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* The purpose of thlS exploratory study was to 1nvest1gate two ’

i outbreaks of S callfornla 1n the newborn nurserles of a large

l c1ty hosp1tal W1th a v1ew to determlnlng the mode of spread of e

the 1nfect1on, dellneatlng the extent of dlssemlnatlon of the 'thif.

rdlsease out51de of the hOSpltal explorlng factors pred15p031ng;.'f

"to the deve10pment of the dlsease and asse551ng the effects offi‘~;*

the 1nfect10n on subsequent growth patterns of 1nfants 1nvolved;ftf

‘ The study populatlon rev1ewed con51sted of 1nfants born at;,"
the hospltal durlng the outbreak peraods who st111 re51ded in. “

Edmonton (N—ltl8) The observatlonal nature of the study \pre—-'" -‘ "

- cluded the manlpulatlon of any experlmental varigbles Ll

. }», -

The organlsm appears to have been 1ntroduced 1nto the nurserVr»-f

env1ronment through an. 1nfant 1nfected by her mother at parturl----"

tlon Once 1ntroduced however a reservolr of 1nfect10n deve10ped
from whlch*dlssemlnatlon appears to have occurred for ten months |
Desplte many attempts to dlscover the source 1t could not be

To determlne the extent of the dlssemlnatlon of the dlsease't~’
to‘the communlty, a stool culture survey was conducted of all
1nfants (N—278) who had been 1n the neonatal 1nten51ve care unlt
of'the hospltal between the documented outbreaks Only one 3

‘“f addltlonal case probably assoc1ated W1th the 1nfect10n problem,,

Lok



\~'»“'

. ‘Was unCOVered After the second outbreak prospectlve stool h{t

culturlng study of all newborns on thelr flfth day of llfe re— f

7. '

vealed three addltlonal cases | |

’ | Several faqtors were noted to be assoelated Wlth the de—' : "ﬂ;:i
4velopment of Salmone11051s ‘length of hospltallzatlon formulat~3df{ﬁ’
feedlng, blrth welght phototherapy, dellvery by Caesarlan-'- .::.“.-n
)sectlon and head c1rcumference at blrth The best predlctor of: :

1nfect10n in thlS group o_ 1nfants was thelr length of

hospltallzatlon .hfgfgj}f{;'girdi{i;‘ ‘ -

| Sl S . R R L SR
In asse551ng growth patterns among 1nfants born at the hos-g PR

pltal durlng the epldemlc perlods neonatal Salmonellal 1nfect10n

was assoc1ated w1th a negatlve 1nf1uence on welght ga1n 11near

growth and head c1rcumference between b1rth and three months of




.,An:whlch 1s apprec1ated

',J:and W1lllng counsel throughout the study

e

B - Many people deserve.recognltlon for thelr contrlbutaonsfh
lwhlch enabled me@;o complete thls study Dr Shlrley Stlnson
fh:who\superv1sed thlS the51s 1s eSpec1a11y deservrng oﬁlnentlon for i
l;.iher support and a551stance throughout the endeavour I am very f}u
f,D‘grateful to Dr Gerry Hlll for hlS generous donatlon of talent -

. gftnne and energy durlng the analees of the data '«Dr June "'.‘

N2

‘.o,

Durlng the early stages of the study, DT James Howell Dr

“pffThe comments of Dr Adrlan Jones on aspects of growth were valu--f

fd?gable in’ later stages of the study SpeC1a1 thanks are due to Dr

L

Many nurses both hospltal and communlty based have a351sted?hﬂ*;ih

z(\).

c!f:problems Wthh 1 have explored in the paper | o
| I acknowledge w~;h‘51ncere thanks the contrlbutlon of MlsS{Eaté'lt n
‘1f:Claud1a Atklns 1n typlng the manuscrlpt | '_ ’ o
» Most 1mportantly, to Tom, who has glven me'so much support-d._"” '

"*_and encouragement throughout thls eXperlence I g1ve my thanks

"lfk1RUCh1 who served on my commlttee prov1ded expert nur51ng 1nput f*':::'
'Frank Whlte and Dr Peter Patterson prOV1ded valuable a551stance f_in_f
athMargaret Flnlayson for her 1n51ght 1nto the nature of the problem P ;a”;

f"f{me 1n the collectlon of the data presented here I am gratefulffﬂjf-"“;

i for thelr a551stance and apprec1at1ve of thelr concern over the S



’vrCHAPTER,i ;?'. S

©c. - TABLE OF CONTENTS -

.“_.

77 *]’__~;' Problem, Objectives, and Purpose ..... {.gfflg:'°

”f;leltatlons..;;;,;;.;q ;;3;,;1;;;,;g:§;4,;;_‘

ff{;Underlylng Research Questlons..};;;;}.;.;;.,>TA

MaJor Influences on-Growth During’ the

"7 Factors Influenc1ng Salmonellal

| 5f‘Nursery Associated Outbreaks‘of

"}fjg, v Preventlon and- Control of Salmone11051s

1
S 3
-\ Description of the Stud¥... ... ... ...ivevin. © 6
© Definitions, ..o il UL 6
9
9

T ASSUMPLIONS . 4oy v s i e S O TSR B

Salmonellosis..cuivivessiivrs oy e e B2
Factors Affecting Ep1dem1c1ty.,.:g4,f;L..;j‘*34v]-1 s
Treatment..};i..s.i,,.‘ ........ eeereeneei 380 T
‘Carrier ‘State.. g;ukuﬁgﬁg.”}“;ngpfjﬁ&‘figjr,

L INTRODUCTION,..;,,iﬁgll;;;ﬁﬁ;;L;g;;qj.;;;g;g;;gﬂ}’ L

| Need for the StUdy' . .. '. ' .."r' * '-.' o ',",.' 'j:- -“-- . _" B B

.V;;;jﬂDescrlptlve Data and Hypotheses............. 100 .~
' 1?Eth1cal Con51derat10ns.,;ig;,...;:,i@;«,gi.;j,fllg:'
Sequence of Ana1y51s1.f3;;;4;,;;};5.,3;;,5L;ﬂ,v11.'

s
Iiif- REVIEW OF SELECTED LITERATURE,{};Q§;;f}§g,;;};;;}fj713 ;fffff 
| Infectlon and’ the Neonate.;gi;:;i::.lll;:;?g:_ji3ifﬁffﬁrffL

Flrst Year of Llfe..‘5g;..t.,ﬂ.ﬁ,,..3;:;}}f?;17;; gi':;E
" Reservoirs of Salmonellae.g;;:J.i;;;;,é{};i{728f;1€£';Hj

Infections. 'iivieiviivensvias. ':;9;;:;.;fﬁ_29;213".?“

)/)n Nurserles. %'.v'. it}h e -_c_l ou c . l__.o‘n t.,g. ------ ; L ‘n‘ 39‘ ’



Infecylon Control Implications' for = -~ /7 .
o Nursing.....e.en... -?........,.,...@i;..1..‘- 43 .
Research Approach...:.... S AR () I

‘Search for Causallty..J;;...;..;...;;...;. 53
Summary of the L1terature Rev1ew..,;,t;.,;..“ 570

1’fr7_.2jﬂ'“”rResearch De51gn ..... '.i..)..;.,;;.::gi...;a;:r' 59
" Independent Varlables...,{;.;..;.,,...{s.,n o0

‘Reliability....... [ N AP 1 &

o [ Study 0f Growthi....'i.eovineeieiiean, s 68
. Outbreak Analysis Procedures.......i.....1 70

Bependent Varlables.;,.f_.:”.,;,,.....;;.,.,-,'L.f ‘ 61]9:‘~p'

' Valldlty.;l:...;;,{;..;;.}.f;v,L.\.,.L.;Q}>.~64'n |
Data Collection Procedures.g\,:L;,;...;,rlu.-"65?';?f"
... Outbreak Imvestigatioms..........., .o eewn 657
" COMMUNILY. SUIVEY . viv s esvyesiwieennssgeees 66 7
"If;_'Analy51s of the Data..vvvvvsevividinivinnis 69,

- Community: Survey..;?w;........:e;.ﬂ,;:;,.:4a?71.jf:lfh
ﬂ";Analy51s of Growth Patterns...,;;.;,4:;.L.;;Eﬁ Lo

B PRESENTATION AND ANALYSIS OF DATA. .oooiivvaeens 73

Outbreak Investlgatlons..ﬁ;;f;ep{;:;Q.T;;f;QTiifj'f; %
‘f‘ Descrlptlon of the First Outbreak ....... e 13

o ContTOl MEasUTe. i it e e s T TP
. f;Descrlptlon of the Second Outbreak T/ T
- Control Measure.:....vi.sviveeess ,,f.;;.,v.:78v;j;:3r'

.. “Results of Outbreak Analyses..g;;;ﬁ?};f;;;, 79
o Community SUIVEY. . .ovvivvevvuinisneniaaiinss 860 0 4

l;ﬁLagﬂlofCamumrSume“;u;u,;@;“,;QTfQO*f[.r
++-Study of Predisposing Factors....i......;... 90~
DISCUSSION. s vuvrvssassinsnasny Cebeadeees e 21070 0

Study of :Growth Patterns 1n Infected

~ Infants..... e e i e S ey e e e 7;rh,109e‘~::“f,
Growth- from B1rth to Three Months of. Age;;‘vlog“},gc:-

Welght Gain to Three Months of Age...;.{’fllq

“Linear Growth at Three Months. of Age 2
" Growth in Head S1ze at Three Months ‘T SR

| Factors Influenc1ng Growth Between Three

- and: SIX MONERS . s eesvsresnvaissenissonees 1
‘Weight Gain from Three to Slx Months 117

"fi Llnear Growth from Three to Slx Months 117

’:7f-;;;T/{j,{i;:ht“;



Growth 1n Head Clrcumference from |

Three to Six Months..r.;; ....... ;.};.;"120‘5

FaCtors Influenc1ng Growth Between

&mmmmmMammm@mgﬁz

3 5'__We1ght Gain Between SlX and Twelve

Months \ ;1'22;

Llnear Growth from Birth to Twelve

Months..,;.;....;....,......r.;.:.;.;;, 1261_' -
Dlscu551on...;.;§;;;.,.t....;,;...,f..;;;; -128

General Dlscu551on.;;x.;;fti.,;;.;,.;,:;.;.5 132

V. SUMMARY IMPLICATIONS A RECOMMENDATIONS.;;..:;e‘135vh'h

”_APPENDIX A,;;/r;;:;.::3;;.;1;;:;;.;;;;.;g};r._ ........ eepee 153

Impllcatlons for Nur51ng Care,q.;;.l.,{.;;;.,-1407'
Recommendatlons for Further Research.;;.r.;;_e142_ RIS

- APPENDIX B.....;;;;ﬁ;g;;..:5;15;;1;;;;f;}}55i..@.;,g,,,;,;;11156 :

“‘e?;‘APPENDIX Cot o e L R T DR L e




[N

“rﬁinf; &
i:d;iﬁipf;
'd;diﬁw.7?
‘,fi14f¥;i~

| "7'_Study Populatlon for Phase II...,.I.Q..;J}..;....}_‘62.

© LIST OF TABLES

nComparlson of Attack Rates by Vurseryt..s,jﬁfﬁg.. 82

"bAttack Rates Among Infants Rece1V1ng

- Illness..;;..,l..,,...,i,,,.,,t.,.,p,u,,,f,;;;L,.-.:39" y

':Phototherapy ....... e ,f,,ﬁilgl;r;f 87 o

Food Spec1f1c Attack Rates for Infants Born

: Durlng the First. Outbreak ....... r.,J,...,....:.;t 584', ;i B

‘Food Spec1f1c Attack Rates for InfantsiBorn R o
erurlng the Second Outbreak...;.,z ...... _.:....:;. 84

:f81gns and Symptoms Expressed as Percent U T
”Among Cases and NICU Patlents...f;;.,f: ..... eeves 85

' fFrequency of Responses to: Questlonnalre on ‘“5 N

Stodl Characteristics by Indication of

" Duration of Carrier State with ‘Salmonella f"p'h_ S
",Callfornla.,,.,;.,.1.,.,f;,,,,..,,..,,,.l,,jg;;.:d.5911a_

. Effects.. of Antlblotlc Usage in the Neonatal

| DZ‘Per1od on, Duratlon of Excretlon of Salmonella" f“'fQZ:' .';' -

,_;:ijnfluence ‘of- Phototherapy on the Development | L
‘*;_gof Salmone11051s.v;;,5t.2f,,,a.,,a?,,ﬁ,.,3...;;gf§';921e,

,-:Influence of Length of Hospltallzatlon on the ﬁf ?"‘.;, RS
"13} Development of Salmone11051s,,.;;v.p,,,r.ﬂ,.,.;,.*;u93a‘;jt_;}“

o fInfluence of Low B1rth Welght on the Development SR
"t;of Salmon6110515-.:;i;-f,.,,,,,f..,,,,...,,i,.,,.g_igsm;Jﬁg"~

,”ﬁfInfldence of Anoxia at. Birth in the" Development ,p,:g;;=5iy
S of Salmone11051s.;,g;,;,.,r..,,,,j..:.,,,.,,.Jl.,ej‘941”;ﬁn;pyﬁ

, ;,Influence of Breast- Feedlng on the Development
}f:~of Salmone11051s...;;,,,,,,,.,J : v

‘ .iInfluence of Formula Feedlng on the Development S R
: p;;of Salmone11051s..g;,,,pt.‘,,!.,,r,a,f.,,;..,,..,;a;95",ﬂ;5_>,;

S ;,tzﬁ_rp.f/ R




T

2716;‘

oA

ll18

leO :

SR

.' | 24 l
26 : A e e

PR ‘fnuDevelopment of Salmone11051s.ﬁ,§.a}g,fg}f,gﬁ;:3}¢;i19§iip;£{u;
-

_,;32§ep:;

- Influeﬂte of Antlblotlc Therapy on the,_ R LT T e
- 1Development of Salmone11051s.;,,:,;...52;.;.{;,.{ 295

| Influence of- Gestatlonal “Age on- the S '?'f-_ BRI
‘Development of Salmone11051s...,.;;.,},,.;;,.7.3; -9

SR ':'--Development of Salmone11051si,r:,,..,,.;{‘.;J.A;Lf 98

fInfluence of . Head Clrcumference at Birth on‘~“? Sl
»1»the Development of Salmone11051s..:,,f,.f..;;.@;,jn 9% -

f?Effects of Maternal Age oI thev e T T
‘_Development of Salmone11051s.;5;ﬁ.;,;,;;..L,;;,;;HJIOZ”:f,'7:

h’flCla551f1cat10n Results U51ng Canonlcal
= -, Discriminant Function for 'Length of s AR
--;3;?,Hbsp1tallzat10n”.;;L,31.,.,ﬂ,t..i.,,.;.;;g.,ui;;;_*lgﬁ,zw S

. - Influénce of Birth Weight on ‘the TR PR
'-'{ﬂ_DgyelmeenI.of—Salmone11051s ...... B R -1

Influence of Length at Blrth on the

Influence of Nurse%y Placement on the =

_Influence of Mode of Dellvery‘on the SR

'fEffects of hhternal Parlty on the ' p’il ISR
vllDevelopment of Salmonel osis. ....,,;,{;5;;;,;;;_ 102+

fEffects of Soc1oeconom1c Status on’ the

;;:f]EZf‘;ff?fﬁOne -way Analy51s ‘of Variance Using: Salmonellal Ll
'-:.w,wV:;f;fInfectlon as ‘the- Dlscrlmlnatlng Varlable.. .,.5,g;jl04‘iﬂ'ra-‘

" Factors- Influenc1ng Weight . Gain Between B;rthif S
',g«~;and Three anths of Age..:ﬂ;r-ys ------- deeedeaens 110

Varlables Utlllzeg 1n Step w1se Dlscrlmlnant E AT

E Development of Salmone11051§.,,;..,,..{,.g,nnf;nkiuTQQj R

‘“;EffECts of Maternalllarlt&l Status on the - 'l,f,wff,%;ffﬁij‘ i
;77_Development of SalmonelIOSIS..'.F;?5?!ft‘;;sz};f:'lo3f;;§-ﬁ.



- 35

TABLE
31

Ca
33

T

36
37
38

39

_ ,Factors Influencmg Lmear Growth Between _
'Blrth and Three Months .....

'Fac\:ors Influencmg Increased- Head Clrc:umference
' Between Blrth and Three Months ..... D '

Factors Influencmg Welght Galn Between

Blrth and SJ.x Months ......... '

‘Factors Affectmg Llnear Growth Between R
-Three and Six Months ‘

Factors Influencmg Growth in Head Clrcwnference

| ‘Between Three and Six Months..‘ﬂ..,__ ..... ,,.

Factors Influen'cmg Weight Gain Between

Six and Twelve ! Vk)nths....\,_\... ..... f

Factors Influencmg Lmear Gmwth Between g

Six and Twelve Months..........o.veueivwinniiin..

Factors Affectmg Welght Gam Between

-vBlrth and Twelve Months. . “s

Factors Affectmg Lmear Growth From

Birth to 'I\velve Months. versaben SRR TN PRI B

e

-

xiifl



. . LIST OF FIGURES | |
FIGURE A S S  Page

1 V"Epldemlc Curve for Infants in FlTSt Outbreak :
‘JWhose Illness was Detected in Hospltal..;.f.,.., 80

C 2 v'Epldemlc Curve for Infants in the Second o
: 'Outbreak.;;..t, ............ IREETTREY eiteaenienen 81

L 3 Temporal DlStrlbuthH of Cases by MOnth of :
B ‘-..Blrth....'w ....... ,oc-o,coc‘ ......... AR I B S e s e . 87

."f'.4 ' nﬁ"Relatlonshlps Among Varlables Affectlng Growth o
o at Three,Mbnths... P et 135

Xiv



; - \ " CHAPTER I -~
\\ " : ; = t
\ s co . S

\' INTRODUCTION

Probiem,.bbjectives, and Purpose

Infectlons acqurred in hospltals have the potentlal of in- .'
crea51ng ﬁatlent dlscomfort prolonglng hospltallzatlon, extendlng
'\'morbldlty, and 1ncrea51ng “the rrsk of mortallty (Streeter Dunn
}:and Lepper 1967) Newborn 1nfants are among these who are most
. susceptlble to 1nfect10n (Dlxon 1977) Thrs observatlon is #
_supported by the flnd;ﬂg that overall 1nfect10n rates in neonatal
ilnten51ve care unlts may be as high as 15 3% (Hemmlncwav Overall
‘and Brltt 1976); The general problem explored in thlS study was

' that ot the 1mmed1ate and 1ong term effects of two nosocomlal

outbreaks of Salmonella callfornla on: the health of the 1nfants

1nvolved FOllOWlng the 1nvest1gatlon of the second outbreak a .

-~

E search for addltlonal cases in the communlty was conducted A
follow -up study of all 1nfected 1nfants was carrled out to assess: .
'1lthe effects of a neonatal Salmonellal lnfectlon on growth pat— :
';terns durlng the Elrst year of life. d _“f,*» o

| Wh11e nosocomial (h05p1tal acqulred) 1nfectlons are of

concern flrst and foremost to the patlent and hlS fanlly, there



' are other 1mportant 1mp11cat10ns An outbreak of an 1nfectlous
:dlsease in a hospltal setting can dlsrupt the 1nst1tut10n s
‘lablllty to prov1de a hlgh standard of care to ‘the communlty due_
to the closure of wards and the- restrlctlon of adm1551ons In -
' addltlon there may be transm1551on of the ptganism to other

| patlents to hospltal staff and beyond the conflnes of the’

- ‘hOSpltal to the communlty at large The overall obJectlve 1n d

s_thls study was to 1nvest1gate the outbreaks of Salmone11051s w1th a
B v1ew\to controlllng the dlssemlnatlon of dlsease and preventlna .
nthe occurrence of further related outbreaks | | o
- The spec1f1c research obJectlves centred upon
(1) characterlzlng the outbreak by the e 1demlolog1cal
o d‘varlables of person place and tlmej
-'(ii)ibldentlfylng rlsk factors assoc1ated w1th the develop-.
| bment of the dlsease -v
(iii) ;1dent1fy1ng the mode(s) of transm1551on of the in-
. b 'fectlng agent | v b_ v ‘ | -_ |
’nitluj”'descrlblng the symptomatology of those affected
.:(v) ‘1dent1fy1ng the extent of dlssemlnatlon of the dlsease
| l_'from the hos’ltal to the communlty between the out-»~ .
,breaks and e ' " »
- ’V(ri}fdexamlnlng the‘effects of the resultlng morbldlty in’ pa-~
: t1ents in terms of alteratlons in growth patterns |

/._
durlng the f1rst year tollow1ng 1nfect10n



The study of factors affectlng the‘transm1551on of‘noso-
com1a1 1nfect10ns has con51derab1e 1mportance for all health care
;workers The control and preventlon of 1nfectlon is a complex r
'problem ‘that requlres the coordlnatlon and cooperatlon of all
: personnel (ChaV1gny, 1977) -As the only members of the health

,vcare team in twenty four hour contact w1th the patlent an out-‘

break of an 111ness Wthh is- propogated by Cross- 1nfect10n can . ‘”

: 'cause con51derable consternatlon to nurses (Cragg, 19’9)

Whether worklng at the bed51de, in admlnlstratlon as a specral-u‘
'hISt 1n\}hfectlon control or 1n publlc health nurses should be._

,aware of measures utlllzed 1n 1dent1fy1ng, controlllng, and pre- '

ventlng cross 1nfectlon (Anderson and Hlmmelsbach 1967) ’ The
' purpose of thlS study 1s to develop a global Vlewézf the 1mmed-

"1ate and long term consequences of a nosocomlal ectlon 1n a

'ineonatal unlt w1th empha51s on the 1mpllcatrons for nursrng care;ft

. ‘\

__Need for the Study

The cost of nosocomlal outbreaks 1s formldable whether -

| ';lmeasured in terms of flnanC1al expendltures or patlent dlscom- o

fort morbldlty, and.mortallty In a study at the Ottawa General-='

Hospltal Westwood Legace and Mltchell (1974) estlmated that

17 9 of a11 patlents admltted developed nosocomlal 1nfeCt10nS

hhdurlng thelr hospltallzatlon ThlS represents an 1nfectlon for E

i

|
|



"honedout of every thlrteen patlents hosp1ta117ed The estlmated
cost in terms of prolonged hospltallzatlon represented over
}$800 000 per annum for the 600 -bed hospltal (p. 772) Comparable _j
i flgures for Amerlcan hospltals llsted in the study showed in-
'dfectlon rates ranging- from 3. 5% Ln communlty based-hospltals to h
.':15 5% in a large un1vers1ty afflllated teachlng hospltal
| Other Amerlcan studles show overall nosocomial lnfectlon
rates ranglng from 3.5 to 209 (Felngold 1970 Hew1tt and Sand-»

;Sford 1974 Rlley, 1969 1977, Wengel Osterman and Huntlng,

. 0 %

:t'j*1976) The natlonal cost for prolonged hospltallzatlon 1n/the -

'.'Unlted States is estlmated at $1 5 bllllon annually based on o
':,1nfectlon rates of 5% and an estlmated 1ncrease 1n expenses of -

o8, ooo for each’ of the 1 5 mllllon patlents affllcted (Rlley,"

. ._j1977 . 1265)

AN Informatlon on. 1nfect10n rates 1n newborn nurserles 1s

~scarce In a study done by the Centre for Dlsease Control in

| 'lAtlanta (1974) the neonatal rate of 1nfect10n was 1. 59 Thlseﬁ‘ A

":1ower rate may partly reflec the practlce of early dlscharge

__reported in most hOSpltalS"_tatlsthS (p 5). Inten51ve careé

3ft*un1ts for neonates appear to have hlgher 1nfect10n rates , In an’,.;5 HEE

.';exten51ve survelllance prog am 1n one. such unlt Hemmlngway, -
- Overall and Brltt found '

.;one}month perlod 11975). ‘ipfp,rgy_‘::; S

1nfect10n rate of 15 3% over a forty-i_?pf?:’



o

While the percentage of enteric infections in neonatal units -

-~

i \%E not reported .there'are many articles‘in'the'literature'docuf» o

menting nursery outbreaks of gastr01ntest1nal 1llness (e. g.y

1Chryst1e Totterdell and Banatuala 1978 éberrant chkens
»

‘fWenzel and Kaplklan 1976 ROWe Glles and Brown 1967)

Salmonella speC1es are the’ 1nfect1ng agents 1n a. 1arge Pro-:”i

'fportlon of the reported hpspltal epldemlcs for thlS age group
AVWhlle the number of 1nfants 1nvolved per epldemlc is usually

'small the reported case fatallty rate can be as hlgh as 7. 79 :}

. ;’

v (Ip, Sln Chan, Tse and Teoh- Chan, l972) As 1nfants excrete S

,'Salmonella spec1es longer than adults G{ornlck 1977) nursery

'foutbreaks caused by these agents represent not Just 1ncrease of
“’Khospltal costs but a potentlal cost to the communlty through

"_f1ncreased secondary spread

Whlle the potentlal for communlty spread’1s recognlzed thlS o

i,
N

”'"’author found only one artlcle Wthh acknowledged dlssemlnatlon to _.(V

7';'the communlty at large had aCtU&llY occurred (Teoh Chan Chan:,fj;:-b o

*:'Tse Sln Ip,_and Lan 1976) The communlty was 1mp11cated as
ljthe reserV01r of the agent in a few artlcles (e g s Berant ‘

anWagner Cohen and Kaufsteln 1977 Mendls de la Motte

s :Gunatlllaka and Nagaratnam), other 1nvest1gators blamed the

tihproblem on hospltal to hospltal spread (e g 3 lesch Sap1ro—

and Wells, 1976). N

_:;')((. ;i»;v‘he.d

P

"il.leSCh Berger Wlnter Mayer and Merzbach 1965 Rlce Craven,_;'f':"'



'Qi\ | There is a great potent1a1 for the spread of Salmonella |
‘lw1th1n a hosp1ta1 (Thls aspect w111 be covered exten51vely in- .
'Chapter IT. ) No matter‘in whlch dlrectlon the spread has occurred_
“fe- Communlty to hOSpltal hOSpltal to hospltal w1th1n hosp1ta1 or
‘;‘hospltal to’ communlty - all health care personnel.must be alert
| ‘;to the potentlal of cross 1nfect10n and act qulckly to ensure

that thlS transm1551on of Salmonella does not occur

: Description”ofithe;Study'

. . . . . ‘\;:

‘_' The outbreak 1nvest1gat10ns and the communlty survey under-

taken to search for addltlonal\cases in thlS Study are examplesz;f‘"""

of observatloﬁalpfleld studles (Fox, 1970 p 269) In asse531ng

| QL | the effects of neonatal Salmone11051s on subsequent growth pat- f' ,

: terns durlng the flrst year of 11fe, a prospectlve analytlc |
‘, approach was used (p 294) All phases of the study should be

c0n51dered to be exploratory rather than deflnltlve p:,:,,v.” _
- Definitions

For the purapse of thls study, the follow1ng deflnltlons -
apply | G ‘ | } S

"f‘Nasbcomlal Infectlon S "(A)ny 1nfect1@n acqu1red dur1ng hos-‘;

pitalization that was neither present nor incubating- at the }vi*ﬂ )

| v time of the. patlent s adm1551on to the hospltal” (Dlxon,
_¢1977 p 95) . ' : ‘ _ .



Hi;hﬁRisk Newborn'Infants" These include all infants who -

are assessed during the perinatal period by medical staff gs -

: needlng close observatlon and/or additional nursing care.
Included in this category are infants of less than 36 ‘weeks

" gestation, babies with low birth ‘weight, babies delivered by ',
" Cagésarian-section, babies in respiratory distress, babies = -

* with low Apgar ratings, and’ bables w1th congenltal
'abnormalltles ' S
, I S , . s
'jNeonatal Inten51ve Care Un1t ThlS spec1allzed newborn :

© ‘pursery unit-is the centre of care for high-risk newborn -
~infants, and for infants requiring phototherapy or postsur--
~gical .care (for surgery other than rout1ne c1rcumc151on)

-fNurse In thlS study, nurse refers to any reglstered nurse,
s tudent nurse, or certified nursing aide. caring. for 1nfants
,”‘w1th1n the . newborn nursery or the neonatal 1nten51ve care. .

