
Individual Variation of Spirometry

Before and After Deployment From

the STAMPEDE II Cohort

Letter to the Editor:

This brief correspondence is to address

concerns regarding our manuscript, “Study

of Active Duty Military Personnel for

Environmental Deployment Exposures:

Before and After Deployment Spirometry

(STAMPEDE II)” by Morris et al published

in the May 2019 issue of RESPIRATORY

CARE.1 Questions have been raised in sev-

eral forums regarding the statistical analysis

used in the original article. The original

data involved the longitudinal collection of

spirometry and impulse oscillometry values

from soldiers prior to and after deployment

to the theater of operations in southwest

Asia. Although the overall mean values for

spirometry demonstrated a slight increase

for the group, there was concern that the

data were not analyzed correctly for indi-

vidual variations associated with each sub-

ject’s change in spirometry prior to and

after deployment. The original data in the

article were in fact analyzed using a paired t
test approach, which takes advantage of the

correlation between before and after

deployment measures.1 This was incorrectly

reported as a Student t test in the article.
The presentation of the data as grouped

means gave the impression that individual

variation was not addressed. However, the

original paper did include results of a very

specific analysis of subjects with obstruction

(as defined by NHANES III reference val-

ues) and noted 116 (13.7%) subjects in the

cohort with this finding. It was further noted

that only 29 individuals with normal spirom-

etry before deployment developed airway

obstruction after deployment with a signifi-

cant decrease in FEV1/FVC. Con-versely, an

equal number of individuals with baseline

obstruction had a similar increase in FEV1/

FVC. Additionally, further analysis of spi-

rometry values based on risk factors (eg,

smoking, asthma, and elevated body mass

index) did not demonstrate any statistical dif-

ferences before and after deployment as

shown in Table 4 of the original article.

To further emphasize the individual varia-

tion, additional data are presented with this

letter. Figure 1 presents the distributions for

changes in FEV1 and FVC after deployment.

The median change for FEV1 was 0.9%

(interquartile range 6.3–4.6%) and for FVC

was 0.6% (interquartile range 5.7–5.1%). As

expected, there is an equal distribution of

values centered on the mean. We further

updated both mean spirometry and impulse

oscillometry values (Table 1). The addition

of correlations for the pulmonary function

data comparing the before and after deploy-

ment values shows a tight clustering of data.

Note that r2 represents the proportion of

reduction in the within-subject variability

(from before to after deployment) from the

overall variability. Reported interindividual

variability for spirometry is 6 5%, whereas

the population variability may be 6 20%.2

Updated data analyzing comorbidities show

similar findings with the addition of D
change and correlation values (Table 2).

We likewise examined the percentage of

individuals who saw at least a 10% decrease

in their percent of predicted values for spi-

rometry. There were 64 subjects with at least

a 10% decrease in FVC; only 2 would have

been classified as meeting criteria for restric-

tive indices. Of the 54 subjects with a 5–

10% decrease, only 3 met restrictive criteria.

Furthermore, of the 68 subjects with a 10%

decrease in FEV1 after deployment, only 2

would have been reclassified as obstructive

indices. With a 5–10% decrease, 8 subjects

would have been reclassified as obstructive.

Overall, only 15 (1.8%) subjects had a signif-

icant change to reclassify their spirometric

indices in consideration of further evaluation

for underlying lung disease. This small per-

centage does not support the routine use of

spirometry in the deployed population in the

absence of respiratory findings. Given the

relatively brief length of deployments and

low level of potential exposures, detecting

spirometric changes would be unlikely com-

pared to intense exposures seen in the World

Trade Center collapse.3 However, additional

longitudinal studies of lung function in the

deployed population are warranted.
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Fig. 1. Distribution box plots on the changes in spirometry values from before deployment to
after deployment. Values 2.5 times the standard deviation outside of the median are repre-

sented by dots.

Table 1. Mean Pulmonary Function Testing Values

Before

Deployment

After

Deployment
Correlation P > 5% Decrease

Spirometry values

FEV1, % predicted 95.2 6 12.6 96.1 6 12.4 0.79 .14 196 (23)

FVC, % predicted 95.9 6 11.8 96.4 6 11.9 0.76 .32 213 (25)

FEV1/FVC 0.82 6 0.06 0.82 6 0.06 0.76 .29 250 (30)

FEF25-75, % predicted 96.5 6 25.5 98.1 6 25.9 0.83 .19 199 (23)

Impulse oscillometry

Resistance at 5 Hz (R5) 4.34 6 1.47 4.12 6 1.37 0.69 .002 250 (30)

Resistance at 20 Hz (R20) 3.49 6 1.08 3.33 6 .92 0.66 < .001 204 (26)

Reactance at 5 Hz (X5) –1.48 6 0.74 –1.37 6 0.73 0.58 < .001 NA

Data are presented as mean 6 SD or n (%). n ¼ 843 subjects in each group. Data analysis was performed with a paired t test; P < .05

was considered significant.

