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CHAPTER 1

INTRODUCTION
Statanent of the Froblem

Dagpite antimlerobial therapy, infection is still a problem in
hospitals. It lg estimated that five per cent of all patients entering
hospitals in the United States will coatract e hospital.acqulred
infection, (5) Vhen sntimlcrebial drugs were introduced, it waé
felt thut infection was no longer s threst to patients, Contrerily,

many mlerobas developed antiblotic resistant straing; and there was

pow

an increase in infections caused by graw vegative baciilii and fungl,
(5, 16} During the perlcd when antibiotics were gelning widespread
usage, less stress was placsd on aseptic techtnlque and isolstieon
procedursa, (1) The vesult of these clvcumstances was theb infection
hae not been eradicated, but remains a prowminent prebi@m which must

be menaged by recoznitien of its extent, scientific investigstion of

H
L]

1]
[t
-

neans Bo centrol it, and Intelligant uze of tho Tl £
Tﬁﬁrm gre othesr factors which currently affect the cccurrence of
infection, One is that the hoespital population includes en incressed
numbey of Infante, elderly people, and chronically.iil people whe are
more likely to d@Veiep infection, Another is that diagnostic and
therapsutic procedures eve pvoviding new routes of admission for

infecticus sgents, The follawing are examples of these digrnostic and

therapautie procedures: arteriography, ciwlanglography, cystoscopy,



urtnsry end intravenous catheterisaticns,; blood tr&asfugicnsg
tnhalstion therepy trestments, end radleal surgeries, 4 thisd factor
g that some therapeutic precadﬂras decrease the heat's vesistance to
infection. For example, cancexr chemotherapy #nd immunosupproessant
drugs alter the hosk®s defense mechaniems, (18)

Infacticon ig destructive, expenalve, and scmetimes has for.
reaching congequences, Infection ceuses much 1llness, increases
exigting sickness, or cccssicnaily leads to desthe It can caus the
fallure of operstive procedures, delay their therspoutic effects, or
create the necessity for further procedures, I€ may increasse the
patient's hospltal stay 8 week or more leonger than it would have beesn
witheut infectien. (9 This @xteﬁgﬁca of hospital csro ingresszs the
patient®s hogpital exponses, decreases his inceme, increases iﬂaur&nce
payments, and decrenses the capaclty of the hiceplital to give care and
treatment to others, Infecticn may become epidemic in the hezpitsl
vard, ceusing many patients te be affected by its destructivensss, i¢
may be apresd into the community by a pstient whe is discharged with
an unveccgnized infecticn. (8) It hes been found that infection
sequired in the hospital often is caused by antiblctic reslstant
Grgaﬁicés which maks traatmént and cure moese difficult so ﬁnf@cﬁiﬂﬂ
ig eapaﬁiaily'harmfui in 8 commmunity setting, (15) Thus the cost of
lgusr;ng or buing indifferent to infection is high,

The first step ﬁa%ard control of hospitsal infection is to
" recognizs that it is still dengercusly prevaient, (7) No eone denles
that fnfectlon occurs, but teo often its ssricushiess is lgnoved

tecause knowledge of the frequency of its occcurrence depsnds on
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memory incteasd of sclientitfically maintaﬁnsd rwco%de.' Estimates as to
the amount of infection present in the hospital at any time are usuaiiy
1ow mud cannot be viewed gs relisble indices, Objectively obtained
infection ineidence rates were frequently collected during an epidemic
50 they de not represeat the endemic level of disease in that avea and
cannet be used for comparisong with other sreas or asg evaluatiom
devinmen for the some sros, 10 define accuralely the incidence of
infection in & hospltel population, a continucus gystem of racard
ke@pihg or cnea finding sust be instituted,

