IN-
D VOUR RCURY F’OLLO SO|
LAB OLUMBIA C DISCOV
NTIS E RCUR

LLO-SOYUZ SKYL Bl
I OVER\“ATLANTIS EAVOUR
APOLLO APOLL UZ SKYL

MERCURY GEMINI APOLLO AR, LLO OYUZ SKYLAB
© UMBIA D C VE ATLANTIS

CHALLEN
RCURY GE
COLUM

)>z;uo<N

October 1998

THE LONGITUDINAL STUDY OF ASTRONAUT HEALTH

- Newsletter

Volume 7 « Issue 2

Body Mass Changes in Phase | Astronauts

I nternational Space Station (ISS) at four intervals: the annual

Phase |, more commonly known examination in the year prior to

as Phase |, served as a precursorflight (Preflight Annual), inflight

to the ISS experience. In this on approximately Flight Day 90
program, the existing resources of  (FD 90), the third day after return
the US Shuttle orbiters and the to Earth (R+3), and the annual
Russian Space Station Mir were usedexamination in the year after flight
to test the challenges facing the (Postflight Annual). Mean weight
international partners in the areas of was 77.2 kg at the preflight annual
cooperation, data gathering, and  examination, 73.8 kg at FD 90,
logistics. As part of Phase |, seven  77.3 kg at R+3, and 78.1 kg at the
NASA astronauts served as Mir postflight annual examination.
crewmembers between March 1995 There was a downward shift in
and June 1998. Physiological data mean weight inflight, with return to
gathered on these NASA astronauts preflight mean weight occurring by
can give insight on the effects of R+3. However, inflight mean weight
long-term weightlessness on indi-  was not statistically significantly
viduals, which in turn is important  different from the preflight and

for ISS considerations. postflight mean weights.
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Changes in body weight during Another way to look at this type of
periods of prolonged weightlessness data is to calculate and examine the
were examined for six of the seven percent change between preflight and
US astronauts who have flown on  inflight values. Figure 2 (on page 4)
Mir. Figure 1 presents the mean bodypresents inflight data, comparing
weight and standard deviations (SD) weight on FD 30, FD 60, and FD 90
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Mean Weight in kg at Preflight, Inflight, Postflight, and

Annual Examinations for NASA/MIR Program
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Inflight data obtained using the Body Mass Measurement Device (BMMD).

Figure 1

to weight at preflight annual
examination. Percent of change is
calculated by the difference between
the preflight annual examination
weight and the inflight weight divided
by the preflight weight multiplied by
100. The resulting negative value
indicates that weight decreased early in
the mission (-3.5% by FD 30) and then
remained relatively constant at
continued on page 4

Table 1
The 1998 Astronaut Class Sewcion
Yr

wenty five individuals selection class of mean age 1322

have been selected to be higher than 35 years. These new 1963

in the latest astronaut class,astronauts also possess the 1965

with women comprising 16% (4  highest value for mean BMI. 1966
out of 25) of the total. The men 1967
have a mean age of 36.5 years, As compared to the astronaut 1969

with an average Body Mass Index classes after 1969, this new class 1978

(BMI) of 26.0 (Table 1). The mean falls in the middle of the range ~ 1980
age for the women is 36.0 years, (from 11% to 22%) in terms of ~ 1984
while their mean BMI is 20.3. its representation of women. 1333

These new female astronauts also

. . . 1990
When compared to previous display a typical mean BMI 1992
astronaut classes, the new male value. However, this group is 1995
astronauts have a comparatively notable for having the highest 1996

mean age of all female astronaut 1998
groupsme Total

higher mean age, continuing the
trend started with the 1992

Selected Mean Age Mean BMI
M F M F M E
7 0 347 n/a 239 nla
9 0 33.0 n/a 233 nla

14 O 315 n/a 234 nla
6 0 319 n/a 235 nla

19 O 333 n/a 236 nla

11 O 320 n/a 256 nla
7 0 332 n/a 23.1 nla

29 6 33.2 29.2 237 224

17 2 33.3 319 234 193

14 3 349 319 23.7 198

11 2 327 295 235 20.6

13 2 341 323 235 216

18 5 347 322 236 210

16 3 36.7 316 240 223

16 5 36.9 343 247 21.1

27 8 37.1 337 248 21.8

21 4 36,5 36.0 26.0 20.3

255 40 341 322 240 211
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The Association between Aging and Specific