FEF25-75% ¼ forced expiratory flow during the middle half of the FVC maneuver

NA ¼ not available
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Does Physical Exercise Combined

With Continuous Positive Airway

Pressure Improve Functional

Capacity?

To the Editor:
We read with great interest the paper

describing the randomized controlled

trial performed by Windm€oller et al,1 in
which they investigated the effect of

physical exercise combined with CPAP

in cardiac bypass surgery. They reported

that a combination of physical exercise

and CPAP increased pre-and postopera-

tive distance covered in the 6-min walk

test (6MWT) and the length of stay in

the ICU among subjects undergoing cor-

onary artery bypass graft surgery.

However, we have 3 concerns regarding

the primary outcome and exclusion cri-

teria of the study.

First, the authors should report the pri-

mary outcome correctly in the statistical

analysis and clarify the method used to cal-

culate the sample size. The primary out-

come of this study was the distance walked

during the 6MWT. Postoperative 6MWT

distance was not significantly different

between the intervention and control

groups. Even if the authors wish to com-

pare the maximum distance traveled in

meters evaluated in the 6MWT before and

after intervention as described in the proto-

col, the P value of the mean of the differ-

ence between the groups was not provided

in Table 4. The authors should provide the

statistical differences in the change in the

before and after 6MWT distances between

the 2 groups. Moreover, the method of cal-

culating the sample size was unclear. We

would like to know whether the authors

calculated the sample size based on the

postoperative 6MWT distance or the dif-

ference in the 6MWT distance measured

preoperatively and on postoperative day 4,

which differs from the evaluation done on

postoperative days 3 and 6 in the previous

report that was used as the basis for this

decision.2

Second, little information was pro-

vided regarding the number of patients

excluded based on the inclusion and

exclusion criteria. The protocol stated

Table 2. Pulmonary Function Test Values and Comorbidities

Spirometry Before Deployment After Deployment D Change Correlation P > 5% Decrease

Smoking (n ¼ 252)

FEV1, % predicted 94.7 6 11.7 96.76 11.9 2.0 0.77 .053 47 (19)

FVC, % predicted 95.6 6 11.2 97.36 11.8 1.7 0.75 .08 46 (18)

FEV1/FVC 0.81 6 0.06 0.826 0.06 0.3 0.73 .58

FEF25-75, % predicted 95.7 6 25.2 98.96 25.3 3.3 0.80 .15 72 (29)

Asthma (n ¼ 39)

FEV1, % predicted 92.3 6 16.3 93.86 17.2 1.4 0.83 .71 11 (28)

FVC, % predicted 96.5 6 13.1 97.26 14.6 0.7 0.79 .83 13 (33)

FEV1/FVC 0.79 6 0.08 0.796 0.08 0.6 0.85 .73

FEF25-75, % predicted 85.4 6 31.0 87.96 29.1 2.5 0.89 .71 13 (33)

Body mass index 25–30 kg/m2 (n ¼ 474)

FEV1, % predicted 95.1 6 12.3 96.16 12.2 0.7 0.78 .36 111 (24)

FVC, % predicted 95.8 6 11.8 96.56 11.7 1.0 0.76 .19 113 (24)

FEV1/FVC 0.81.2 6 0.06 0.826 0.06 0.3 0.73 .43

FEF25-75, % predicted 96.1 6 25.4 97.76 25.9 1.7 0.82 .34 142 (30)

Body mass index > 30 kg/m2 (n ¼ 168)

FEV1, % predicted 94.0 6 12.6 97.06 13.3 3.1 0.83 .02 24 (14)

FVC, % predicted 93.9 6 11.2 96.86 12.3 3.0 0.76 .031 27 (16)

FEV1/FVC 0.81 6 0.02 0.826 0.06 0.2 0.79 .82

FEF25-75, % predicted 98.6 6 27.1 102.7 6 27.7 4.2 0.86 .16 37 (22)

Data are presented as mean 6 SD or n (%). Mean pulmonary function testing values from before and after deployment based on associated morbidities. Data analysis was performed with a paired t test;

P < .05 was considered significant.

FEF25-75% ¼ forced expiratory flow during the middle half of the FVC maneuver
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