Several $nvestigators have gtudlied the endemlc incidence of
nosecumial infections in their hospitals, In a search for nosecomiel
infections, Kﬂuﬁsﬁn studiad the charts of 126 suvrglcal patients who
vora digeharged from a large medicel school hospitsle. He found that
22.% per cent (n=28) were Infected of which 6,3 per cent were surglcal
wound infections. In addition, he shcwed that of 439 patloente discharged
from the ssus hogpitel in one year 8.9 per cent had a hospital.acquired
Infecticn, 1.4 pev cent had o probably hegpital-aéquir&d infection, and
17.7 poer cent had & non-hospitsl-acnuired infectlon, or a totsl of
279 par cent of gll discharged patients were infected, (14) The
pa?ﬁ&uénga of hospitalesncquived Infectiong in his study was twice as
high a» hed boan reported by othsyre. The Unitsd Steles esiimﬁte iz
five per cent end Thoburn reported feur per cent, (16, 17)

At Johng Heokins Hospital, o larpe teaching ecenter, Thobuin
obtainad date on the frequeney snd characteristlcs of varlous types
of %ﬁf&cticﬂg which ogeur in hospitais. For a2 six month period,

private, gemi.privete, end ward petients cn all gervices, except
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peychiatry snd dental surgery, were surveyed by & nurse epldenmiocloglst,
From sn averaza of 2,300 edmissiens per month, e total of 552 patients
developed nosecomial infections, or an incldence grate of four psr cent,
The urinary tract vas the msjor scurce of infection, constituting 40
per cent of the total Infections. Wounds were the second higheat
source of infection, representing 30 per csent of the total, Of 7,900
operaticne porfoermed,; 178 becams infected; ox an iﬁcideneg af 2.3 per
cent, (17)

To deteraine a protocel for surveillasnce in community hespitsls,
Eicknoff ecaducted & study of six hogpitale which ranged in gize from
176 to 507 beds., Theose hospltals, unssscclated with medical schools,
of fered both medical and surgical services to the community, Four of
the hospitals had intern and resldent staffse. In five hospitals the
surveilisnce activities were done by a nurse epldemiologist. The
totel mumbey of discharges was 105,265 of which 1,480 develeoped
negeconigl infecticns, or en incidence of 1.4 per cent., Sinece
prevglence studies ghowed that the survelllsnce prdgr&m wag only 40
per cent effective; the adjusted nosocomisl Infection rate was 3.5
per coat, The renge of infactien rates pev service was 0,3-2,% per
cent wéth the surgery service having the highest rste. Thé percentags
of infectious by clessification as to ssurce of infeétiaa showad Chat
the urlnary tract was the grsatest with 36,4 per cent and surgical
wounds were Che second greatest with 25,3 per cent, (11)

Since gome of the varisbles In the studies, such as methed of
surveillance, composition of patient populetlon, type of hospital, and

definition of infectious disease, may differ, exact couparisca of



resuits may be difficult, However, despite this ﬂiféiculty, tha
conclusions of the investigators seem to bs the same, The congensus
is that rosccomial infections are & grave problem,

The Ansricen Hospital Associstion is concerned with the problem
of infection in hespitals. Its Committes on Infection Within Hospitals
recommendg that eéch hospital estaeblish infection committzes whose
gpecific purpese is te investigate and d@él with infection acquired in
the hespital. The Agsoclation®s reason for this coumitiee is to reduce
tnfecticn to the lewast pozeible minimum by making infection control
the specific responsibility of a few, (2)

The Joint Commigaien of Acereditation of Hospitels has declded
that ¢ne critericn for hespitaivaccredlt&tian should be that a hogpital
have s system for gurveillance of hospltal infectiens and a program
for prevention and contrel of infection, €&) The COnEensus ig that
only ne e specific body 18 set up to carry out these functlons will
there he sdequate knowledge of the incldence of Infectlen and thereby
sufficient emphasis @n‘esnmroiﬁing infection,

In seevehing for inforenticn regarding an edequate survelllance
system it was found that geversl had bacn deviged by various infectien
control ceanmittees, Qﬁe asyaten employed the nurse or phy@ician 88 a
roeorder, He er she listed the names of infected patlients in a book
or oa ferms which wore reviewed periodically by the infection contrel
effteer, {10) Ancther mothed wes for the infectien control officer
to folluw up tactoriolegy reporta of pathegenie organisms, (7) As
enother wesns of surveilisunce, the infection control officer reviewed

autopsy date or discharge summsries te determine in retrospact the



presence of infectien, (4) A Tourth method of ﬁurV%ili&ﬁ¢e was for
the officer te make delly vielis to the wards to examine the recovds
of patients with eleveted temperatures, those recelving mntibiotics,
er thepe with other elgnificant signs er symptoms, (10)