_‘unlt . o . . -

-,,Newborn Nurseryr ThlS refers to' a nur51ng Unit comprlsed of
< three rooms housing normal newborn 1nfants and one. room forl
f}hlgh rlsk newborns ' . SR

_i:vRoomlng In: In thlS study, roomlng in refers to the hos— RV
- . pital's practlce of allowing normal infants to stay in*
. their mothers' rooms from-0800 to: 2200 daily. - Infants are-

‘”returned to. the nursery for. the remalnder of the nlght.A-.,,f: S

‘-“y_QjA further llSt of terms commonly utlllzed 1n epldemlology 1sff*
";{fncontalned 1n the Glossary 1n Appendlx A H : A

-8

The author was dependent on 1nfants' hosp1ta1 records for |

"ij,much of the data collected Two maJor factors related to thlS

'”1v‘genera1 lnnltatlon 1nfluenced the results of the study (1) The 'f‘**”’Z’

':11‘>same types of 1nformat10n were not necessarlly documented on a11 ffff‘-



s o ‘1 ,‘!..‘_ |
of the: 1nfants and (7) observatlons of the 1nfants were not

carrled out by the same 1nd1v1duals‘ { '1v ' 1;s‘f

The statlstlcal reliablllty of the questlonnalre dlstrlbuted

\\\\to parents 1n ‘the communlty survey was not establlshed Further

'the tlme lapse between the dlscharge of the 1nfants from the

' neonatal 1nten51ve care un1t and the dec151on to undertake a o

"communlty survey varled from one to.flve‘months Up to another '

| month was lost 1n collectlng the data - a stool sample and a

‘llquestlonnalre Whlle 1nfants tend to contlnue to excrete Salmon-f

"hvella spec1es for several months (Hornlck 1977), some lnfants may
| Fp0551bly have recovered prlor to the Collectlon of the stool A”F

The protocol for screenlng stool for Salmonella Spp 1n both

vihthe hospltal outbreaks and communlty survey 1nvolved the col—-

’-‘flectlon of only one spec1men Rectal swabs were used when stool

5hfwas not avallable p0551bly further reduc1ng the yleld of pos- 'jtfp; e

i;f11t1ve cultures (Edgar and Lacey, 1963)

Due to mObllltY‘Wlthln the c1ty populatlon several 1nfants

f;rwere 1ost to follow up 1n the communlty survey ThlS was an even 7?7¥f‘7

LY : . b

15greater problem in. attemptlng to collect 1nformat10n for the one

e -

li"year follow~up study de51gned to 1ook for any 1ong term effects

1ff‘caused by the neonatal 1nfect10n . *;fff:ffj;ff’.,j*_"_ffﬁhgfﬁl;tTfff;,{?;

W1th the exceptlon of the one year follow -up study, the

:'hinature of the data collected was pr1mar11y nomlnal ThlS 1s

_1) .
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characterlstlc of analy51s of outbreak 51tuatlons ~According to-

_ Fox Hall and Elveback E .h." , S ’g T
Gbservatlonal studles in-a fleld settlng comprlse the
bulk of epidemiology research Observatlon is focused on N
events -chiefly possible ! exposures and “disease occurrence,

“which have occurred or are occurring in the . ‘study populatlon

-(G)rouping of population members : for analy51s is-on the -

»_ba51s of characteristics (age, race, Sex, occupation;

. smoking, diet, family size; and so on) which were not and

Sy ‘could not have been a551gned by the 1nvest1gator (1970

-&

P AR f'l ) _

As the only cases of Salmonella callfornla cultured in

'f-;fAlberta durlng the tlme frame of thlS study were 1n assoc1at10n
“i_:iW1th the n3911&11;;;11 1nten51ve care unlt under 1nvest1gat10n the |
:bassumptlon was made that any subsequent cases found among the vh'v ”
‘h"7fh1gh-rlsk 1nfants 1n the communlty who had been 1n that unlt
'vﬂj;would represent nosocomlal rather than communltY vaUITed |

tllnfectlons i | 3 ‘_hcl,,= d ,: ,::.;-=.
C 0 nterlying Research questions o

The analy51s of data collected durlng an outbreak 1nvest1~if; .

gfd gatlon pennlts the development of hypotheses as to the source and

“°:mode of. transm1551on of the 1nfect1ng agent Three maJor questlonsf;;z;'jjf

n'ffgu1ded the collectlon of the data ._rs‘V"
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1. What:persOns were affected'

20 Where were these persons located within the hospital; -

u -.

Durlng what perlod of time were they affected and
, 4._ What factors were assoc1ated with the development of
the dlsease7 | o

N

Subquuent to the collectlon of the descrlptlve data relatedf
break 51tuat10ns further questlons gulded the study

) on the 0

‘Sri';Was there transm1551on of S callfOrnla to 1nfants 1n

)3‘ ‘:the nursery between the two' documented outbreaks and ‘

.'fo.r‘thd thlS nosocom1a1 1nfectlon durlng the neonatal |
niytperlod cause any long ter% morbldlty as measured 1n /. v

tenns of a phy51ca1 develOpmental 1ag? o ”rt»f»'

" Descriptive Data and Hypothéses

UEEN

The data collected durlng the outbreaks and the communlty

ER survey are presented 1n descrlptlve form 1 e frequency tables

epldemlc curves and attack rate tables On the ba51s of the

"= data avallable the follOW1ng 1nd1ces were used blrthdate sex,vﬁ.' -

mode of dellvery, gestatlonal age b1rth welght symptoms dlet

nursery locatlon ant1b10t1c therapy, and phototherapySD

asse551ng the growth patterns of the lnfected 1nfants the study fﬂz‘”'

was de51gned to test the fOllOWlng null hypotheses
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H.: jWelght gain durlng the flrst year of llfe 1s not af-
fected by neonatal 1nfect10n with S, callfornla '

-H : Linear growth durlng the flrst year of llfe is not af-~ .
. fected by neonatal 1nfect10n w1th S. callfornla ' '

H.:  Growth in head c1rcumference durlng the first six
‘months of -life is not affected by neonatal 1nfect10n
~.with S callfornla i . R '@a .

Ethical Cthiderations5}

~
1

'1Perm1551on to use data collected durlng the 1nvest1gat10n of
_ the outbreaks was granted by the Research EtthS COmmlttee of the

“;'hosp1tal 1nvolved In addltlon perm1551on to use the patlent s .

’ hospltal records was glven w1th the understandlng that the 1n-

d1v1dual s per&CY would not be v1olated f‘f (" .
= .

The Local Board of Health granted perm1551on to use the

SR growth data collected on 1nfants at the Well Baby CllnlCS held

: vthroughout the c1ty Data collected on behalf of the Clty

‘ Health Department durlng the outbreaks were used w1th the permls-'

;,.‘f151on of the Medlcal Offlcer of Health Anonnnlty was assured

0 Sequence of Analysis

The 1nvest1gator has organlzed thlS report under four maln

}71.;sect10ns Chapter I¥'con51sts of a reV1ew of selected pertlnent g,:f; i

'i!llterature Chapter III contalns an explanatlon of the research



i . . e ‘~'» '.I- ’ T . - : N R

de51on and the methodologles utlllzed The data are analfzed and

dlSCUSSed in Chapter v, Chapter V contalns a summary of the T;
study and 1mp11cat10ns for nur51ng A glossary of epldemlologlc o
tenns coples of the research 1nstrument and selected tables :

‘.

have been appended to the study

.‘ (‘.




N . (CHAPTER II

REVIEW OF SELECTED LITERATURE

ThlS 11terature review is 1ntended to hlghllght the more im- -

N

%ﬁQ&a portant factors 1nfluenc1ng nosocomlal 1ﬁfect10ns as they relate
# to thlS study ~The follow1ng subJect areas have been included:

igl) 1nfect10n and the neonate, (2) ma;or 1nf1uences on growth
;?;patterns durlng ‘the flrst year of llfe (3) Salmonella 1nfec--
‘tlons (4) preventlon and control of Salmone11051s 1n nurserles,
h;‘and (5) 1mp11catlons of 1nfect10n control for nurses, The f;nal
"sectlon 1s almed at literature pertlnent to- the epldemlologlcal
a_[ research approach utlllzed in. the study Steps utllléed 1n |

’ outbreak 1nvest1gat10n are enumerated hypothe51s formulatlon is .

con51dered and cohort analy51s 1s rev1ewed

Infection and the Neondte -

At birth'dinfants emerge‘from a sterile environnent into the
mlcroblaLaworld (Goldman Leclalr and Macone 1973). The
gastr01ntest1na1 tract 1s qulckly colonlzed V1Quf$§%act w1th the
mother's Skln, fecal and vaglnal mlcroflora and from a1r and
food. Breast- fed infants develop a stable mlcroflora in their

: 1ntest1nes and- feces that contain few if any, putrefactlve
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‘bacteria. .Why breast milklis capahledof suppressing‘putrefactlon
".lS unknown Bottle fed bables show the same fecal mlcroecology
- as adults »The gram-negat1ve anerobes,vabsent in breast—fed
.1nfants are present in abnndant numbers (Haenel 1970)
Goldman et al. noteg‘tgit‘colonlzatlon of the nose, nasoei

: pharynx throat unblllCUS and rectum of 1nfants w1th micro-

" '_ flora shows a dlfferenn pattern in cr1t1cally 111 infants.

.Colonlzatlon is delayed beyond the usual three days noted in
healthy breast fed neonates and when 1t does occur gram- o

‘negative bac1111 predomlnate Thev thlnk thlS mav~part1ally be

- due to antlblotlc therapy, separatlon from the mother, and.

altered feedlng patterns Colonlzatlon w1th nonnal non-
pathogenlc bacterla seems to 1nh1b1t colonlzatlon w1th more
.”v1rulent pathOgenlc stralns (1978) The»flrst organlsms to reach‘

| “an infant tend to grow prollflcally and stay w1th hlm for a long

" ;’htlme (Thompson 1965) _;t d

7 The neonate 1s vulnerable to most common bacterlal viral,
J{jfungal and protozoal 1nfect10ns There are'two-aspects of neo—f
B natal 1nfectlons however Wthh set them apart from those ac-
~qu1red~by-01der age groups ‘ Flrstly, the neonate shows greater
= susceptlblllty to 1nfect10us agents Wthh are- often non- e
,;pathogenlc to older chlldren and adults out51de of the ger1atr1c.
age group CWcKay, 1969) Secondly, the neonate s response to 1n-:}?
- fection may dlffer dramatlcally from that 1n older age groups B

r



Fever 1s often absent during infection .The body temperature may
,actually fall in the presence of an overwhelmlng sepsis in the
Inewborn Coughlng, which accompanles reSplratorv 1nSult in other
age groups 1s also absent (Korones 1976) Fallure to feed
- well lethargy, 1rr1tab111ty, eplsodes of cyanosds and vomltlng :
may. be the only 1nd1cat10ns of serlous 111ness (Wchay, 1969)
The defense mechanlsms ‘of neonates are not well understood
although both cellular and humoral responseé are known to be -
,1mpa1red (AltemelfQ%nd Smlth 1966) The neonate is generally

] L
unable to make antlbodles in. response to the presence of an L

antlgen-(Grams 1978) In addltlon the 1nflammatory response is” .o

\

affected bv decreased c1rculat1ng leukocytes wthh are- 1nh1b1ted
in the1r phagocytlc functlons and 'in thelr ablllty to” concentrate
at the site of 1nflammat10n (Bellantl and Hurtago 1976) This
'.allows infectious agents to 1nvade and spread more ea51ly in the
'vnewborn The 1nfant S actlve 1mmune response takes nine to
?1 twelve months to mature ' Fortunately, some pa551ve 1mmun1ty 1s o
acqulred prlor to blrth from the mother (Grams 1978)

The 1nfant acqulres 1mmunoglobu11n G transplacentally from
ahls mother Thls prOV1des 1mmun1ty to certaln 1nfect10ns
’ >Ne1ther IgA nor IgM are transferred though As these contaln
“,spec1f1c bacter1c1dal antlbodles to gram- negatlve organlsms the

2

| _1nfant is at rlsk of developlng gram negatrve sep51s (Klaus and

'

hFanaroff,»1973) The def1c1ency 1n secretory IcA may be part1c~‘f_
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' ularly 1mportant 1n the development of 1nfect1ous dlarrhea in
very young children (Rice, Craven, and Wells, 1976)

ALl classes of 1mmunoglobullns 1nclud1ng IgA, are present -
in breast mllk w1th the hlghest concentratlons belng in colo— -
strum (Goldman and Smlth 1972 Winberg and’ Wessner 1971) In 4f
| addltlon some antibodies are present in breast milk that show a
llmlted but spec1f1c reaction to Escherlchla coli, Hemophllus
, “B. pertu551s streptOCOCC1, staphVIOCOCC1 pollo v1rus and
1nfluenta v1ruses Consequently, ”(b)reast fed bables not only
have a decreased 1nc1dence of enterlc 1nfect10ns they are also
less prone. than bottle fed bables to reSplratory 1nfectlons
otltls medla and allerglc condltlons” (Grams 1978 p 342)

Premature 1nfants are at a hlgher rlsk of developlng in- -
fectlon than are full ~term 1nfants (Bellantl and Hurtago 1976
Korones 1976, McKay, 1969) There 1s an 1ncrease in the rate of’,
IgG transferred durlng the last trlmester Thus the premature
1nfant has less protectlve c1rculat1ng antlbody at b1rth than _;~ﬂ
does the full term 1nfant -

Other factors also contrlbute to the premature 1nfant s
susceptlblllty The 1ncreased need for llfe support systems in

thls group prov1des added opportunlty for 1nva51on by 1nfect1ous

: :p agents Indwelllng venous arterlal and umb111ca1 catheters

prOV1de routes for organlsms to 1nvade The equlpment‘used to. '

; protect theqlnfant such as the 1ncubator may be contamlnated

L
-
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- As well the 1nfant who rkqulres care in an 1nten51vexcare unit -
w1ll be’ handled frequently by nurses, phy51c1ans K ray technl-
¥c1ans, and:laboratory technlclans carrying out procedures.de- 3

. signed to aidthim. 'Anyone'handling an infant mayvunwlttingly |

:'transmit_an'infectlous;agent‘tolhhni ”Theseforganisms may be

“SWallowed, inhaled,qor;gain'entrance via.abraded skin or dennded=j"
mucous memhranes »Males are.more often_infected than females'"

' H(Klaus and Fanaroff 1972 P 209).. | |

;o ‘Infectlons may also be acqulred transplacentally by 1nfants

prior to blrth Premature rupturlng of the membranes prov1des an.

‘addltlonal opportunlty for neonates to develop 1nfectlon v1a an

-~

‘ascendlng 1nfectlon in the mother Flnally, an 1nfant may come .
1n contact durlng the blrth*process w1th an 1nfect10us agent~
harboured 1n the b1rth canal (Klaus and Fanaroff 1972 Korones

1976 and WCKay, 1969)

b Major Influences on Growth Durlng
AR the First Year of Life

A Chlld'S growth dur1ng hlS flrst year of llfe can be af--
fected by events occurrlng as far back as hls conceptlon Materv
T}“nal fetal and placental factors all 1nfluence 1ntrauter1ne n
rvgrowth Follow1ng blrth nutrltlon, 1llness soc1oeconom1c
i status and psychologlcal factors affect the Chlld s potentlal to;f*l

. achleve hlS genetlcally determlned max1mum growth
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)

}5 Maternal age, parlty, soc1oeconom1c status health and
nutrltlonal state exert. a profound influence on fetal growth;
Well- nourlshed whlte women in thelr twentles marrled to profes-
"731onals or bu51ness men, and haV1ng thelr second Chlld are more »
}llkely to have normal well grown infants than short malnourlshed
black adolescents or grand multlparas who are elther ummarrled or
marr1ed to UnSkllled or unemployed laborers (Korones 1976)
"-Fetal growth can. be retarded by the presence ‘of toxemla,lrenal
dlsease advanced dlabetes and cardlovascular dlsease ngh
: altltude decreases blrth welght but does not affect length at o
;blrth (Klaus and Fanaroff 1973) Waternal usage of C1garettes

b'can result in bables of lower blrth welght and length (Abernathy;

':-vGreenburg, Wells and Frazler 1966 Garn Shaw and NhCabe

| 1977 and Klaus and Fanaroff 1973) The effect of maternal
"-malnutr1t10n on fetal 51ze is not 1mmed1ately obv1ous It ap-

;pears that a severe prolonged shortage of food is. necessarv
KE

| ;ibefore fetal growth w1ll be affected (Klaus and Fanaroff 1973)

-

Fetal growth can, also be affected by fetal factors such as

o 1ntrauter1ne 1nfect10n (eSpec1ally w1th rubella or cytomegalo—~

| e‘v1rus), congenltal malfonnatlons and chromosomal abnormalltles

T These factors exert an 1nfluence durlng the flrst trlmester when'fb_f

’Tf_cell multlpllcatlon 1s the ma1n factor dn growth The number of';:;f:

~Tcells‘p¥6duced 15 reduced resultlng in a smaller 1nfant (Korones ; {J

’-; 1976) The other maJor "fetal” factor 1nfluenc1ng growth 15,‘



multlple gestatlon Up to thlrty flve weeks gestatlon llttle

»growth retardatlon is-seen (Lubchenko Hansman, and Bovd 1966)

o Placental 1nsuff1c1ency may be respon51ble for the small size of -

.tW1ns born after thlrty frve weeks (Korones 1976)

Placental factors affectlng growthfappear to be poorly
understood Impalred functlonlng of the- placenta may OGGUr w1th-
. out any obv1ous malformatlon of the placenta or underlylng di-
| sease 1n the mother The result of this placental 1nsuff1c1ency,
}"whatever its cause, 1s an undernourlshed 1nfant of low blrth
| welght (Korones 1976) ' i |

All of the above factors can result in 1nfants who are small

ffor thelr gestatlonal age at blrth A newborn 1nfant welghlng

biegless than 2500 grams is" con51dered to be of low blrth welght

: ‘Infants of less than thlrty seven weeks gestatlon are con51dered

ﬂto be 'pre tenn”; whlle those born after thlrty seven weeks and

"fiwelghlng less than 2500 grams are "small for dates” (Falkner

.;,1977) Generally, 1nfants who are pre term but not small for
:'._thelr gestatlonal age (SGA) w1ll catch up w1th full term 1nfants
171n welght length and head c1rcumference by three years of age

'vﬂSGA 1nfants w1ll show progress but w1ll not fully catch up to the

vthffanormal tem lnfants (Babson and Benda 1976 Falkner 1977 and

| 1tKlaus and Fanaroff 1973) When asse551ng subsequent growth 1n a.

.-“‘fv;pre tenn 1nfant gestatlonal age must be taken Lnto con51der--

atlon Graphs are now avallable Wthh allow for the cllnlcal



"assessment of 1nfants of varylngAgestatlonal age (Babson and
Benda 1976 Lubchenko Hansman and Backstrom 1976)

| Gestatlonal age ‘can be assessed by a comblnatlon of phy51cal‘
‘fand neuorologlcal }1nd1ngs Dubow1tz et al dev1sed a system »

;whlch a551gns numer1ca1 scores to each of lO neurologlcal and 11

‘phy51cal 51gns The sum of the scores is plotted on a graph

'jwwhlch allows gestatlonal age to be esrﬁmated accurately to W1th1n SR

N
\.‘4'

a two week range (1970)
The welght length and head c1rcumference of any Chlld at

3 blrth are’ 1mportant 1nd1cators of future 51ze | In a 1ong1tud1nal,

“‘ffstudy of 20 OOO cllnlcallv nonnal 1nfants born at term Garn

‘.

'yShaw and McCabe demonstrated that "blrth size 1s for normal )
L:term 1nfants the most 1mportant 51ng1e determlnant of - 1nd1v1dual
Vlgrowth durlng the flrst seven years of llfed\(1977 P 1049)
"iInfants in. the lower percentlles for welght helght and head

ffc1rcumference at blrth remalned 1n the lower percentlles throughegb*

"3Fout the seven year study Conversely, ch;ldren 1n the hlgher

ﬁlfigpercentlles at blrth remalned ln the hlgher percentlles Thls

ffjewas true for males females blacks and whltes Other rac1al

"gjvgroups were not mentloned 1n the report of the flndlngs In thatf‘;

"»f'study, SOC1oeconom1c status maternal 51ze and tobacco usage f;f}« C

?lifdurlng pregnancy Were also found to exert an 1nfluence on sub-

tf--'sequent growth ane of these factors however affected crowth ,17'2"

: wto the same extent as b1rth 51ze Thls flndlng allows dev1at1ons'f:f?r?
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'_from expected growth patterns to be detected If a chlld who was
in a high percentlle for welght and helght at blrth drops to a u

: 1ower percentlle at one: year of age, an 1nvest1gatlon into the :

:";cause 1s warranted (Garn et al, 1977) f_.v

Llnear growth occurs at a more constant rate than welght

vj"A Chlld s welght is subJect to. many fluctatlons caused by seas-
onal varlatlons, 1llness or nutritlonal 1mpa1rment Correctlon

N

. of the condltlon will result in catch up growth by the ch11d

‘i':Each child seems to have hlS own growth veloc1ty CUrVe ‘Once hel

'”‘fvis grow1ng 1n accordance W1th thlS curve, he Wlll not deflect

-'from it for long unless hlS enV1ronment becomes and remalns

' 1nadequate (Falkner 1977)

Nutrltlon plays an 1mportant role in the chlld's growth

: "durlng the flrst year of 11fe Welght galn w1ll be affected bY

f',‘the ch01ce of bottle feedlng or breast feedlng and by the age at‘f‘.'

J-Wthh SOlldS are 1ntroduced In a study of blrth welght doubllng_Jj;u

‘ [ftlmes Neumann and Alpaugh followed 354 normal 1nfants between j;{_‘ ;.

1“";‘-'.;*1973 and 1974 At the tJme of the study, only 15 of mothers |

K

| »were feedlng thelr 1nfants exc1u51vely on breast mllk to three f,q.g,"f

';fdbpmonths of age The researchers found that bottle fed bables had'fp‘.

'2fj7a greater relatlve welght galn compared to llnear growth than

-}}} breast fed bables and speculate that part of the excess welght

’rafgaln was due to earller 1ntr0duct10n of SOlldS 1n the bottle— fof

YU'Q*fed group In addltlon, 1nfants who are breast fed expend more :i?f”



el
-4

energy when suckllng than that requlred by the bottle fed group
flto obtain. their nourlshment (Neumann and Alpaugh 1976 p 472)
'ijThelr flndlngs of exce551Ve welght galn in bottle fed infants are:-
‘,:supported by other authors in the field (e g E1d 19703 Shukla _

| ;rForsythe Anderson and Marwah 1972) The excessive welght gain

E ,_among the bottle fed bables 1n the Shukla study was not assocr-"

- ated w1th any 1ncreased llnear measurement (p 514)

' The other 1mportant factor related to the rate at Wthh
1'}1nfants galned welght in, the Neumann study wa} sex. hwles galned,

"1n ‘both welght and length at a faster rate than females Al-+ -
'though varlous ethnlc groups were examlned 1n this Callfornlan
’?:study populatlon - Cauca51an, Mex1can Amerlcan Orlental andV
&fﬂBlack = Mo 51gn1f1cant dlfferences 1nvb1rth welghts were found

B B1rth welght 1tself 1nfluenced the age at which 1nfants doubled

;ggthelr welght Those who welghed least at blrth doubled thelr

i"_;fwelght sooner than the 1nfants who were heav1er at blrth

: +

| Ethnlc dlfferences 1n welght galns have been noted 1n other b.,

:'?fstudles Black 1nfants seem to have patterns of growth that

- pf;;dlffer from those of whlte 1nfants smaller at blrth but larger}73"

”‘"vti;:by the pre school years (Garn et al 1977)

Soc1oeconom1c status (SES) whlle negatlvely 1nfluenc1ng

.’.welght galn 1s dlfflcult to analyze as a factor separate from ffff*

";j'ethnlc group, nutrltlonal status and s1ze of parents :Infaii;y,{;:

'{flstudy of adults 1n Manhattan 1n 1962 Moore Stunkard and Srolepff“i



- noted an inverse relatlonshlp between parental SES and obe51ty
A more recent study of children showed a 51m11ar trend among
- whlte glrls Among chlldren whose parents were 1n the lower o

class obe51ty was nlne tlmes more. prevalent than among chlldren

. of hlgh SES by the age of six.’ The results showed a 51mllar

v though less strlklng pattern for ‘boys (Stunkard d! Aqulll Fox,

: and Flllon 1972) The data unfortunately do not 1nclude in- -
hl~fants It should also be p01nted out that low soc1oeconom1c_
h'fstatus is not equlvalent to pOVerty ‘.:ff:_ l.lf o 'Lw;a>
| Poverty, at one. extreme end of the soc1oeconom1c contlnuum,i
j.vals entw1ned w1th malnutrltlon and 1nfect10n (Lerner 1969) e;;

‘:authors of a study on morbldlty and growth of 1ntants 1n rural

Q_;Mex1co state that studles of. Amerlcan and Brltlsh 1nfants prob-

f,ably don t glve the best 1nd1catlon of the results of 1llness on

'.1"growth 51nce thelr 1nfants recelve better medlcal care and arevj

‘:.more apt to exhlblt catch “up. growth follow1ng the 1llness jInIa, ;“1’5

o _:poor enV1ronment where undernutrltlon is prevalent the sever1ty71

1tﬁ;iof the 1llness is” enhanced and the p0551b111ty of catch up

’ijfg.growth 1s dlnlnlshed In the study 1t was found that upper

ti:;fresplratory 111ness d1d not 1nf1uence growth Repeated dlarrhealﬂfiﬁ

'U';:galns Helght was not affected (Condon Paolon1 Crav1oto o

'“ﬂflllness on the other hand was assoc1ated w1th decreased welght

h‘**tJohnston de Llcardle and Scholl 1977)\>hln studles in Uganda

o fand the Gambla Cole and Parkln examlned e 1nfluence of 1n-:v'



- mortality

fectlon on malnutrltlon in chlldren in terms of rates of 0rowth
| The. dlsease ent1ty whlch most- severely affected 0rowth rates in
k both countrles was agaln gastroenterltls (1977). Bacterlal |
-;1nfect10ns of the. castr01ntest1nal tract have an adverse 1nf1u-
'.ence on proteln nutrltlon In a poorly nourlshed Chlld dlarrhea

f»may begln as an acute 1nfectlon and ‘end as chronlc dlarrhea

'perputuated by proteln def1c1ency (Scrimshaw, Taylor and Gordon,

a61968)

.4

Even in ‘the Unlted States the poverty populatlon (1nclud1ng'

flp some natlve Indlan bands Appalachlans and negroes in some x
' depressed areas of the south) 1s con51derab1y less healthv than L

7the rest of the country However an 1nterest1ng countervalllng -

tendency w1th the more affluent strata of the non- poverty segment

is dev : | to more prevalent coronarY artery dlsease and '

l‘.f‘ié.éfées- of] _tY), one can emetm U- shaped curve: sorerall,

ydv{thegpoor". e well to do and 1owest or least prevalent among

rata of our populatlon” (Lerner 1969 p 111)

To measure soc1oeconom1c status educatlon and 1ncome 1evels

;: are establlshed for occupatlons whlch are then ranked I

”7hf2“Canada much of the work 1n establlshlng a socloeconomlc 1ndex

hf:has been undertaken by Bllshen (1958 1967) Census flgures are ’”jaf

orbldity'mayfbe-higheSt; orﬁmost prevalent;among7,3-

. ~



L llterature suggest that the 1mp051t10n of separatlon of mothers
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used as a.data source Untll recently, only male occupatlons
were re orted on the assumptlon that the soc1al status of the

famlly is based on the occupatlonal status of the male ‘head of

 the ho‘_ehold However ‘more recently ‘Hockey (l976) and Bllshen ;~i'
:.and Carro ' 19?8\ have dev1sed soc1oeconom1c 1nd1ces for women
Growth in 1nfancy can&also be affected by the quality of tre~ ;

'relatlonshlp between the mother and’ the chlld (Bowlby, 1952)
Infants who are olven only the ba51c phv51cal nece551t1es w1ll
.not thrlve (Lozoff Br1ttenham Trause Kennell and Klaus
l977j.' Recently, research on Chlld care has been focused on‘f
,j.maternal 1nfant attachment behav1ours w1th attentlon to 1nter— '
actlon between mother and Chlld w1th1n the flrst few hourf after ’

| blrth In a small study of 28 prnnlparousvwomen it was found

;'that mothers ‘who, had extended contact w1th thelr naked newborns

Verght after blrth and forxa_total of 16 hours durlng the flrst

- three days of llfe exhlblted more fondllng behav1ours later than T
- -thelr cohorts who had only held thelr 1nfants durlng scheduled T o‘

'feedlng hours (Klaus Jerauld Kreger McAlplne Steffa and

fKennell l972) Lozoff et al 1n a reV1ew of the pertlnent

| +gjfrom thelr 1nfants after dellvery may tax the ablllty of the -

-

‘fﬁlfmothers to care for thelr bables and eSpec1ally may 1nterfere

.cf‘:w1tﬂ!the1r ablllty to establlsh breast feedlng Lozoff advocates L

g l

B that for the healthy neonate and mother soc1a1 contact should be



' ,whlle v151t1ng on a. regular ba51s will 1ncrease the mother S

- B ’ T
., . 'y

-contlnuous from blrth to dlscharge from hospltal Klaus and

‘jKennell concur reasonlng that affectlonal bonds may start ,

26

. forming before dellvery, that they are fraglle and may be”’ ea51ly ;';“

: altered in the flrst few days of 11fe (1970) L "_;;
When a Chlld is born pre tenn or small for hlS gestatlonal

‘age, hls fraglle condltlon mav demand more 1nten51ve nur51ng and

.actlon with the Chlld in terms of even Just touchlng the lnfant o

o

- sélf confldence (Seashore Lelfer Barnett and Lelderman 1973)

o medlcal care to ensure surv1val In ‘these cases maternal 1nter- ~'lf

',In comparln motherlng practlces of women w1th pre term or full- L

) vtenn 1nf' 7/”Le1fer Lelderman Barnett and W1111ams noted that ,

: mothers of 'ull term 1nfants smlled at thelr 1nfants and held

Q

"vthem close more frequently Whlle the authors postulate that

'part of thls dlfference may be due to dlfferlng lengths of separ-,

atan from the1r 1nfants they also contend that the hormonal

}fcondltlon of the mother dellverlng at tenn 1nf1uences the quallty;""

"?pyof maternal attachment W1th mothers most ready to accept thelr

ziVlnfants soon after they have glven blrth (1972 p 1216)

‘7547;' Whlle prolonged separatlon from the mother may subsequently sz;fh

*,;f’alter growth patterns in. 1nfants nursed 1n NICU occa51onally

'~}5,,treatments prov1ded 1n these care unlts have also been‘nmpllcatedfffh{f*

‘:j;*jln sofe studles Phototherapy, whlch is. used to prevent hyper- e

| efblllrublnemla 1n 1nfants 1s one of these treatments whlch has



_ capsulatlng bacterla Wthh can be e351l :

b suff1c1ently large number of bacterla have been 1ngested

to
|

_been studied {Hodgeman and Teberg, 1970; wu, Lim, Hodgeman"
Kokosky and Teberg, 1974). While wu et al noted decreased

welght galns in 1nfants in the first four weeks of life who had

. un, ergone phototherapy, other, studies looking at weight galns

over perlods of up to two years of age have found no prolonged

adverse effects (Romanagn011 and Polidori, 1977 Teberg, Hodgeman,

~and Wy, 1977)

Salmonella Infections

.

