an event duration of less than 5 minutes – dressage, show jumping-, n=27; sports with an event duration of more than 5 minutes -eventing, coaching, endurance-, n=23) adjusted for pulmonary health were analysed with hierarchical linear models. 

Results – The relationship between pulmonary function and age appears to be complex and non-linear, since the pulmonary functional indices deteriorated from an age less than 6 years to horses aged 6-12 years and improved from horses with an age of 6-12 years to horses older than 12 years. Significant (p<0.05) age groups times clinical groups interactions were found for all volumetric capnography indices. 

The sample population consisted of 25 % females and 75 % males. There were no remarkable sex-related trends in pulmonary function suggested by the indices expiratory tidal volume (VT) and alveolar dead space / alveolar tidal volume ratio (VDalv/VTalv). A significant (p<0.05) deterioration in Bohr’s and physiological dead space / tidal volume ratio (VDBohr/VT, VDphys/VT) and an index of effective CO2 elimination (A1/A2) in male compared to female horses was observed. Interactions between gender and clinical groups were significant (p<0.05) for the indices VT, VDBohr/VT, VDphys/VT and A1/A2. 

No consistent clinical group-related trends in pulmonary function indices suggesting an improvement or a deterioration of pulmonary function were observed when investigating differences of volumetric capnography indices within a distinct sporting category. Except in the sporting category leisure, the effect of the different sporting disciplines on pulmonary function differed and was not linear.

Conclusions - It was shown, that the effects on pulmonary function of age, sex and usage of a horse were significant and have to be considered when establishing the true pulmonary function status of a horse suffering from RAO. The multivariate statistical model used included the covariates age, gender and sporting discipline of the horses and accounted for the complex, non-linear interactions between the different covariates.
