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s. Krynski , A. Samet, R. Bugaiski, L, Michalak , K. Kamienska.

DIURNAL FLUCTUATIONS IN ThE NUMBERS OF ATMOSPHERIC BACTERIA
IN AN OBSTETRIC AND GYNECX)LOGIC CLINIC

Mic robiology D e p t . ,  Cdansk Medical Sc hool , Di rector : Prof .  S. Krynski .

I I .  Obstet rics and Gynecology Clinic , Cda n sk Medical School ,
Di rector :  P ro f .  W. Cromadzki .

The number of bacteria in the air in a gynecologic ward is lowest at night
and peaks in the daytime during the cleaning hours , after meals and after
visiting hours. The number of bacteria in the air of an obstetric ward as a func-
tion of time is dependent on the time and number of deliveries.

The most common method used to evaluate the bacteriological content of air

is based on marking of either a total number of bacteria falling onto a given

surface in a given time , e.g. per lin
2 

per 1 hour , or a given volume e.g. in

In this work we analyse bacteriological content In the obstetrics and gynecology -
.

• clinics. It seemed to us Interesting to compare the results from these t~zo

wards wb~ich are so closely i*tereonnected y~t so very differt~nt in character.

—
~ . Material and Methods

We used two kinds of culture med ia: based on meat broth and Barber and

Kuper medium (1). Four to eight culture plates were placed at the bed right

in every area under investigation and were exposed for 30 minutes. The culture

were exposed for 30 minutes. The culture was then kept at 37°C for the first

24 hours and at room temperature and in the light for the next 24 hours. The

results were normalized to a 1 hour time period and to an area of in
2 . Each measute—

ment was repeated every three hours ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~
During the observation , the situation and activities in the clinic were carefu11~’

monitored . Studies in the obstetrics ward were performed in March , May and

November 1967. This work describes only two latest studies. Gynecological ward

studies were conducted in Harch and November . It is worthwhile noting that tht~

epidemiological situatIon (6) in the II Obstetrics and Gynecology Clinic is greatly

influenced by the “rooming in” system (8) used for the last ten years.
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Re’su I t  s

A .  Ohs I ci r 1 . i  I Ward

I~c I t v c t v  room.

~ r d  I r ig to  t he ’ n I i  id v t ’ond tic t eel in  May an ave rage ’ d I i i  rita I numb er  ~‘ I

t I e’ r I .i .i I i  en Out  0 In .1 I e ’.l in  I (IOU ~ was I 7001) ( F I g .  I ) . No e’ t lt :i I be I wee ’n

[t a m  .tnd 8pm ( ‘( I I  it h ou r )  t lie inimber of  l’ . t t  I or Ia  w:i~ I I tic I i t i t  I t i~~. hot Wt ’e’tI C ’ ) ( l t )

and 141)t)t) .iiid sign ( I  I c.titt lncre ’.ise ’ up t o  2~~O0O oe’cur red  in I he’ ~ i g h t  at  I

Ii h ouu ‘~ and am .‘ . ‘(‘It is  was I o i l  owed 1w a dec roast’ clown I I ‘0th) I, F i g .  ‘ ‘I

‘Ii h.ic t or ii ~~ it i’~ t fu n c  I Ion o I t (flit’ i s  e’t ’i’ it ’ I at  e’d with dt’ I I Ve’i\’ 1’elOfli c011

d It  io n s in  he day of s t u dy .  t h e  l a st  dcl  Iv ory  cnde’d a t  about  I I  pm ( . ‘ f r d  i t e ’t t r )

‘I’he ~ t ’Ih ’ i a  1 c 1 canup was In it  at eel I ak I ug a dv a ut  ago 01 1 lie absent ’ t’ of  Wonton in

I aho t . I t  had ended at lam ( I) . Pu r I ng Novembe ’ r St ud I e’s , t he’ ro was a g real

numbe r of ci e I I Vt ’ ri es and he do l i v e ’ rv room was cons I an Iv bii~;v .  The’ el i  ti rita i

ave rage was counted  to be I 1001) (Ft g . I )  . Ma :ind Nov ember dat  a agreed a f t  or

c ’Oi roe ’ I ton b r  c l e an u p  dat a was m at t e ’ . Tht ’ ci (Sc’ re ’paue ’v wa s  Ins I g u l l  I can t  (l” l g fl

The index of t h e  ml  c rocoecus r e s I st a nc e  (4 , 7) was SO. ‘) in Ma v and •
‘
~ I ’ • ~) I n

November.