Physiological Measurements

comparison participants, in is
general, were not dramatic. represented

s part of the
process of
examining data to

separate the effects of
space flight from the
background effects of
aging, a comparison is
made of the age-specific
values for certain
physiological
measurements among
both the astronauts and
the comparison
participants. A number of
physiological
measurements have

LDL Cholesterol - Mean Values by Age
(Cross-Sectional Data)

only once 160
The current mean age of then any age 150 Femae
study population is slightly group. 140 Ml
lower for the females, 41 S130 Astronauts
years, than for the males, Low- élzo EiTﬂ;‘:mns
49 years. The age range is density- 3110 - ae
from the late 20s to the lipoprotein 100 1 Comparisons
middle 70s. The cumulative (LDL) %0 —
follow-up time is 4057 cholesterol <35 3530 40-44 4549 50-54 5559 60+
gzgfoonnaﬁtesagsngo;;rlse?4 Icsot_:sonent' Due to small sample size, female aslm:jtes irfolipysea(\t/::erj grouped together into the A’O_—_!ggcrafgo-rzy

person years for the
comparison participants.

of cholesterol that is most
closely associated with risk
of heart disease. The ratio of

recently been examined in For the purposes of looking LDL to high-density-

this manner and a few
have been selected for
inclusion in this
newsletter. In the general
population, aging is
associated with weight

at the association of aging,
cross-sectional data for
specific age groups were
examined. The data were
organized by age of
examination for all annual

gain and increased serum examinations for all study

lipids, increased blood

participants. The first

pressure, and hearing lossexamination was selected

Similar associations were
found among the LSAH
population and the
differences between the
astronauts and the

for each participant when
he/she entered a new age
group. An individual is

lipoprotein (HDL)
cholesterol appears to be
more important than the raw
values of either type of
cholesterol. The trend
frequently observed in the
general population is an
increase in LDL and a
decrease in HDL as aging
occurs. The trend among the
LSAH population for LDL

is also an increase with age

included in every age group (Figure 1). However, the
that he/she has achieved butrend for HDL is relatively

flat (not shown). HDL is
associated with exercise and
it can be speculated that the
LSAH population is more
active than the general
population. As the numbers
of individuals in the upper
age groups increase, this flat
trend for HDL may or may
not continue. The values for
both of these variables are
noticeably different for the
females compared to the
males. This difference is
consistent with the lower
risk of heart disease for

continued on page 4

Physiological Variables of EVA Participants

cing a human into
ree space, outside
the protective

confines of the space
vehicle, has become an
important component of
space travel and explora-
tion. An Extravehicular
Activity (EVA) is a
protocol that requires the
astronaut to leave the
aircraft to perform various
duties such as repairs,
observations, and experi-
ments. One of the most
important aspects of
preparing for an EVA is to

Age and Gender Distribution of Astronaut Groups

at Time of Examination

100
90 +
80 + [126-31
70 1+ 132-37
2 60t [138-43
S 50 = 44-49
& 404 . 50+
30 T Male
20 +
10 +
0 :
Shuttle EVA
Astronauts Astronauts .
(N=174) (N=51) Figure 1

determine the physical
requirements of the
participants. Although the

astronaut corps consists of
individuals with specific
skills, not everyone may be

suitable for EVA activity. It
is important, therefore, to
determine whether the
astronauts who perform
EVAs differ from the general
astronaut population in
particular physiological
variables. For comparability
purposes, only data from
Shuttle astronauts were used
in these analyses.

