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o~~’ U:ces has I ai:en on new ~t ~cncy wi  t lu the i ..p~ e:. c~it ~ ation of t h e  A~ 1

V c’Th~ I ocr Force. To those ro~~>u~:~ f l u1 e b r  i~cd ;i]• and ~~)~~uOl ~T i r a 1 ~U j ~urt

t h is  c~ n~ ern i : p l ies a r1~~1 1 to in ( raase t h e  capabi ~ l iv to  C ~e w i t h

mot ivat i ona l  problems , mental disorders , phy sica l  illnesses , and  acciden t s

~vhich have been recognized for many s cars  as a major drain on h uman resources

in the mil i tary services. Medical research programs seek to reduce losses

due to employee accidents and illnesses by i d e n t if y ing  causes and implemen-

t ing  preventive or remedial measures. Causal factors related to  health and

moral e problems in industry and the military are oni partiall y understood.

Certain speci f i c  environmental factor s  have been shown meas u rably to a ffect

m o rb i d i ty  rat or in the adul t  population and . therefore , ccns t  itu t e  known

occupational hazards  (1). The relationships of demographic va riables to

il ln’~s~ rates have also been wel l documented in many p o p u l a t i on s .

A number of recent studies have linked vari ous form s of l i f e  ~~~ ross .

particularly job stress , to specifi c psychosomatic diseases and psychiat r ic

di s( rdors (2 ) .  The role th at  si res~ (’s and s t r a i n s  on the job . that  i s .  t h a t
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( r aa1 ,~ ::at]onal stresses play in ill health is not well. underst ood at t h i s
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I fl~ roa ;~- ]  ug t e nt i  on is l ing  ~voul t o  t h iC  t i -~an izat ional  ( OI i1 CXt i n  ~h u ich

the individual  works in e ffo rt s to t~a1ce ful l use of manpower resources at all

ic’ i i  S. Or la n i  ‘i atj onal  theory is slI 1 l• in  its r 1, fancy,  and behaviora l

science has not yet come to gri ps with t h e  diverse problems of ~ana gc’ a nt .

:~d; : i n is t r a t i c n  remains more of an art than an integrated bod y of concept s

and practices. Proponents of “organizati onal development” c] a iu n that their

methods lead to constructive change and development , but these claims have

not been thoroughly evaluated.

• Resea rch on organizations is largely uncha rted , and , probably because

of the ~~pense and the compl~~ ity of the methodological problems involved ,

only a few major ~~ploratory studies have been ini t ia ted . Multivariate

research methods provide useful new approaches to the anal ysis of the

relative importance of individual characteristics, environmental conditions ,

and organizational factors in determining illness rates, jo b d i s s a t i s f a ct i o n .

absenteeism , premature attrition , and other indices of manpower wastage. A

recent series of’ Navy studies of demographic var iables, envi ronmental factors,

and psycholo~’iea1 stresses conducted aboard Nay combat vessels during
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overseas depl oymont s re\’cai ((1 consistent rd at~ onshi ps between i l l  ness
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~‘oii i, i - i h i i l  ion  of ’ ad i v  d i i . ~ ‘ ‘ s a 1 ‘ : i ’,’ it ’i 5 1  -0 i c r  nal  a i’k ( ‘ a\ ’ I r a a ui t

(job s~~~’a a) 1’uct ti-s to ibe ji ’ ’d t c l  l u  at ’ i la s  nail job i ,~ b , a ’t  i o n .

m dlvi  dnai s woi’~ i 1 i ~~ in physicall y d r m u i d  I ng anti/ or h u ; i i a r d o u s  cmvi ron:nents had

relatively high i i  in ‘ss r at  es , and , ~~ ‘ne sal ly, :~on i n b l u e— ao l  I ar  jobs

(Ordnance , Peck , a nd F n g i n e o ri n g/ l l u i l)  experienced more i llnesses  than  those

in w h i t e — c o l l a r  or t echun ical  j ab S .  This  f i n d i n g  is consistent w i t h  related

results from morbidi ty  stud ies  in civi l ian industry.