(ta t Iw avs

I n  t he’ ha I twav s t he d i u r na l  ave rage’ was g rea t  or in  No ve’ntbe r t ban In  May

(FIg. 1) , wit b i t  was caused by groat or niunber of de’ Ii ve’r I os in  Nove’mber and a 1 so

by t hey p rosouce o I II I vo:i r m e d I c a l  st u d e n t s  h a v i n g  st tidy ! ng clint cat peel I at ’ I t  I cs

:\ t emporar v Inc rca so in the’ hac t er I a count In t lit’ a it • e ’t’se r vt ’d at  1 1 pm I, .’ hour s  ‘I

an(I 2am ( 2 )  In May and at 5pm ( I / t i i  I ie ~tir) Iii N&’vomhe’i’ (Fi g. fi • “•,i5 a I ’ ~~ I i t  o l

the 0 1 oar t i p  and was oatise’d inns t 1 v 1w t he’ removal of dirt y 1 aun drv  from t he 1 ahe~t’

room.

The i nt o r o c o o c t i s  re’S 1st at ie ’o i nd ex  Iii both N I  iid Ie ’s was has I e’a liv t h e  same :

S . 2 in Ma v and Si . .‘ lii Nov ’nibe r



- ~-~~~--~~ — --- --—- —. —

- ~~
-• — -‘--

~~~~
- 

• 
~~~~~~~~~~

I-

—3—

Labor and Infant Rooms

Spring results (FIg. 1) correspond to the assumptions of the “rooming in”

system : the largest number of bacteria appeared In the air of the room ‘ a”

(forth and last 24 hours of stay) and “b” (third 24 hours), and smallest In

“d” (first 24 hours after childbirth).

The situation in November (Fig. 1) was different due to the facts mentioned

when hallway results were described . In the “c” room (second day of stay)

the diurnal average was significantly higher than in the other rooms because

of the presence of students being trained In infant physiology .

The bacteria count increase in various rooms was related to change of

linens, especially diapers and to cleaning . The resistance index was 50.0 in

May and 54.9 in November , the difference being insignificant.

B. Gynecological Ward

March study revealed that the highest air bacteria count was at 8am (8),

2pm (14th hour) and gpm (20th hour) (Fig. 4), e.g. during the cleaning hours anti

after meals. The results from patient rooms and hallways were very similar

(Fig. 5). The November counts were higher and more varied as a function of

room. Visiting hours ended at 5pm (17 hours) and bacteria count was highest

next morning during cleaning hours. Most of the bacteria were Sarcinae and

Bacilli.

The resistance index was found to be: 57.7 in patient rooms and 57.7 in

the hallways in May ; 55.7 and 54.0 respectively in November.

Discussion

The time dependence of the number of bacteria in the air of gynecological

ward in the time period of 24 hours is related to the work cycle. The diurnal

average is determined by the number of visitors bringing in a typical Street dust

bacteria (Sarcinae and Bacilli), which are not disease forming (5).
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In the obstetrical ward the work depend s on the number and t ime of

deliveries. Cleaning and linen change is done when convenient and much more

often than in the gynecological ward. Because of this , we found it difficult

to find a time of study, enabling a coaparicon of th. wards.

The total number of bacteria in the air depends on 3 factors :

1. The degree of cleanliness of the floors (9,10).

2. Traffic in the room (dust from the floor and various objects being

carried up in the air) (3,9,10).

3. Bacteria flow from the respiratory tracts of patients and visitors

(2,3,9).