There have been 270 United

States astronauts selected
into the NASA astronaut

continued on next page




continued from previous page

corps from 1959 until 1998. Of the 270As expected, Table 1. Shuttle Astronauts*

astronauts, 225 have flown through thethe Shuttle Age Group Total BMI % Body Fat VO, = MHR
January 23, 1998 launch of STS-89, astronauts N=174 (N) (N) (N) (N)
with 183 of this group flying on the showed better
Shuttle. A total of 114 EVAs have beenfitness than the ~ 26-31 5 22)'5 1(2)'9 42_)'9 1?;'0
performed, Wlth approximately 83 generall 3537 =2 535 144 260 1770
performed during the Shuttle program. population; the (44) (45) 52) 52)
majority of the ~ 3843 62 23.9 155 454 1716
Of the Shuttle astronauts, 174 had  astronauts, (50) (49) 60)  (61)
available data from annual examina- those in the 38-  44-49 37 24.2 16.6 42.4 170.1
tions conducted in the six years prior ta49 year age (33) (33) (37) (34)
their flights. Their gender distribution group, had 50+ 16 24.7 18.1 416 1694
(Figure 1, page 2) shows that 86.8% areigher VQmax (10) ©) 16 (14
38-49 99 24.0 15.9 442 171.0

males. Fifty seven percent of these  and lower
(83) (82) 97) (95)
astronauts were between 38 and 49 MHR values *Measurements have different totals (N) because examination data availability varies from
. . .o individual to individual.
years of age, with 62.6% of individuals than the ndviduatio indvicia

within this age group younger than 43 previously mentioned norms. slightly lower than that of the Shuttle
years of age. More than 90% of the astronauts. However, the EVA partici-
entire group was younger than 50 yeartn analyzing EVA data, each EVA per pants also have a slightly higher mean
of age. mission is accounted for, so thatan MHR (172.5 versus 171.0 beats per
astronaut is included for every EVA ~ minute). The trend of decreasik@zmax
Table 1 shows the means of the mission and the age group he/she hasand MHR seen in the older population
following variables for the Shuttle achieved. Fifty one EVA participants 0f the astronaut corps could not be

astronauts: age (at time of examina- had data available from examinations detected in the EVA participants,

tion), percentage of body fat (%Body (Table 2). The majority (51%) of the possibly due to the small sample size in
Fat), mean V@naand maximum heart EVA participants were under the age othose age groups. Therefore, EVA

rate (MHR). BMI is a surrogate 43, and 94.1% of them were male  participants were slightly older, but
measure for fatness which is more  (Figure 1, page 2). The small number might be slightly more fit, than the total
accurate for a group of people than forof female participants precludes data group of Shuttle astronauts at the time of

an individual; it is calculated using the analysis of this group. their examination.
weight in pounds and the height in o
inches. A BMI between 22-26 is about All of the parameters varied only These results are preliminary; further

standard. Percentage of body fat is an slightly between EVA participants and analyses of EVA participants should
estimation of fatness based on the sunShuttle astronauts. The largest age  include all participants and examination
of three skin-fold measurements and group representation of EVA partici- data within one year of flight. Through
age at last birthday. Values of 10%-15%ants is in the 44-49 years age group Such data availability, a more compre-
for men, and 20%-25% for women, are(29.4%), while that of the Shuttle hensive analysis may yield some criteria
considered to be the norm for the astronauts is the 38-43 years age groupr EVA participants during the Interna-
general population. V@xand MHR (35.6%). In comparing the majority of tional Space Station implementatisn.
are estimations of cardiovascular each group’s

fitness that are measured during an  subjects (38-49Taple 2. EVA Participants*

Exercise ECG test. Vil@axis measured years age Age Group Total BMI % Body Fat VO,  MHR
by the volume of oxygen, in milliliters group), there is N=51 N) (N) (N) (N)
per kilogram of body weight, expired very little

per minute, and is an indicator of an  difference in 26-31 6 23.3 17.5 49.6 1825
individual’s maximal aerobic capacity. the BMI or ©) ©) ©) (©)
The normative values of \iax for VOzmaxbetween 3237 13 24.6 15.2 43.2 172.7
men and women in good aerobic the two 38-49 3843 1 2(133)1 1(133)2 4%3)1 1(71;) 5
condition in the 30-49 years age groupyears age (9)' (9)' (11') (11)'
are 41 ml/kg/min and 37 ml/kg/min,  groups, but the—2z-29 15 24.1 15.6 417 172.0
respectively. The MHR is the maximumaverage (14) (14) 149 (15
heart rate, measured in beats per percentage of 50+ 6 22.5 15.1 43.4 1723
minute. For individuals in the 38-49  body fat for the (©) ©) (©) (6)
years age group the expected MHR is EVA partici- 38-49 26 23.7 14.7 445 1725
1797 beatS per minUte' pants was *Measurements have different totals (N) because(gfgmina[ian dgfagévailability va(r2ie53 from 6)