Non typh01dal Salmonellae are gram negatlve aeroblc non-

g7oun 1n culture (Hornick,

1977) To date more ‘than - 2 000 dlfferent sero- types of Salmon-

" ella: have been 1dent1f1ed (Whlte 1979) Infectlon occurs when a

Salmone11051s usually presents as an enterocolltls W1th

A
diarrhea and’z abdomlnal cramps. Nausea and vomltlng may be pres-x

ent, and occa51onally ChlllS fever and malalse accompany the B

1nfectlon The severlty of the 1llness and the number of symp
vtoms present, depend on the sero.type 1nvolVed and varlous host

. characterlst1cs such as age and under1y1ng dlsease status Yhe

3
range of 1ncubat1on‘per1ods s )from 6 to 72 hours with'the

average being 18 to 36 hour (Commlttee on Cammnnlcable Dlseases

Affecting Man, 1976) ..

¢
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'1 After Salmonellae have been ingeeted, they multiply in the

_ small intestine andfcolon, resulting in an inflammation of the
lémina propria of the villae. Epithelial celis mst be pene-r

- trated for'inféction to occur. If Salmonellae are not restrained
by the intestinal mucosa and the 1ymphat1c system, a bacteremla
‘can occur. When a'Salmonellal;bacteremla 1s present, abscesses
.can form at almoet any.site These localieed infectione most

;. often occur at 51tes where there is prev1ous underlylng patholocy

(Hornlck 1977).

.'Reservoirs of,Saimoneliae

Salmonella:species‘are'found world-wide in various mammals,

fowl, - reptlles and 1nsects Domestic annnals used for human
consumptlon are the largest reserv01r of 1nfect10n for man. In-,ﬂ
dependent-surveys conducted by the Health Protectlon Branch-of

Health and‘Welfare Canada 1n 1975 1nd1cated that one <third of all

'f-chlcken and turkeys marketed 1n,Canada were contamlnated with

TSalmonella (reported in Whlte,n1979 p 3) It has been estlmated‘
B 1nf%he Unlted States that one to Ehree percent of all domestlc
}‘anlmals are 1nfected Crowded condltlons prlor to slaughter andvl
}cross contanlnatlon of carcasses in slaughterhouses can lead to
as much as 508 of the meat marketed belng contamlnated‘ﬂiornlck,

| 1977) ... By-products»from the slaughterhouses such as bones;
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B

feathere, meat-trim, and offal are used for animal feed. This
| frequently contamlnated materlal relntroduces 1nfectlon to do-
mestic flocks and herds .(Appleman and Appleman, 1968 Hornick,
1977). Salmonellae are heat sen51t1ve and proper cooking of all
‘meat poultry, and eggs can reduce the incidence. of dlsease in:
man. P |
Salmone11051s has resulted in chlldren through handllno pet
turtles, baby chicks, duckllngs! rabblte, cats, and}dogs. Vari-

ous medical and pharmaceutical products such ds carmine dye,

pepsin, 'and bilevsaltS"thyroid pancreatic‘ and'adrenal cortical

| preparatlons -and. human platelets used for transfusron have been =

”,contamlnated (Appleman and Appleman 1968 Balne Gangarosa
Bennett and Barker 1973; Schroeder Aserkoff and Brachman,
1968 Werrln and Kronick, 1966) Infected humans excrete Salmon—

ella in thelr feces and occa51onally in urine. These excretlonsre

v then become possible sources o£ 1nfect10n for others as well.

| Factors Influencing'Salmonellal Infections

Three maJor factors govern whether or not 1nfectlon w1ll

occur after the 1ngest10n of Salmonella spp Thesé 1nclude the '

»

ﬂ‘:_number of organlsms 1ngested the pathogen1c1ty of the spec1es

. and the. ablllty of the host to re51st 1nfect10nl In healthy

adults as many as 100 000 to 1 000 000 organlsms may be requlred k
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to cause an infection, although considerably fewer are capable of
producing\a-carrier‘state G{ornick, 1977). In reviewing the
historv'of-avnine-month old boy with cystic'fibrosis on anti-
biotic therapy, Llpson calculated that only 44 organisms, con-
tained 1n contamlnated porclne powdered pancreatln had caused an -

-~

1nfect10n w1th S. schwartzengrund (1976)

The varlous Sero- types dlffer con51derably in pathogen1c1tv

and v1ru1ence. . Strains such as S. typhnnurlum have ‘high patho-

'gen1c1ty and moderate virulerice. ThlS sero type represents the
most frequent human 1solate In addltlon to causing gastro-
enterltls, it can invade the blood stream and urinary tract, and

has been cultured from abscesses " S, choleraesuis is less patho-

' :genlc but causes a more serious 1llness Bacteremia is usually
rassoc1ated with this 1nfect1ng organlsm An asymptomatic in-

fection w1th S. choleraesuis is rare (Hornick 1977). | This

aﬁ“ﬁor feels that the pathogen1c1ty of organlsms of low virulence
’ 1s often underestnnated due to. the ldrge - number of ‘cases wh1ch go
vundetected due to 1ack of symptoms (1napparent 1nfectlons) In~

.‘1958 a protracted outbreak of S. tennessee occurred in a Pre-

l‘mature nursery 1n Whlch 28 1nfants were 1nfected over a 4—month -

‘,perlod ,P051t1ve cultures were noted 1nc1dentally durlng an’

repldemlologlcal survey of normal 1nfant flora whlch was underway B
.dj'at ‘the- t1me of the outbreak None of the 1nfants 1nfected had

vany symptoms of 1llness CWatt Wegman Brown Schllessman

A

.\.

<3
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~ Maupin, andC?emphill, 1958).

The most important host characteristics predisposing to

’ infection with SaImonella‘spE are age andhealth state Infants -

and elderly people are more at rlsk of developlng Salmone11051s

than other age groups CAppleman and Appleman 1968; Hornlck

,1977 Rice, CraVen and Wells 1976; Whlte 1979) In addltlon

to 1ncreased morbldlty, case- fatallty rates are also hlgher among \

these groups (Balne et al. 1973) Inmune deflClenc1es already

dlscussed partlally account for the susceptlblllty of 1nfants to -

- this infection. Immune resistance is altered again by advanced

age.

Other med1ca1 COﬂdlthnS W1ll alter the ablllty of 1nd1-

v1duals to flght 1nfect1on Patlents with mallgnanc1es systemic

lupus erythemat051s,.renal failure, and cirrhoticvliver-disease :

haVe a higher than average incidence of Salmonellosis. These '

th

patients~ When-infected have a higher inCidence of’bacteremia

In addition, srckle cell anemia, malarla and bartone11051s actu- :

ally predlspose to Salmonellal 1nfect10ns although the reasons

»for thlS are not well understood (Balne et al 1973,»Horn1ck,

‘ 1977 Rlce et al 1976)

’ Over all age gr0ups there is no sex dlfference assoc1ated

:w1th Salmone11051s In the under 20 age group though 51gn1f1-

: cantly more males are 1nfected than females whlle the reverse 1s

'true in the over 20 age group (Hornlck 1977)
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Prev1ous antlblotlc therapy enhances susceptlblllty to

Salmonellal 1nfectlon Adler, Anderson Borlng, and Nahamias
descrlbe a protracted outbreak of Salmone11051s in Wthh 68% of i
the cases had been on antlblOtIC therapy previously. Comparing‘
hpatlents on the same ward durlno the outbreak a statlstlcally
51gn1f1cant r1sk was associated with antlblotlc admlnlstratlon
_'(1970) These flndlngs are supported by several other authors
~(Baine et al., 1973; lesch Saplro Hirsch, Berger Wlnter
'Mayer and Mertzbach 1965, MacGregor and Relnhart Jr 1973)
_'Rosenthal proposes that the 1ncreased SUSCGptlblllty may be. due'
to suppre551on of ‘normal bowel flora w1th subsequent overorowth

with Salmonella (1969) = i

| .'Nursery-Associated Outbreaks of Salmonellosis:;

There are many reports of hospltal assoc1ated outbreaks of
Salmone11051s Two ma1n patterns are observed large common v
. source outbreaks usually resultlng from" contamlnated food or L

’relatlvely small Outbreaks propagated bY cross: 1nfect10n The ,;/5)J

/ L.
P
L

}_maJorlty of nursery outbreaks belong to the 1atter group,/ : R

/ ;
The organlsm 1s frequently 1ntroduced 1nto the'nursery en-

) _v1ronment by an 1nfant who has acqu1red the/lnfectlon from hlS

//

it;fmother durlng the b1rth process (Abrams Cochran, Holmes, Nmrsh

ef'iand Moore, 1966 Epsteln et al ) 1951 Publlc Health and Hospltal 'd’

g
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Laboratorles 1974 Rowe Glles and Brown 1969) /
Infectlon is spread from 1nfant to. 1nfant elther by staff or'
' through contamlnatlon in the env1ronment Staff who are them-
: selves 1nfected can transmlt the 1nfect10n to the 1nfants
Asymptomatlc 1nfected staff served as a reservorr of - 1nfect10n
prolonglng the duratlon of an. outbreak as 1llustrated by Sanders
VSweeney, Frledman Borlng, Randall and Polk in 1963 They |
"report 62 asymptomat1c etcreters amon0 hospltal staff 1n a proe
tracted outbreak of S. derbz 1naa general hOSpltal Even though

;the staff may not be 1nfected they have been 1mp11cated 1n the

transmr551on of Salmonella spp through poor handwashlng tech-

-

;nlques 1n several outbreaks (e g, Edgar and Lacey, 1963 Llntz
Kaplla Pllgrlm, Tecson Dorn and Lourla 1976 Watt et al

l‘t 1958 Werrln and Kronlck 1966) |

Several fomltes have served as sources of 1nfect10n frn,é

lprotracted hospltal outbreak of S. 1nd1ana Adler et al cultured

-'k'Salmonellae from ”table tops floors 51nks 51nk dralns cr1b

: ;ralls venetlan bllnds w1ndow 51115 toys a thermometer recep-

:v'tacle a bed51de wash ba51n the 1n51de of an 1solette and the

N f7scale used for welghlng all 1nfants” (1970 p 972) Watt et al

i (1958) recovered S tennessee from scales a clean med1c1ne e

',table a garbage cart and a nurse s hands rlght after she had

{:~ifwashed them Other env1ronmental 1tems noted to be 1nfected

--durlng outbreaks have 1ncluded dust (Bate and James 1958) dee '2‘33ff""



livery room reSuscitators (Rubenstein'and Fowler 1955), a water'»
e;bath used for heatlng formula (Epsteln Hochwald and Ashe

1951), flberoptlc endoscopes(Chmel and AImstrong, 1976), water- '
tanks and fan;ets (Wendls de la Motte Gunatlllaka and Nagara?

g »tnam 1976) gnd ellvery room suction apparatus (Ip, Sln Chau, o

‘Tse, and Teoh-Chan, 1976) The 11qu1d nature of 1nfants stools‘d

presumably contrlbutes to gross env1ronmenta1 contamlnatlon

© Factors Affecting Epidemicity

.‘(/ _

The presence of an unrecognlzed Sahnonellal 1nfectlon in a ’
hospltallzed patlent does not necessarlly 51gna1 the beglnnlng of
an outbreak MacGregor and Relnhart (1973) reported elght pa- ~

'l«tlents w1th acute Salmone11051s who were hospltallzed w1thout ‘{_4

: ,approprlate 1solat10n precautlons Although thelr surroundlngs

n:were exten51ve1y contamlnated none of the 265 patlents and staff}:

ﬁﬁ‘ldentlfled as. contacts developed an 1nfectlon ‘The authors

-*ficonclude that 1n adult patlents a contamlnated food or water

'~h;_source in Whlch the Salmonellae can multlply 1s necessary for the‘

4_;_propagat10n of the lnfectlon Infants can. be 1nfected by cross- _fhi‘fdiw

'e;if‘contamlnatlon due to the smaller 51zed 1noccu1um requlred to

: ;i’fllnfect ThlS author has noted that even 1n many reported out-‘

:'hffjthose respon51b1e for the epldemlc are present at the same time.

L'fribreaks cases and carrlers of sero types of Sahmonella other than;;fj[;j;p

e
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derain

In an exten51ve 1nvest1gatlon of an epldemlc of S, zohan- .

nesburg in the pedlatrlc ward of a hosp1ta1 in Hong Kong, Teoh-

'Chan and colleagues lsolated S. anatum- from three patlents
- derby from one arid S newpor from a further two on adm1551on

“to hospltal TWenty two, chlldren had S. AJohannesburg,cultured '

A
from thelr stools on adm1551on durlng the two month study The

' _env1ronment was heavrly contamlnated w1th both S Johannesburg

4

and S. anatum ‘and two of the staff were dlscovered to be asymp-

'_tomatlc carrlers of S anatum and S. derby Subsequently, one-
quarter of all chlldren admltted to the ward developed S. Joh TH
gesburg There were no secondary cases of any of the other sero-

types asmy. o | |
o _ Ip et al detected S derby from -an aysmptomatlc 1nfant |

‘durlng an outE?eak Q/,S worthlngton 1n a newborn nursery Four

erembers of the med1ca1 and nur51ng staff were noted to be carrylngu

S. anatum Agaln only S worthlngton spread (1976) Durlng

'u'another outbreak lastlng 32 months in tWO'hOSpltalS in Israel

= &1rsch et al noted the 1solat10n of 31 sero- types other than

L _'fother sero types spread

'5 edlnburg Wthh was respon31ble for the epldemlc None of the

d. .'Jz'twft £ .
TR o
Whlle the d1ffer1ng 51ze of the 1nocculum requrred to cause co

'"'i‘dlsease w1th varlous sero typeS may 3CC0UHt partlally for the ’fhdﬁ

‘ “a5dlscrepancy 1n the ab111ty of Salmonella spp to Spread two

"jot er. factors are commonly assoc1ated w1th epldemlc stralns 1n—

R S :



troductlon of a new sero- type to the communlty and\ more come
’ monly, multlple drug re51stant strains.

1 ‘In several reported@ontbreaks the spec1es of Salmonella
.isolated'waS’one not commoniy.foundrrn the.V1c1n1ty (Adler et al.,
| 1’97‘0; ’Hirs‘h' ;‘et al., 1965-'1p et 'a1' f 19765 and Rowe, Giles and -

Brown 1969). In two reported outbreaks the Salmbnella spp had

| 6nly recently become establlshed in the communlty and was noted

'to be cau51ng con51derab1e 1llness (Mendls et al 1976' Teoh—

ikz.Chan et al;,-l976) Hornlck states that "(a)lthough 1nformat10n

s scanty, it appears that acute non typh01dal enterocolltls .ip
does not confer 1mmun1ty Repeated attacks occur) even.w1th‘the‘
:7tsamevsero-type”.(1977 <p 560) . “-NevertheleSSi‘new:seroetypes whén'

1ntroduced 1nto a communlty, do appear to have a greater capac1ty

.to 1n1t1ate outbreaks

In outbreaks assoc1ated w1th more common Sahnonella SPp.., 'v

)

T multlple drug re51stant stralns were 1mp11cated Adler et al

f:' :1970 Chmel and Annstrong, 1976 Edgar and Lacey, 1963 lesch et

/

1965 Llntz et al 1976 Mendls et al 1976 Rlce et al

| 1976 and Teoh Chan et al 1977 all report hlgh degrees of re- .
J?p51stance to many antlblothS 1n the sero types 1solated Bls?’
t';sett Abbott and Wbod reported thelr flndlngs on antnnlcroblal

;fdre51stance 1n 2 246 stralns of Salmonella 1solated 1n Callfornla

@ hf'f(1974) In 32 of the 1solates there was re51stance to at 1east

4'*yrone of the 12 antlblotlcs tested Addltlonally, 77° of those

.'“



show1ng resistance were re51stant to two or more antlblotlcs
- SeVenty percent of the sero-types show1ng multlple re51stance had ‘
| demonstrable R factors 'These R factors are eplsomes whlch | |
',enable the host organlsm to transfer genes med1at1ng antlmicro- -
.blal re51stance to other susceptlble organlsms (p 161) In th;s
. manner, other pathogenlc bacterla can become re51stant to the
: same’ antlblotlcs | | | . |

Durlng the 32- month long outbreak of S edlnburg reported by

'H?j‘lesch et al (1965) cultures of two- stralns of enteropathogenlc

Escherlchla COll w1th the same multlple drug re51stant patterns dV

‘"T_as the S.. edlnburg were 1solate§'from pedlatrlc patlents five:

-fmonths before the. outbreak began One of these stralns was

o subsequently reSp%%slble for ‘some. cross 1nfect10ns as well

‘(p 828) ' The authors malntaln that an-R factor ‘may have been
e-transferred from the EL_EEli to the Sahnonellae ThlS would w
}_tsupport flndlngs of Aserkoff and Bennett (1969) in the1r duplr-
'ftcatlon of thlS phenomenon in an anlmal model

Multlple drug re51stance ‘in Sahnonella Spp can serlously

‘”}sghamper therapy for 11fe threatenlng 58P515 Llntz et al. report

7iuten ep1dem1010g1cally assoc1ated hospltal cases of S heldelberg

”5ﬁf;1n whlch most 1solates were re51stant to chloramphenlcal ampl-

m’{i»c1111n sulphasoxazole anggtetracycllne In addltlon many were o

’h'i_also re51stant to gentamyc1n and the trnnethOprlm sulfamethoxazole

"~;rfhcomb1natlon Elght of the ten patlentS presented dled w1th at



least-fiye%of the beﬂ”fttributable'in'part to their Salmon-

ellal.infeCtions £

VOTreatment‘ ;
. .;\ »
In the fof cases’ of Salmone11051s treatment is-

| 'i 1imifed‘f6;mé‘ pce of fluld and electrolyte balance Antl—v

‘biotic treatmen* & the absence of bacteremla menlngltls

absesses is not 4 cated Patlents W1th Sabnonellal entero-

:colltls frequent ontlnue to excrete Salmonellae durlng treat-

"ment with antlbloff to whlch the organlsm is sen51t1ve (Adler

) et'ali 1970) AntlDlOtlc therapy w1ll in fact prolOng the
_»duratlon of excretlo 2N, those 1nfected (Adler et al 1970

“'Aserkoff_and,Benne o DlXOH 1965; Hornlck 1977)

CarrierrState-_-

Infants once 1nfected tend to excrete Salmonella ;pp in-

‘n'ifthelr feces for longer perlods than adults Abrams et al. found‘y-ﬁ:

,lthat of ten 1nfants 1nfected w1th S neggort four were stlll ex- . .

:W?afcretlng Salmonellae at 8 months and 12 monthS (1966 P 622)

"Rowe et al contend that 1nfants who are 1nfected prlor to s1x

"'ﬁ,weeks of age w1ll contlnue to excrete Sahnonellae untll they are

:';7f;tak1ng an adult type dlet (1969)
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Prevention and Control df Salmonellosis in Nurseries

/
/
i

In the precedlng sectL n, 1t was noted that Salmonella spp.

.‘are often lntroduced 1nto nurserles through infection of a neo-
d nate at blrth The frequency w1th which thlS oceurs could be

}reduced by 1nc1ud1ng a questlon on recent gastr01ntest1nal il1-
ness in the obstetr1ca1 hlstory Mothers W1th recent-hlstorles

1

‘of dlarrhea could be 1solated w1th the1r 1nfants untll enterlc‘

rd;pathogens have been ruled out (Balne et al. 1973' Mendis et al

' 19/6' Rowe et al» 1969) By employlng thls method Rowe et. al

detectéd slx new cases of Salmone11051s and one of Shlge11051s in-

- K

a 5- month perlod {p. 563) As 1nfectlon can also potentlally be g
LletTO&PCed by asymptomatlc carrlers among the\staft Epsteln et .h -
‘al, »recommend perlodlc stool cultures: of all staff a551gned to
@;he nursery (1951). ThlS practlce is not advocated by all . (Bart—
lett Groschel Mackell, Malllson, and Spauldlng, 1974) |

| Ip et al (1976) empha51ze the 1mportance of trac1ng the
\;ihsource of an outbreak 1n order to prevent a recurrence When the.l;;u

'1source 1s env1ronmenta1 1t must be decontmmlnated or destroyed

B oIf the source 1s a human carrler contact between that person andt j?'

1 /

'.patlents should be ellmlnated (Rlce et al ) All personnel

%

v'b.should have stool cultures/takén durlng and after an outbreak to ] S

'check for carrlage of Sahnonella spgﬁ:;Edgar and Lacey recommend ;1' V

/ i

ivfhthe colleotlon of fecal spec1mens rather than rectal swabs as

‘y.,,:t
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'rectal swabs frequently yleld very llttle or no: fecal flora
(1963 p 161) -~ In addltlon to checklng personnel all lnfants
",and mothers in contact w1th the index case should ‘be checked

| (Schroeder et al., 1968) Env1ronmental culturlng may be helpful'

in determlnlng fomltes respon51ble for perpetuatlng the spread

'ACWendls ot al 1976)

Patlents who are known to be’ Salmonella excreters must be ,
- 1solated from contact w1th other patlents ‘In addltlon all
: patlents who develop dlarrhea should be 1solated untll the cause
of the dlarrhea is known Should a postpartum mother develop
. dlarrhea, her’ 1nfant should also be 1solated 4 Patlents with

dlagnosed Salmone11051s should be dlscharged at the earllest

" p0551ble t1me to ellmlnate the potent1a1 spread from that partlc—

."e

,ular source (Balne et al 1973 Rowe et al 1969 Schroeder et .
1968) Staff carlng for infected patlents should have no
contact Wlth non-lnfected patlents (Rlce et al 1976) |
Due to the fluld nature of 1nfants stools there is an 1n- L
‘m_creased rlsk of spread of 1nfect10n by fecal contamlnatlon L

g 1Recommendat10ns from the Publlc Health and Hospltal E@boratorles |

o 1n the Unlted Klngdon (1974) 1nclude u51ng dlsposable dlapers or.

B ‘*'tb0111ng cloth dlapers prlor to launderlng, and Wearlng dlsposable R

”v:gloves when handllng dlapers Precautlons w1th other 11nens * ?;”

‘touchlng the 1nfant should also be taken Rowe:et:al;,recommendffff:_,hf"
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the use‘of separate staff for feeding infants and for diapering
 them (1969). |
One of the most 1mportant con51derat10ns in haltlng out-

breaks is enforcement of handwashlng before and after handllng
-each patient LAdler et al., 1970 Rowe et al 1969; and Watt et
al., 1958). Adler utilized an 1od1ne -containing soap from a
’foot—operated dlspenser Watt empha51zed the need for easily

. acce551b1e wash basins in 'sufficient quantlty ''to cause the nurse:
| ~the fewest p0551ble steps” (1958 p.704). Soap and water washlng
has been shown to be as effectlve in remov1ng pathogens from
hands as 70 alcohol solutlons (Infectlon Control Nurses Assoc1—
~ation, 1974). The manner in which hands are washed though i%
importantr Taylor observed hendwashlng:practlces of 129 nurses
using an alcohol'soluble dye. The dominant hand wés not cleansed
- as effectively as thé other hand. In addltlon thumbs flnger- |
tips, and palmar creases were generally poorly washed (1978) .
Technlque in handwashlng needs to be Stressed. Watt et al. .

during an outbreak cultured S. tennessee from a nurse' s hands

"',dlrectly after she had washed them (1958) No Somment was made
on the“manner in which she had.washed | e
‘”Isolatlon" in the artlcles reviewed appears to vary in
| 1def1n1t10n Several authors utilize thls term as . meanlng the 5
‘ geographlc separation of 1nfected from non- 1nfected parlents”

(e.g., Ip et al., 1976) while others‘allude to tncorpor?tlng..
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"enteric 1solat10n” procedures @%dler et al 1970) While
| dsolating groups of infected patients, contacts of infected
patients, and non-contacts from each other may he useful in .
stemming outbreaks on particular ward; enteric precautions are
necessary to prevent spread to other parts ‘of the h05p1tal
‘Barrett Connor states that ”Enterlc isolation is used for fecal- -
oral spread dlseases; stoollprecautlons, and strict handwashing
are'all that are reall}.neceSSary, but many hOSpitals'also‘util-
ize gown procedures to remind those attending to the patients' of |
“the potentlal risk" (1972 p 203). Stool 1solat10n in 1nfantsg~/;
_can be. problematlc as mentloned earlier, due to the fluld nature N
of 1nfant feces, Adler et al. used the follow1ng control measures: |
“wearlng gloves and'gown when handllngclnfants~1n 1solation'.using'
dlsposable dlapers ellmlnatlng common play, feedlng, and bathlng
_ areas and dlSCharglng patlents as’soon as medlcally fea51ble
. Common . tubes of lubrlcatlng ngly were replaced by dlsposable j

' packages and new scales were purchased so that patlents con—‘

| tacts and non—lnfected 1nfants ‘¢could be welghed separatdly ‘
(1970 p.972). . .

| Although the practlce of 1solat1ng the infant w1th the
' mother was not used in any of the Salmonella outbreaks reported
above it has been used effectlvely in- slow1ng staphylococcal )
. cross—lnfectlons,(Krynskl,.Becla, and Kamlnenska, 1973; Mortlmer,

Wolinsky, and Hines, 1963). Rooming-in of babies with their



43

mothers, rather\than isolating‘the infants in a sepa;ate nursery
has 1mp11cat10ns not only for curblng the spread of 1nfect10n
but for maternal- 1nfant bondlng as well | |

When the spread of 1nfect10n threatened te'beeome rampant,
wards were closed to fufther admissions in many of the outbreak
51tuat10ns reported in the literature. Fellowing discharge of
the last 1nfected patlents termlnal cleanlng of the rooms was
carrled out prlor to re- openlng the unlts (e.g., Adler et al
1970; Mendis et al., 1976; Rowe et al., 1969). Rowe Teports
’washing Walls,‘ceilingé, and floors three times with a bacteri-
' cidai amphblytic suiface-attive agene;,steam sterilizing‘bedding;
| destroying ihexpensiye articlee; aha fumigating . incubators with
formaldehyde‘ana.ammonia; and steriliziﬁg e%ectriébl equipment
‘with ethylene}dioiide gae (1969, p.562). These procedures ef-

-

fectively terminated the outbreak.

Infection Control: Implieations for Nursing
N A ‘ : . . . . ] " . .
Hospital-acquired infections are beginning to account for an
veincreasing proportion.of;infectious,diseases; This has been
- influenced by the decline in primary”infectiousvdiseaSes'in man
W1th a concurrent stablllzatlon of the rate of nosoccmlal in-
fectlons (Rlley,.1977)‘ Interest in nosocomlal 1nfect10ns

* A ' C
- heightened in the 1950's due to the emergence of hOSpltal out- -

<
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|

breaks cauéed‘by resistant strains of Staphvlococcus»aureus

subsequent to the abuse’ of antlblotlcs Whlle correctlon of the

misuse of antlblOthS ass1sted in solv1ng thlS problem which

~ caused havoc in nurseries as well as medical and surgical wards

a new problem emeroed in the form of OppOTtunlSth infections

caused pr1nc1pally by gram negative bac1111 and ‘more recently,

fungl. Their prévalence in the hospital envrronment has been

enhanced by their ability.to thrive in most;environments awey
frdm;thé'humanhbody, and to:resistvboth.disinfectants,and meny | o
antiblotics. One ether:mejor factor has'centributed‘td their‘
snpremacy: ithe increaeing number ofipatients in hospital whose

immune systems are compromiéed either by ege, drug therapy, or

disease (Selen; 1972). Heightened awarenéés‘of the potentiel

dangers to patients listed above, led to the wide acceptance and

\\\organization of committees designed to control infectiors within

hospitals (e.g., Sager and Rosenberger, 1958; May, 1958) .
. The compositidn‘of Infection Control ChmmitteeS'varieS ac- .

cording to inStitution, but usually'conSists'of repfésentation

- from hospltal admlnlstratlon 1nternal med1c1ne surgery, pedl-'
vatrlcs obstetrlcs mlcroblology, and nﬁr51ng w1th ad hoc repre-
1sentat10n from dletary, staff health housekeeplng, and- pharmacy
IAmer1can'H05p1ta1 Assoc1at10n 1974) -LeRlche'et al recommended E }

‘:the 1nclu51on of the Medlcal“Offlcer of Health the Dlrector of

Nur31ng Educatlon and a publlc health nurse (1eR1che Balcom
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and Van Belle, 1966). The responsibilities of the comittee are
ba51cally the settlng of standards the development 1mplemen-
- tation, and ong01ng evaluatlon of programs and pollc1es aimed at
‘reduclng hospital- acqulred 1nfect10ns and the recognltlon and
control of nosocomial outbreaks should they OCcur (Amerlcanr
Hospital'ASSOCiation 1974) - To 1mplement the programs desired
by ‘the Infectlon Control Commlttee several hospltals a€p01nted
1nfect10n control nurses (e g , Davis, Fleldlng, and Garl;ck, )
' 1963; Garner, 1962). . |
’ Chavigny, in a review of the llterature on mlcroblal 1ne
fectlons in hospltals 1n 1977 points out that whlle the complex
problem of the preventlon and control of 1nfect10n in. hosp1tals
requlres the coordlnatlon and cooperatlon of all d15c1p11nes
”the maJor respon51b111ty of 1nfect10n control lles w1th the’
| nur51ng profe551on-— the only d15c1p11ne whlch 1s commltted to’
_thev24-hour_prov151on of cate for the sick in hospltals“‘(p,37).