One observation of special interest occurred in these early Navy studies.

It was noted that overall illness rates varied considerably from ship to

ship. In one study it was poss ible to evaluate stati stically the relative

con tribution of specific organization (ship) to the prediction of illnesses

among crew members. The results were impressive (5). By including specific

ships as variables in the prediction equation , the variance accounted for by

the multiple correlation with the illness criterion (based upon a combination

of demogra phic and job—related variables) was almost doubled. Further

analysis revealed that the speci fic ship va riable had a greater  effect on

prediction of infectious diseases than on prediction of traumatic injuries.
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Substantial differences in illness rates among ships could not be

a incu d in I I u ’uS of di fferc’nces in t 1 ’ ’al ‘u cinal schedul us , crew camp 5j  I i  () fl ,
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~~~~1 ’ l  and ( 1 11: 5 t~~~’-: o f ’ o u ” - , , ’ u i z a u t l l ’ i u s ;  if ~• 0 j ~ j~ i u t s  c ’ u ~~d ‘ a i l  i i  i l i a d

war e ~I u t  al w i t h  hi i thu i l in a s s  rate’s and poor iuuoi’ziIe , :ip~iro~ s i al C

co ’ u ’ . ’ t ’ [ l y e  ol ’  ~ ‘ “ cv’  ‘:u t ye ::: ’ asures ni ~ht be (levi sed.

Large ~ar i a t  ions have also been found in psychiatric illness r a tes  and

alao lrn l i s :n  ~ t i ’s not only between d i f f e r e n t  types of ships ( for  examp le ,

destroyers vs.  u c u c l e a r sud ima r i n e s )  but a lso  among shi ps of the same type

(fo r examp le , airc ra ft carr iers) .

In earlier research, focused principally on problems of long—duration

space flights, Sells had developed a social systems model which enumerated a

list of social system components for taxonomic analysis (6). Major compon—

eQts of this model were included under the general headings of goals and

objectives, philosophy and value systems , personnel compos ition , organi-

zat ion, technology, env ironment , and temporal factors. The present authors

(7) have more recently ~ctended these social system concepts and outlined

methodologies applicable to behavioral research required for long-duration

space missions. In view of the generality of these approaches, their

broader relevance for comparative studies of other types of organizational

units, such as ships, was appreciated , and the rationale of the present

study was formulated . Based on these social system concepts and the back—

- -
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ground of ~‘p idu:nio1 ~ ‘i cal and sit i pitoa rd research outl ined above , proposals
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~‘fa I i~’i i i c  a d S a ’ , ’ : ’~’ and [ La ~~i ’ iL’e  , f ’ t~ R u I  I [ ’ ‘ , u ” a h , is  i i ” .-.’ i n  j i b ;  - ‘and

)~~‘~i I .

A si tidy o f  t l I i s  al ’of c i’i’ij u i i’us d iv • i ’aC pr o f, :ssi ona ’L I a I outs. ~‘f.ljo r con-

t r ibu to r s  to the  research pr ogram are Dr. lawren ce R. James , and Dr . Allan  P.

J o n u~ of the 1n~ t i t u t e  of Behavioral , Ras ’ar ch , T ( x ~1s C h r i s t i a n  U n i v er s i t y ,

Fort ~‘~‘orth . arid Dr. B l a i r  W. McDona ld , formerl y of the Navy Medical

Neuropsycli ’iatric Research Unit , San Di ego , and presently with the General

Motors Corporation , Detroit , Michigan.

The stud y involves three phases. The first phase , consisting of a

pilot study which involved 13 Navy ships and 1,200 crew members, was con—

c~ rned mainly with development , testing, and revision of research instruments.