individual to individual.
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continued from page 2

women during pre-menopausal years females included in 40 and above
than for men of the same ages. The age groups is small and results in
sharp increase seen in LDL for womensomewhat erratic trend lines.

at age 40-44 is associated with an

increase in risk that is more like the riskHearing loss is associated with

Hearing, Right Ear at 6000 Hz
Mean Values by Age
(Cross-Sectional Data )

. . . 45
men have for heart disease. aging as well as with . Astonaus
i i ——Mal
occupational exposures to noise., Ml
It would not be 3 Female
. . : : 315 Comparisons
Sitting Diastolic and Systolic Blood Pressures unexpected to see ; = Make
Mean Values by Age greater hearing loss Comparisons
(Cross-Sectional Data) among the astronauts ° b e e
Female than among the I S R Figure 3
Astronauts Com . t . t Age Groups (years)
o120 e parison participants.
g Astronauts However, that is not
2 1007 el e evident in the current data.
S et - Figure 3 shows the results of patterns seem to be very much alike
g comparisons | - one of the high frequency for the two groups. The astronauts
60 (6000 Hertz) tests completed started this study from a point of
A R S N ) , in the standard audiometric  selection based on a high standard of
zowow e s Figure 2

test. The patterns were similar well being whereas the comparison
for all frequencies from 500  participants started from a point of

Age Groups (years)

Relatively small increases in blood
pressure result in increased risk of

through 8000 Hertz. A hearing loss is being a generally healthy working
seen in association with age, especiallypopulation. The occupational

circulatory diseases such as stroke andor males, but the difference between exposures of the astronauts have somj

heart disease. Figure 2 (diastolic the comparison participants and the
pressures are shown in the lower part afstronauts is negligible.

high risks and are different from the
comparison participants. However, the

the figure and systolic pressures in the current data suggests that both group
upper part) shows an upward trend in There are some differences between there affected by age in the same ways,
blood pressure with age for both the astronauts and the comparison These data will continue to be
comparison participants and the participants in the many physiological monitored and shared with study
astronauts. Again, the number of measures recently examined but the participants through this newsletter.

continued from page 1 Mean Percent Change in Weight (kg) Between

Annual and Inflight Examinations for NASA/MIR Program

the next two inflight intervals weightlessness, astronauts may

(-4.0% by FD 60 and -4.25% by _ %7 experience weight loss early in the

FD 90). g 20 ~uo mission. Inflight weight appears to
£ 40 W 15D stabilize at the new level, and return

T_he method_of _measurement is £ oo | to preflight levels after re_turn to

ground, which may contrbute 0§ ** mutifonal status during long-

the differences in weight reported © 00 ‘ ‘ ! duration spaceflight may reveal the

FD 30 FD 60 FD 90 .
here. These results suggest that (n=6) (N=6) (N=6) causes and consequences of this
durlng perlods Of prolonged Inflight data obtained using the Body Mass Measurement Device (BMMD) Flgure 5 temporal Welght IOS‘
For your information ...and ours

If you have a new address or phone number, please let us know by
calling (281) 244-5195 or (281) 483-5785, or by writing us at:
Longitudinal Study of Astronaut Health
Flight Medicine Clinic/SD26
Johnson SpaceCenter/NASA
2101 NASA Road 1
Houston, Texas
77058-3696

If you want a copy of your exam results, please
complete and sign a release form while you are
visiting the Clinic for your examination. The form is
called Privacy Act Disclosure Authorization and
Accounting Record (DAAR), or NASA Form 1536.

We have a new phone number:
(281) 244-5195
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