There sre desirsble end undesirsble aspocts of esch of thage
pethods, A study by Cchen st Johns Hopkina Hospital cowspered the
sccuracy of locating staphyloceccal infecticas by “report of Enfection®
cerds with vard visite by an infection centrol parsen who waalfellawing
up positive bacterielegy reports, ALl the mecdlical and surgical
patients discherged during a fourteen smonth peried were included in
the gtudy, but no sample sige was given in the report., The results
indiceted that the “report of infection" cerds were unreliable and
poerly represented the incldence of heapltal.zequired infection, In
fact, only 65 per cent of the infections were reperted on the cards,
While the cavde underestimated the incidence of hespital.scquired
infestion, it was felt that bacterlolegy repcrts overestimated the
incidence, Dacteprlelezy reperts ldentified pati@aés who cams ints
the hogpital with sn Infestlion, those who baceme infected during
hespitaiizetien, end these whe had microorgenismg, but were not
eﬁiﬁicaily infected, %ince bactevlielopy reports wero avaif&ble enly
£ gomecne tock a culture of s pessible infection aend slnce cards
plerted the coomittee to possible infectiong, it was fell that using
more then ene methed of reporting infeetiuns would be adventsgeous.
“Colion migo invostigated discharge summaries to determine the frequency
with whieh Infoetiens ware netad, After 1t waz discovered thst only

cnaathird ¢f the hospltal.scquired infections were recorded en
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dicchkargs susmarvies, he concluded that this mothed wad wore lnefficlent
than infection report cards., €7) Another investigater, Theburn,
indicated that rveporting infeetlcons on cavds slene wez unreliagble, bul
wag ugeful in ecembingticn with bactericlegy reperts, (17)

Cno mesng ef survelllance which was begun in England and proved
guccessful was to appeint g nuree ag the infection contrel officer, (12)
Thisd form of gurvelllance was adepted in the United States and the new
rele wes titled nurse epidemlologist, After tenm years of having a
nurse epidemiolegist st Johns Hopking Hospitel, Theburn reported
satisfaction with this msthed, (17)

The literature indicated that the rele of a nurse cpidemiolegist
was Eainly infectien cene finding. In this capacity she followed up
reporting feormey; checked en positive bacterlelegy reperts, made dally
ward reaunds, cmferred vwith charge nurges, and reviewsd patients®
chartne Fram the infeormatien sho collected, sho made a record which
ghe analysed snd reviewed with the hespital epldemielegist, Every
menth she summarized the record as o statisticel repert for the
Infeotion centrol cemmittee, She wes net a dimgnostician in referencse -
te infectionz, but vas a vecorder acting nndeﬁ the autherity ef the
Infectien centrol cemmitleos, €2, 3, 10, 1%, 12, 13, 19) |

Luditliensl vespansibiilities which the nuree epidemi@lcgiat
aesumad hed te do with contrelling and preventing infecticn, She
bacame a censulient and advigsr on 1selation techniques, Sha checked
en the health of hoespital perszennel te detect the presence of & carrier
of potential pathegens, She Ingpszeted the envivrenwment of tha hospitsl,

sccagionally culturing aveas, to azsure and zaintain sanitary cendltiong,



Sho asgisted vwith ingsrvice educatien pregrans that &@alt ﬁith the
preventien and contrel of infectiong, She assisted in epldemiological
investigation eof unusuelly increased infecticas, (3, 11, 12, 13, 19}
&g hes bezen lndicated, the incidence of hespital infections is
high, Tho surgical wound is ehe of the greatest seurces of these
infoestiens ss the Litorskurs has shown with incidence rotes ranging
from 730 per cent, A survelllance system is needed for continuous
rveperting of Chese infectiens go purpoeseful and offective preventlive

negsures o¢on be exaeoubzd snd evalustien ef the messures can be made,

34

everal guwve!llionce syetems have boen deviged, but mest of tChem havs
been found te underrepert the incidence of imfectien. For the
gsericuaness of thiz probliem there have been surprisimgly fow studies

remerting e moethods of survellilense.
Purpese of the Study

Ihe purprose of this study wee o examine twe different methods
ef infectien cuse €inding in geners}l surgery patieﬁts end to tegt twe
hypothessns

