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In the recent manuscript by Collins et al. [1], the authors conclude that the manuscript sample
(n = 9) of wildland firefighters (WLFFs) experienced changes in body composition across the 2017
season. However, the authors outline a misconception of what body composition analyses may provide
agencies and fire crews in relation to detecting underlying cardiovascular risk. Moreover, the authors
suggest that seasonal measurements of body composition can help to detect nutritional insufficiencies,
impaired job performance, and cardiovascular risk but provide little supporting evidence.

Additionally, with cardiac events being the leading cause of WLFF deaths [28], BC [body
composition] could also be a useful tool to predict underlying health issues before a WLFF is
placed in less than ideal situations.

This statement is misleading in that it does not consider the number of deaths due to aviation
and vehicle accidents and does not accurately represent the data of Butler et al. [2]. Moreover,
the measurement of body composition in non-obese individuals does not specifically predict risk for
underlying health conditions that may predispose WLFFs to work-related cardiac events. General
measures of aerobic fitness, blood pressure, body mass index, and blood lipids provide far more
specific indices of overall cardiovascular health/risk.

The rationale for the stated hypothesis suggests an unfavorable change in body composition
due to what appears to be a perception of occupational hazards that lead to negative energy balance.
However, the hypothesis only forecasts change without a specified direction of change for measures of
fat or fat-free mass.

1. Measurement Techniques

The reported measurement error of the skinfold methodology (±3.5% body fat) far exceeds the
reported seasonal change in body fatness in the manuscript data set. This makes it questionable to
conclude that the observed difference of 1.31% is due to the above-noted stressors versus the inherent
error associated with the methodology. For example, (for a 30-year-old male) an estimated percent
body fat of 7.7% results from a sum of skinfolds (sum of the chest, abdomen, thigh) approximating
21 mm. The post-season value of 8.9% results from a sum of skinfolds approximating 24 mm.

The authors state that “[a]ll repeated measurements were required to be within 2 mm of each
other or re-measured.” It is unclear why a ±2 mm difference was considered acceptable for repeat
site measures. The Lange skinfold caliper is accurate to ±0.5 mm and should be used accordingly.
Using these criteria alone and assuming a +2 mm discrepancy in each of the three measurement
sites (resulting in a sum of skinfolds of 27 mm) increases the calculated body fat from 7.7% to 10.0%.
Similarly, assuming a −2 mm discrepancy in each of the three measurement sites (resulting in a sum of
skinfolds of 15 mm) decreases the calculated body fat from 7.7% to 5.4%.
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Reporting body composition to two decimal places suggests far more precision than the skinfold
technique can provide. It is also unclear when the post-season measures were obtained relative to final
wildfire assignments and accumulated days off (both of which can significantly alter total body water
(TBW) and body weight).

While differences in TBW will not likely alter skinfold thickness measures, increases or decreases
in TBW will certainly alter body mass (a key metric in calculating fat and fat-free mass). Although
the measure of body weight is not necessary for the reported calculation of percent body fat using the
two-component model skinfold equation, not reporting outcome measures of fat and fat-free mass
represents an incomplete analysis of the data. It is unclear why individual data are presented if the
change in fat mass was not evaluated using a similar t-test.

“When fat mass (anything that is not muscle, bone, or ligaments) was compared between pre-season
to post season, seven out of the nine smokejumpers gained body fat (Figure 1).”

Since this appears to be the only seasonal pilot data reported on smokejumpers, it is imperative
to report all that the methodology accommodates. Table 1 below represents the average pre and
post-season values for fat and fat free mass calculated from body weight and percent body fat values
presented in Table 1 from [1].

Table 1. Calculated values of fat and fat-free mass from the reported mean data.

Pre Post

Body weight (kg) 81.3 81.5
Fat mass (kg) * 6.2 7.3

Fat-free mass (kg) * 75.1 74.2

* Values calculated from the mean data depicted in Table 1 [1].

Another issue with the measures of body fat relates to the site measures collected. The Jackson
and Pollock equations to predict body density use differential site measurements for males and females.
While the male specific equation is noted in the manuscript, the section from the manuscript (below)
states that measures were taken from the triceps, abdomen, and thigh.

Measurements started with the triceps and were followed by the abdomen and thigh, respectively. All
measurements were taken on the right side of the body, which was marked on the skin for consistency
and adherence for site specific guidelines. All repeated measurements were required to be within 2 mm
of each other or re-measured [32].

However, the male specific equation is dependent on measures from the chest, abdomen, and
thigh. Only the female specific Jackson and Pollock body density prediction equation uses the triceps
skinfold measure (in addition to the suprailiac and thigh). Because the authors used the triceps
measure in place of the intended chest skinfold measurement, the calculations of body density (and
therefore percent body fat) are invalid.

Based on these limitations, the data do not support physiologically relevant changes in body
composition expressed as percent body fat, fat, or fat-free mass (the mean ± SD of the latter two
variables are not presented) and therefore do not support the stated conclusions or recommendations
in the manuscript. It appears that neither fat nor fat-free masses demonstrated a statistically significant
change and therefore were not included in the results (except for individual fat mass data, Figure 1
as noted above). These data suggest a general maintenance of fat and fat-free mass in response
to the aggressive physiological demands of seasonal fire suppression that have been previously
reported [3–6] but not eluded to in the manuscript. The authors miss the point that seasonal stability is
an incredible finding. Despite the physical demands of the season, jumpers maintain healthy, normal
body composition. This demonstrates tremendous resilience.
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2. Conclusions and Recommendations

The stated conclusions and recommendations are not supported by the manuscript data. Nor can
these data be linked to reported cardiovascular death risk (the reference is incorrect in the final
paragraph (25) when the paper by Butler et al. is (28)). The additional suggestion that future work
should consider sleep, training, nutrition, hydration, and recovery does not recognize or give credit to
prior and extensive peer-reviewed research in each of these areas with WLFFs and is not supported
by the manuscript results. The only valid conclusion that the manuscript data can provide is that
body composition (fat mass and fat-free mass) appears to remain stable over a single fire season in
nine smokejumpers.

For a partial representation of prior peer-reviewed work with WLFFs that the authors suggest
requires further investigation, consider the following: sleep [7–10], training/load carriage [5,6,11],
nutrition [3,12–14], hydration [15,16], recovery [14], and seasonal changes in metabolic and
cardiovascular health [17].

Conflicts of Interest: The author declares a conflict of interest with the author of the Reply.
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