Anderson andVHimmelsbach“provide:a ffameWOrk’fOrvexamining

' =“nur51ng respon51b111t1es by delegat1ng the respon51b111t1es to

'tfour nursxng Spec1a11t1es the nurse admlnlstrator the nurse -

_‘,control offlcer the nurse practltloner and the publlC health

e nurse The nurse admlnlstrator contrlbutes to 1nfect10n control

| by pr0V1d1ng nur51ng 1nput to the 1nfect10n control commlttee,.
i developlng and 1mp1ement1ng practlces and procedures on her ward

"and prOV1d1ng orlentatlon ongsafe'practlces tohnew staff. These
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1nclude spec1al emphas1s on handwashing, aseptlc technlques
safety procedures for handling contamlnated equlpment and the
need for health education of the pataent and v151tors. In(addltlon,
the nurse admlnlstrator is respon51b1e for liaising w1th other
~groups and acts in an adv1sory capac1ty to "maintain morale .and
- interest in 1nfect10n control measures among nnr51;; personnel -
'_eSpec1ally when dlfferences in op1nlen arlse as between phV51-
cians and nurses" (1967 p. 88) | |

The majorlty of . artlcles in the llterature which deal with
the lmpllcatlan'Of 1nfect10n‘contrpl;for nurses are concerned .
~with thevdeVelopment'of thiS‘relatively new area of nursing'
specialization. The'infeCtien conttol:nurse (ICN) has a wide -
range ofutesponSibilities.whieh Vary‘from institution td'instl;
:tution Garner (1978) 1ncludes in the llst of respon51b111t1es-
"survelllance of nosocomlal 1nfect10ns analy21ng -and distri-
ﬁbutlng survelllance data 1nvest1gat1ng epldemlcs a551st1ng the
Infectlon Control Commlttee\ln developlng 1nfect10n control poll-
‘ffc1es overseelng 1mplementat10n of 1nfect10n control pollc1es »
';and day—to day consultatlon and follow through w1th nurses and
phy51c1ans on 1nfect10n control problems and questlons }f Other:
"hconsultlng respons1b111t1es 1nvolve prov1d1ng cdnsultatlon for\
. 1n-serv1ce educatlon and employee health serv1ce“ (p 11) - *v\< |

.'Hlndley 1nc1udes 113151ng w1th publlc health as an 1mportant

. functlon (19763 Parker (1976) sees the maJor functlons of the



47

-~
s

ICV as belng research adV151ng, and teachlng LeRlche et al
include in the respon51b111t1es teachlng personnel at all levels
1nvest1gat1ng outbreaks recordlng and reportlng of infections,
‘_‘superV151ng aseptlc technlques and leadlng campalgns -aimed at
._1nfectlon control 1n the communlty at large (1967) Anderson and
;‘Hlnnelsbach view her as ”'eyes and ears' of the 1nfect10n con-
. trol commlttee” w1th respon51b111t1es 1n ‘the areas of "case
: flndlng, survelllance and reportlng, analy31s and 1nterpretatlon
epldemlc 1nvest1gat10n 1n$pectlon control educatlon pre- |
ventlon lxalson, and program evaluatlon and recommendatlon”f
(1967 p.90). R R

thlle'an 1nfe¢tion control nurse can be'an-aSSet'to an in-

v

u:tltutlon, not all hosp1ta1§ employ one. The presence of an. l;f;
*1nfectlon control commlttee is a requ1rement of the Canadlan

‘Counc1l on Hospltar Accﬁed1tat1on (CCHA) the employment of an
”ICN is not GWurray, 1975) The 1nfect10n control commlttee 1s :

t”,{v151ted w1th the respon51b111ty for controlllng 1nfectlons w1th1n;(;

1the hospltal and malntalnlng a. safe env1ronment by the CCHA ,ltff_f o

f '1s the pract1c1ng nurse however who is the "flrst 11ne of
SN .

defense agalnSt lnfeCtlonsu for her Patlents CAnderson and Hlm-'f"'“

melsbach 1967 P 84)

The nurse who 1s prov1d1ng care at the bed51de has recelved
very llttle dlrect attentlon 1n the 11terature deallng W1th

nosocomlal 1nfect10ns. She is 1nd1rectly alluded to in several .



">l‘_‘ mltment (1979)

";-«1"55[1alert to 51gns whlch 51gnal 1nfect10n The nur _

v

(‘J “..

of the hosp1ta1 outbreaks dlscussed earller as. a dlssemlnator of

1nfect10n through fallure to 1mp1ement 1solat10n technlques and
failure to properlylwash‘herehands (Adler.et ala 1970; Lintz et
al;, 1976"Watt et al. 1958)7 Most authors feel that whlle

" nurses- have the knowledge to apply good aseptlc technlque they

. ». .
- do not adequately utlllze what they know Crag “in referez;e/to,

'nurses re5p0n51b111ty in cross 1nfect10n 31tuat10ns states that

' ”there can be 11ttle doubt that the nurses' role is central in

,ensurlng malntenance of good ptic technlque on a ward Vursesg

H know the correct procedures and have the most frequent and
Adlrect contact with. patlents They are respon51ble for teachlng
-V151tors the technlque and for protectlng thelr patlents by
relnforC1ng its use by other staff” (1979 p. 41) |

Cragg reports a study undertaken at the Hospltal for Sle

"iChlldren in Toronto to determlne 1f an. educatlonal program would o

2 reduce rates of Cross- 1nfect10n on two pedlatrlc wards On the i

:iflrst ward where the program was 1mposed 11ttle enthu51asm was

",:geherated and the effect on’ 1nfect10n rates was mlnlmal On the;lfh,f
;“}ward where the prOgram was reQuested the staff were w1111ng tO :{:
if‘fawork and the 1mprovement was notlceable Cragg COHClUdeS that

E 1;]the dlfference can be accounted for by dlfferlng degrees of com—'ﬁf}

v Anderson et al empha51ze that every staff m mber must be

' 8

in addltlon toﬂh.9 :
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»chartlng her flndlngS .must communlcate the rnformatlon %0 one in,
authorlty SO that proper steps can’ Be taken to av01d Cross-
\1nfect1ng,other patients '(1967)..
| In‘commenting,on‘some of the prOblems leading to nurses .v
"breaklng technlque durlng an- outbreak of Salmone11051s Watt et
"al state "Perhaps the most 1mportant lesson ‘has to do with the
' problem of Stafflng and of deflnlng dut1es and respon51b111thS ’
?’:for nur51ng staff It 1s clearly unreallstlc to lay out an
elaborate plan for handwashlng and other care technlques and then‘
: overload the staff so that it 1s phy51cally 1mp0551ble to do a -
v flrst rate JOb Not. only does thlS defeat ‘the stated purpose but L
:'the confllct between standards and actual perfonnance producespp"
o frustratlon leadlng to further dlfflculty" (1958 P: 704) |
N The fourth nur51ng spec1alty w1th a role o play in 1n-.v
‘fectlon control 15 the publlc health nurse. Anderson and Humnels—
‘bach see the publlC health nurse s role as prov1d1ng follow up
vj'care for the patlent at home health teachlng for the famlly,pand;
:**lstatlstlcs for the Medgpal Offlcer of Health (1967) LeRlche et
'vxal advocate the 1nc1us1on of the publlc health nurse on the ;1j v

'”fhospltal 1nfect10n control commlttee to prov1de current 1nfor-'v

"1,_'mat10n on the prevalence of communlcable dlseases 1n the cmn-vi""

f f;:munlty (1966) PubllC health nurses however play an 1mportant

blef:rode in prov1d1ng health care teachlng to cllents dlscharged w1th

L communlcable d1seases They must ensure that there 15 no further o
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dissemination of the disease to the community at large.

et

' Research Approaches

In this study, methods ba51c to the sc1ence of epldemlology

:have been utlllzedI Epldemlology 1s cla551ca11y descrlbed as
the s study of the dlstrlbutlon aﬁd determlnants of dlsease ;
Afrequenc1es in man” G%acMahon and Pugh 1960 p 1) The popu-'

: 1atlon rather than the 1nd1v1dua1 is the unit of analy51s
. Descr1pt1Ve technlques are utlllzed 1n collectlng 1nformatlon on -
| the dlstrlbutlon of a dlsease in relatlon to varlous demographlc

' varlables such as age sex and locale “These data are then -
'"utlllzed 1n an attempt to determlne causal factors of the 1llness
w1th1n the populatlon Susser pr0V1deS d1rectlon for MacMahon -
' ?'and Pugh's deflnltlon by addlng that "these act1V1t1es are for |

the purpose of the préventlon survelllance and control of
pfhealth dlsorders 1n populatlons" (1973 p 3) : |

| The most common method of conductlng research utlllied in
uepldemlology is the survey method (Fox, Hall and Elveback 1970

‘1¢Susser, 1973) The survey is; a general method used to establlsh

B f;fﬂrelatlonshlps between or among varlables 1n a populatlon 1n nu-‘

;_merlcal terms Three general approaches are used in epldeml-f»p";,' :

o ;ology descrlptlon surveys whlch set out the dlstrlbutlon of

- varlous,characterlstlcs of the populatlon,panalytlc surveys,:g. ey



“ - which compare dlfferent populatlons to account for the varlatlons '

between them, and experlmental surveys whlch control varlables

' w1th1n the populatlon and Lntroduce a new element 1n order to'

‘measure its effect (Susser, 1973, P 7) |
Descrlptlve or observatlonal StudleS in a fleld settlng com-

. prlse the bulk of epldemlologlc research (Fox- et al. 1970

..pt269).- Outbreak 1nVest1gatlons are an example of descrlptlve

studies~ Most textbooks contrlbute llStS of steps which are E

taken in 1nvest1gat1ng epldemlcs Most anthors 1nc1ude the

_ follow1ng procedures | \ ' | |

1. : Verlfy the diagnosis;

,12;ﬁ’ Establlsh the ex1stence of an epldemlc, “‘;‘>

3. Inspect the enV1ronment

p 4. ' Describe the epldemlc in respect to the Varlables of
o person, place, and t1me by looklng at .

;;(a) age sex, ethnlc or1g1n etc , B
‘(b) spot maps. (floor: plan c1ty maps etc ), '
(<) epldemlc curve, , :
~,S._ fFormulate hypotheses of who 1s at rlsk by

‘"n'.(a) 1dent1fy1ng the type of epldemlc and |
-+ (b) defining the’ populatlon at rlsk '

vi;'rgiﬁkastabllsh control measures to prevent Spread _f;;A‘;‘
'~éfjﬁ_?;Search for addltlonal cases | | i
‘v’g""."v:"conduct more detalled analys1s b)' ,

d(a) calculatlng attack rate tables,

’.,;k (b). establishing laboratory conflrmatlon and -
(c) conductlng env1ronmental studles, fﬁ,7._""' ¥

> '

o

<
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-+ 9. Evaluate earlier hypotheses;

lf 10. V‘Report inuestigetiOn‘
11. Instltute long-term control measures{
(leRlche and Mi'lner, 1971 MacMahon and Pugh 1970 Whlte
1976). |

' Analytlc studles are more sophlstlcated but are usually

s
l*-
i

[undertaken to test hypotheses oenerated by observatlonal studles

,f‘pTwo major approaches are utlllzed retrospectlve‘surveys whlch '_ .

ﬁéﬁ,ycompare patlents W1th hon- patlents in terms of prior. exposure to

;“f‘dlsease, and prospectlve studles (fleld surveys) 1n whlch the .

“F?€‘£eVelopment of dlsease 1is observed 1n exposed and unexposed

- groups These formats do not - allow for the manlpulatlon of

S Varlables (Fox, 1970)

Experlmental surveys are rarely conducted 1n*the epidemi-

L ology of acute d;LseaseS'~~b The most common form of experlmental

" \11,



Search for CauSallEy - | .

N U . . . . :
Disease is attributable to the 1nterrelat10nsh1ps-of mul -

tlple fac-ors ~With an 1nfect10us disease, the blologlcal agent _

whether it be Vlral bacterlal r1ckett51a1 or protozoal must. be -

i
\

present fo vdlsease to occur Whlle the agent 1is necessary, by

itself it is not suff1c1ent to cause 1llness Other factors Ln }

§

‘the host and\dn the env1ronment must be present before 1nfect10n e

w1ll occur ThlS requ1rement is referred to as multlple causatlon

or multlfactorlal etlology (Mausner and Bahn 1974) | The cla551f—:

.1cat10n of factors into host, agent and env1ronmental categorles

1s customary in 1ntroductory texts of epldemlology (e. g , Fox et

1 1970 leRlche and Mllner,,1971 Mausner and Bahn 1974)

-The concept of agent is expanded by Fox to 1nclude nutrltlon ele—.;.4

ments, exogeneus and endogenous chemlcal agents phy51olog1ca1
.lfactors genetlc factors, psychlc factors and phy51cal factors

o as well as 1nvad1ng 11v1ng paras1tes (1971 pp 36 44) LeRlche

a and Mllner add acc1dents 1nstruments of war, and SOClal factors o

1;'_to the llSt (1971) W1th blologlcal agents several character—

’,}glstlcs of the agent alluded to 1n the earller sectlon on Salmon- o

o

ﬁjfella Infectlons are known to’ 1nfluence the development of dls-«
':ease._ These 1nclude the number of organlsms requlred to cause
. “1nfect1on (1nocculum) the Vlrulence of the organlsm and 1ts

':l-re51stance to ant1b10t1cs

Lt

i i
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"Host characteristics influencing the‘development of disedse

' include age, sex race, socioeconomic status occupatlon and ‘

: mar1ta1 status (Mausner and . Bahn 1974). -Other 1mportant char-

“ acterlstlcs 1nclude the general health state and immme status

B Nbusner and Bahn 1974)

f(Fox et al 1971 leRlche and Mllner 1971) Env1ronmental

,factors refer to geographlcal and cllmatlc condltlons soc1a1

con51derat10ns such - as hou51ng and populatlon den51ty, and blo—
loglcal factors such as the presence or absence of partlcular
flora and fauna (Fox et al. 1971 leRlche and Milner, 1971 :

A
v

‘ Epidemlology, as stated above, 1s concerned w1th estab— o

llshlng causal assoc1atlons among factors w1th a-view to pref

b

_ventlng.dlsease;occurrence MacMahon and Pugh in dlscu551ng

- causal relétionships'categorlze Speclflc.factors in’ the follow1ngj‘.'

L Mahon and Pugh prov1de three con51derat10nsiag

manner:

_-Statlstlcal assoc1at10n refers to a hlgher proportlon of people

(4

~ A. _Not statlstlcally assoc1ated (1ndependent)
. B.. «Statlstlcally associated . | ,
+ 1. - Non-causally assoc1ated e
2. Causally associated = - =~ .. o C
 a. Indirectly associated C
b Dlrectly assdc1ataf

o]

(1970 . 18)

,1

_"1n a spec1f1c category exhlbltlng both factorsr,;Causal assoc1--ftf-3 .

";‘atlons are most often determaned experlmentally, although Mac-- ,i_:»\d‘*

Ch can be usefullyi,:_‘"_”;“‘.: S
S S Ly vf”ﬁﬁféﬂjf SR

¥



applied to non4expernnental Studies;in attempting to prove
cauSality.'uElrstly, the proposed causal event nusflprecede the
supposed etfect. Secondly, stronéiaSSOCiatlons are most likely
to be caueal Flnally, they should be consdnant with ex1st1ng .
knowledge CWacMahon and Pugh, 1970 pp.20-21), Mausner and Bahn -
add that con51stency of assoc1at10n and the degree to whlch the

-

occurrence of one varlable can be used to predlct the occurrence
. of another (spec1f1c1ty) are also cr1ter1a whlch are 1mportant
for Judglng the causal nature of relatlonshlps (1974 pp.101-102).
To represent the causal relatlonshlp among variables, the J
use of models has developed Susser descrlbes ‘the uses of modelst
-as elther predlctlve or representatlo | Wlth a predlctlve model .
the known relatlonshlps anong yakgagles can be utilized to ex- .
) trapolate future trends The most common use of these models is
for plannlng purposes. Representatlonal models are useful in
organizing,- medlatlng, and analy21ng relatlonshlps into a more
}51mp11f1ed fonn The ‘organizational functlon of a model is in-"
herent in the synthes1s of quantltles of complex related factors
| 1nto a 51mp11f1ed visual form. As well, the model may serve to’
i ‘med1ate between either tradltlonal and contempory v1ewpq1nts |
l‘w1th1n a dlsc1p11ne or between allied but usually unrelated
fields of endeavqur. Analysis of models which describe differing
causal sequences resultlng in the same outcome is useful in

L

‘,‘ locatlng current gaps in knowledge (1973 pp 32- 34)



The early models utilizedvin epidemiology dealt with s;m4
3 plistic causal relationships- (Susser, 1973, p.30). The tridngle,
frequently referred to in epldemlology literature, is one of the
flrst used. It nnplles that each component - host, agent env1ron-'
ment - must be considered in explaining disease occurrerice.
Ayterations in any component mill either increase or decrease
disease. | | o |
'A Later models wh1ch look more reallstlcally at the 1ntér-

relatlonshlps among varlables are more general in sc0pe and‘b
kusually lack the prec151on requlred to explaln causal relation-
- ships (Susser 1973, p. 30) Two further models frequently used
to illustrate. more complex relatlonshlps are the wheel model and
ﬁthe web. of causatlon

In the wheel model factors 1nf1uenc1ng the development of -
dleease are con51dered to be part of man (including his genetlc
| core), or his phy51cal SOClal or blologlcal env1r;pment The
dlsease cau51ng agent belongs in one of these categorles (Mausner
'and Bahn 1974, p. 35) Whlle this model more reallstlcally
represents man and the agent as 1nteract1ng with the env1ronment .
. the relatlonshlp among 1nd1v1dual variables is st111 rot clear

The web of causation, proposed by MacMahon Pugh and Ipsen
in 1960 looks at the 1nterre1at10nsh1ps of multlple components
assoc1ated w1th the deve10pment of symptomatology Rather than

attempting to arbltrarlly c1a551fy factors as 'host," ”agent" or
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env1ronmenta1” influences, each documented factor 1e\e1mply
connected representatlonally by a line to other relateamfactors
thus forming a network or web of interrelationships Ql960;
pp.18-20).

Both the wheel and the web of causation are termed 'eco-
logical models'" as theplfocuswon interrelationships of all 1iving0
thlngs rather than those dealing spet1f1cally with states of
human health G%ausner and Bahn, 1974 Susser 1973). The tem

“ecologlcal” 1s also used more loosely in the soc1al sgiences to

.(*

W

dlStlngUlSh group phenomena from individual- phenomena (Susser,
1973, p.51ff). In model development as in other areas of re-

' search deelgn, attentlon must be pald to the level of organlzat1on
lunder review. Either the model should-be llmlted:to.one level or

var%ables must be sought that link the levelsf(pp;48—63).

Summary of the Literature Review
e

. Newborn infants, espec1ally those born prematurely are Very
' vulnerable to infection. It is not surprlslng, then that when

'Salmonellae _pp are 1ntroduced into the env1ronment outbreaks

of nosocomlal 1nfect10n can occur., The chance of 1nfectlon
»',occurrlng seems to be enhanced. when the straln is new to the com-

munity, or whe it,is resiStant to many antibiotics.

-
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v

The 11qu1d nature of infants' stools predlbposes to gross
‘env1ronmental contamlnatlon which can serve as a reservoir to
- perpetuate the “epidemic for several weeks or months. Fecal

“carrlage of- Salmonella spp by nursery staff can also lead to

propagation of the outbreak. Control measures centre around Te-
ilnstltutlng stringent aseptic technlques when handllng 1nfected
infants and their clothlng, isolating those who are infected
decontamlnatlng the env1ronment and carefully washing hands
before and after handllng infants or thelr equ1pment |
Diarrhea in infancy has been noted to affect Subsequent
growth patterns although usually 1n a tran51ent fashion unless
nutrltlonal or soc1oeconom1c condltlons are unfavourable Among
“the many other factors wh1ch 1nf1uence growth durlng the flrSt
year of life dlet sex, and size at birth will have the most

-

affect | B N
It is clear from the literature that preventlng nosécomlal
1nfect10ns and their sequellae is the respon51b111ty of all who
'work in hospltals Nurses however must accept prlmary respon-
i 51b111ty as they are: the only health care workers who are in 24~:
“hour contact with the patlents Whether worklng at the bed51de
in admlnlstratlon or as an. 1nfectlon control specialist, nurses
must strlve to prevent nosocom1a1 1nfect10ns through the careful

appllcatlon of accepted practlces of aseptlc and 1solatlon ‘

, technlques



CHAPTER III
METHODOLOGY

- Research Design

(w ) T

It was stated in Chapter I that all aspects of this study -
(gutbreak 1nvest1gatlons communlty survey‘to detect add1t10na1
-cases,’ and follow up study of growth patterns in 1nfected 1n-

" fants - were.observat;onal ;n nature. The non-experlmental

nature of the study precludes deliberate manipulationhof the
variables. This is consonant with the majority'of studigs under- -,
t;ken in,epidemiologic research~(Fox'et al 1970).\'

For purposes of clarlty in ensuing dlscus51ons, the method-
olog1ca1 aspects of thlS study are d1v1ded 1nto two phases A
Phase I refers to all aspects of the outbreak analyses Phase 11
- refers toythe study of growth patterns in 1nfected 1nfants
'»Phase I is further d1v1ded 1nto the follow1ng sectlons T IA

Lrefers to the 1nvest1gat10n of the 1n1t1a1 outbreak IB refers to
_‘the 1nvest1gat10n of the second outbreak and IC refers to the o
1vsearch for the occurrence of addltlonal 1nfect10ns dlssemmlnated !
to the communlty between LA and IB | | |

In outbreak 1nvest1gat10n varlables assoc1ated w1th the

development of the dlsease are determlned as the result of anal-'

cg
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ysis of the-data rather than prior to data collection Studies - -
of thlS nature are undertaken to enumerate cases with a view’ ton ‘
edaborating the dlStleuthn of dlsease The 1nvest1gator chose;.
- a Eriori, factors which in terms of the»literature were‘logieal

priorities in:aata collettion,lang_for which data existed;-lThe

‘factors which appeared to be a550ciated with the development of |
Salmonellosis in infants became the independent. variables in the-

vmore r1gorous analyses almed at determlnlng factors pred15p051ng

to 1nfect1on.

Indepéndent Variables

‘In Phase I, thekindependent~variables included: ~Sex;zlength‘
" of hOSpitalization;fmode‘of delivery; weight; length, and heﬁd
.circumference at hirth“fnanery utilized' diet'uantlbiotic usage;
vtreatment w1th phototherapy, anox1a, and the relatlonshlp of 51ze
"to gestatlonal age. In addltlon, some maternal factors were

con51dered 1nclud1ng age, marltal status parlty, and soc1o— ‘,(L;-':
}veconomlc status. f%;:" | | | | o B
In Phase II ‘all of the above 1ndependent var1ab1es were 1n-fr
,cluded in the analyses.: In addltlon :the fOllOWlng varlables‘ o

| were 1ncluded Salmonellal 1nfect1on dur1ng the neonatal perlod

R welght length and head c1rcumference at three months dlet at

‘;fthree_months» hlStOIY Of diarrheal illness Prlor:tonthiee months, .

Q_~._"
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.welght 1ength and head c1rcumference at six months hlstory of .
dlarrheal illness between three and six months welght and length
at twelve months and history of diarrheal 111ness between 51x

and twelve months of age.

Dependent Variables -

»

T

In Phase I the dependent Varlable was 1nfect10n with

Salmonella california. - In Phase II, the dependentvvarlable was

."grox

.

The Patient Population

. The total patlent pOpulatlon studled in thlS report con- e
: 51sted of 1nfants born 1n a large teachlng hospltal ‘The 1nfants d

1n Phase IA'were Cared for 1n the newborn nurserles of the hos- ’

S pital between July 18 and August 1, 1977 (N—lll) In Phase 1B,

fd'lnfants born in thls h05p1tal between January 27 1978 and Feb-
 ruary 23"1978 were. 1ncluded (N—219) B (e

All newborn 1nfants admltted to the Neonatal Inten51ve Care o

ftUnlt (NICU) between August 1, 1977 and January 27, 1978 were in- o

'-,cluded 1n Phase IC There were 278 1nfants admltted to the NICU.;:‘.-?* )

-

1?51d.:dur1ng the perlod of tune under study Durlng the 1nvest1gatlon f,.‘vb~1':

i:183 (65 8°) of the 1nfants had fecal spec1mens submltted for : ;;::,

| : analy51s



| " For ana1y51§ of factors predlsp051ng to 1nfect10n and for s
the follow up study of growth patterns in 1nfected 1nfants all
~of the 1nfants in Phases IA and. IB who stlll lived in Edmonton _”
i and attended the Well Baby Cllnlcs sponsored by the Edmonton
-Local Board of Health were candldates for 1nc1u51on Table 1
.shows the prOportlon of 1nfants located for fo ow~up u51ng this
method | | : i A
'TABLE 1 |
STUDY POPULATION FOR PHASE T1

o Number of Infants . Proportlon of
| Number of Attendlng City  Infants Eligible

Outbreak'h . |Infants Born C11n1cs ’ . For: Study
August l, 1977_' o 48 Coo 432

T January 27*- Feb- el L R IEIE
: ruary 23 1978 S8 1000 ‘~“ 45,7

A substant1a1 proportlon of the populatlon served by the

' hospltal 1s rural The dec151on was made not to 1nclude these o

:*flbables 1n follow up Due to both the exc1u51on of rural chlld—

vhdfhlnfants were lost to follow up

Infants w1th congen1tal or developmental problems whlch ’

‘ “h”'could potentlally 1nf1uence thelr rates of growth were excluded

o from Phase II of the study These 1nc1uded Conggn;Faljheart; o

“°. ffren and the moblllty of famllles 1n the c1ty pOpulatlon the manyfhfu,fd;,v'
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disease}(Z);‘identified:psYChomotor»abnormalities (2); and cleft
"iip and palate (i).f Other infaﬁts whose records at ‘the Well Baby
Clinics did_hot include at least three serial measurements of |
weight;;length;;and head circumferenoe were also.excluded} Ofrthe
f 148 who could be‘located,.97 infants;‘with measurements of -
weicht ~ieﬁgth 'and head'circumference at threeﬂfsix,'and twelve
_‘months of . age were 1nc1uded A further 13 were 1nc1uded w1th
measurements avallable only up to six months of age, making for

a total of 110. i&:

A
RN

Research Instrument

| A questlonnalre was constructed to obtaln 1nformatmon about
1nfants stool characterlstlcs antlblothS admlnlstered and

patterns of 1llness in Phase IC It was. de51gned for data col-

' lectlon from parents by publlc healt nurses. The questlonnalrejr -

a

;con51sted of a serles of closed questlons de31gned to e11C1t
,jlnfonmatlon about the 1nfants bowel hablts

Questlons on stool characterlstlcs were de51gned follow1ng 'h}fg

A

. an analy51s of the descrlptlons of 1nfected 1nfants stools con-:3~}

f}ﬁtalned 1n the nurses notes durlng the f1rst outbreak The as- S

ﬂ“igsumptlon was made that these would be the dlfferences that would juehf;u

3=f1 be most readlly notlced by the mother or guardlan In addltlon

| *'ﬁ 'fthe parent/guardlan was asked 1f the Chlld had had any eplsodes _} hrffht
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of frequent. loose stools, or if the child had had diarrhea. The

use of antibiotics was also questioned. A copy of the.instrument

s containedfin Appendix IT.