The second phase now in progress includes the major data collection from a

larger sample of organ i za tions , including shore stations and civilian organ-

izations ; 20 Navy ships and 6,000 crew members have participated in this

part of the study. Quest i onnaires, interviews, on—site observations, and

pers(Innel and organizational records have been gathered by research teams

aboard ships under operational conditions and at selected shore facilities.

Approximately half of these units are scheduled for a secoyid ro un d of data

collection af ter  an interval of four to six months in order to p rov ide

_ _ _ _  _ _ _  
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longitudinal data on major variables. The third phase of the project con—

c, ’ u ’u i ,a l  with dat a  ; aal ;s is  and u i t a r ~ u ’ t ’ 1 at i o n wi l l, ‘ u u ia l u u ’ l ’ t h u  f i n a l , r - p t ” l  a ,

a I 
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~~‘ -, - ‘ u i 1 u’ ‘ ‘ ‘ - a s  , ‘ 1 ’ ’  ‘ t :  - - 1 i
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inclndt ’d in the ~ 1 d i s  g L \ - ’ r l  I-cl ow.

Ph y s i c a l  lavi ‘o ; - ’ ,, ’~ i t~~l, l v a i u u , t 1 1 , - i l . ‘F : ’, u i n e d u’ , ’:- ’, i’chi ,‘t.uI ’l ;a,td~ ‘ s i t e —

vat ions of light , noise, t emperature , vent  i la t ion , space (crowding) , t ’l aaiu l, i—

ness/orderl, m ess , and privacy in bert Li nu~ , mass .i r i g ,  ii ’ ‘ ‘id , and 1 1 ’ u ’ ‘, i i  i oiua ,l

areas.  In addition , 1du utt u’rapLs were taken of t h e  sauuu e areas, and these  were

compared with s tandard sets of photographs representing obj ective habita-

bility scales.

Habitability Questionnaire. These items were designed to obtain crew

members ’ percepti ons of the same habitability dimensions that were estimated

b~ objective means , namely, lighting, temperature, ventilation , cleanl iness ,

privacy, etc., in berthing, messing, work , leisure and recreation , and head

areas.

Organizational Climate Questionna ire. This instrument includes questions

intended to tap crew members ’ perceptions of their work and social environ-

ments in terms of job characteristics (role ambiguity, job pressure , growth

opportunities), leadership ( support , confi d ence and trust), work group

factors ( fri endliness and warmth , cohesiveness , group pride) , and organi-

zational charact eristics (conurninication up and down , identif icat ion with the

___________________________________________________________ - _~~~~ , 
‘
~~~~~~~ m~~~ ’-
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Nav y,  concern for ind iv i  dual).

t~l ” u’ ; u ’I ’ i r a l T)a1,i . A 1:11 .:: I c r  of i1 ’:::s p : ‘[a ’~ u i 1  t o  p u ’s  ~nal m i d a i i i —

, ‘ ‘ :‘ - ‘ ‘‘l , ’u ’ _ : 1 , -I
S

- - :  ‘
i 

‘
‘ 

‘ 
~~~

‘ ‘  .
- 

‘ 1 - ’ -
- a

1 : ‘ ‘ ,,~~s’k a u t - flu 1 1k • ,- : u u a -  I i  ‘ ‘ I ‘ u I  I - ‘L a ’ ,, I f  I -

~~t u i ’ .u  L - 1’ a L -~ sai l ~l u i ~ ’ ’ a L a d s . L ’ ’” ”t ~ l I ,~l , ,  - ‘ u ’ 1 i  ;is l u l l lin de

5’ ’ ’ - i .’S’S , a ’s i’\ ’i ’se a ’ i u i ” ’ i s ‘~~~- 11 i ’ L ’ ’ I ,  p - a ’s :~~‘o - - - v s .  d ~‘~ p i i n . u u ’ v  ci ii ~~,

and reenl.iai as ‘i i i  i n fu r - s it i  on are  u’ : 1u I I i i ’s a on a 11, ,atibj aol a

