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‘ SUMMARY

Acute respiratory disease (ARD) is a major problem in the military, particularly among re-
L cruits, where the prevalence of ARD is high during the first few weeks of recruit training. This
clustering of ARD early in recruit training supports the hypothesis of infection from a common
source. Incoming ‘Navy recruits go to a Eentral processing area and this contact could allow the
spread of a large variety of infectious agents among individuals who have come from all areas of
b the U.S. Intensive studies to isolate infectious agents (both bacterial and viral) from Navy re-
cruits with ARD resulted in identification of a causative agent in approximately one-half of these
symptomatic recruits.

* ' Our study evaluated lymphocyte transformation and response to skin test antigens during the
' first 15 days of recruit training. The data revealed a decreased 24 hour reaction to skin test
antigens from Day 1-5 of recruit training. Response to skin test antigens were normal from Day
9-15 of training. Lymphocyte transformation remained normal through Days 1-5 but significantly
decreased as illness scores increased.

This impairment of the immune system may play a role in the recruits' increased suscepti-
bility to ARD. The possible relationship between the moderate decrease in immune competence and
the stress the individual experiences during the transformation from civilian to military environ-
ment requires further study.
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The high incidence of respiratory iafections during the early gl ot rercul’ oaining has been
observed in both war and peace time training of military persouncl (i,7,3,4,0). ‘hi. scens to have a
clear explanation in that young men and women are brought together iron divtrenr par's o' the Coul=
try, exposing each other tv a variety of microbial agents ugaivst wiic ' they dal it wr natural or
acquired resistance. This concept of the infection process - arvies with it fhe wsumpteen that re-
sistance to the infectious agents within and around us is mediated by . vy med baui-un.  Therefore,

any specific antibody deficiency will lead to an increase in sus.eptivilit - o those juiectlous agents

for which immunity is lacking. The assumption that immune mechanismi . oo aespencitle Lor suscepti-
bility (or resistance) to infectious agents is validated by experinents of wature Cimesne deficiency
disorders) (6,7) and observed in experimental studies in aminals aod man o et oi Lpontaneous or
induced immune deficiencies (8,9,10). E
In studying respiratory infections in a recruit population, ncarty c-hat. o1 roeevnits reporting 3
with respiratory complaints were found to be "free" of any (ideatitiublc) cavoative syont (3).  lhese 3
data suggest factors other than the acquisition of (recognizable; micrah ™ i auents a5 aunse/etfect,
This lack of a causative agent raises a question as to other cau-e= of yopurctor, couplaints in a b
population that appears to be free of disease producing agents wicely v vopnized as associated with
respiratory illness. It is possible that either a new agent or aperts ave rusponsible (o1 the ill~
nesses. Alternatively, organisms of low virulence which are not normali- asrociated with clingcal dis-
ease may become pathogenic (opportunistic pathogens) to a human host at o time woea the host is ex~ E
periencing impaired resistance. Thus the laboratory fails to ideniity other thun normal flora lending
to the mystery of the cause(s) of these illness episodes. Tt has been shown many vimes in wnimals
and humans (11, 12, 13) that "stress" markedly increases susceptibility. UWhether adaptation sirvess
plays a role in recruit illnesses is yet to be proven, although it is an att.actjve hypotnesis (14). ~?
The present study was an effort to determine some of the biolopical wechanisms which might lead to 1
a better understanding of the high degree of recruit susceptibility to rospiratory illnccses in the
early phase of recruit training. The data suggests a sluggish antigen recognition system duriug the
first 5 days of training as demonstrated by a tempered response in cell mediated immune reactions.
MATERIALS AND METHODS
Men arrived daily at the Navy Recruit Training Center in Great lake o, (lHlinsrs.
The first phase of this study was to determine daily Jeukocyie hlood - uits on 30 recruits from a
single company for the first 10 days after reporting for recruit trajinin: and again ot dav 28. This
pilot study was made to obtain a base line leukocyte count over the perio! of time during wiiich “expo-
sure” to various Infectious agents might occur due to the intermix duriny 1o vutt processing and
company formation.
The second phase of the study spanned a period of 7 weeks. FEipht reotuit companicen wade up the
study population. Each company was made up of from 70-90 men. Study companice were randomly sclected
with a bias toward selecting a company either Monday through Wednerds: -0 that /0 hour interviews could
be held without weekend interference. A study "company day™ was initiated oo leoreate davs of train- g
ing from day 1 through day 15 (with a study company at any given training d+  tudicd considered to be L
"representative” of the physiological/psychological/illnesses expericn s during carly recruit training). ‘
Each man of the study company was interviewed regarding upper/lowce respira: oo, complaints (cough, sore -

throat, nasal discharge, congestion, headache, effects on speaking voicod. pa L tory o1 trequent :
upper respiratory infections (URI), present or history of "athletes toot", histary o numps, boils, or

allergies.