1o Thore g no difference between the vate of reporting

' ¢f negzoeenial weund infecticnzs by Che wethed of
Spaport of infootion® cards and the vate of veporting
ef necocomial wound infectiens by the nurge epldeniolegistts
gurveillsnce pregras.
2. There is ne difference in the swmount snd kind of
charting of infected caﬂdi&iﬁgs in patients® rocovds

before aud aifter the nurse epldepislszliset’s mpnagewsnt



of the suzvelllance pregran.
Limitetions

1. This study was limited to the dats obtalined from
Bll charte of patients over the age of feurtesn
gdmitted to the general surgery ssrvice of a
universivy t@aching‘hegpitai.

2. The salection of the charts was fxom twe geperate
time p@ri@@é: 521 charts were taken from the
pericd of September 1, 1967, te August 31, 1968;
260 charts were taken frem the periocd ef June 1,
1970 to Hovembar 30, 1970.

3. Ho attempt was made te vaglidate the obgervations
of the investigster.

b The results of this study apply ouly te the greup

of pationts whese charts were invelved,
Explanation of Yerms

Terms veed in this study incluwdae the foil&wing:

Atég@kmgégg: the number of ceges of infection per the nusmber of
poopie st visk durinrg a spocified tires, wipressed £s g parcentaoge.

Endepies  the ususl occurrence of a specific disease,

Enidenies on inevease of diseasz in an area over thet gmount
which s norsalliy expected,

Heﬁpitﬁ1~a¢Q@i§¢d infectiong (Honocomlel)d those infections

occurring in pstients after admisslon te the hospital which were neot
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present or incubsting at the time of admission, even if clinfcal
evidence of infection doss not appear until after digcharge.

Incldznces the frequency of occurence of an infectich over a
specific pericd of time end for the specific populaticn in which it
oceurs, usually expressed as & rate,

Infectiont entry into the body of a pathogenic agent which
multipiice and may produce injuricus effects.

_ Prevelence:s the frequency of an infection at a particular time
end for the particular populetion involved,

Surveilicnce: & continucus look at ths eoccurrence aend spresd of

{nfectlicus disegse to determine necespary proventicen gnd control
peasurceg 2nd to ovaluate their effectivesness,

Weund infection: 2 wound which shews c¢linical signs of an

tnfectiocus diseass procese, such as paln, heat, erythema, or purulent
drainage, with or without a systemlc resction of pyrexia or
leukecytesis, or which discharges £iuld from which pathogenie

organisng are cultured,
Regearch Degign

Sources of Dote

The primary sources of date were the 81l chazta of geharal
gurgery patients admitted to a uiversity teeching hospital,
| The gecondary scurces of dsta were the related litersture and
studies pertaining toe infecticus diseases, Chelr incidence, and thelr

survelllance,



Procedure of the Study

The steps through which thiz study deveioped were as follows:

| 8

7e

Be

G

10¢

ile

i2.

Litersture snd studies relevant to infecticus diseases,
thelr Incldence end surveillence were reviewed,

The problem wes defined,

The purpose and Iimitationz of the study were determined,
The hypotheses ware formulated,

The date eﬁlleetﬁng tool was designed, (Appendix A)'
Oral permisgion was obtained from the nursing supervigor
at the univergity teaching hogpital to uze eny records
neceseary to identify the petients admitted to the
general surgery service during the Sp@cifié tims intervals,
Oral permissien was obtalned from the supervigor of the
hegpital's medleal records department to review the
patiente® charts,

Orst permissien was obtalned from the Chairman of Che
Department of Pubiic Health and Preventive Medicine and
the nurse epldemiciogist to use thelr gurvelllence
roeerds for the time pericds invelved,