Validity

. Tﬁe instrumentrwas examined by three nhysiCians withfexpere ;
tise in infectious diseates, the Research Officer of the Ednohton
Local Beerd ef Healtn, end'the eight Nursing‘Supervisors of the'
v:pUblic health clinics in'Edmenton Only 1tans on which there was
f maJorlty agreement were included in the questlonnalre Thls
 »prov1ded;some degree of content valldatlon (Eampbell and Stanley,
1974). R e E |

In addltlon culturlng rectal swabs to detenmlne the pres-

ence of Salmonella spp pr0V1ded a measure of concurrent Valldlty ‘

'ﬁffor the 1nstrument s ablllty to detect Salmonellal 1nfect10n (see
UEE S SR S
o Campbell and Stanley, 1974) L

No testlng for rellablllty of the 1nstrument was carrled out  |

"tftitprlor to admlnlsterlng 1t 5] ;”

% oo s
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Data Collection Procedures

4. -

{. Outbreak Investigations

During both outbreaks, the investigator, as Nurse Epidemi-

ologistﬂwlth the Edmonton Local Board of Health, was invited to

participate. in analyzing the problem. ‘In both.instances, the.
outbreaks had peaked prior to the issuance:of the invitation.
Line llst1ngs of all infants known to be 1nfected were created

from existing hospltal records containing 1nformatlon on all

factorsrgudged by”the 1nvest1gator to be pertlnent and.for Wthh

flicategorles llsted above

data ex1sted “The lnformatlon 1ncluded nursery utlllzed mode of |

Q':dellvery, b1rth date, sex, blrth welght use of suctlon equ1p—

ment use of oxygen equlpment antlblotlc therapy, other treatf

~ments d1et symptoms of illness, and the treatment of the Sal-. . -

¥

Amonella-lnfect1on Informatlon collected on each 1nfant S o

'mother 1ncluded her address hospltal room number, parlty,‘
,: marltal status and symptomotology on adm1551on and throughout =

t,iher hospltallzatlon Infonnatlon on all other 1nfants born

¢

'ffdurlng the outbreak perlods was then collected accordlng to the'

Concurrently, env1ronmental swabblng was done of all equ1p-s;ﬂ"-"
“-'ment 1solettes cr1bs furnlture and de11Very tables Unfor-

ftunately, a dec151on was made 1n Phase LA to delay enV1ronmental.brﬁ"“7”h

._*‘-'
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s

swabblng until after termlnal cleanlng of the wards had been

7 carrled out, All staff were requ1red to submlt stool spec1mens

for culturlng All infants in the nurserles and thelr mothers
had stool spec1mens sent for culture prior to dlscharge Samples
of fonnula chosen from the same- lot used durlng the outbreak were

submltted for culturlng Records of p051t1ve cultures and antl—

,blotlc sen51t1V1ty patterns were obtained" from the Prov1nc1a1

: Laboratory of Publlc Health. = , | t

A
At a later date 1nformatlon on gestatlonal age length at*

v blrth and head c1rcumference at blrth was collected on all 1n-

[ se II study, from thelr hospltal'

'l parlty, and the occupatlon of

. e1ther the mother or father 1as also noted

/

For 9 months follow1ng the second outbreak all newborns had

stool cultures taken on thelr fifth- day of life or at dlscharge

n\

- Wthh ever came flrst to check for further dlssemlnatlon of the‘

. 5’3 -r;f—v Sh
) . N}‘E § '\‘5?;

9
G

Y v'r -._. P ',‘ : ‘z'

LlStS of infa ;s who had been admltted to the NICU were |

'”vffobta1ned from the hosp1ta1 understudy,_ Blrth dates and the par~*{ff
d:bfents addresses at the tnne of b1rth were obtalned from the

'fﬁ7h05p1tal s admlsS1on llStS Infants were grouped by address 1nto R
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groups corresponding to the Regions served by the eight City
health clinics. Infants residing out of town were grouped ac-
cording to the Provincial health unit areas.

'PUbllC health nurses_attempted to.v151t‘each infant at home.

&

After explaining the reasoh for the visit, the nurse administered -

the_questionnaire to the parent or guardian and then obtained a
fecal speclmen by rectal‘swab or from stool;:if available. The
fecal spec1mens were taken to the Prov1nc1al Laboratory of Public
‘ Health for culturlng Questlonnalres were returned to the ,
«gcentral offlce of the Edmonton Local Board of Health ’
L. ‘When no one was avallable at the address the nurse left a
letter explalnlng the nature of her visit and asklng the parent
‘to call. If these parents were unavallable durlng the day, ‘the
questlonnalre and instructions for collecting the stool spec1mens
were then left at the home. _ .
For 1nfants residing out of town (N 75) llStS of the 1n- _ :

’ fants names b1rth dates and addresses were forwarded to the

.‘Med1Ca1 Offlcers of Health Gm]i s) for the approprlate dlstrlcts :I;{.-

‘.rAn explanatlon of the study, and suff1c1ent coples of the qUes-n 'J

'iitlonnalre accompanled the l1sts In addltlon the Deputy Medlcal

‘ Offrcer of Health for the C1ty of Edmonton called the outlylng -

g

to’ further apprlse them of the study, and request the1r

:7>r_supportri Publlc health nurses from these dlStTlCtS then Vlslted

:,"the 1nfants at home to admlnlster the questlonnalre and collect "'

B
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the fecal specimens. The rate of"recovery~from the districts was

64%. Within the city,..a recovery rate of 66.5% was_ obtained.

Studxgof Growth Patterns

' To‘obtain the'measurementsiof”diet.‘illness ”weight iength,
and head c1rcumference records of the CltV health department o
‘were. uséd. The 1ntervals of 3 months 6 months and-lZamonths
were chosen as. they corresponded with ex1st1ng schedules for *
1mmunlzatlon - If 1nfants had been assessed as belng pre term at .
blrth adjustments in the dates chosen for measurements were made
in accordance w1th recommendatlons by Lubchenko et al. (1966)

Measurements taken w1th1n one week on elther 51de of the chosen

1ntervals were accepted w1thout mod1f1catlon All measurements '

.

- were converted to metr1c. r»*, S 0 TR ' ,,'
If 1nfants v151ted the CllnlC at lnte%vals other than those '

: spec1f1ed above, the requ1red measurements were calculated by

methods utlllzed 1n Newman and Alpaugh (1976) gAvallable mea—f )

e

surements were plo%ﬁed on'a growth graph A llnear relatlonshlpv;'h}

between the measurements was, assumed and a. stralght 11ne drawn,

Q

‘to; connect them The p01nt at whlch thlS llne 1ntersected the

de51red tlme 1nterval was chosen as. the 1nfant s measurement for7t'

°

the requ1red tlme To use thlS approach a measurement.had to be

avallable wrthln two months of the requlred tlme., No attempt was 3};r~}'<

,v,‘.o.

-
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o

made to project measurements beyond the data available If an

-

actual measurement had not been obtained on either-side of the
) requlred one, no measurement was recorded. Assessments of head
"'c1rcumference were not routlnely recorded for 1nfants at 12
months of age. ThlS measurement was dropped from the analyses
| Socioeconomlc status of families was establlshed\u51ng-the
scale for fathers' occupatdons.publishedfby Blishen and McRoberts
g'n 1976. The 1ndex scores were divided into three classes based
‘on methods suggested by Bllshen (1967). | If the mother was un-
married, her occupatlon was used to determine the SES of the
| famlly by utlllzlng the scale publlshed by Bllshen and CarrollLln:
1978, If the head of the household was unemployed or was a
ustudent the famlly was not c1a551f1ed
Chlldren were assessed as be1ng small for gestat10nal age. 1f

'thelr blrth welght was below the 10th percentlle on the graph
develOped by Lubchenko et al. in 1966. ‘ ‘

: oo - o Iy
o - . N

Analysis of the Data -

a3
<

" The analy51s of the data is descrlbed as- follows outbreak
) analy51s procedures (Phases IA and B), ana1y51s of the comumty '

survey (Phafe IC); and growth ana1y51s procedures (Phase II)

s
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Outbreak Analysis Procedures

- ’

" Epidemic curres for outbreak analysds were plotted for both
'outbreaks. The place,whereagreatest'transmiasion occurred was
determined by tabulating the distributioh of uses by nursery of o
residence during\thevoutbreakr Babies at risk were characterized
by tabulating the distribution of cases by birth date, sex, mode
of delivery, dlet and treatment reglme |

To determlne associations between 1ndependent and dependent
varlables infants who acqurred S. callfornla durlng the neonatal

°

‘perlod were compared to thelr non- -infected birth cohorts on the

_.1ndependent varlables u51ng Chi Square analy51s Data Wthh were
P 1nterva1 or ratlo scale were converted to. ordlnal categorles for
:the procedure (Ferguson 1971) |
Step-w15e dlscrlmlnant ana1y51s was used to determlne Wthh
Alndependent variables exerted the most 1nf1uence on the develop—
ment of ‘the dlsease (Kerllnger 1973). Because the. technlque is

based upon correlatlons an assumptlon had to be made that the }"

ak
Vi

varlables were quantltatlve in nature (1nterva1 or ratio scale)

&
'V(Ferguson, 1971) To meet thlS crlterlon, data wh;ch were nomlnal
or'ordinal,level were converted by using dummy variables (Kim and

Kohout, .1975).

e
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Community Survey

o~ ’ . i‘\
i t N A
Information from the survey was summarlzed and arranged in

frequency- tables.

Analysis of Growth Patterns

vstep-wiee multipleltegression anaiysis was perfbrmed to
determine the amount of Varience accounted for in grawth by the
independent variables. Several measurements of growth were used.
For' the purposes of thls study, ”orowth” was defined as. thek
| 1ncrease in anthropormorphlc measurement between two spec1f1ed
- time 1ntervals Growth in welght was determlned for 0 to 3
months 3 to 6 months 6 to 12 months and 0 to 12 months llnear |
| growth was determlned for 0to3 months 3 to 6 months 6 to 12.
months and O to 12 months growth in head c1rcumference was
determined for 0 to 3 months and 3to6 months

Two basic assumptions underlle the use of regfeésion anal-

w51s Flrstly, ‘the varlables were assumed to be add1t1ve (in-
terval or ratlo level) This assumptlon was met by convertlng
' nom1na1 and ordinal level data to dummy Varlables The second
' assumptlon was that the relatlonshlp between the 1ndependent and

, ‘dependent varlables 1s 11near (Kerllnger 1973)
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NN

) |
As growth patterns are known to be curvilinear, an attempt

A “a

was made to sffaightén the line by converting anthropdfmorphic
measurements to logarithmic scales. A better approximation of
1inearity,’as judged by\plotting residual score during multiple
regreséion_analysis,‘was maintainéd by using the actual measure-

ments. . The logarithmic conversions were not used in further

~ analyses.

e
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CHAPTER IV -
PRESENTATION AND ANALYSIS OF THE DATA

© The data relevant to Phase I of the study are.presented and
v !analyzed in the_follouing order: _(ijwdescription of the out- .
breaks; gzj‘comparison,of results obtainéd in'hoth outhreak

. investigations; (3) results’of thejcommunity‘survey; and O]
hreSults of the stud;\of\predisposing factors. The analyses of
—data relative to the indepeﬁdent variabies‘under discussdon in

| Phase II of the study are presented 1n the follow1ng order ,(15
factors affectlng growth as measured by welght galn, (2) factors
affecting growth as measured by 1ncrease 1n body length and (3)

factors affectlng growth as measured by an ‘increase in. head

: "c1rcumference - S '_": o . o

";'Outbreak:InVestigations ij‘ 3

o hDescription of the First Outbreak
N ‘ e E
2}

v On JUlY 21 1977 Baby A (BD 18 7- 77), a patlent in the ; B
L:NICU of a. 1arge c1ty hospltal was noted by her nurse to have
‘watery—green stools A stool culture was obtalned but the _' e

1nfant was not 1solated unt11 the laboratory prov1ded a dlagn051s
N R Lo : SN

w5

e
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of Salmonellosis tWo days~later On July 23rd the infant was

started on a 10- day course of gentamyc1n therapy A stool spec1— :

©.men collected from the mother revealed the presence of Salmonella

Spp. The sero- type of both cultures was later reported to be

S. callfornla Examlnatlon~of Mrs A's hospital chart Tevealed

o«

that although she had not had any dlarrhea prlor to or followlng '

| dellvery, she had felt unwell for 24 hours. Her admlssaon
temperature was 38.3°C. o K

On July 26th Baby B (BD 6 7 77) developed loose muc01d
blood- streaked stools HlS temperature rose to 39 C Isolatlon
: ‘technlques were 1nst1tuted 1nclud1ng gown%§g when handllng the

1nfant and handwashlng after touchlng either the 1nfant hls~

- on a 3 day course of anp1c1111n and- kanamyc1n therapy On July
'28th when the 1nfant was conflrmed by the 1ab as hav1ng Salmon-

, ,i;}e11051s three other 1nfants Baby C (BD 26- 7- 77) Baby D (BD'jf”"
- 18-7- 77), and BabY E (BD 20 6 77) belng cared for in the same‘s;l
t:pend of the neonatal nursery as Bables A and B had stoo£§ cul- ,fj-p:_

'ﬂatured Although the 1nfants were asymptomat1c at the t1me of ‘y5 -

‘cultur1ng, all- of them later developed loose stools

]5v; Baby F (BD 23 7 77), transferred to NICU fbr phOtOtherapy;:j SR
, \ AR
, on July 24th, developed frequent bloody, muc01d stools on July ;«.

Y
+

clothlng, or equ1pment used to care. for hlm -He was also started S

hi 27th Wh1le a s- day course of gentamyc1n therapy was started B

then, 1solatlon procedures were delayed unt11 p051t1ve culture ';y ;f i

AL
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‘reports were recelved on July.29th. . »

" Baby G (BD. 26-7- 77) was transferred from NICU to the maln |
»nursery on July 27th He was readmltted to NICU on July 28th, »
when he developed loose stools, and was isolated on July 31st
when Salmone11051s was conflrmed Baby H (BD 25-7- 77), who had
_been in- the NICU follow1ng blrth had stools cultured follow1ng
'dlscharge by a publlc health nurse and was als,wfound to have
Salmonellae in hlS stool The Prov1nc1al Laboratory of PubllC

BN

Health later confrrmed that all of the above Sahnonella 1solates

- _‘were S. callfornla One other infant w1th watery stools was

| shown to, have S typhlmurlum no further 1solates of thlS Sero-

.'.type were detected The stools of two further mothers, Mrs G

-and Mrs. H, were found to be p051t1ve on later cultures taken

‘J

*‘after dlscharge

Control Measures

-y

On JulY SOth all adm1551ons to the nurserles and obstetrlcallh;.-{i:f

't,~1rhfloor were stopped All 1nfants and mothers strll 1n hospltal

"fwere cultured Those Wlth negat1ve stool.cultures were dls-,,

. *'srcharged as qu1Cle as possrble All 1nfants su5pected of hav1ng

7ufd1arrhea were kept 1n an observatlon nursery A temporary nur—'

| "'f“ready for dlscharge Bables already 1n NICU stayed there umtll

s o
_sery was' opened on the obstetrlcal floor to care for 1nfants not

'\"-'.f:"f-i B S
T " ‘_.



“‘1-_‘floor who had not been culturiﬁiwere 1nvest1gated at home by
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::_discharged home.. Visiting<ua§restricted;—

Infante.with Salmonellosie and lnfants with loose etools

© were placed on isolation technlque Contaéts of~these infants

ﬁwere nursed separately, but weTe not on 1solat10n protocol

:Separate nur51ng staff was used for each category of 1nfants;““
': On August 3rd, the 1ast patlents on the obstetrlcal floor

- were dlscharged and both the 1abour and dellvery sulte and the

',obstetrlcal floor were thoroughly cleaned Adm1551ons were agaln,_

_ recelved on August 4th | | » -
| d The NICU remalned closed_to adm1551ons untll the last 1nfant‘,
was - dlscharged home on Augustcéth All of the nurseries were |
";dlslnfected prior to reopenlng and env1ronmenta1 cultures were}
1'utaken - A1l patlents dlscharged from the nurser1es and obstetrlcal

l

: Upubllc health nurses.

. Description of the Second Outbreak SRR -

On January 27 1978 Baby AZ (BD 25 1 78) developed watery-;ﬂ;;”;j?_*

n}fgreen stools A spec1men was taken for culture and the 1nfant

vwas placed on 1solat10n technlque 1n one corner of the normal o

w u!

}frecelved At thlS p01nt the 1nfant was placed on 1solat10n ;:gylggr~7

. ,v!v-;
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technique in'the same room asAhis'mother who was culture neg-
~ ative.  Both were discharged home on January 31,

On February 3rd Baby BZ (BD. l 29-78) deVeloped 1oose green

stools While the ”looseness” dlsappeared a few days later, the

stools became offen51ve -smelling by February 9th On February .

, lOth the stools were cultured and)on February l4th the labor~

"atory conflnned a Salmonellal 1nfectlon At that p01nt- the baby

) 't‘hwas 1solated from other 1nfants in NICU A stool cuIture screen-"\

t‘
i

: 1ng on all 1nfants was conducted

. Baby C2 (BD 2 2- 78) had been documented 1n the nursery

notes as havxng 1oose greenish/yellow stools on February 4th By‘

‘ February 12th blood was noted in hlS stool and a culture was

i i"itaken He was placed on 1solat10n technlque on the 13th Pos-eé
: l'1t1ve reports were recelved from the laboratory February 16th on‘v
A.'i!a Second spec1men taken on the l4th | : N | o

Baby D2 (BD 30 1 78) and Baby EZ (BD l 2 78) were found to |

T}be harbouring Salmonellae follow1ngé%he stool screenlng Both

foalnfants had been 1n NICU folloW1ng dellvery Baby D2 dld not

'i'htfhave 1oose stools but developed a red rash on her butt as had

D7

‘.hFebruary 4th and 7th although the cultu;es were not obtalned
' _:'untll the 14th ) T

S

g .

| ‘”:1Baby C2 Baby E2 had loose watery stools 1nterm1ttent1y between f»e'n :



"5T'ti oxygen equipment and anesthetlc equPment 'f-'7fé“F%~v
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All_isolates were again identified as S. california This

- sero- type was sensitive to all maJor antibiotic groups as had

been the case in. the first outbreak

Control Measures
No attempt was’ made to close e1ther the obstetrical floor or

the NICU Rather than separate the 1nfants from their mothers,

1solat10n procedures were drawn up by hospltal personnel to allow

the pa1r to be together (Appendix C) VlSltlng in the room was '

restricted to~fathers only Both parents were- 1nstructed 1n the ’

handling of the. contamlnated equfpment Long- sleeved.gowns weTe

to be worn when handling the 1nfant Whlle the normal procedure o

in the hOSpltal was to return 1nfants to the nursery at nlght for _;};

closer observatlon 1nfected infants were to remain w1th their

‘ d; mothers for the entire 24 hours Nurses were 1nstructed tqftake

W
o the 1n1t1at1ve 1n 1solat1ng 1nfants w1th diarrhea.. Each unlt was

to be thoroughly cleaned when the palr was dlscharged Guide-'

',Qi lines for the care of 1nfants 1n the NICU were also clarified
(@mMmC) o ,, 7 i '
N ' % R SI
Exten51ve enV1ronmental culturingrwas carried out on equ1p- Lt
,v!7 g .

- ment from the labour and dellvery rooﬂs and the nurseries w1th

speC1al attention be1ng focused on suction equlpment and tublng,v 31:;c;a'~

B
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Results of Qutbreak Analyses

-

Figure 1 1llustrates the temporal relatlonshlp among cases
in the nursery durlng the flrst outbreak by date of onset of
symptoms The hlstogram 1nd1cates the outbreak is more in 11ne ‘
with a propagated than a common source outbreak The clusterlng

of cases around July 26th and 27th could have resulted from ex-

A

* posure to a common vehlcle at that pornt in time, however In i
.Flgure 2, the relatlonshlp among the cases durlng the second
»1nc1dent deflnltegy,assumes the shape of a propagated outbreak
;‘Baby A2, the- 1ndex case of the outbreak had been dlscharged by‘
| | the time baby B2 the second case, became 111 In addltlon ‘both
| 'the 1ndex and 1ast cases were in the nonnal nursery rather than

‘?rMNICU Closure of the ward durlng the f1rst outbreak 1s the most ‘

¢

probable cause of a shorter epldemlc perlod at that tlme

: { In Table 2, comparlson of Attack Rates between the outbreaks

vjjrlndlcates that prOportlonally fewer 1nfants were 1nvolved durlng >
o 5the second outbreak Whlle only the NICU was. 1nvolved durlng thef

' ;1n1t1al outbreak cases occurred in the normal nursery dur1ng the;df

S

T fsecond outbreak f_ﬂyp,*fyj“. ?jfﬂ"'” G

e The male fenwle ratlo among cases 1n both outbreaks was 1 l G

h_regardless of the fact that therejwere proportlonally more males ;f”f_p;rf7

'~ff'than females rn NICU the area of greatest rusk of 1nfectlon

| ;ffu'Durlng the f1rst outbreak the male female ratlo in NICU was

,\:\.
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FIGURE 1

4 . EPIDEMIC CURVE FOR INEANTS IN FIRST OUTBREAK -
©* . WHOSEILLNESS WAS DETECTED IN HOSPITAL* S

A

o 23 w25 %2 235”29‘:30 B
Lo T JULY 1977 R
MEW@&NWMMM(R PR
'FIRST: POSITIVE CULTURE _,;~-*

i % One 1nfant born Jlilx 25 who had been in NIC_U _was found to

have p051t1ve stool cultures after dlscharge

. '_:- MR S :\
ga_?i‘ P T :
A [ E
£
*
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FIGIRE 2 o
EPIDEMIC CURVE FOR INFANTS .
IN THE SECOND QUTBREAK

R 27 29 31 2 4 6 8 10 12 14 16 18 120 22
"“.,"JAMMRY Vo f o FEBRUARY “

B DATE OF ONSET OF SYMPIows OR
. FIRST POSITIVE GIL’IURE
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TABLE 2

'COMPARISON OF ATTACK RATES BY NURSERY

2,
v oo
YL

o

[ o >

.82

AN

Outbreaks Al Newborns ~ _NIQU

| Noﬁﬁal‘Nmsery,

| “Becond (N=212)

First (V=111)  ~  5.4%. . 36.4%

2.9 678

0%

.9

1.35% -

O
\

iABLE-SJ

;ff;v

' AITACK RATES AMONG INFANTS
' RECEIVING PHOTOTHERAPY

e -Fﬁ,; o
 First Outbreak (N=6) | . .

. ,‘5 ‘ \/._i‘..-". . -
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1. 75 1 durlng the second outbreak the male female ratlo was : ,f
o 1 06: 10 \ I
- T S Sl

Phototherapy trea\_ent reflected an assoc1at10n W1th the

development of S callfornla (Table 3) In both‘outbreaks attack lfg,

E }rg f‘ rates(;ere hlgher for 1nfants rece1v1ng phogotherapy than for

those who d1d not k Y i \ ,\ \\ R " ’”
2 The food spec1f1c attack rate analyses Tables 4 and S do
. not ;mpllcate any partlcular dlet as contrlbutlng to the develop-
\;h”‘ ment of Salmonellos1s No 1arge dlscrepancy was noted between
attack rates for bottle fed versus breast fed 1nfants Samples o
of formulae from the same lot as that used durlng the 1n1t1al
| outbreak d1d not grow pathogenlc bacteria on culture ﬁ N\\ .
| ,g; A total of 51x 1nfants ln the outbreaks was reported to Be “.
a asymptomatlc by the nurslng staff Recorded stool character- }i
| 1st1cs however’ 1nd1cated that there were d1fferences detectable
in most lnfected infants. * The symptomatology was varled Table !
6‘com;ares the proportlon of symptomatlc 1nfants w1th thelr non-
;J \1nfected b1rth cohorts in NICU Vomltrpg was not ‘a prom1 t‘d'
; feature of the 1llness, but occurred more commonly ‘in thensﬁ-
fected 1nfants.‘ Fever was a symptom only durlng the flrst out—5
break Loose stools Were also noted more commonly among 1nfected“”‘
| 1nfants although they occurred in unlnfected 1nfants‘as well
Blood and mucous in stools were almost exc1u51ve1y related
Salmonellal 1nfect10ns.’ While colour.was not very effectlve in

L. . : . “ . . J
) . 4



" Foop SPECIFIC ATTACK RATES FOR INFANTS BORN’

.“.

- ,- TABLE"‘ ‘-

DURING THE FIRST OUTBREAK

s
R

W .' .

E _Ate“‘

R

2.

N,

D1d Vbt Eat

Ny

| (Foqd

o

Total

Attack‘ R

Rate

Ill Total\ Rate

Attack

AN

D;fference‘v”

Breast M11k

R Enfalac 13 5
' Enfalac 20 -7

t‘ Glucose

R

1o
¢ .

r n

—“10 09

= 106 S 15.2%

1z s

7.8%‘,}:
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' TABLE 5

FOOD SPECIFIC ATTACK RATES FOR INFANTS BORN
p DURING\THE SECOND OUTBREAK I

Food

11

- Ate’

Total .

~ Rate.

CAttack |
1

Did. Not Eat

Totai

' Attack
Rate

ABfQQSt Milk -

| Prbgobég_.

| Enfalac 20. |

Glucose o

129

128

215

168

-0 0%
3, 3%'

o.'js%' )

| 6 219

KR

2 91

,5‘4‘._4% :
0.08
2.2
TR
'.vOQO%‘:

W o-2.88
27y

C1.1%

..015% .

. s
~1
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CASES AND NICU PATIEN'I‘Sﬁ
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SIGNS. .A‘ND SWPTOHS EoRESSED | AS PERCENT AONG

__ First 'outb'r‘eak' e Second Outbreak
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;gvadlstlngulshlng between the groups greenlsh Stools were more"*f?,ify
-'d’_'Prevalent in the 1nfected group A buttock rash was also more o

: 'ggcommon 1n 1nfected 1nfants.3,

'b Aprll and two were. born in May (Flgure 3) All of the 1nfants |
'{ﬁ_f were in theﬂNICU and two received phototherapy Although the T'df'

2 CormrtmtySurvey

4 of S callfornla The 1nfant

2 - . \

In the flrst outbreak three 1nfants recelved antlblOth _fpnq"’fa/

"ftherapy'for the1r 1nfect10n andwfour 1nfants requ1red 1ntravenou%

1u1d therapy In the second outbreak the ih%z;ss appeared to ;p{ﬂi~b

'5 be less severe and no spec1f1c treatment was required, for/any of .

e

S the rnfected 1nfants, »;}’f:j_;;~”~1}ff’.:m7g;:gf]*f- "hh_;’p*f* Y

None of the env1ronmenta1 Cudtures revealed Sahnonellal

o contamlnatlon In addltlon, none of the stool samples submltted :;,;w';°

by nur51ng, med1ca1 laboratory, housekeeplng, or malntenance

staff contalned Salmonellae The prospectlve stool screenlng of

all newborns 1nst1tuted fOllOWlng the second outbreak however ‘j;”f-”

» revealed an addltlonal three cases One 1nfant was bOrn in

:”ggb?b‘b

screenlng program contlnued unt11 Septembery'1978 no further

l cases were revealed e ,';_ o arglf"‘; B ,5‘f | qu

The stool screenmg survevealed only one add1t10na1 case
been 1n NICU between Nbvember |

17th and December 29th He ﬁﬁd been dlscharged three weeks
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.gsfore the 1ndex case of the second outbreak was born His

'“i‘. mother had not noted any abnormél stool characterlstlcs Two

N
:1other cases of Salmone11051s were detected W1th spec1es other

T~ G

. Y
a .

| T‘than callfornla Both of these 1nfants mothers 1nd1cated on’ the '

“fquestlonnalre that thelr chlldren had'had 1ncreased watery green

"“'bowel movements Both mothers noted{mucous and one noted blood

If 1ndeed S callfornla was belng dlssemlnated from the j,*'v

”ffﬂnursery between the two documented outbreaks two maJor factors

"fjwould have 1nfluenced the low yleld of addltlonal cases 1(1)1'5-5a

"*3t~t:;length of t1me between blrth and the collectlon of the spec1men

i)

‘531_Zif(2 to 10 months elapsed between exposure and ¢u1tur1ng) and (2)

'?'nthe use. of rectal swabs rather than fecal spec1mens Edgardand :;f;b~,?f

J":E'Lacey (1963) 1nd1cate the superlorlty of stool speC1mens for

£
@fecal culture 3

Due to the small number of cases found durlng the survey, v

"ﬂo the quest1onnalre s utlllty cannot be asseSSed def1n1t1V€1Y

- However thetabnormalltles chosen as characterlstlc of Salmon-

\ ‘ellal 1nfect10n were found by parents as’ commonly 1n 1nfants whb :-_?:fl

‘:_were nothons;dered to hav, lncreased stoollng as 1n those who

';~were con51dered to have e1,

) ;bments or both (Table 7)

P N

X dlarrhea, 1ncreased bowel move-v o
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TABLE'T |

. .‘? t.