Sampling: Approximately 5 cc of blood was collected from cach compns aembnr in 1 h-D vacutainer




containing 0.4 ml of 15% EDTA for total leukocyte and differential leukocyte count. Also, 10 persons
from each company were randomly sclected for lymphoryte transformation (LT) studies (15). From these
individuals an additional 20 ml of blood was obtained in a vacutainer with heparin. Oral temperatures
were also taken at this time,

Leukocyte Counts: Leukocyte counts were made in duplicate in a Coulter Counter (Model F) and dif-
ferential counts were made after Wright staining.

Skin Testing: To determine the status of delayed hypersensitivity reactivity, 4 antigen prepara-
tions were given intradermally. Mumps and mumps placebo were purchased from Eli Lilly & Co., candida
and trichophyton antigens (Hollister-Stier Laboratories). Candida was used diluted 1:100 and tricho-
phyton was used diluted 1:50, 0.1 ml of each antigen preparation was administered to each volunteer in
a random pattern on the volar aspect of the left forearm. The pattern was randomized by computer and
after the antigens were given, no one knew the pattern that might have been given to any individual.
Observation and measurement of the reactions (ervthema and induration) w:re made at 24 and 48 hours.

A medical questionnaire was completed and temperatures taken at these intervals.

Interpretation of Skin Test: Reaction to mumps skin test antigen (induration) of O through 7 mm

were considered negative, 8 and above were considered positive. Induration due to candida or trico-
phyton testing was recorded as measured.

Illness Scores: Health Status interview cards were administered and weighted as follows:

Temperature 3 points
Sore Throat 1 point
Cough 1 point
Productive Cough 2 points
Coryza 1 point
Headache 1 point
Abnormal Voice Tone 1 point
RESULTS

The results of the daily WBC counts of 30 men for the first 11 days and again for day 28 of re-

cruit training are shown in Fig. 1. While the average count at the earliest stage of recruit training
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FIGURE 1

Total mean leukocyte count of 30 recruits in
early phase of recruit training.
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(day 1) averaged 7.200/mm3 (range 5400-12,4%400), there appears a precipitous fall by dav 2 through day o,

The average count at day 2 was 5200 (range 2499-8600).

Nine of the 30 men (30%) had a count of less

than 10000/mn3 by day 3 of testing. This modest leukopeniu remalned for 4 days, arter which the average

count "rebounded" to above the original average count and then to near the inftial «ount by day U,

The illness score data for the 8 companies studied are shown in Fig. 2.

While approcimately 152

of the men reported to recruit camp with URI, it can be seen thuat these symptoms increase in severity

after the first week of training and mav not have maximized by the end of our study (15th dav of train-

ing).

Meon lliness Score

Compony Number 5227
Doy of lraining t

-
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FIGURE 2

Illness scores of recruits by day of training

The skin test response to mumps antigen at 24 and 48 hours is shown in Fig. 3 and 4.

As shown,

the men making up the companies during day 1,3, and 5 days of training showed a significantly smaller

reaction (enduration) (p= < 0.01) at the 24 hour reading compared to thuse in companies that were

tested at the 7th through the 15th day of training.

Meon Diameter Indutation (mm)
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However, as shown in Fig., 3, the recruits in the
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FIGURE 3

A comparison of the responses to mumps skin test antigen

at 24 and 48 hrs.

Readings for days 1-5 at the 24 hr

period are significantly different than the readings at

days 7-15,
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FIGURE 4

Percent of test subjects reacting to mumps skin test
antigen by day of training.

1-5 day companies showed a reaction equal to the recruits from the 7-15 day companies at the 48 hour
reading. This suggests that the immune svstem of these individuals was under some state of depres-
sion or that the immune system did not easily recognize an antigen which was recognized by those re-
cruits tested from 7-15 days of training within the 24 hour time frame. This is supported by the
data in Fig. 4 comparing the percent of men reacting to mumps skin test antigen at 24 and 48 hours.
This reduced response for the 24 hr reading during the first 5 days of recruit training was also ob-
served for the antigens candida and trichophvton.

To determine if the difference seen in skin reactivity was due to the health status of recruits
(illness score vs. skin reactivity), men without illness scores (score of 3 or less) and men with ill-
ness scores (score of 4 or more) in companies 5159 (day 3) and 5160 (day 15) were compared. Analvsis
was made by dividing the size of induration into 3 groups; 0-7 mm; 8-17 mm; and > 17 mm (Table 1).

The difference between the day 3 trainees and day 15 trainees was highly significant (P = < 0.001).
Note that the company 5159 was heavily weighted in the smaller size (<7 mm) reaction size group.