Tha charts were ilocated and roviewed to determinc ths

- proscnce or absence of an infected veusdd,

The curvelllsnce records were obtalned and compared to
the peilente who had infected wounds,

The dats obtained vere tabulpgted end intevpreted,

The €indings vere summariged, concluslong were drawn,

and recomwendstions for further study vere made,

11
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Overview of the Study

This sgtudy ie presented in four chapters. Chapter I consists of
a statement of the problemy, a review of relsted litersture and
pertinent studieg, the purpose ¢f the study»&ﬂd its limitations,
explanation of termg, and the resesych design., Chapter Il presents
the methodology of the gtudy., Chapter III deacribes tha findings of
the study end shows the snaslysls and integpretaticn of the data.
Chapter IV contains the summary of the study, the conclusgiong drawn,

and the recosmendations for further study,



CHAPTER LI

METHODOLOGY

The nzjocr source of infectiong in hospitale is the urinary tract,
but thig study was limited to the second highest source which is
surglecal woeunds, The reascn for this selection was that there would
more likely be clinical gywptoms vecorded in the chart 1f a surgical
wound were infected, but not cultured or dlagncsed, than feor a
urinary tract infection, |

This was a retrespsctive record study of patients' charts. Charts
of 21l patients admitted to tﬁa general surgery serviee in one selected
hozpital frém September 1, 1967, to August 31, 1968; were esemined,
There were 545 charte end sll but 24 were ilocated, or 321 or 95,8 per
cent of the eharts were obisined, During this time the surveillance
progran conslsted éf report forme submitted by registef@d‘nur&sg or
physiciong, TheseAr@port forms conslisted of the date, ward, patientis
name, type of infection, site of infection and place of acquisition,
that is, wheZher it was hospitaleacquired or mot, All report forss
were submitted ¢o the fnfecticn contrel commlittes, (Appendin B)

In Janvary, 1970, & r@gésﬁered nurse with a baccalaurcate degvree
vep hired a8 g nurse epidemiciogist, Her primary funetion wasz
surveiliance of hospital infeectiens, Esch dey sho visited the
isboratory, locked st gll culture reports, and separated thége with
potentially pathogenic organisms, For example, Escherichia coli 12 a

normel inhabitent of the intestinal tract, but if it wes found in a
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burn weund of a hand, it could be e trensitory contaminant of the
wound or culture, or it could ba pathogenic. Other s¢igns and symptoms
exhibited by the patient would substantiate or repudiate the diagnosis,
The nurse then checked the patlents® charts to see Lf there was active
infection.

For the study of the nurse epidemiclogist®s surveillance program,
charts of all patients admitted te the genergel surgery service from
June 1, 1970, to Hovember 30, 1970, were reviewed, Thare were 308
charts, snd all but 18 were located, or 94,2 per cent of the charts
were lecated, The unloecated charts were either sighed out of thé
medical records departmsnt by the Outpatient Clinic or physicians or
had incorrect patient id@ntificatidﬁ nunbers so they could not be
founde Accordingly, the date were collected from 290 charts,

The patients included in the study vwere sdults admitted te Che
general surgery service of a university tesching hospltal, Many of
the patients hed rwmiltiple diagnosese Others hed compilcated end
unusual iilnesses, Meny of tha petients wére in a debilltated
conditicn when they entered ths hospitaly o? thelr illncases were so

severe that they bacame debliitated durlng thelr stay. Any or ali of

these clreoumstances could have influenced the developmeat of infection,
A form was developed to record the informaticn about infection
fcund‘in the patients® charts. f{Appendix A} The flrst item on the
form wag the finel &iaﬁharga diggnosiss In the final discharge
disgnosis, dlsease entitieg are clasgified by & code number from the
International Classlic Coding Book of Dlcesses, Thé coda numbers are

accompanied by an identifying nawe., The dlagnosis was checked as to
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vhether it contalned the cods number end neme for a ﬁouné infection,

The gecend item to bs exsmined was the discharge summary to see
i€ there wes any report of e wound infectlen or any reference that
might aignify a wound infection, such g3, debridement of a wound,
surgical incislon and drainege of a wound, apontanacus opening or
draining of a wound, or pathogenic organisms in & wound,

The physieciansg® progress reports were inspected next, Statoments
of & wound infection or references suggestive of wound infection, such
ss opening, dreining, ircigating, packing, or culturing & wound, or
mention of a pathegenie organism cultured from a weund were noled,.