The bacterial count can only determine the danger of epidemic to a degree

to which the latter is dependent on the cleanliness of the ward . It is necessary
I

to conduct a qualitative study (2 ,4,5,6,7 ,9,10,11) to assess the danger. Our

efforts to reduce hospital infections will have to be aimed at developing

methods enabling fast and easy determination of the kind and number of disease—

forming bacteria or of the microorganisms present when the disease—forming

bacteria can potentially flourish (4,7,9).



- - .~~~~~

r —-- ——

~~~~~~~ 

- - -  

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
- -:-

.~~~~~~~~~~~~~

.— 1

• w000~ q.
I0000 t

~ .m
~~ !fl~ d:
~cofj jj

~~J— 1%? — November

— de’Ilverv roost
— t ia t I near t h e ’ dcl ivory room
— pat lent rooms t , h • c , d
— wa ret ha i t  way

Fig. 1 Diurnal t l u c t ua t i a n s  of t h e  t o t al  number of
bacteria in t he  a I r  of the  o b s t e t r i ci a n  and
gvne’cc’ I o~zv c l i n i c ’

50000

*0 000 0

~~~~~~~

~~~~~K~O
S I I S I I • I

11 14 17 tO t3 2 5 8
hours

— delivery room
0— — patient rooms
0—— —

I’ig. 2 Dirunal fluctuations of the total number of
bacteria in the air of the obstetrics and
gynecology clinic.

- - . — •- —.---•- •‘- —,“.•



_
~~~~~~

_ W
~~~~~

_ - -~~~~

.~1
—~~~

,—

100000

~ ‘0~~ I
I I

~ 50~V~

• I EE : z c~~o--~/
~ o00 

~~~~~~~~~~~~~~~~~~~~~~~~ ~

,‘-.‘-o

• ~ ~ — —‘ i I
- 1* 17 20 25 2~ 5 8 11

hours

— delivery room
— patient rooms

I— — hallway

Fig. 3 Diurnal fluctuations of the total number of
bacteria in the air of the obstetric and
gynecology clinic.



-—-~~— ~~-

r ~~~~~~~~~ ~~~~~~~~~ 

- -

~~~~~~ 

-•

7

.L.
100.000

~~ So odo • 7” -. -

.
~~ 70000 1

~ EE I 0,

~ ~
E /

~\JT~
14 17 20 23 2 5 8 11. 1+ 1?

hc~ur s
Patient rooms: o— March 1967; ‘— November 67

Hallway : 0——— “ . — “

Fig. 4 Diurnal fluctuations of the total nunher of
bacteria in the air of the obstetrics and
gynecology clinic.

10000 •

• 10000

20000 
- 

.

:j l]
Marcy November

~~J — Patient rooms ’ 222,224,226,22q

— Ward hallway •

Fig. 5 Diurnal average bacterial count per lm~ per 1 hour .

• • • - • • ---
. ~~~~~~ _ _ ~~~~_ .~ ~~~~~~.



_ _  

- ‘ .- ._

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— -—

~~

—•