FREQUENCY -OF. RESPONSES T0 QUESTIONNAIRE ON

e

o _' + STOOL CHARACI'ERISTICS BY INDICATION OF - ILLNESS L

._") i

= 4 -

Stool
Characterlstlcs

~ Bowel -,

Mpvementsy

“Increased|

SN

Dlarrhea and

Movements

iIncreased Bowel ”ﬁf{5\ _ o
| Nether J

- f) ‘Blood and -

.;AbnonnalltleS “

‘ff.a) Watery Green“i'

._;fd) Watery Green;':"“"w"~
"‘“**and Biood :

e) Watery Greenf:r}L ,f

and Mucous

Mucous

) WG, “Blood and
Mucous vfug R N

-sCharacteristlcsv“
~Checked « -~

N R T fv?

v 'v};12;-?; 

f2s

°\?103:f;'" 

‘:;10'7 9-

"§i11,~

T

S




va”LengthioffCarnjer State d e ‘;f : ﬂf»ff;‘

:";“ﬂgestatlonal age and maternal age parlty, SES and marltal

%R

e Informatlon on the 1nfants duratlon of excretlon of Sahnon—
RN . _\ g \

"ellae based on laboratory results from the Prov1nc1al Laborafgry '.25 iy

v»LKffof Publlc Health is, prbv1ded 1n Table 8 The length of carrlage s

{v' 6

'fhfg”was not 51gn1f1cantly 1ncreased by the use. df antlblothS in

th?,hospltal durlng the neonatal perlod (Table 9)

[ N

t:-”?jStudygbflptedispoSingifattors Ud;.lf,gﬂ"

The 1ndependent varlables chosen for 1nclﬁ§10n 1n the

further analyses to determlne factors predlsp051ng to- 1nfect10n
/

1nc1uded length of hospltallzatlon, mode of dellvery, welght

; g y d' Cal
' length and head c1rcumference at blrth nursery, d1et antl- i ;,g_-e,.v"

o b1ot1c therapy, phototherapy, anox1a, relatlve gestatlonal 51ze “fl,ﬁrfk”

R B

‘ 'status ’Ihe results of Chr Square ana lyses m dlcate that 3 ta-
vl5ihit15t1cally 51gn1f1cant dlfferences (P<(O 05) ex1st between the
fifslnfected and non-lnfected groupS(ln relatlon to the follow1ng
'fi fvarlables phototherapy (Table 10), length Of hOSPltallzatlon S
.1?{ (Table 11) SGA (Table 12); anox1a at b1rth (Table 13) breast-_fy;j.y ..

.‘*ffeedlng (Table 14) fzzgula feedlng CTable 15), ant1b10t1c ther- ;djf_ritj
‘yf_.lapy (Table 16) length of gestatlon (Table 17) blrth Welght B

(Table 18) bmrth length CTable 19) head c1rcumference at b1rth
(Table 20), and nursery utlllzed (Table 21),, No d1fferences were _h

PP T



DURATION OF
' SALMONELLA

i,

TABLE 8

-qu

TER STATE WITH .
IFORNIA s

9

RO

| Infant. |

P051t1ve

A ;Date of FlTStv

Blrthdate\ 7 Sy Culture S

| . Date of Last |
' Positive -
IJ_ Culture

' Durati6ﬁbe
1. Ex€retion
- (Months)

-:;ﬁBl'.i
a
o -DIv;ﬂ

.‘ e | Hl :. ”«

‘.AZ

'-;T‘fCZTQu
; ;fjj:D2f7J:
R
S F

": tZlA3{1*

e |

}sﬂJAS**,

' :"ﬂ;‘Aﬁﬁ*:

18 quy 774

6 July 77

18 July*77 - |
"26-July 77
20 Junie 77 .
126 July 77
|23 July 77
¢<v25 July T

|25 vans |
329 Jang78uj;f;
t»leebﬁ78 :Hx
.30 Jan 78,;'_:'. ;
.1 Feb 78
';"19 Féb"- 7‘.8’ T

: ‘;‘12 Nov 77,
oapr 78

‘3 May 78

9 May 78e}

: '21 July 77- L
- 21 July 77
27 July 77,0

27 July 77

27 July 77

° 27 July 77

229 July 770

S 8 Aug177f

15 Feb. 78

17 April 78

7 May 78

iie; SRS

30Jan'78 . .‘
17 Feb 78 -
gf,l4 Feb 78 T5f:
.14 Feb 78 %
20 Feb78

| 27 vy 7 f{

14 May 78 _i"»:{::vi,'f'i

9March78 | .

1 'March" 78

26 Jan 78
A;f‘ufso'NOV 78"
27 July 77
.7 Sept 77 -
|18 Aug 77
| 3 Nov 7T

120 Dec 78
-12 Sept: 78
27 Feb 78"

_~Xj6‘June 78

.3 March 78~ S
":27 May 78v, ‘-“ -

1 'ff,2,7 }May gL
| "’27 Nov 78

| .+ 22; Nov: 783;.fi,g-_3;
11 Nov 78{173
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3 wf;f'ffflnfant harbourlng S callfornla durlng communlty survey

“€ 1?*f TInfant noted to be harbourlng S callfornla durlng on g01ng
'*_f}survelllance R L w : o

e
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ON DURATION OF EXCRET ION OF SAIMONELLAE

S a

3{.,v“

e f.Category Range (Months) - Mean Duration (Months) |

. ’-I’?’Antlblotlcs (N~5) 9. 5 o ssl

s N

INFLUENCE OF PHO'IU'IHERAPY ON THE SRR
DEVELOHVENT OF SAUDNELLOSIS C

L

T Status f_ Treated (N—ll) Not Treated o= 112)

'_,-":,Infected s, £ . 59

':-'v-‘Non—Infected | f: 54 5° " : o 387-:"546 i

ez

x 14f ~ 8 328 S =0.004



PNFLUENCE OF LENGTH OF HOSPITALIZATION ON THE
‘ DEVELOPMENT OF SAUWONELLOSIS el

) .p:-‘”' St

L fé#'ﬁ_Statu§~' L Undgr 4 Days / 5 to 8. Days 9 Days and Over |
9. (A1) O=8) e19)

Infected :”':';-fE;4'9% S 5;99 ’.{":“,’*'92'8%

P L0
A -

an Infected"*ij‘QS;i%/Ti L »94;1% _ o f-1717,é9.

N : . . . o . e e e
- N /‘ c - . P

Cepthn iZ de 72 543 v.*‘fle'ETp“z 0.000

NFLUENCE OF LOW BIRTH WEIGHT ON THE
DEVELOPMENT OF SALMONELLOSIS

*--ététuéf ".ifnﬁ';sGAT(N=1i)»' Wlthln,Nbrmal Limits av—llz)
— — .
Infected 5v_;‘ 45 sS4 12 5°

Nowlnfected  sasy, s

/

'..v

T“:‘minfﬁ'zr» R I Ty GRS
L AT 88 N ps

.&_Tgﬁ _j;,,,_,



TABLE‘13;

INFLUENCE OF ANOXIA AT BIRTH IN ’IHE :
DEVELOPMENT OF SALMONELLOSIS

©

Svtv-atus ~ Nome Sllgh‘t" Moderate "Se\:f'ere -
=9 (N=9) T(N=6) (N"g)v

‘ ”'Infected,-g'7[eiz,1%j°<;,111,1%f ','j:5050%;?4f“_ 33 30?

| Non-Infected ' 8795 . ' 88.9% - 5008 6675 |,

Y § e

4'*?.SIT'TABLE[14;’j~~r“

INFLUENCE OF BREAST FEEDING.ON THE ‘f;f7j_ e

, DEVELOPIVIENI' OF SALMQNELLOSIS

| Status jf:‘-_‘-»’,:{_- R
s T (N-73);, L (N—so

Breast Milk leen No Breast M11k G;ven : ,'

Infected fifﬁg.f‘:v” 9y
Non Infected REaEuy 904% ‘ S 76% S

7 zldf =4m8 " peo0s0



e e

" INFLUENCE OF FORMULA FEEDING ON THE -

CmMBLE1S v

.

~ DEVELOPMENT OF SAIMONELLOSIS .

'g‘FermuléﬂGiven'“e,, ,
(N=77) ’Y»V':'"""

No Fonmula leen

(N-46)

e
f: Infected

Non Infected

g -

?ff23fd%‘f¥”?

2 20

97 80 :

INFLUENCE OP ANTIBIOTIC THERAPY ON THE
"*} DEVELOFMENT OF SAJﬁK»EﬂlOSIS

2 o 0016

et

. ‘Mri;;f%TABLEiiG;e%f'éeiv-ﬂ e: 

T

Antlblotlcs leen -

(N—lO)

(N—ll4)

Infected f”{fff; al,i

Non-Infectedvfff‘}

[

11 591,3;,~ .

88 59

eefg{%f0;0005]%f:.”

Antlblotlcs Not leen.;vtgkffe
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 INFLUENCE OF GESTATIONAL AGE O THE_ .
DEVELOPVENT OF SAONELLOSIS .~

"

© Status . 36 weéks © 437-38 Weeks *~ 30-40.Weeks? = 41 Weeks|

'aInfeéted*‘ 61 5% - 12}9% . 688 15 0%

*Non- Infected 38 s9 S 87;1%»l ~ fl‘.ﬁ'93;2% RN 85 05
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=

Status .

N Infected

Non Infected

40.0%

10 5%

2.9%

60.05
97.1% : 87.5% ~

)

-Lp = o.Qoo L

INFLUENCE OF HEAD CIRCUMFERENCE AT BIRTH ONTHE
* " DEVELORVENT OF SALMONELLOSIS |

.\\

Y

| Status

-m@fxm&ﬁe "3smm Omr%m

‘;’ Infected'

C R

| Non-Infected -

41.7% . 83.3% 9433 . 87.5%

4
~

=299 pt0.000

BRI ¥

Cses 154”} o ,1245%.7é”l" o

\ —



INFLUENCE CF NURSERY PLACEMENT ON THE

‘."~ TABLE 21[“b

DEVELOPMENI‘ OF SALMONELLOSIS

—2

99

—

e + . .
< >~ .

o

N\

- ’StatuS

Infected

| NonsInfected'

NjN_ﬁ61.4%7,ff:;;_ .: o

sl oL Z'j%f

zs 508[‘~f -

55 1df
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»observed for mbde of dellvery (Table 22) ‘ternaiiparity,(fable‘
A 23), age (Table 24), marital status (Tabl 25); or SES (Table
26).. B |

' FolloW%ng the conver51on of nomlnal and ordlnal scale data

= to 1nterval scale by the creatlon of dummy varlables the 1nde— |
. & L

'pendent varlablesswere subjected £0 dlscrlmlnant analy51s pro- f"

‘:cedures hkll of tﬁe varlables wh1dh had an: F- ratlo statlstlcallytz.

.51gn1f1c fat the 0. 05 level of si flcance (Table 27) were ‘
1 an\\ gn1

.Ao

- “1ncluded ’”‘th_ step wise analy51s procedures Table 28 detalls

s 1nc1uded durlng the analy51s procedures SlX var%;bles‘_'

””1r}remalned at the conc1u51on of the*analytlcal procedure These.

'-,1ncluded 1ength of hospltallzatlon NICU formula feedlng,
".h b'rth elght phototherapy, Caesarlan secf&on ah\\head c1rcum- 'Vf:‘

| h,fe/ence at blrth

\é

- The varlable chosen as the best predlctor of the development’

t'fof Salmone11051s in these outbreaks was length of hospltallzatlon;\"h" e

\_,H\ / L

1 77U51ng the canon1cal dlscrlmlnant funct1on, 95 of the cases could:hf?'ii'.

-t;be predlcted from thlS one varlable (Table 29)



INFLUENCE OF'MODE OF DELIVERY ON THE"‘Lf"

»‘.I.

 _TABLE_2Z:;i.-z |

DEVELOPMENT OF SAU»IONELLOSIS o

101

' Statns-‘,

Vaglnal ’L
Dellvery Forceps

Mld or: ngh
Forceps i

Ne77 Ne2L 0 Ne6

Breech
i N"‘4 -

Caesarlan‘;

Sectlon B B

N-lS

Non Infected

Infectgd

11 79

fé,s%ff 16. 79

83;3%'>i 90.5% 8. 3

25 09
75 09

%

4df 8 607

)

.

‘?40f0¢ .ffv

60 0o N
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3

\( BT %%BLE-zs

o '»EFFECI‘S \OF MATERNAL PARITY- o THE
: DEVELOPMENT OF SALMONELLOSIS {

S L0  20i4e). 3(N-19) 4(N 2: 501, 60=2) |

Infected  --’16 49 15 %9 15, 8 : ;’0.?;09 009 - 0.0%

-0 . (4 o

Non Infected 83, 69 B 818, 8425 100,03 100.0% 100.0% |

s 7C P 0956 pie 0986 L f

FECTS OF MATERMAL AGEON THE = - =
VELOMENT OF SALONELLOSIS

Sl Status P 16 Years 17-19 - 20-2¢ - 25- 29 30,-,34 over |
e e (N-lo) (N-34) cN~47) (N=zo)_, (N=11) L

| mfected G 0.08 7 208 ; 17 6% 1. 1% 508 9018
[ Nen- Infected 100. 0% 80%_»_», "sz 4+_80 9% . o9 o".,9,%




S 3 TABLE;ig

v - B
EFFECTS OF MATERNAL MARITAL STA'IUS ON
o DEVELOPMENI‘ OF SALIVIONELLOSIS

i Sta{us";:f :“' : Mar?%i& G¢—114) Slngle (N 8)

. Infe e% .."\ o u 15 89, . .. . '\’::17‘2.5%

| on{mnfected ’.“_L;,‘ 8425 . 87.5%

”f:[  1iA3LEf2§i=c.?ff‘f§§'¥’°": B

EFFECTS OF SOCIOECONOMIC STATUS ON THE N
DEVELOPMENT OF SAIMONELLOSIS i i-.: U

Tl B AU R
e At 0:061 % o ipi= 0,804

f-’fi%stéfusﬂfvﬂif,f*;iUppef'ﬂ'a;Mid le  Lower ‘Unclassifled.=~“

Bl R e SN

Infected 167% 11 19 ' 143% S ,23 E

PR

SN

SR

orInfected ff.”‘ 8.3 8898 s .7,6.;5%-,']

v,,,.v

! Includes unemployed and students.
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~7TABLEf27 e

| . ONE-WAY ANALYSIS OF VARIANCE USING SAUWONELLAL
' INFECTION AS THE DISCRIMINATING VARIABLE

o _,‘v.. g L

1l'andependent'Var1able G i:F;Rati° ’F; ' ﬂSighifiqancei ‘

ibLength of Hospltallzatlon'if - '_86.490‘,__ 0
BirthWeight | 30470 - 0
Crsery oo [ 36,0000 - . 0
"‘QAntlblotlcs'.' ' >, 1 18.800- : 0
_4 'Gestatlonal Age f‘ f;igf”:_'.,”,;1s;O§0f ; 0
,“"Head Clrcumference  r v“ _"' . 14,7501" 0
,av;Breast Fed e o e | &610 ;_:4: 0
Y‘I‘QSmall for | Gestatlonal Age L' | 788 . 0
Vj;ﬁPhotOtherapy ' ‘ ?788f ft.? 0 -
;556A7,;Lffuﬁ.f ,;iQ:0069;;:L
ey |
0
0
0
0
0
0
0

jut
o

Mode of Dellvery
" a |
049

"Length at B1rth S
827

| fPormula Fed

"-”{’i&aternal Age ;,* 484 Lo

L0708 | (08

. ?431.ff97“77'“ (3[:?
e
.3440E-02 | 0.

) j’*;M;féfﬁglrpggity5g._ ;
o
| Mother's Maritg1\$:

L OO IO & UT O A Yo, 00




. ' .TABLE 28 {A,

" VARIABLES UTILIZED IN STEPWISE

105

- DISCRIMINANT ANALYSIS', -

 Variable
. Entered

Variable -
- | Removed -

Wilks
 Lambda

Level of -

| Significance "

Sl :
8 | Headoir- | |

g;3¢umferenCé :;£;¥ :{,;.ﬂ ;f0;474?“fj};

i,Length_éf aE
Hospital- + -
_ ';ization ;
.°7:NiCU»:""'
 Formula-Fed|
. ‘f 'Birth   1 3_5
' :-:Wei'ghkt‘ R

~ therapy .| -
“Section. |

Ty e

,0.583: f 
I o |
©0.510 o

10,499
| ooas |

’ ,4%   i

- 0.000

Byt

,i0;000>fﬁ ;:_,,.w,, |

| o000 |

1i0;600;:i;;?“., o
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' CLASSIFICATJOf RESULTS USING CANONICAL DISCRIMINANT
. FONCTION FOR "LENGTH,OF HOSPITALIZATION" ~ .

s : '_t& .

?Predined‘Croﬁp,

| Actual Growp | | ‘No..of Cases | Membership |
N 5 ’ | R . e _}'nfécte'd . NOTI-I‘r'lf_eC.t'ed'f.»‘ :

| Infected 419 LRI @63y |

. PERCENT OF CASES CORRECTLY CLASSIFIED: 95.133

Lo

: Non~Infected, 104 1( 10%) 1Q3(990%) i AR
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- Discussion -
-4 ) " o
[ Follow1ng the 1ntroduct10n of 8. callfornla 1nto the nursery
- v
env1ronment through an 1nfant 1nfected at parturltlon dlssemln-
fJ
e atlon of the bacterlum appears to have contlnued for ‘ten months

3

:No contamlnated env1ronmental source could\be located desplte theh )

,frequent attempts 10 do so It seems unllkezy that a staff v_" S “ . ;

menbii would have been,a fecal carrler for that length of tlme ERRE
‘,(Horn c 1977) The hlgher proportlon of cases among Lnfants in

t NICGQcould be a result of 1nterplay between 1§treased suscep-'.

hrf”tlblllty (Klaus and Fanaroff 1973) and exposure to a reserv01r

v‘;of Salmonellae 'e.'rt:“' v -:h’hfh;; ~'; v't-2_~i";h:t'_:r e:f,-a> i ,bi;»,

Prospectlve culturlng ylelded three addltlonal cases wh11e | o
| '11nvthe retrospectlve communlty survey the 1nvest1gat10n found

i only one wh1ch waS‘p0551bly attrlbutable to the nosocom1a1 out-z

‘"abreaks The communlty case had been dlscharged only three weeks

'-.1pr10r to. the blrth of the next hospltal assoc1ated case The
"hjeresearch 1nstrument was not useful 1n detectlng Salmonellal /U;'fifh‘

?fjlnfectlon

The dura_Ton of the" almonella carrler state was cobAonant

;}a‘w1th that :eported in the 11terature g 5 Rowe et al '1 69)

."J.It d1d no; aPPear to be 1nf1uenced bY ant1b10t1c &'zse w1th1n thegf:eifhlf:f'; )

,hospltal ‘owever contrary to the flndlngs 1n the 11tefature

f

:"rev1ewed earller (Aserkoff and Bennett 1969 Dlxon 1965)



z*lflnant analy51s procedures as 1nfluenc1ng Salmonellal 1nfect10n

i

o

Dlscrlmlnant analy51s Tevealed that "1ength of hospltal—

1zat10n” was the best predlctor of Salmonellal 1nfectlon in these}

outbreaks Several factors may account for thlS f1nd1ng

Flrstly, “the lnfants who were hospltallzed 1onger would be more

.'fat rlsk of exposure to the reserv01r of 1nfect10n Secondly, thef

-

: 1nfants who were. 1n hosp1ta1 for longer perlods of time were

‘rollkely to be those who were more susceptlble'due to thelr pre- '

L mAtirs - oy (Bellantl and Hurt,ago 1976}, or d&e to 1llness

.Thlrdly, 1llness durlng the neonatal perlod has been assoc1ated

| vfﬁw1th abnormal colonlzat1on of the gut w1th gram negatlve bac1111;'

. (Goldman et al 1978)

| ftf"low blrth welght " ”small head c1rcumfere2ce " ”phototherapy,”.i'“

o and "Caesarlan sectlon de11Ver1es” would all be respon51ble for R

;f;the 1nfant belng placed 1n NICU

The dls'_Iminant analy31s procedures also 1nd1cated that

':'i“flnfant who were formula fed Were more at rlsk of developlng

‘:5fJSalmonellbdls than were breast fed 1nfants As no Salmonellae

l*]fl»development of a stable 1ntest1na1 flora GHaenel 1970); and by 'EVi,“.“:

hfbflenhanclng the 1nfant s re51stag<§ bY supplylng secretory IgA

108

‘ﬂ

Of the other factors wthh were 1mp11cated by the dlscrlm—- |

l”t:f;the formula 1tse1f was not contamlnated Breast feedlng, how- B

L4

:blffﬂwere cultured from the formula spec1mens Submltted for analy51s '“geflwf'

ISFflever protects the 1nfant rom enterlc 1nfect10ns by allow1ng theTfijdff'j



"'7fffgestat10n31 age, nursery, 1ength of h05p1tallzat10n d1et at

CIE

'Study'ofiérowth Patterns'inyIn&eetedflnfants'

3

Turnlng to’ the results of the study on growth-patterns the
é reader 15 remlnded that serlal measurements of welght length
jand head c1rcumferencg;Were taken at blrth 3 months and 6

"'dmonths of age on 1nfants (N‘llO) born durlng the outbreaks.

) Measurements of we1ght and length were also collected at, 12

;vmonths o£ age (The parameters of these measurements are 1n-5ﬁ -

7‘ycluded 1n Appendlx D ) Growth 1s be1ng measured as the rate of'*
“”,change between succe551ve'anthropormorphlc measurements Only
‘:l‘measures accountlng for greater than l of the total Varlance

4fare dlscussed ) @_;i‘}'~}\f.,

. Growth From Birth to Three Months of Age

._)

Three sets of measurements of growth were consldered

'5f'b1rth maternal age parlty, marltal status and soc1oeconom1c

.*’ . g

. . - F; . . . Co i . . “ ) . N

o4

‘"*‘fff,glncreased welght 1ncreased length and 1ncreased head c1rcum— f.;‘gh

J:vnig}ference.‘ The 1ndependent varlables are mode of dellvery, sex{gtsz
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i

f}_status antlblotlc therapy, phototherapy, diet at three months

B and hlstory of dlarrheal 1llness at-3 months

: IS
o .

. Weight Gain to Three Monthis of Age

In Table 30 the factors 1nfluenc1ng welght galn between

) blrth and three months are noted Salmonella 1nfect10n negae"

;;t_lvely 1nf1uenced Growth accountlng for 24% of the total varl-»~

' ThlS 1s con51stent w1th the flndlngs of Cole and Parkln |

. that gastromtestlnal 1nfect10n can. decrease welght galns (1977) |

. .Both lowet and mlddle soc1oeconom1c class had a measureable -
affect on the total varlance. W}ule Stunkard et al.. noted a P "
strong relatlonshlp between worklng class and obes1ty at 6 years |

v_of age thelr data ‘do not cover observatlons 1n 1nfancy (1972)
‘Both low forceps dellverles and Eaesarlan sect1ons were assoc1- -

: ated’ w1th growth It may be postulated that 1nfa:nts may reqmre

| a551stance of that nature when they are large at blrth As L )
larger 1nfants tend to galn welght more qulckly than smaller

1nfants (Neumann and Alpaugh 1976) thls could account for the

appearancé { v"mode of dellvery" as an mportant varlable influ-

‘ encm rowthy o e | IR i JEEE
g8 T | ﬁf? . q
"Havmg been in NICU" is. noted here to have a negat1ve in-

fluence on growth As these 1nfants are frequently 111 thlS

@



| .TABLEV§O )
.Ng“ -

FACTORS INFLUENCING WEIGHT GAIN BETWEEN

- BIRTH AND THREE MONTHS OF AGE

111

'v‘;

"R Square

EERSQ,éhange .

‘simple R j'

‘Beta:

Salmonella o
B W1ddle Class
wot Low Forceps Del

Lower Class

Caesarlan Sectlon:"

DaYs‘in Hospitai'

0.4
0.26
0.8
0:29
031
032
0.33

L | 0?_23_6 :
0,026 -
0.021
0.016
0.013 -
0,010
0,015

-0.485
S 0.191
0.147
Co-0.014 Y
0.028 . R
';;0‘262,;_Ei\_ : Az

i"]90i244'-:1'

©-0.551
Co0a19
0163 7]
o, 263" 1

0 31




finding is not illogicalA ”Length of hospltallzatlon,” Wthh is
‘also assoc1ated w1th placement 1n VICU had an influence on |
h_ growth in thlS study The correlatlon between growth and length ‘

of hospltallzatlon was negatlve
Linear Growth;atblhree Months of Age -

The negatlve 1nfluence ‘of Salmonellal 1nfect10n accounted
for’ 346 of the total varg;nce 1n 11near growth between b1rth and
three months of age (Table 31) ThlS 1s contrary to the flndlngs'
»: ’of Condon Paolonl et al. (1977) who reported that helght was. not

affected by gastroenterltls in the1r study ‘ ”Wlddle class" agaln L

'=ﬂvexerted a p051t1ve 1nfluence accountlng for. another 2 of the

' 'total Varlance.: ”Low forceps dellvery,” ”lower class " and

T ”dellvery by Caesarlan sectlon“ accounted for a further 4 of the :

S total varlance Con51stent w1th the flndlngs on welght ga1n

lin‘NICU agaln had a negatrye 1nfluence on growth whlle "length of :iv3
:'dhospltallzat1on” was agaln negatlvely correlated w1th growth 2
_‘"Gestatlonal age " ”phototherapy,” and "dlarrhea w1th1n the flrst‘_hhi
,J‘three months" accounted for only a further 3, 5 of the total “

g.varlance. In total 48.7% of ‘the varlance was accounted for



fTAELE K3 E

R FACTORS INFLUENCING LINEAR GROWTH BETWEEN
© . BIRTH AND THREE MONTHS

| - R Squaré l‘"RSQ Chahge _ﬁfSlmple R. ;EBeta'

| |'Lower Class . 9,403

348 ,-0}590 o -0.659 |
020 - 0.178 . 0.229.|.
0197 . - 0.153 . 0.703 |
016 0 .0.059 0.098
012 - -0.067 - 0,242 2
016 - -0.339 . . -081 [
020 -0.307 07§N{ -
L0166 . 0.276 »0 14D
010 -0,147: = 0.1337

"Salmonella o .f "O,348
Middle Class .~ 0.367
| Low Forceps Del. - 0387

Caesarlan Section 0.415 -
S |NICUT o 0,430

| Days in HOSpltal‘ 0.450
.. | Gestational Age - = 0.466 =~ .
.| Phototherapy . - 0.476 .
- | Diarrhea at Three -~ -~ = .
oo Honths ot 00,487

coocoodcooo

o

011 0133 0.109




'Growth in Head Sizehat Three'Months ofrAge‘u‘}

-

"g : Again‘ Salmonellal.infection-accounted for the'largeStnpro{

~portion of the explalned vaflance 369 (Table 32) '”Length-of 3

".‘hospltallzatlon,” ”gestatlonal age " and "low forceps dellvery” |
accounted for an addltlonal 39 of the total varlance All three

named 50c1a1 classes had a p051t1ve 1nf1uence on growth in head

'.‘c1rcumference The SES group wthh is unnamed and around wh1ch

.Z_;.ftotal varlance

s -

:',hthe named classes can Vary are the unemployed and/or students
wAgaln ”NICU" has a negatlve 1nf1uence on growth "”Caesarlan-’ |

fsectlon dellvery” and "phototherapy accounted for 2 of'the

gFaCtors'Influencing”Growth‘BefweengThree and Six Monthsﬂ-n'd:“

Loy

In addltlon to the factors 1nc1uded in the ana1y51s to: three;f

"'T_months hlstory of dlarrheal 111ness between three and 51x monthslzf e

fﬂgls 1ncluded as an 1ndependent varlable Measurements of growth

FREN

- are agaln avallable for welght 1ength and head c1rcumference
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~TABLED32 ;

_ FACTORS INFLUENCING INCREASED HEAD CIRCUMFERENCE
Y BETWEEN BIRIH AND THREE MONTHS 3 T

‘;:RiSQuare _ RSQ Change

‘Simple R -

Be"ta S

Salmonella S

Days in Hospltal}lv

Gestatlonal Age

.| Low Forceps Del.
. |'Middle Class

.| Lower Class

- |-Upper Class. v

8 Caesarlan Sectlon ;

- ;"Phototherapy

: cnchJc:cchCJch:ci'

370
387
406
418

434
448
456
486 0
501 0.

:370Ag*
. 017 )
;019’.
012
015
014
.008

C>c1c>c>¢n3@3<3"

OO
oo

010

. :0.608
. 0.293
0,152
0,123 -
041200

. -0.047
-0.094"
00354
C0.1230

rj-O 706
S0.302 F
0,092,
0,148 |
. 0.260

0. 240

0.
R0.279
0,144 | .

g e

s
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LffWeight,Gain frOm.Three to- Six' Months
A dlet factor - drlnklng sklm partlally sklmmed or whole -
mllk by three months of age - had a negatlve 1nf1uence on growth

- 'durlng thlS-perlOd of tlme (Table 33) ThlS accounted for the

‘. \\‘

1argest proportlon of total Varlance (109) It is not. p0551b1e ?
Jvln this. study to determlne Wthh of the three dalry dlets was
'L,;utlllzed In the llterature whole m11k is assoc1ated w1th 1n;'
}'vfcreased welght galn whlle Sklm m11k 1s assoc1ated w1th decreased
Aﬂ’Thhwelght galn (Neumann and Alpaugh 1977) Two other negatlve 1n—?¥
“;;f;fluences,'"breech dellvery” and ”dlarrheal 1llness in the flrst _f{-,ff:f

’7three months of llfe il accounted for a further 79 The negatlve:;i; S

fffffh}lnfluence of Salmonellal 1nfect10n accountéd for less than 1° ofji{ff_’”

B‘

”‘ﬂffthe varlance durlng thlS tlme. Assoc1at10n w1th the flrst flg.",lffhj}i

i ffepldemlc perlOd had a p051t1ve 1nf1uence on growth Because :

‘ u"..}these 1nfants were born durlng the summer months the effect manf”ff:ﬂ'e'

H7ff.f1Caesar1an~sect10n was assoc1ated W1th growth although onlY ac—'ffh;f;jdff

~ Linear Growth fron Three to Six Memths' = -

”-ffbe due to seasonal Varlatlons in growth Agaln dellvery Vla

o
S
R IR

T countlng for 19 of the total varlance ,'fn,:ﬁ'Tf g

Slx factors accounted for only 20% of the total varlance fh'

f'f(Table 54) The four factors most 1nf1uenc1ng growth had nega—h’w



TABLE 33 - T

© FACTORS INFLUENCING WEIGHT GAIN
- BETWEEN THREE AND SIX MONTHS -

"_R_quaﬁé-g"fésQ'chahge uslS@mpléiR Beta .