The nurses? notes vere also exsminad for references to the ccnditicn
of the wound; for instance, purulent dralnage from it or erythema or
tenderness around it, and for references to any trestuent. |

In the laborestory reports twe elewments vere considered: the
vhite bleood cell count and culture reports. For the purposes of this
study white cell ccunts above 10,000 indicated an infection. Cultured
orgeniems were noted snd eveluated as to the pesgiﬁility of their
being pathogenic in thet situation. The temperature record was
checked, end en oral temperatura of 100 F, or higher lundicated in-
fection ' in this study,

Finslly, the physiciens® crder sheets were locked at to find
orders for cultures of the wound, for trestwments to be p@tfaf@@d o
the wound, endfor for isolsticn technigues to be employed In caring

for the wound or patient.



CHAPTER III

REPCRT OF THE STUDY
Introduction

This study wves mide to eszamine two different methods of
survelliance of gurglecal wound infections: 1) reporting by the
hospital perscnnel using “report of infection® cards end 2) cnse
finding perfornsd by a nurse epldemiclogist, The literature presentad
in Chapter 1 indicated that "report of iunfection” cards alcne gre
unreliable indicatoers of the incldence of infection. A combination of
the “report of infectlen® cavrds plus hacteriology reports to initiate
survelllance of infections ylelds more zccourate indices of infection,
The nurse epideniologlistis role is to search for infectiong, uaing
positive bacteriolegy reports and "report of infecticn” cerds es
suggestions, Thus the nurse epidemiclogist®s infection rates should
be eccurate., The study tested the hypoethesés end followed the steps

presented in Chapter I,
Description of Population

Charts of patients admitced to the general surgery servica of a
univeiwity teaching hogpltal vere revicwed to identify the prevalence
of wound infecticna, The patients, whose charts vere reviewed, had
been admitted duzing two different time pericds. The two groups of

patients will be degeribed separately. DPuring the first time period,
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September 1, 1967 to August 31, 1968, 321 patients’ charts were located,
Of that numbsr, 464 patients were not infected, 16 patients had non.
hespitaleacouired woaund infecticns, and 43 patients devalopad noscconial
wound infectiense One of the pstients, who devaloped a nozocomial
wound Infecticn, had enteved the hospital with a non-hospltal.acquired
wound infecticn which differed from the subseguent infectlon, 0 he was
counted in both categories, Another patient in the nesocomiel wound
{nfection catezory developad two distinctly different aoaecemial wound
infections, so she wes counted twice in that categoery. Thus the tetal
population in the fivst group equaled 523,

The ages of the 523 patients remged from 14 to 90 years with two
patients® ages not located. The mesn age was 61 with the lsrgest
number of patientg fa the 30 through 60 age groups. Of the r@maindér
more patients were in the youager rather than older age groups, Ihe

data ere showm on Toble 1,
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Table 1, Diotribution of 523 Patlients
by Age Groups

bgea Patients
) N 7%
10.19 &2 8.1
20.29 64 12.3
30.39 34 6,5
60,69 74 16,2
30.39 i56 29,9
60.69 106 20,6
7079 38 1.3
80.859 6 ie1
$0.99 i o2
unlecated 2 | am

Dividing the 523 patients asccerding to the presence or absenge
of infection showed that the distribution of ages closely approximated
that of the total study population. The age range of the nen-infectad
petionts was frem 14 to $0 yvears with & mean age of 62 and a predoslnsnt
number pf eges in the 30 through 60 age group. Tho age rsnre of the
pationts vwith non-hospital.zeguired wound infections was from 17 to 88
yeare with a mean azge of 60 and the most fraquent number af ages in the
50 vear group, The age range of the patients with nosccomiel weund
infections wes from 16 to 82 yesrs with a mean age &f 38 snd & predos.

