Heart rate variability: How to assess effects of mild therapies on autonomic
control in small groups of mild and borderline hypertensives?

To the Editor:
In their recent retrospective study [1] Singh et al. could demonstrate on the basis of the impres-
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sively huge data set of the Framinghan Heart Study that, first, short-term HRV is reduced in men
and women with systemic hypertension and, second, among normotensive men, lower HRV was
associated with greater risk for developing hypertension. The authors concluded that autonomic
dysregulation is present in the early stage of hypertension. Their findings are important but were
not very surprising because the reported HRV reduction was generally in accordance with findings of earlier studies [2]. However, what they inevitably left out of consideration was the analysis of the diurnal variation of blood pressure, heart rate and their respective variabilities. Particularly the asleep/awake ratios of blood pressure are probably more specific and sensitive than temporary daytime parameters [3]. From the methodical point of view, the study was characterized
by the strong and uncompromising use of statistics, but unfortunately without showing any raw
data, e.g. by using scatter or box plots of the blood pressure and HRV data. Moreover, one important question remained unanswered: How did the HRV parameters and the covariates change
during 4 years of follow-up?

Independently and without knowledge of the results from the above study, we also studied the
differences of linear and nonlinear HRV parameters in (only) 25 essential non-treated hypertensive subjects with respect to their status of hypertension. The study was carried out from spring to
fall 1998 and the results are not yet published. The purpose of our study was to gain experience in
the collection and interpretation of HRV data from hypertensives for further studies. When comparing our HRV mean values with the values from the Singh study, we were very surprised: After
log transformation, the mean values of LF, HF, and LF/HF were approximately identical with
those of Singh and colleagues in Table 2 of their paper. As a result of the small N, our SEM
(standard error of the mean) values were up to 10 times higher than those of the huge
Framingham group. Consequently, significant differences between subgroups could not be demonstrated and both specificity and sensitivity of all HRV parameters were extremely poor. The
separation of subgroups was much better for the nocturnal BP fall which could not be observed

by Singh et al. by reason of the Framingham study design. And we achieved better results using
nonlinear HRV parameters instead of the linear spectral HRV markers LF and HF. The most
prominent correlation, for example, could be observed between the relative nocturnal blood pressure fall and the approximate entropy (ApEn) of daytime heart period dynamics [4]. As the clinical relevance of our observations remains to be proven, it makes sense if, in future, results like
ours could be taken into consideration when analyzing large clinical databases of heart beat and
blood pressure data. Particularly, it would seem to be very promising to analyze the time course
of 24-hour BP level, if available, and to include also nonlinear measures in 24-hour HRV analysis.

Another problem is how to make use of subtle group differences of huge cross sectional studies,
like those of Singh and colleagues, when dealing with only a few, but very individual subjects.
And what does adjustment of measures for clinical covariates (e.g. age, gender, body mass index,
alcohol consumption, and cigarette smoking) mean in the clinical practice?
These problems and others, occurring in clinical practice as well as in many clinical research settings, are not new, but most studies, e.g. in hypertension, have not adequately taken the constraints of daily clinical routine into consideration.

We therefore propose to design in future preferentially longitudinal sectional or single case HRV
studies rather than cross sectional clinical HRV studies. These studies could address the question:
How do HRV parameters change in individuals over longer periods of time with respect to the
change of their status of hypertension and with respect to clinical covariates? These studies
would not provide odds ratios or similar epidemiological parameters, but clinicians would be
enabled to judge an increase or decrease of HRV parameters in individuals, e.g. during therapy,
which may be more informative than one single starting value. It is a well known phenomenon
that on the one hand sensitivity and specificity of 24-hour HRV measures are generally poor, but
on the other hand reproducibility in individuals is excellent (cf. [5, 6]). Thus, small changes of
autonomic control, e.g. as an effect of a mild anti-hypertensive intervention, may be well demonstrated in individuals, but may be smeared in large populations.

We suppose that, when following the above recommendations, HRV methods may help to gain
further insight into subtle rhythmic and individually different regulatory processes in the human
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organism. All HRV parameters are per se mirrors of the whole human time organism, reflecting a
multitude of internally and externally triggered physiological rhythms influencing each other.
Mild therapies, like sports activities or psychosomatic therapies, are often individually conceptualised to stimulate rhythmical processes in the human organism and to enforce self-regulatory
processes. Their therapeutic effects are naturally difficult to recognise because they are masked
by various clinical or daily life activities that spontaneously influence many clinical parameters
more than the therapy itself. The analysis of HRV in individuals, including methods from nonlinear dynamics and taking the 24-hour heart rate and BP variations into consideration, altogether
could well have the power to become a useful diagnostic tool, particularly in mild and long-term
anti-hypertensive treatments.
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