~~~~

•--- —

~~

--
~

-

~~~

---

H
H ‘ —8—

B bI. io 1~t ; t } ~~ty

r 1. 1tni t ’~ r 1,! . I~ ::; r S ~V . í~ 3. 1’~~ It ~ ‘ ct~ ~~~~~ t , ( ‘ . — - -  7 . f l r t t d~j ii. R.,
J’a-~1 11. 11., fto~j c ’i s J~. f l .  7j ~( . ~ c I , ~~(I~ t j ) , ) ., ~~~ II . .‘~~ .: .•\ z i c , r .  3. fljs. C hi l e ’ I 9~ 2,

)3 . 27. — 3. .l ’ ~~~; , c  Z., Rt ’~ :t : . : . ~~i 
, i c f .ci l .? . ~ I i ., %. ‘ t isk  1 , ~~‘ rOC:’ , ,~~~ !a 11

l’i-i ’gl . (~l,i r ., 3:.:. , :t’’ 91.  — - 4 K~~i’i :.i .‘ , I~ • r c , : ~~~~ i 1 ~~;, 
j .~ j~ (;~~~~~ 

i•~ j. .

Jc’ t c ’nur c, .4. ~~‘i,’ u~~~l~ -~~~o I . ( c ’ 11 , \~
‘ I . : ~~, : I f ’ .: A~ncr , 3. ) l v ~’ , ~‘.t,3 , 11 1. — —

5. ) j~~~,i~~ki S., J~~ ; i ~~ i 1’ .. .‘~~~~i r c t A ., !~~r ::. i.~
7:a 1 .: C~ ,: . J ’ ~c t .  ~~:;2 , ‘to , u .

6. !~ r 1 i ñ s . t  .S., ( ;r ;’:~~~. k i  Vc’., •‘~~.‘ ‘:: ~ o A.. )~~i r , ; ,~ e t ’  ) C . . u ’ t: ~ tk 3.: A~~ii. l’ . ’i~~~~,
l9~~I , 203 , c t : ’  • .—  7. K r i, ; .s., ,‘~~~~~~i : ~ ‘~~ . ~~~~ ,fflu;.(• I , Ri tc l . t t i  A.,  Itit (:~ l,J :j

• U , ~~ i’t ct A.: I . ; , :I . Fpi d . l~ ( l , ~~ —• - 
~
‘ 

~~~~‘ ‘ ( t ’ o ~~: - r ~ ’ ‘j ’
~ I , _ • 5~_~ li ’’ T~ i: .

S1,e ’i. ”~ } .  1’ .: A ; ’ . 3. G’.’~~c1 ( ‘. y :w v . 1’,C1 9 , Y , f , ’ . — 9. l~t i ~ it . ii ., i . t , ? r c U  () . .‘tL~• %‘/ iUi i~, is z~. ~:. 0..- J. lIrg. , f 9~i~ , ~, ~ ‘-t . • --- JO . )~~ c ’ ~ t t1 ’C I’. ~~~~~ 
);
~ ;ia M. A . ’ 3. ) l yg. ,

~ ‘t’ , co~ ac~. 
.

I f .  V.’ : ni:~’ J~. I~. 0., Lic~u’ U 0. M. . lu rc h .- ‘.. :  ,. I J y ~ ., l~’.nt ~, ~ l , ~- i 7.

S u mm a r y

The n umb~~ of bacteria in the air of a gynecologic ward was lowest at night

~nu highest in the dayt ime during cleaning hours and after meals, Visits to the
patients were followed by an increase in the bacter ial counts , mainly of Sarc lna e —

and Bacilli.
The diurn al curves of numbers of baeter ia In The air of an obstetric ward

varied ~n differ en t counts , depen ding on the time and number of delever ies . Practical

exer ctc e* with students in the wards had an important influence on the bacteria l

counts



DISTRI BUTION LIST

DISTRIBUTION DIRE CI’ TO RECIPIEN T

ORGAN I ZATI ON ~~ CROFI Q1E O R G A N I Z A T I O N  M I C R O F I C H E
- 

A205 n~.wrc 1 E053 AF/ INAKA I• A210 t*4AAC 2 1(0 1 7 A F /  PJj XTR—W 1
- B3~~ DIA /RDS ’-3C 6 E 404 AE DC 1

C01e 3 USAMIIA It E4 08 AF WL 1
C509 BALLISTIC RES LABS 1 E 4 10 AD I C

- C510 AIR I.~ BXLITY R&D 1 E 4 13  ES D 2
LAB/fl O F I D

C513 PICATINNY A1~ ENAL 1 CCN 1
C535 AVIATION S~~ COMD 1 E T I D  3

NIA/PHS 1
C591 P’STC 5 N I C D  5
C619 MIA REt~ TONE 1
D008 NISC 1

• 1(300 USAI CE ( USAREUR ) 1
P005 ERDA
P055 CIA/ C~~/ADD/SD 1
NAVORt6TA ( 50W 3. ‘

• . - NASA/KSI 1

• AFIT/LD 1

H

I.
. FTD-ID(RS)T-2348-77