'Ui_; Mllk at Three

Months, Ceo001 0.0 o -0, 318 40,290

reech Dellvery o 0.142 JV“H,ff-OFO4l ‘_‘fi]’0 282ﬂ_-v-}—052;2f'f .

D1arrhea at Three . . .o
Months . . ,gf0,172:zfg':"
Flrst Outbreak oo 00201

coo -

»'.4““ Salnonella _ﬂ“}r'réqoizso R
© | Caesaridn Section. 0.261. . .

Months _:f 0,240 .019,49-*lf’0‘113 "'Q 0 126

oo

024 -0.148 0.232 ]
0287 00164 - 0142
40207‘1ﬁ1%j;0g161»jfsj- 0. 16417 .

;oqsl,ff;; 0127 Loazs| S
20120009 - 0. 139,: R
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" 'BETWEEN THREE AND SIX MONTHS

L O

118

_Simple R

Beta .

| Milk at. Three
| . Months -
Breech Dellvery

7 |:Middle Class:-
| Diarrhea at Three
.|, Months
*”_,Dlarrhea at SlX

Months: -

“fﬂ_ F1rst Outbreak L

.',’R Squarei‘ RSQ Chahge'

0081 0.081
0.121 . 0,039
0,156 -0.036

,;,10'177“:,.gfjv0;021 "f-f

S70,194  ' 0017 .
0.205 “o.011

©-0.785
L -0.268
w0172

L-0.123

-0.265

f0;206f ' .

0.297 |

0.148

:ii ‘  011141 Ff7 f
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}tite hnpaCts7 These 1ncluded ”early 1ntroduct10n of mllk "
'4”breech dellvery,f Wnlddle class " and ”dlarrhea at three
'months " It is 1nterest1ng to note that ”mlddle class” had a f
p051t1ve effect on, growth measured as welght change but a- neg-'
ative 1nfluence on llnear growth Why "breech dellvery” would,
"Hnegatlvely lnfluence llnear growth at 6 months and not earller
Cis not clear ; ‘ B k
Dlarrhea as noted earller does not usually affect linear E
f;.growth unless 1t is severe and prolonged In thlS 1nstance

-”dlarrhea at 3 months of ace” had a negatlve 1nfluence on orowth :

. }as Judged bv the 1mpact onothe total varlance accounted for

| .'-.gofwhlle dlarrhea at 6 months had a p051t1ve (albelt small) 1nflu- ,f'

L

¢ .
fence on growth accountlng for 1ess than 2% of the total varl- B

-‘ance Assoc1at10n w1th the flrst epldemlc perlod accounted for

"»: . '

S8 of the change in Varlance ‘

| ;fGrOwthfihaﬂeadgcircumferenceffrom_ThreeftofSixﬁMQchsiyfr‘ e

‘**f;ffance (Table 35) These factors only accounted for 13 Of the

‘fbd:hfftotal varlance The flrst three‘ Wnllk " Wnlddle class " and ;

b

| ’aiff"breech dellveTY" hﬂd a negatlve 1mpact on growth The dIEt

h}f;f factor and "breech dellvery” were noted to be negat1ve1y assoc1-'v o

-'V;fated w1th llnear growth and welght galn dur1ng thlS perlod as fxff

Only four factors contrlbuted more than lﬁ change in: varl- 1f~ ?“;reh



FACTORS INFLUENCING GROWTH IN HEAD CIRCUMFERENCE :
: BE”IWEEN THREE AND SIX MONIHS

- TABLE]SSI

\

1200

Beta B

_ RSquare.

[Milk at Thres .~
0,067
0.097 -
0.122°
C0.132

“Months -

+ | Middle Class
‘Breech Delivery =

| Maternal Age

0,064
0.030

0.025

©0.010 ¢ -

RSQ Change — Simple R

-0.252
©-0.162

0,225

©0.134

-0.157

-0.181|
Colus]
0.165 |
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well. 'Maternal age'' made a small positivé(Eontribution to

growth,f

: Faotors-influencing‘Growth Between Six and Twelve. Months

"To the lrst of 1ndependent varlables at the prev1ous 1eve1

hlstory of ”dlarrheal 1llness between 6 and 12 months” was added

'-1 As only measurements on welght and length were avallable at 12

- are pre-term*

.iqftemluﬁmnsh

‘months head c1rcumference data are not. dlscussed o

Weight'Cain Betwéen Six andtTwelvehMonths.
unted for 12% of the totadvariance of
rjgrowth'be? twelve months (Table 36) | ”Ceétational“
| :ageﬂfapneaeﬁ . more of an 1nfluence durlng these 1ater ff_

'r‘annthS'than?k ;;t djdurlng the f1r$t six months Infants who g

Inotosmall for thelr gestatlonal age should
‘i;’catch “up to ‘ull tenn 1nfant by three years of age (Babson =
ﬂffand Benda, 19

'modlfy the effect of prematurlty, some other 5f‘f1”

‘”'Whlle measurements have been adJusted for pre--'iﬁ

‘:3:¥a3pect of ”belng born early” seems to have shown an effect here fh;luf*"

'gf.accountlng for 3 5 of the total varlance. .:'1 ‘f

Agaln “1ength of hospltallzatlon” had a p051tlve 1nf1uence ffrg ;hh

o Elon growth accountlng for'a further 3 5 of the total varlance h" .



| \TABLE 3

FACI‘ORS INFLUENCING WEIGHT GAIN. BETWEEN -
© SIXAND TWELVE MONTHS -

°  RSquare  RSQ Change  Simple R Beta |

Gestatlon C 70,035 -, 0,035, . 0.187 " .0.328 _
Days — * . 0,070 0035 ' 0,055 \0.294!- |
| Lower Class S 0.090 T 0.021 . -0.082 . 0.154]
.Dlarrhea at Six - e X U o T

| Menths 1001080 0012 7 017 o.osz|
“;Mid Forceps-Del. 10,116 . - 0.013 S 0,119 ‘:~; 0.131 | -

Flrst Outbreak jf"}0.1265f o '10fQ;Q o 0 069f O 091’;'

-

I
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- In thlS stage ”lower class" emerged as a negatlve effect -on
growth» ”Dlarrhea at 6 months” Stlll exerted a p051t1ve in-

fluence for some reason ds d1d Wnld forceps dellvery o

:~LinearfGrowth Between Six and Twelve Monthsp.a

S L T SRR RS
- :

Slxteen percent of the total varlance was, accounted for by

:f 6 varlables (Table 37) ‘The 1mpact of the factors whlch were ,

1nfluent1al at blrth was lessened by 1ncrea51ng t1me As w1th

’jorowth measured by welght ”gestatlonal age” accounted for the

'vlargest proportlon of total varlance 1n llnear crowth and
.ff"lower class” agaln exerted a negatlve 1nfluence "'Mode of
:;vdellvery" had an 1mportant 1nfluence on growth through both ”ldw | ;:’

:forceps dellvery” whlch was. negatlvefy correlated w1th'growth |

"fand "breech dellvery” Wthh was now p051t1vely corrélated w1th

aiwfsgrowth Maternal age and parlty both p051tlvely 1nfluenced

'"w4*mother s experlence in: ”motherlng ”?l'

'f=§growth They may, ;n thlS 1nstance represent the effect of the < S

© Growth From Birth to Twelve Months of Age * .

In the follow1ng sect1on Varlables accountlng for greater

3 ~rf'than l of the total varlance 1n growth as measured between blrth

.bfff:and twelve months of age are presented Due to the lack of



%Y antibiotics 0.127 - 0.015 0105 0.106
4| Breech Delivery  0.137 ' glop9 . 0,048

e

N | 124

- TABLE 37

 FACTORS INFLUENCING LINEAR GROWTH .~ v
~ BETWEEN SIX AND TWELVE MONTHS o

. .

”‘ Rquuére@ *'RSQ Changéf~¥'51mplé'R7:  Beté " N

| Gestation Coo0s4 0.054° 7 0231 0,309
| Lover Class. 0.0 - 07037 - =~ -0)163 -0.195
Low Forceps Del.  0.112 --07021 . -0.160° -0.162

© Y Maternal-Age 0.147 - 0.011 0111
CPeTity T 064~ 0.017  -0.061
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measurements of head c1rcumference only vrowth measured as:
we;ght and helght are con51dered

i

 Weight Gain From Birth to Twelve Months

¢

As shown in Table 38, ”Salmonelial infection" while only ac-
countihg for 5.8% of theetotal variance for growth still exerts -

an 1mportant 1nfluence on the pattern of 1nfants durlng the ‘first . .

year of 11fe Gestatlonal age accountlng for a 2. 3/ 1ncrease in

o ,var1ance became an 1mportant factor in the- overall plcture as

'well ”Length of hospltallzatlon,” ”drarrhea at 6 months of
}age,” negatlve 1nf1uenced the total growth p1cture for the flrst "
12 months of llfe and maternal age p051t1vely correlated w1th

"f‘growth accounted for 1% of the total variance.

S

:;Linear:Gromth From Birth'tohTWelve MonthS-

Salmonellal 1ncht10n was shownwan these analyses to be an

"1nf1uenc1ng factor on 11near growth as well as durlng the flrst

- 12 months of 11fe (Table 39) Factors Whlch affected welght galn,

”gestatlonal age," ”maternal age," Wnld forceps de11Very,” and
"length of hospltallzatlon" were also 1nfluenc1ng factors for
. gains in length by. 12 months. Antrblotlcvtherapy durlng the

N

‘ neonatal’period; which had not been“noted.to influence.growth on -



. TABLE 38

*. FACTORS AFFECTING WEIGHT GAIN
' BETWEEN BIRTH AND TWELVE MONTHS

. RSquare  RSQ.Change * Simple R Beta

Salmonellar*{(' 0,058 - - 0,058 . -0.241 .  =0.362 |
Gestational Age - 0.084 - 0.029 0.232 - .0.297
Length of Hos- .~ -~ .. -~ .~ o —_—
7pitalization“} - 0.136 - °0.052 -0.058 - 0.372
.| Diarrhea at Six - . v e
Months .~ . 0.151.: . 0.015. 0,144 -0.121
| Mid Forceps Del.. . 0.164 =~ 0.013 . - 0.126 -0.187-
‘Maternal Age ~  0.180 - 0.016 - . -0,05 - -0.138
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TABLE 39

" FACTORS AFFECTING LINEAR GROWTH EROM

. BIRTH TO- TWELVE MONTHS

127

R Squaré' :'RSQjChange . Simple R

Beta

Sélmqnella

‘| Gestation. - 0,
-0

‘| Antibiotics _

‘Diarrhea at Twelve -
Months

| Mid Forceps. . .

| Lower Class ' -

Length of Hos-

T 0
Maternal Age - 0.
0

pitalization. 0.

0,118
173 -
1206

233

245
. 254

267

223

OO O

cooo

118
055
032

010 .

.012
.009

.012

._0.
0.
0

k0,

344 -
336 -
1034 -

0.169
o0,
0
0

169

115
077

209

T
OO O

oo o

.391
.309 | .
144 1

.089 | -
.103

(123_ -
2132

194 |
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~any of the preﬁious parameters surfaced as a p051t1ve force
accountlng for a 3% increase in total Varlance Dlarrhea dur1ng
~the second six’ months of llfe appeared to have an effect on the
’total llnear growth pattern for the flrst year of llfe as well

. although agaln the reason is not clear
Discussion -

Salmonellal 1nfectlon exerted an 1nfluence on growth whethera ‘
: zmeasured 1n terms of welght length or head c1rcumference through-‘"
}f‘out the flrst year of 11fe The effect was most notlceable as
'mlght be expected in the measurements taken durlng the flrst

" three months follow1ng 1nfect10n In measurlng growth between 3

<and 6 months Salmonellal 1nfect10n accounted for less than l of

- ,i the total varlance assoc1ated w1th weight galn Np effect was

recorded for elther llnear growth or head c1rcumference ’ln~‘,

'7fcbn51der1ng the varlables assoc1ated W1th growth patterns over

'“'_'the entlre year the negatlve 1nfluence of Salmonellal 1nfect10n°'
hremalned measureable Whlle there were no studles Wthh the ;f
’ flnyestlgator found that dealt spec1f1cally w1th the effects of
<Sa1mone11a1 1nfect10n on subsequent growth patterns other |
| authors (e g , Cole and Parkln 1977 Condon Paolon1 et al
d- 1977) have noted that repeated gastr01ntest1nal 111ness can itei

- negatlvely affect growth Follow1ng correctlon of the problem ~:;-

“
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_catch up‘growth is usually noted-providing»that adequatennutri-
| tlon is avallable (Falkener, 3977) .. No effect of 1nfect10n on
helght or head c1rcumference has been noted prev1ously in the '
',.llterature | o N

In thls study, phototherapy, whlch was negatlvely correlated ;;f”
with’ llnear growth and growth in head c1rcumference only exerted‘

'.fan 1nf1uence durlng the flrst three months of llfe ThlS 1s |

bconsonant w1th the early flndlngs of Wu et al . 1n 1974 The
- 7fact that no 1nfluence was found durlng the 1ater months supportS'
f.work done by Teberg et al (1977) | |

The negatlve effect of hav1ng been in VICU was con51stent

S *across the growth parameters durlng the flrst measurement perlod

‘vAs explalned earller part of thlS 1nfluence may be due to the '
“~ffact that these chlldren were in. NICU because they were 111
T_Ag1V1ng them a dlsadVantageous start to 11fe compared to their |

-,.healthy blrth cohorts The effect was not notlceable after 3

cr

"months of age Presumably, the phenomenonpof catch-up growth was’,iﬁ?_

g agaln 1n effect then

' 37fthroughout the study Some of the explanatlon glVen'for the -

i "Length of hospltallzatlon" was also negatlvely correlated///
,/

3;w1th growth The effects of thlS varlable were notlceable

Jf assoc1at10n of ”NICU” w1th decreased growth may be appllcablelﬁ

§ I AR S /5:
i here as- well - s T
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‘Interestingly, 1nfants who were SGA were not noted to have

) growth patterns that were greatly altered from those of the1r

.
Mralls

-vf\small for thelr gestatlonal age show progress but do not fully

catch up to 1nfants who were w1th1n nonmal llmlts for srze at '

grew d1d not seem to beaa major factor 1nfluenc1ng the overall

1 4

ngrowth patterns of the 1nfants

Whlle males are noted 1n the 11terature to galn welght at a

: ’faster rate than females (Veumann and Adpaugh 1976) thlS was

“-_not noted to be a factor here Anox1a at blrth did not appear to

‘sjfp051t1vely correlated w1th growth durlng the later deve10pmental R

.~phases. ThlS may be p0551b1y explalned as the effect of "exper~'=

v*1nfluence later development elther

Of the maternal factors consrdered parlty and age Were bothh,‘

| ’.flthls study

| hj”Lower class“ accounted for a very small (bUt p051t1vely cor-g"j"'.'d

The effects of soc1al class are not clear in thlS study

<

"frelated) proportlon of the total varlance of growth up to 6

vfrfft"months of age After that it was assoc1ated w1th ‘an equally'v7f7¢f”

rf;ence "thdle class” shared a srmllar relatlonshlp to growth'

o The. varlable 'bpper class" Was noted 0n1Y once Wlth a Small

'larger blrth cohorts Babson and Benda note that 1nfants who are"

:ablrth (1976) In thls study, the rates at Whlch the SGA 1nfants a

"'1'¥$1enced motherlng & Marltal status d1d not 1nfluence gTOWth 1n “,;f.};l

7,small proportlon of total varlance but w1th a negatlve 1nf1u-,f:" '
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. negative influence7on head circumference’at three months' It is

- probable Judglng by the very small changes of total variance o
lattrlbutable to ‘the presence of these factors that soc1al class

1
d1d not dramatlcally 1nfluence growth in tenns of this study

. V,

' "Wbde of dellvery" kept surfac1ng throughout the study as

. 1nfluenc1ng growth patterns As suggested earller part of thlsg‘_”
.1nf1uence may have been due to the need for a551sted methods of _]'ﬁ

'dellvery (e. g , forceps or Caesarlan sectlon) for larger 1nfants.,

v"ﬁJ51ze at blrth 1s known to 1nfluence subsequent rates of growth

B ;g(Garn et al 1977,‘Neumann and Alpaugh 1976) Breech dellverv _

Wthh was negatlvely correlated when etertlng an 1nfluence 1s _
iassoc1ated w1th develOpmental problems (Korones 1976) ThlS may;__

::gaccount for 1ts negatlve 1nfluence on growth 1n thlS study

The early 1ntroduct10n of mllk products d1d not p051tlvely

| :”1i alter growth patterns : It accounted for small but negatlve

“f_tgproportlons of total varlance 1n growth Some of the p0551b1e :

,?,';reasons for thlS were dlscussed earller f “Dlarrheal 1llness” wasd tf_‘? .

hii_not predlctable 1n 1ts effect on- growth The fact that 1ts

| 7ff:1nfluence at each level of measurement could Vac1llate between

'hlfp051tlve and negatlve effects leads thlS 1nvest1gator to quest10n'“’$

0

H‘:d7:1f the 1nc1dence of d1arrhea1 1llness was totally accounted for ,fuﬁf;‘;,

~,by thlS measure



General Discussion =/

o . v |
In the flrst phase of thlS study, the contrlbutlon of the
selected 1ndependent varlables on the development of neonatal
: nosocom1a1 Salmonella 1nfect10n was examlned In the second
: phase an- attempt was made to examlne the 1nfluence of these ‘
_varlables on the subsequent growth of the 1nfants 1nvolved ;Some |
h of the 1ndependent varlables noted to affect rates of 1nfect10n -
e, g ;v”nursery” and ”length of hospltallzatlon” - contlnued to |
'*1nfluence later growth B B
- The 1nterrelat10nsh1ps of the maJor varlables can perhaps be -
'Uexplalned more clearly by the use of a model Flgure 4. demon-""
'strates the relatldﬂﬁhlps among the key varlables used in thlS
study As the reader w1ll have noted the varlables 1nfluenc1ng
'outcomes Varled accordlng to the tlme perlod for whlch measure-
ijments were taken Therefore for 111ustrat1ve purposes growth

*{measured by welght oaln at 5 months w1ll be examlned

For the purpose of analys1s 1n Flgure 4 1ndependent varl— f"" s

'”qul_ables have been assembled under the follow1ng category headlngs

'.jd};soc1odem0graphlc maternal perlnatal care; pedlatrlc care,~ |

uﬁ

"7f;1nfect10n, and outcome Influences on growth wh1ch were noted 1n ;ﬂh‘“

3 5f’d*,the multlple regre551on analyses'-'”S callfornla "'huddle

o class " "low forceps n: ”Caesarlan sectlon A ”lower class o ”NICU “f*ff;ﬁj%

.'ﬂand ”days 1n h05p1tal” have been placed 1n the correspondlng

L “‘L
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-;_category. ‘The magnitude of the'relationships among these vari;
ables'is deplcted through the use of the beta welghts c1ted on
the arrows JOlnlno the varlables These arrows can then be used'

- to further 111ustrate the relatlonshlps through the relatlve

. thlckness with whlch they are drawn and the dlrectlon in Wthh
’ e . L o ‘:: - :

'-‘they are pornted
In F1gure 4, the relatlve 1mportance of ”1nfectlon” 1s

‘v151b1e through the use of a tthk arrow, The "SOClOdemOgrapth" :

ry

'-category has the second largest 1nf1uence as ev1denced by the
; flthlckness of “that arrow It is assumed that the varlables w1th1n |
the categorles can change dependlng on the measure of growth

Vutlllzed and the tlmeframe w1th1n whlch the measurements were gf

taken B _,‘,’éa_:
Loy ‘ -

It was- beyond the scope of thlS study to examine all of the
@

'"1nf1uences noted in the llterature rev1ew to affect growth

"‘rVevertheless the 1nf1uence of many of the major factors ‘has been

flllustratedl The factor exertlng the greatest 1nfluence on: o 'ﬁjfv.f

- W“growth" 1n 1nfants 1n thls study durlng the: flrst year of 11fe J i

-was - 1nfect10n w1th S callfornla o



PN, AND RECOMMENDATIONS.

| Sumary
Whlle there . - yreportsvofiSalmOnella*infeCtions_ln'
1nurser1es few au‘i 2 haye'direCted-their investigations tomards
."the_ldentiflcatlon‘ specific factors predlSposino‘to infection
or~towards ekplorin » results of ‘the 1nfect10n in terms of
_smmamamcwmnhpa zn51ntMEuﬁmns ﬂuSSUMywa»mﬁmw
taken to explore the 1n:luence of selected neonatal maternal

»and env1ronmental fact on. the.development of Sabnonellosrs

'Subsequent to the 1n1 ~ *ase of the outbreak 1nvest1gat1on
'.'the 1nfluences of the above factors and of 1nfect10n on growth
:'were assessed

In,July 1977 S callfornla was probably 1ntroduced 1nto the S

' ewborn nursery of a large c1ty hOSpltal by a neonate 1nfected at B
H \\ N -

.‘f'blrth Follow1ng the 1nfectlon of the 1ndex case the trans-r

PR

' vﬂ'm1551on of the organlsm to seven other 1nfants appears to have

- been by cross 1nfectlon rather than exposure to a common Vehlcle_h$7'

‘“7fsuch as formula

All of the cases occurred among 1nfants 1n the neonatal

- 1nten51ve care unlt under study Phototherapy, wthhrlS used to 5fa
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treat hyperblllrublnemla 1n neonates was 51gn1f1cantly assoc1-.

ated w1th an 1ncreased rate of Salmonella 1nfect10n ThlS as—'

’ soc1at10n may - have been‘due to fecal contamlnatlon of the equ1p—

,-ment used (The 1ndex case recelved phototherapy )

One of the factors whlch may have lnfluenced the spread of -

the dlsease was fallure to 1solate 1nfants who had frequent loose
!

i‘stools In one 1nstance antlblotlc therapy was. 1n1t1ated to .

treat dlarrhea two days prlor to 1solat1ng the infant.  The
1nst1tut10n 0f strlct 1solat10n procedures and the closure of the

wards to further adm1551ons appeared to be effectlve in haltlng

i the outbreak o U

SlX months later Sy callfornla was agaln noted in six neo~

',_1‘nates at the hoSpltal Whlle the majorlty of cases’were 1n the'
: NIQ@ two. cases appeared among 1nfants in the normal nursery

dur1ng thlS outbreak Once agaln there was a 51gn1f1cant assoc1—';!

A
%
3

: atlon wath treatment W1th phototherapy

s Whlle the organlsm.could have been relntroduged to the |

' ,hospltal env1ronment by another parturlant mother'\the snnllarlty

of the antlblotlc sen51t1V1ty pattern to that noted in the

Y,

~‘ear11er outbreak and the lack of other cases of S callfornla 1n

¢ ‘

'é} thé communlty tended to p01nt thwards prOpagatlon from the

~"or1g1nal outbreak ThlS could have occurred through fecal car—--

!

o
SR A
l
l

”TQ rlage by staff or through exposure to ‘a contamlnated env1ron- _; |
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'mental sourcei‘ vo staff carrlage of S callfornla was  noted in
stool screenlng durlng elther outbreak

To test the thesis that dlssemlnatlon of the organlsm had
. occurred between the outbreaks ‘a stool. screenlng survey was con-
'.”ducted on all 1nfants who had been in the NICU between the put—.

hjbreaks The NICU pOpulatlon was chosen for the survey as these

'TAhlnfants exhlblted the hlghest attack rates durlng both outbreaks,

In addltlon a prospectlve stool screenlng program for all in-
ﬂffants born in: the hospltal was set up Infants had stool cul- f

11, tures taken on the flfth day of 11fe or on‘dlscharge whlch ever:"
'ocame flrst | | Sl

ﬁ‘ The comnunrty survey y1elded one addltlonal case an 1nfant 5

.f:born 1n November 1977 He had been dlscharged JUSt three weeksv j~.‘

' gprlor to the blrth of the 1ndex case 1n the second outbreak %

‘. f¢Wh11e no proof etlsts that the 1nfant was 1nfected nosocomlally, L

there is;, certalnly a warranted susp1c1on due to hlS assoc1at10n RS,

Ml-b‘w1th the NICU A questlonnalre de51gned to look at stool char--‘k

‘_;acterlstlcs assoc1ated w1th the development of Salmone11051s dldd:i§b~r

zekjnot appear‘to be helpful ln 1dent1fy1ng qases of Salmoneh&051s !bdrifl‘“

'”f;:,ln the communlty ffl;-jir_iwﬁ-wf°lfffl*5~fﬁ*ff':f'iﬁkx’iﬁ#'i';;tkr'H

The prOSpeCtlve study y1e1ded a further three cases over theéﬁfk"i

'“b{next three months all assoc1ated W1th re51dence 1n NICU Thls

ﬁ biffflndlng gave credence to the theory that dlssemlnatlon of Salmon—7"'”“

A "hfkellae had contlnued 51nce the or1g1na1 outbreak Desplte num-~-'f'i'” :

o, B 2y

vvﬁi'f.}}f*}j_i;il’,elf,g’ ‘“f7ff szi -
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é
‘erous attempts to discover the source, no environmentalfsﬁabs

o

, 7
‘ever ylelded p051t1ve cultures. , , ‘;' ’

;}  The extended course of the second outbreak was probably due
to three factors (1) fallure agaln to isolate all infants who
were’ hav1ng 1ncreased bowel movements (23 falluremto _recognize

| that some.lnfants were exh;b;tlng abnormal stool characterlstlcs,

. and’(3)<the}decision by'management»nothto ciose}the newborn t,

- nurséries to further adm1551ons

A study of predlsp051ng factors 1nd1cated that the 1ength of -b’,':.

hospltallzatlon was the best predlctor of . susceptlblllty to
1nfect;on. In addltlon, 51ze at blrth treabnent w1th photo-
therapy; and dellvery by Caesarlan-sectlon were all 1mp11cated
causally Thé above factors are all assoc1ated w1th placement 1n
NICU.- Formula feedlng also predlsposed to Salmone11051s This
| 3 istthe result of formula-fed 1nfants being more prone to enteric
infections than breast- fed infants. The fbrmula‘itself‘was‘not

T~

contamlnated 5 _* o 3

a

_In asse551ng subsequent growth patterns in 1nfants born -at.

the hospltal durlng the epldémlc perlods SaImonella callfornla

- was noted to affect all parameters of growth con51dered - head

'”‘: c1rcumference, length and welght - W1th the effect belng most

. f {
“notlceable during the frrst three months, Other factors noted to

' "

- . ‘ | ,
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influence the acquisition of the disease jnamely phototherapy,
and length of hospltallzatlon also affected growth during the
| flTSt three months,
The maternal factors of age and parity appeared to assume d
) more important role rn growth in infants durlng the later months
\ of*the flrst year of 11fe However the 1ndependent Varlables
selected ‘accounted for a con51derably smaller proportlon of total'
»varlance durlng the last six months than durlng the first three
Sex of the infant, marltal status of the mother and’ anox1a
" at blrth d1d not affect growth 1n thls study. - Lower and middle
SES were assoc1ated w1th hlgher rates of growth durlng the flrst

‘ three months of 11fe and lower rates durlng the second half of

' the 1nfant s first year

The maJor spec1f1c flndlngs in thls study were as follows

Salmonella callfornla after 1ntroduct10n 1nto a nursery enV1ron--

ment was dlssemlnated for several months Length of hospital-

i 1zat10n was the single factor whlch most 1nf1uenced acqulsltlon
of the disease. Once Teonates had become 1nfected the negatrve
1nf1uence on the1r growth patterns as measured by gains in ‘

‘ welght, length, and head circumference couldfbe‘detected over

the next' three months.
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- Implications for Mursing Care v

In Chapter iI, it was noted that nurses have a major respon—
51b111ty for the control of infections within the hOSpltal en-
‘vironment (Chav1gny, 1977) Many -authors 1nd1cate that nurses
have been negligent in handwashlng procedures and have conse-. N
quently propagated 1nfect10n in thlS manner (e g., Adler, et al.,
1970 Cragg, 1979 Watt et al., 1958). ThlS”lS not a faCtor‘
wthh has relevance only for nur51ng, however It should be
remembered that all personnel who have contact with these vulnerf
able neonates must consc1entlously ensure that 1nfect10ns are not-
passed from infant to 1nfant Infants in, NICU have many care-
glvers from many dlSClpllneS Cragg argues that nurses should be
guardlans for thelr patlents as they (nurses) have the knowledge
of correct procedures (1979) ThlS functlon should be‘monltored :

3

by supervrsory nur51ng staff to ensure patlents are adequately
Protected - ‘~““">A~ _ “ --‘v,:r offff' |
Durlng thls 1nvest1gat10n, two maJor broblems assoc1ated
w1th nur51ng practlce were noted Flrstly, although nurses were |
qrecordlng abnormalltles in 1nfants stool characterlstlcs they
did not always 1dent1fy that there’ was a problem. It should be
empha51zed here that .the stools of ne%borns tend to be 11qu1d in
: nature In addltlon meconium produces a greenlsh tlnge to the

/ .
feces As phototherapy can also 1nduce eplsodes of more frequent

a
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l

stooling;~the problem of recording and reporting observations

appears to be quite complicated. Nevertheless, differences in
stools between infected and non-infected infants were distinc-

tive. The: nurses powers of observatlon were accurate enough

 The problem lay'rnfthelr not taking apprOprlate action on the

| ba51s of thelr flndlngs

‘The second problem pertalns to the 1solat10n of 1nfants
suspected of belng 1nfected It would appear from readlng the

nurses' notes on the charts of the nosocomlal cases that 1n1t1-

atlve for generatlng 1solat10n ”orders” was the prerogatlve of

the attendlng physlclan only ThlS may well have been the cause.
-for the delay in 1solat1ng many of the 1nfants Whlle thls'

C 1nvest1gator most a55uredly does not advocate 1nterference w1th e

the phy51c1an S: authorlty to order 1solat10n procedures the

ladoptlon of a pollcy whereby nurses could use thelr own 1n1t1—s'

° o at1ve when necessary to separate 1nfants noted to be hav1ng

L

‘frequent loose stools from the1r cohorts could potentlally de-i' J

lcrease cross 1nfect10n w1th1n the nursery It should be noted~“

that thlS last 1tem was put 1nto effect durlng the second out-

=
‘break by the Infectlon Control Offlcer (See Appendlx C. )

Infectlon can have serlous sequellae for Vulnerable neo-

- nates. Knowledge of factors predlsp051ng to 1nfectlon, cognl— B

 zancé ‘of mechanlsms effectlve in 1nterrupt1ng the transmlsslon of N
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1nfect1on and recognltlon of the signs and symptoms of 1nfect10n

_ are basic requlsltes for the prOV151on of safe nur51ng care.