Sick Call ( T h ’ ’ k i ~ -t . A l l  v i s i t s  t o I l i e  di p ’ulaary are u’ , ’ ’ , ’ u’ iled on cards

conta in in g  i ib ’nI -i I’ I l u f I  i i i  Iu u m’ :d l i o n , type o ‘i i  l i i t ~~S , a nd ( l ) S j R ’ S i I  ion . ‘l’h ia se

cards are accumul ated and provide i l lness  criteri on in fonj uat i (‘fl for i iidivid—

uals, work groups , and shi ps.

Officer  Qu es l i i , iuna’ i res and Interviews. Depart’ment llcia ds and Division

Officers are asked a number of questions pertaining to habitability, working

conditions . o rgan ina t ion al  goals and proced ures, fonnalization and centrali-

zation of author i ty ,  interdependence of organiaal  ional subunits , and adequacy

of medical care.

The dala described above will be used to devel op taxonumies of individ-

ual” , situations , ships (organizations), and individual and group behav ior

ca i t & ’~,i:nc~ . Such i,lxi’Tiamies will facilitate analysis of the interrelationships

of individual char.icteristics (abilities , attitudes), envi ronmental and

organizational (habitability, climate) variables, and health and organizational

effect lv* ness.

-~~~~~ - - ~~~~~~~~ - - ~~~~~~~~~ - ----- ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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A general model of organizational behavior and effectiveness has been

as a a ’  ; u u i s  of ord ’u’’ in g  l h t e  I a ’u ’f le  uu a’i , ’l’ of v ; uu ’ i n hl tus  at t h e b u u h i v i d —

‘a ‘ - -ic g u ’ ’:’ ’ . ;- I 1;:: ‘/~u I - - u i  ‘~ ‘. - l u : - I - ‘ u :  a u : ’ - - - ~~ : u I i t ’