While the numbers were small, the data sugpest that a recruit in the early phase of training did not
recognize or respond to an antigen to the degree that a recruit responds after the first week of train-
ing. To test the effect of "illness" vs "well” on the response to mumps skin testing, we compared the
reactions of those recruits who were considered "i11" to those who were considered "well" for each of
the test days. This comparison is shown in Fig. 5. It is clear from this data that the reduced skin
reactivity ohserved in early training can not be attributed to an ongoing illness episode.

The data from the LT studv made on the randomly selected 10 men from cach company are shown in
Fig. 6. The men in the early stages of training had a significantly higher LT response when stimu-
lated with phytohemagglutinin than the men from days 11 to 15 (p = - 0.01). The carly training LT re-
sponse was similar to the response of two normal controls used throughout the study. The reduced LT
level of transformation in the training period from 7-15 davs has an inverse relationship to the ill~
ness scores (Fig. 2). This suggests that the (imparied) recognition of antigen from davs 1-5 was not
due to a compromised lymphocyte blastogenesis capability as judged by their lvmphocvte response to
phytohemagglutinin. The data shows a reduced blastogenesis atter day 7 which corresponds to the in-

creasing evidence of illness in the population shown by the illness scores (Fig. 2).
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TABLE [ s |
24 hour Induration Reading &
“Sick Recruits
Day 3 Day 13
Compony
Number 5159 5160
Induration
0-7 mm observed 8 10
expected 4.5 13.5
8-177 mm observed 2 9 |
expected 5.25 15.75 ‘
3 !
: >17mm observed O ] !
expected 0.25 0.75
X’z 6.6454 P=0.03
“Well " Recruits
0-7 mm observed 6] 17
: expected 48.9) 29.02
T 8-17 mm observed 8 22
expected 18.8 11.16
>17mm observed O 2
expected 1.25 0.74
x? = 28.096 P= <0.001
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A comparison of skin tests to mumps antigen between men who were 8
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FIGURE 6

Lymphocyte transformation response to phytohemagglutinin stimulus
of 10 men from each company studies (www=smmm) compared to normal
controls (vememas)

DISCUSSION

In recent years, increasing interest has been shown in the effect of stress on illness (12,16,17).
The experiments in the NASA Skylab Program demonstrated depression of lymphocyte transformation and
rosette formation on the day of splashdown (18). Retrospective investigations of bereavement and other
severely stressful situations have been claimed to show an association between stress and many dis-
eases (19,20). In a prospective study on the behavioral, endocrinological and immunological conse-
quences of bereavement, it was found that lvmphocyte blastogenesis in response to phytohemagglutinin
was significantly depressed two weeks after bereavement (21). Viral infections and immunizations have
also been shown to suppress cell mediated immunity in humans (22,23,24,25,26). Von Pirquet observed
that children lost their skin reactivity to tuberculin a few days prior to the exanthem of measles,
with a gradual return to positive reactions 5-10 days after the rash subsided (27).

The purpose of the present study was to better understand the reason(s) for the excess amount of
illness seen in early recruit training. The question of whether causes other than microbial, such as
a reduced immunocompetence, as a consequence of the requirements of adaptation to the new social en-
vironment of recruit training, may play an important role in URl is an intriguing one. If the illness
observed in early recruit training was a cause/effect of the spread of microbial agents, there should
have been a seasonal or epidemic pattern to the morbidity seen. Except tfor influenza epidemics, such
patterns were seldom observed. There appeared a uniform excess of respiratory illnesses during the
first 3 weeks of recruit training, winter or summer. This suggests that other factor(s) may be im-
portant in the recruit becoming 111 early in training. The (impaired) immune response, as suggested
by the retarded skin responses to the 3 antigens administered during this study, may be a "permissive

factor" for the high incidence of respiratory complaints, or to increased susceptibility to "normal

flora" in the early stages of recruit training since only about 50X of the respiratory infections
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could be associated with a known discase producing agent.  Ditforential caminations ot blood cacars
failed to reveal signiticant alterations in leukocyte (Ivmphocyte/neoatiophil) praopor:rons cither prior
to recruit trafning, during the first 5 days of recruit traising, or atter the leukoevte count re-
turned to a normal range. However, the moderate Jeucopenia observed durine the tirst 5 days o reciunit
training suggests an alteration in this homcostasis network,

It has been reported that psychotogically vulnerable individuals are more likels to seck medics:
attention than those judged non-vulnerable (28). It would appear from vur ohservations that the re-
sponse to "stress' in the early days of recruit training mav increase susceptibility (vulnerability)
because of the immuno-depressed state that our study indicates, which may become the predisposing
factor to excess URI episodes scen in recruit populations. This study gives additional support to
the hypothesis that alterations in social situations and the coping process may have a divect effoect
upon susceptibility. The concept that psychosocial factors may be predisposing for an iudividual to
become ill (13,28), our data and that of others (29), suppest that one of the cvents of this predis—

position may be a depressed immunocompetence.
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