. Recommendationssfor‘Further-ReSearch
- On. the ba51s of the unique flndlngs in thls study/of a’
'1negatlve effect on. the measured parameters ‘of growth durlna\the
‘.flrst three months of 11fe follow1ng neonatal 1nfect10n w1th
: ~Salmonella the 1nvest1gator strongly recommends ‘that a repll-
.tcatlon of the study be undertaken when the opportunlty occurs

,.Rather than 11m1t1ng the study to the 1mp11cat10ns of Sahnonellal

" ?fjlnfectlons only, con51derat10n should be glven to examlnlng the

1)

_1nf1uence on orowth of other enterlc pathogens Secondly, in any
fsuch research partlcular attentlon should be glven to the com-
:plex methodolog1cal problems surroundlng the analy51s of growth

4

“data u51ng §rowth as a dependent varlable

In repllcatlng the study,_thls 1nvest1gator recommends that TR

‘future stool screenlng surveys of 1nfants or. staff utlllze only

'ffstool specnnens rather than acceptlng rectal swabs for culturlng

| purposes and that the number of spec1mens collected be no fewer ﬂ

than two in order to 1ncrease the accuracy of the. results
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GLOSSAR% OF TERMS

AGENT: a blologlcal phy51ca1 or chemlcal substance capable of
causing dlsease ‘ : k

ATTACK RATE: measure of frequency of occurrence of an event with- -
. 1n a specified time frame for a narrowly defined populatlon

CARRIER ~ an infected person (or anlmal) harbouring a spec1f1c
1nfect10us agent w1thout having dlscernlble disease.

- ‘CASE: a person who is harbourlng a speC1f1ed dlsease defined
 either by clinical, laboratory, or epldemlologlcal
characterlstlcs ‘

| ‘COHORT ! group of persons selected for inclusion in a group on
the b351s of birth within a Spec1f1ed time interval. .

CONTACT a person who has assoc1ated‘w1th someone known to have
-a specific 1nfect10us dlsease :

CONPAMINATION\\ the presence of an infectious agent on a body
"surface an 1man1mate obJect or in food or beverage

EPIDEMIC\ the occurrence of cases of a dlsease in excess of normal
expectancy in human populatlops

* Common- source epldemlc - an epldemlc of disease ‘in Wthh one
_person or vehicle is respon51ble for the transm1551on of the
"dlsease to the remalnlng cases, :

’ o

Propagated source epidemic - an epldemlc in which transmis-
sion has occurred as a. result of person- to—person spread.

- ENVIRONWENT extr1n51c biological, soc1al and physical factors
whlch potentially 1nf1uence the development of dlsease

FOMITE: inanimate object whlch may become contamlnated and serve
as a means of transmitting organlsms : ,

HOST: organism capable of belng infected by a spec1f1c agent

-

INCIDENCE: = the number of new cases. of a disease in a specified
populatlon occurring within a spec1f1ed time 1nterval

" .INCUBATION PERIOD: |the time interval between effective exposure
to a dlsease gent and the onset of. symptoms of 111ness

A
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INDEX CASE: thé first case to occur among a number of epidemiolog-
1cally related cases.

INFECTTON: the entry and multlpllcatlon of a disease cau51ng agent
W1th1n living tissues resulting in cellular damage ,

Inapparent 1nfect10n. 1nfectlon;occurr1ng without manifest”
. Signs or symptoms. ' ' B

Apparent infection: “infection resulting in clinical signs o
and symptoms of disease..

NOSOCOMIAL INFECTION infection developing as the result of ex-
posure to a disease cau51ng agent 1n a health iﬁre fac111ty

OUTBREAK: ~ the occurrence of two Or more cases ‘which are epidem-
1olog1cally related ‘ » A

- PATHOGENICITY the capac1ty of "an ;pfectious agent to cause
: dlsease . _

PREVALENCE the number of cases of a disease in the deflned popu—
lation at a glven time.

RESERVOIR “the 11v1ng organism or inanimate matter in which an

infectious agent can live, and multiply, and Vhlch it
can be. transmltted to a susceptlble host

| SURVEILLANCE the CODtlDUlng scrutlny of all: aspects of dlsease
occurrence and transm1551on that are relevant for controlllng ‘o

its ~spread.

VEHICLE: substance which serves as source of 1nfect10n

o 'VIRULENCE the ablllty of an agent to produce serlous 1llness

- SOURCES

Health Educatlon and Welfare, Public Health Serv1ce Bureau, Centre
for Disease Control. Glossagy of terms used in epldemlolggy
- HEW. Publication No. 00-2503, 1977. _

V‘.Fox,,J;P;;'Hall, C.E.; and Elveback, L.R. Ep;demlology Man and,
~ disease. London: Colller Machiian 1970,

Mausner J.S. and Bahn A.X. Ep;demlolqu An 1ntroductory text.
Toronto W.B. Saunders 1971
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TSJ 0K1

‘ oo 4 7ih Floor, CN Tower . HEALTH DEPARTMENT - e
fidnton s o
A Edmonton, Alberta o s o .

April, 1978

Dedr Parent:

Several organisms are known to cause d1arrh0ea in 1nfants. We are
currently”’ attempting 0 find out how commnon -these organlsms are in the. Edmonton
area by testing young - babjes*' stool (bowel movement) .

- As babies can have the organlsms without having dlarrhoea,wlt is

necessary to check’ healthy bables as well as those having loose bowel movements. We .

would sxncerely appreciate your giv1ng us a sample of your baby's bowel movement in -
‘the container ‘provided, and’ fllllng out the questlonnalre Your answers. wxll be .
: kept completely confidentlal. - . ) -

Thank you.

R . o . Margaret King o She _ i I
LB s S . Nurse: Epidemiologist. - L o
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- ggsézsszwe;zé»”
This questionnaire is to‘be filled ouﬁ'b§>parent; squitting,a specimeh of
their bables' stools‘ N B ool . : -
l.‘ Baby s Name: .
2. . Baby's Birthdaee:.
q. .éaby's Sexe B
4 fqdayfs'Date:
ﬁlease-cﬁeek (; ) appropriate answers for questions 5 to 8.
f‘S; Have you notlced any of the followinq in your baby S. bowel movamentsv
a)  blocd: S '_‘> ;nov " » yegb"‘ iL‘If 80, when "F .
b) - mucbusvor‘slimei e _vﬁo — .Yes, ___ If So; wheh_
fef‘ Qatery.éteen cdleui- "ne'____  ’ygs ;_;; - If - so, when R,

6. . Has_ your. baby ever ‘had a. noticeable increase in the number of deaily bowel
' movements for whlch you have not known the cause? ‘ .

———

f00 sno yes

’e‘If so)'wheﬁ,

7. . Has your baby had any diarrhoea for which he/sheh_as'.be'en. treated by a
. »doctor? Ll R o I . N

‘no’__ . yeg

‘q - ——

.If5soj.Wheﬁ‘did the disease occur and when_was he/she treated?

>€8,". Has.yout-baby.ever been oh-eny:ahtibioties?‘v L i
SRS ‘ e S B e
o ".:-i”; YeS’ _ .
'=,If 8o, what medication was'he/she givenllif_yod'cahhremember!

f‘and when?

- Thank you very much’ for your aesietance;_v
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~ April 6th, 1978 @

Re:. Sélﬁonella at the - ... e 'Hospital

As you know, there have beén two outbreaks of Salmonella calgfornia at the
' Hospital in the newborn nursery. While salmon

.in newborns often are associated with g high mortality rated’ there have not

been any deaths associated with either outbreak. Neverthe ess, this is

'1c5rtaiqu still & potential risk should theére be any further cases.

" 'We were able to trace the source-of. the first outbreak but to date, the:
~source of thé second.outbreak has eluded us." As three infants have been
totally asymptomatiec, we need to know 1f there 1s any possibility that babes
~have been discharged: betweer the two epidemic periods (July, 1977 - February,
1978)." Contacting asymptomatic carriers ih,the'cdmmunity»could feasibly give.
~us some clue o , the source of contamination. In addition, it could potentially
elimina;g/thq_§our;e of an ‘epidemic in the commumity, -~ . .o o

'MOSCfﬁffthg iﬂfants'invoivedwih_;he cwo;oﬁtbreaks,had been in ;he:Intenéive7‘

- . Care Nursery (12 out of 14).  We. are therefore Planning to screen all infants - -
" . who have been in the-Intensive Care Nursery at the _--~ . . Hospital from -
' Augus:;‘1977-+srebruary;‘1978. ‘Realizing thar this- could make a drastic i{ncrease

" “in your work lo;d,'wejwélcome,all‘sugggst;bns-onfhop best to screen the babes

- /¥ith the least inconvenience to you and the parents.

inf;ﬁtsqinfeCted'wiﬁh éalmohélla,téhd'to cafryi;heiofganisﬁ much loﬁger ;hén

.. ~adults to. ' Carriage up to one year of age is not uncommon, €specially 4f
5 .rantibiotics have been given at . any-. poinc. We: are hopeful that by collecting: ..

8tool specimens we will'still find a significant number despite the lapse in
coaotdmes et e R e P
"? 'Thank'you'vgry_muéh‘for.ydur-hélg.
S ’i? B R B :.}'Haiéa:é: Ring ... -

o T S e T Y Noree Epldemiologist:
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THE OTYOF 7 Fioor. CN Tower . ' - : .
A 'Lv;. \oégoa 100000t oSN Tower ' LOCAL BOARD OF HEALTH
vJﬂu\VuJ 4 Eomonton, Atbents

154 0K1 ‘ i e

Re: Salmonella Survey

As some of you have been asked questior.s Ly rarents. concermng the salmrella
-survey,. I have drawn up some tentative guidelines. Dr, . Infection
Control Officer at the) . Hospital is in ag:eement with the focus of
" these staterents: : i i

o.
'

1 questions asked by parents shoqld be ‘ansvered trutht'ully.

2. Unless parents ask, do not ment:.on that only ba.bies from the
Hospital are being tested.
However, if parents ‘ask, -please tell ther t’:at one motbe::.who was. admtted
- to the hospital in labour did. have 'salmorella.’ This was transmitted to her
" infant when she gave birth., As salironella is easily transmtted a.mong
infants, we &ant to ensure that all babies are ckay.-

g'--\’;) 53 L If t:bey ask what organism we are looking for, feel' free to teil‘ them it is
R 'Salmonella. v B ' O

4. The chargcte:istics of Se.wlorella include t:ose listed in .items 5 and 6 of

" the questionnaire. - As well, fever and voriting pay be present. Pever and
vomiting however, were not- prominent chu'acgenstics of ‘those infected at the
')lisencordia. ’ : : , . . :

5. Surveys are done at the discretion of BeAI épartx:erts when the inc;denl‘e .
© . of the d.lsease warrants such a measure. .
’Theg are unde:taken to detemuxe the extent o.ﬁ the problem. .

6. If a baby I~as a stool cultuxe wh.ich grows Sa.monella, we will notify the Parents- ’
.. Tt will be akout five days after the speciren is: mailed-before the results mll
- ‘be. knawn Only tbose with positive cultues uill be Dot.if.led. :

Hargaret xing, ’ s .
Ilurse Epidcmiologist.

-‘."va o
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- reamvor 1_ 7t Floor. SN Tower HEALTH DEPARTMENT - v
10004~ 104 Avenue : A
. mon on Edmonton. Abena - . . .
] TS0 0KY B . : ’
Deir
o o -

. A8 you may know, one of the hospitals in our city has recently experienced
two outbreaks of Salmonella California in its' newborn nursery. While the ._
source of the first epidemic in July, 1977 has been determined, ‘the source for
the outbreak in February, 1978 is still being sought. - There is a possibility:
© that infants with undetected infection have beem discharged intermittently since:
"August,; 1977. The hospital is collecting stool speciméns on all babies prior to
discharge now, but we. feel the problem is serious enough to warrant checking
babies_bqrn between the: two epidemic dates. Té;/hajprity of infants infected
‘were in' the Intensive Care Nursery at the ‘ Hospital. Consequently,
the Edmonton Health Department has Set up-a screening program to. check all .babies
born between July, 1977 to March; 1978 who spent ‘time in the Intensive Care g
Nursery following birth. Salmonella 1s carried for long periods of time in infants.
For this reason we are hopeful of detecting carriers among any infants who may have

been infected at the Misericordia Hospital during the last eight months.

Some of -the babies who are in<thg»pfoposed screening group  live within your
health unit area.  We would ‘appreciate your assistance in collecting stool specimens
from these babies. A list of the babies in your area 1is enclosed along with a- copy
of the questionnaire which ourvnurses,complete’when"collecting'the'stool specimen.
Dr. Finlayson in the ‘Provincial Laboratory of ‘Public Health {3 in" agreement with
ou;»scréening program and_iquuite willing to process ;he;ektﬁa,specimensu” To _
distinguish the screening specimens from normal lab, work, nurses are wriét?g )
'Salmonella California Survey' on .the requisition and placing la "happy fac @" -
on the requisition as well, .~ oL o SRR A

We would. really appreciate your. assistance inﬁihis matter. 'As you know, :
_Salmonella cdn be a dangerous ‘1llness in neonates. We feel the potential serious-.
“+Yness of the ptoblem‘watrants_our;taking_these”extrn steps to determine the nature .

. and extent of the epidemic. . . - [T e :
* Yours sincerely,
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S NESEITAL. - o
Edionton, Alberta

INTERIM GUIDELINES FOR [SOLATION TECHNIQUE IN THE PREMATURE NURSERY
(NEONATAL -INTENSIVE CARE UNIT) . . , : -

T

1.. A1 newborn infants suspected of infection are to be-
transferred, in their cribs, to the designated area
(outljned-by floor tapes). _ s

2. All equipment used for taking care of the baby is to

: be kept in .the designated area. . If equiprent has to , ' y
-be removed from the area it muyst be cleaned as outlined -
in the Nurstng Iso]ation Procedure, : :

‘For cleaning of eduipment and care of same; please
refer to the Nursery Nursing Procedures. S
LS i . : L .

3. When tha cateqory of infection s esfabiished,fthe
appropriate Isolation Technique will be maintained,
e.9. Strict Isolation, Hound and Skin Isolation,

Enteric Isolation, Peverse Isolation.

4. AN personnel who handle the infant or touch articles
used for-the infant must wear long sleeved isolatign®
govins. On Teaving the area, wash hands in disinfe@}ant

solution by the crib, remove gown “and wash hands ln\ghe
sink. : v : . :

5. Visiters . , L S
Only ‘one parent at a-time may visit the infant after
instructions regarding LsoTatiOﬁ’Tecnnfque are giver by
the nurSe. -/ The parent must te obserfved by the nurse. -
If more than.one infant is on::isolation, there is to

~be only one parent-in the area at one time.

B

 6: The infahtfwill Fémain on separate técﬁhfque40ntji4
- discharge. . L e T

qv,i}braf;_#z, S D L
i Awaustole, 1977
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S HOSPITAL .
Edrmonton, Alberta

Match 1/78 SPECIAL MEETING, INFECTION CONTROL RE SALMONELLA
o CALIFORNIA OUTBREAK ' o

Y

¥

i

Thé‘meetjng was called-to order by the Chairman at 0905 hours. ‘

Dr. k summarized the recent Salmonella California out-

break in the : Hospital. It is a reoccurence of o
"the strain introduced in the . o Intensive Care Nursery
_intAugust 1977, : C v

The initial case occurred January 25 as diarrhea in a 48 hour
old infant from the normal nursery. Isolation methods were
“instituted as s00n-as symptoms appeared. Survey cultures:of
“mother and father as. well as the cther babes and mothers in the
room were regative. The second case was:.reported February 14
in._an infant in_the~Prematurc Nursery. that had been cultured
~February 10. Survgy-cu]tures,February-]4.réyealedjthree other =
infants with Salmonella California.  The last case occurred
in-the normal nursery February 19, Al] cases have now been N
.gdischarged.,'Survey cultures of environment and'personneT~have" ‘
" so far been negative.. IR o '

o The fo]1o ing.pofnts,weké.diftqﬁééd: ‘
1{‘>Th§t;theré appears to bg-a_commdnfSQurce wo

'd;V‘EnViroﬁméHt:‘{Chsé1Room;'bathfﬁg;‘féediﬁgi tf&ffic;"],“'.”‘
jequipment,'prpcedures,-bathroom;;-',i‘ , 'ff:T  BN
g’_':  ,ﬁofﬁffsﬁabs.hAQeuﬁeehfiakéh'é? eau{bhént.tn'cohtaci'v L
o wtth»the.1nfected33nea;,ie;?isolettesﬂ‘SUction tubes,
stetho;dopés;_”"‘1;"_1'_ TR RO R S -
‘Methods usedwinfbithingraaq;feeaiﬁgftné,bab{é£,~inc;,i»*'
duding temperature and-use of ‘the:-warming blanket, .
fwerg,discussed;"r’~'.j_ :1}~;v“rci'A;,ﬂ5“;mffA. RN

ERI R .
S )




P

page two

.Spec1a1 Heet1ng, Infect1on Control Re Salmonella Ca11forn1a

oy Py

2.
3.

B

Epldemiology -
(Action fT; :,f e

-

yThe factor of common bathrooms used by nurses and

4" and Duggan C]infcs
u,and lab work involved

1

mothers ‘wWas Suooested , .

=]

_Some of the babies were de11vered in the samg Case Room

: C1ean1ng equ1pment used by Housekeeoina staff in the.

infected area was mentloned as a p0551b111ty

Personnel: Survey1ng ‘of Case Room staff, Intensive
Care Nursery staff, Medical Staff, Hou<estaff Pcst .

~ Partum staff, Housekeeoxng staff in contactuw1th th1s

area.

" A program. has been introduced through theHHea1th 0f¥ice

to collect stool cultuyres from staff in contact w1th

- the nursery area

AMrs o noted a common factor of ‘two R. NaS wor- .

king in both the Observation Nursery and the Prematuyre.
(Salmonella) Nursery. The R.N.s are on a rotation :

_-schedule'so there are more’ than two - 1n<contact w1th
‘vthis area. . .

: F
Rooming 1n Hhen a case of Sa]monella was detected

.the mother “and baby were isolated and each mother and

baby in that room were cultured.

»v( !

The ° culturing survéy w111 be cont:nue wfth three stool

cultures, “Dr. . oo will’ contact- those Housestaff'

. .and ‘Medfcal Staff that have not submitted cu1tures to
. the Healgh Office.. S :

. Swabing will be extended, fe. 1solettes in the obser-.f
\.,vatfon Nursery..suction trap in Case Room X :

~In cooperati&ggwith the Public Heaith Department. our.
laboratory will conduct an extensive survey of: futuré

newborns. from the Sl "Hospitals: 2King
wiF™ conduct a format. eoidemio1ogica1 survey ahd wil]

Qorganize al system of random’ select1on of ‘babies. from
: ‘Hospital that come to the Jasper Place R
Dr. Fumlayson will organtze swabs

the." Bhal

The meetlng uos adjourned at 1010 hnurs "dgf?ﬁdeiof_ifdf”*"

el

o

Txme of onset, common'fg;tor. Syrvey culturesr

165
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HOSPITAL . o
Edmonton, Alberta o ‘

INTERIN GUIDELINES
_ " _FOR ISOLATION OF BABIES ON
~ MATERNAL-CHILD CARE AD/QR NORMAL HURSERY

Babies suspected of infection, other than enteric, should follaw
- the procedure given below: {Please note attached re: Enteric)
.'(1, On Days o . ‘ C .
Transfer to mother's room (either single, semi or 4-bed).
. Mother and baby isolated as unit. All‘equipmentipertaining .
~,to baby's care should be kept in crib. = L :

8. Long sleeved green gown to be worn by mum -
e vwhen handling baby." o . R ) :

- b. I.V. pole to hang gown on.
¢ -

c. ‘Bowl of Hescodyne. IR .
> d. Stool. o
g e, Garéagq can. '

e
.”
.

Laundry hamber;(to be hahqled as per Isolation
_Procedure). - . \ '

T Mum mu%;fbe fnstructed fn use of gown and hand washfng‘apdvb
1f_1solqtioh procedure is properly followed mum may then be
al]owgdffregdon to leave room. . o . .
Viff&prs,- may. visit with mum in Day Room dn]y.‘ . RN

, - father may visit in room with baby (may”
“ .- handle baby 1f he washes hands and gownsl.

B;by mu§£ remain with mother for 24 houES-uhtil‘distharge. -
(Once on 3 East must not be transferred back to Hursery, .
but_Nursery staff still responsible for baby's well being)

. " After discharge, clean equipment as per fSoIafion“procedare;
Culture not necessary. = . S L -

. Prior to IO p.m. follow above Procedure.



<

[

On Evenings or Nights (hfter'lo P.1.) ?' A .

3. Stool.-

mother's room,

+ If infection suspected at this time, when baby is in

Nursery, isolate baby in one carner of the‘ugrsery-

Put -red tape,(or autoclave tape) on floor around crib

area. . ,
Set up isolation unit- as f611ows:
1. 'Crib'w?th baby's equipmént.'
2. I.V. pole fdn‘gown. |

~

> 1

4.,;Bow1 of Hescodyn§, :

Baby to remain in isolation area fn Nursery until 6 a.m.

feed, when complete isolation unit may be’transferred to

,'} B

‘Hother and babysnow isclatéd as unit as above. *

N M ) ‘ v
. \ . ’ '
C TR NN Ceviney

cERceL
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II.

III.

IV.

N.B.
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PREMATURE AND N.I.C.

CLEANING AND MAINTENANCE OF EQUIPMENT

CRIBS: - T
= ‘ '

‘a. Daily routine with‘niéht shift - each-bed is

washed with Wescodyne solution and dried. This
.includes plexiglass, base, and mattress.
. | » B |

b. ~ Terminal cleaning is to include above procedure

done including drawer and shelves.

and in addition, the whole crib inside and out is

. Report any broken or non-functioning parts.

ARMSTRONG INCUBATORS:

| a. -Daily'routine'4 cleaning by night shift - wagh -

'lid, base, mattress, and window with Wescodyne and: -

dry. -

b. fRéfill reservoir with distilled water. .

c.  Replace burned out heat or indicator bulbs as
. needed. e : '

d. Terminal cleaning tQ inc1ude‘reserVoir heater and -

table. )
e. Culture‘all incubators aftervterminal cleaning.v
£, Allow to dry and air for Zd'hours if possible.

Upon discharge, the alcohol'isbpbured into uSed'aicoth

¢

N.I.C. staff - replace filters, suction apparatus, etc.

~bottle and the thermometer and container are soaked in .
Wescodyne for five minutes, rinse, and dry. -

P e
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e

Isolette C85 replace filter q3 months
C86 replace filter q 3 months

Annstrong 1solette 188, replace fllter q 4 months

. Isolettes to be oiled q 3 months

- Vapor jettes.

Humidifiers.
Suction equipment.
0 Equipment.

’To be taken apart, washed, rinsed, and dried after

N’.B.'

each use. Suction tubes may be ster1l;zed by
boiling for re-use, : ]

Humldlfler jars to be filled w1th sterlle dlstllled

‘water. All others with dlstllled water.

1. Do not place gauges. or mechanlsms in water .
or other solutlons :

2. Do not use alcohol on plex1glass

CARE AND CLEANING OF ISOLETTES

/1.‘”

_e‘j; "

_Dally routlne at nlght - wasH w1th Wescodyne and
. dry Dome mattress and tray '

Check’ reserv01r ‘and flll as needed w1th dlStllled
water = . D o

Report any broken or non- functlonlng parts

-Termlnal Clean<‘g

1.
2.

N

f-Remove to serV1ce room

' | | N 3
" Remove and wash' and . dry mattress -trays, gaskets

sleeves, portholes, and inside heat and moisture -
tubes 1n old 1solettes o

Wash dome base andﬁgablnet 1n51de and out

Y

Wash scale and hook

"w—/

| .Check and replace fllters and date same as’ needed.j \



11. -

VI 1L

_ Replace sleeves as needed. -

. \Allew to dry with dome open-for 24 hdufs?

10,

34

Wt

Ideally, do not use wuntil negatlve culture returns,

C77 and C86 - motor removed for cleanlng of sealed .
area by soaklng 1n Wescodyne

0, filter - wash and dry as needed (q 3 months)

2
"“Solutions for terminal cleanlng - Acetlc solutlon
1% and Wescodyne. - - . ; \ 4

CA1l speC1al trays e. g , scalp, umblllcal infusion
tray .etly, are cleaned on ward and Teset and sent
to C.S R. ’ for sterlllzatlon

Bath bowls" and thermometers are sterlllzed on
“patient's dlscharge .

[ e -
Other trays e. g bath trays are washed and set
-up.and sent to C. S R. for sterilization, once in

524 hours, as these: are used as ''clean traysvonly ﬂ,'-’

RN






. PARAMETERS OF THE WEIGHT MEASURBVENTS
. Birth Weight ‘(K6) =
. Weight at 3 Monthé'(xgj.

. Weight at 6 Months (KB)

g ac 12 Vot (9

 TABLE 40

: Ca) ,I‘ange*;-' o »
‘(b) median -
(c) mode *
(d) mean .
(e) std.. deV1at10n

.~ (a) range - .
(b) median

© (¢) mode .

: (d) mean SRR o

} r,g(e) std dev1atlon‘:_~

o -,_(a), range--‘.-‘ R
o j(b)lmedianif~.

Jf,f(c) mode'

N 3-(e) std dev1at10n,;br

- (a) range
- (b) medlan DR
S (e) mode - :v.=1-5 =
o (d) mean . .
(e) std. dev1at10n--

e

S A
~N -
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.5 to 4.2



TABLE 41 _
 PARAVETERS OF MEASUREVENTS OF LENGTY

- Length at Birth @y ‘ (a) range

(b) median

(c) mode
. (d) mean

: - (e): std. deV1at10n

.. Length at 3 Months (@) (a) range
- Sl el o (¢) mode +
Cn RN T (d) mean -

B Length >étf~"6_Mohths" (CM) R (a) range o
B ® . (b) median -
- e e T e . (C)- mode =

. _Length at 12 Months (CM) (a) range
o ; - (b) median .
(c) mode -
" (d)"mean-

‘ (e) std. deVlatlon .

| ‘(e) std. dev1at10n,}"-"

42

(e) Std dev1at10n 3

173

to 58 -

to 75
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TABLE 42
 PARAVETERS OF HEAD CIRCUMFERENCE

1. Head Circumference at Birth (M)  (a) range -~ 28 to 40
e R S . ) (b) median - 34.8
(c) mode- . 34.0
(d) mean. =~ - 34.7
- (e) Std dev1at10n - 1.82
I pow ‘ ' ’ o .
5& 2. Head Clrcumference at 3 Mbnths (CBD (a)'range - 35 to 44 -
S (b) medjgn - 40.5
(¢) mode . 41.0
(d) mean - - 40.3
(e) std dev1at10n 2.1

3. Head Circumference at 6 Months (CM) (a) range - 40 t
S T (b) median - 432
(c) mode. -~ . 43,0
(d) mean 43,3

-(e) std dev1at10n 1.5