‘
1 , 

‘ 
, 

‘ 
I 

‘ - 
- ‘ ‘ ‘ ‘ ‘ - - ‘ u

- 1  , I i - ” u I  ‘,,,~~ u , ’ 1 , - a  ~ 
‘ u -

~ 
‘
~~~ 

‘ I , . , L -  , 1 . ,
, -

;ati (’;uIi l a -  ; : t ’ - ~~t .  ~~- - ‘ : -  i ;u [ii ’n a l ‘1 I C ’) .  S - - u c  - 1 , - i i y ’ : u t s  uf l u ~~~ - d , - l  ‘ l u L L

are v u ]  ( ‘va i l  t 0 1 nd i ~ I ia: 1 ;und au ’: , - :5 1 , 1 1  i :ìa 1~ 1a ’ ’ f ’ - u ’, :auiu ~’u ’u “u I - ‘~~‘‘ u i 1  - -d in

1~i gu re 1. I l ue a’-’dal vi cuss i u u d  iv I dual I - , ‘1~~v i ou’s a -al a I i t  u u d i ’ a , 1’ -u ’ i ’ s - i  ~i e,

job sat isfact ion , as a j o i n t func t ion of a sub~et of ‘ individu al  c l i a r a c t t - r i  sties

and a subset of variahl c’~ representing the o u ’ g a u u i  ; :at I u s a  1~ s i t  n a t  ion . The

research is seeking to dete~~nine , by vari ous m u ]t  i v a r i a t e  anal  V s b s  I eclini pa ’s ,

the extent to which organizational climate can be predicted by va riables repre-

senting individual characteristics and situational factors ; it ‘is .~‘1so pur—

suing questions concerning the extent to which certain criteria , such as illness

rates and injury rates, can be predicted by combinations of individual ,

situational , and organizational variables.

At another level in this research the organization (ship) will be

treated as the unit of analysis. Organizational differences in environmental

conditions (habitability), crew composition , leader behavior , organizational

climate, operational schedules, and other aspects of overall functioning will

be rela ted to illness and acci dent rat es, disciplinary actions, reenlistment

rates, and evaluations of organizational efficiency.

A preliminary factor analysis of the Habitability Questionna ire in the

pilot study identified ten item composites reflecting significant aspects of 

---—-~~ - - - - - - —‘—-— --~~~~~~~ - — —~~~- 
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perceived hnb i tab f l ity on ships. These are : (1) crowding, (2)  condit ions of

u : : u b t , u ” , f’,o’ i~ h i  l e a (bu r ud :-’). ( f - u )  u - ’i~ ; u ’ -a u ’ u ~d 1 l h i ~iis , ( t )  ~h ib j I Z O  ii i i’ - : - -

I ” ’  ‘ u ’ , (5)  ‘ - ‘ , I”) ‘
‘ “. ( ; ‘

~ i - ’ ‘ ‘ ‘ 1 1  1 ’  a ‘ - I  s o  - - - - 1  , - al i

- 
~ 

‘I ‘ ‘ u -  D ’ ’ : [
‘

— 
‘ - u  

‘ 
- 

- ‘ ‘ ‘ ‘
, ‘ - - . _ u u i , ‘ - I

a ,  a ‘ - ‘ I - ~- I 1, P 1 ,‘~u ‘ , . - - I - ‘~~
‘ u I u ’ ‘~I s- u- 1: ‘ :1  ~l I ; n ~- “ a , - u ’ : f l It

- - - l  s - k L t  , ‘ - - h i l  , : I ~~ u s h I ’, - ” :I~~ t I P L u l  u 1 ‘ ‘:11 d i  I’ i ’, - u s  u i ’ s  11 lu - I - i  U:- --

b i l i t y  11 ‘ : u ~- b ’ma fhu ,L i l i s t  1 : u - a s i a ! i  l i i , :  m u ’ , , - ,~ - ‘ ~c - u ’a , I I: , u i , -~~t u ’ - , - 5: - ’ , l f ld l1:e

ai rcra ft car r ie r  (9).

:t -~ :pt I Iu ”  r ’ ’ - : u ] l s  ri ted in the ~‘iio ( U:ul y t-:~’u ’C a i u t u u i ~~i ’a :u t  d u l ~~ ’u ’ -;u ’as

in (‘l ’u ’, ’L V U d u c ” s u u u i , ’aI i~ - :ual el i - ’ u - : u l  a u u u ’ u u i ng h u e  h l u i ’eo t \ p u ’ C  of sLips (10).

Profiles of scores on live factors of cir~an izat ion a l  c l imate  —— fr i en d i iu i c a s

and wannth of the work envi roninent , job ident i f i c al i on , leadershi p effective-

ness, group homogeneity , and job standards and demands —— were found to be

related to differences in ships in relation to their location (overseas vs.

continental U.S.), illness rates, and performance indices. A pattern of -:

organizational climate was found which was associated with the tendency of

ships’ crews to have relatively high illness , accident, and discipl inary

rates and a relatively low rate of intention to reenlist.

The maj or study, now well under way, provides a compreh ensive set of

variables supported by st andardized measurement scales and shoul d cont ribute

useful information concerning the relative importance of the physical environ—

ment , organizational factors , and individual cha racteristics as they af fec t

health, job satisfaction, and work effectiveness in naval organizat ions .
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Comparison of results from selected civilian organizations should contribute

t o  u, ’i’a] I I u u ’ s - : ’c ’t i c ’ a ’i Iu- ”:’llllal I OflS ( ‘ uIc’ ( ’L’n i ri g i’elat i - n- hi ps of I~u uiIv1 u l  a:]

- ‘~~ “ar I - - - ‘ I - ‘ - u a: - 1 1  c u  I - 1 ‘ - - - ‘ , i  - - I - ‘  I : If V I I - 1 0 ’ ‘1 - , :u ‘Si  ~~ ,a I
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