irignt number of zges in the 50 year group, See Table 2,
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Teble 2, Distribution of 523 Patlonts by Age Groups Accovrding
to the Presenca or Absence of Wound Infeection,

Ages Not Infected Nono.Hozpltal.Acquired [Nogocomial
Hound lnfection Heound Infection
16.19 39 1 2
2029 59 1 4
3039 30 2 2
40.49 66 ' 3 . 'B
50.59 136 S5 15
60.69 95 2 9
70.79 33 1 b
80.89 4 1 1
90.99 1 0 0
unlocated 1 0 | , o
Totals 664, 16 : £3

Of the 43 patients with nesccomlal wound infections thz incidence
of infection wns higher in the older patients, Sse Table 3., This

trend was caacictent with the reports in the literature.
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Table 3, Incidence of Forty.three Nosocomial Wound Infections by
Age CGroups.

Ages Rumbeyr of Patients Humber Infected Infeetion Hate
%

1619 42 Z 4,8
2029 64 4 6.3
30.39 34 2 5.9
4049 74 o 5 6.8
50.59 156 15 9.6
60.69 106 ¢ 8.5
70.79 38 4 10,5
80.89 6 1 16,7
€0.99 1 _ ¢ 0.0
unlececated 2 1 we

In the first time period the population consisted of 287 males
end 236 females, 54,9 per cent and 45,1 per cent respectively, This
relgtively equel division of males and femsles was evident also in the
not-infacted and neéecnmial wound infectien greupsa There wers ap.
prosimately e third more males than females in the non.hosplitael sc-

quired weund infection group, See Table &,
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Table &4, Digtribution of 523 Pationtg by Sex According
to the Pressnes or Absence of Hound Infection,

Sexes Ronelnfectad RenolHoapitel-fAcguived KNesoccomlal
Hound Infection Wound Infection
N % H % W A
Males 2357 53.3 10 6249 20 66,5
Females 207 Lbh,7 6 37,3 23 53.5
Totalse LGb 100 16 100 &3 100

In the first tise perlod 155 patients did not have surgery, Thus
the populstion at risk for noscconial wound infectiens wes 368 patienéé,
With 43 nozocomial wound infectionsg, the incidence rete was 11.7 per
cent, In a subseguent section the nosccomial wound infections will be
éiscusgéd in dztail.

The types of surgary whﬁch rost frequoently becawm? infected were
those invelving the gastreintestinel trect, These gﬂfecgicns ceuld_
have been caused by accidental spiilage of bacteria-laden bowel con.
tents into the wound during the operation, Surglical precedures par.
formed in aveoas which were potentially contaminated prier to the
operation, such as thoss associated with gunchot weunds, also fre.
qu&ntly.bﬂcaﬁa infected, Other wound infecticns occurred following
complen snd radicel surgeries, such as, after hiataz hornd orrhaphies,
radical neck resections and radical mastectomieg, which ccourrences
had been suggested in the literature, Other surgeries, such as
incisional herniorrhaphies end endarterectomies, which were assoclated
with a moderate smount of wound infection, could have become infected

because of poor tissue strength er insufficlent eclreulatory function,
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A predominant number of those surgeries which were néz infected ware
those which would less likely bocome contaminated during the procedurs
or were relatively miror cperaticns. Refer to Table 5,
Table 5, Fregquency of Nossccomial Wound Infection Follewing

Operations Perforimed, September 1, 1967 to August
31, 1968 enn 368 Patients,

Surgieal Procedure Humbsr of Numbsyr of Infection
Operations Rozonomial Rate
Performed Wound Infeections %

Gastrointestinal

Cholesyatectomy 39 2 5.1
Gastric suvrgery 22 2 2.1
Colectomy i8 6 33,3
Appendectomy ii a 0.0
Expleratery laparciomy 13 3 22,1
Colostany 6 3 50,0
Colostomy ci@gufe 6 2 ‘ 33.3
Remorrholdectony 6 0 0.0
Abdominal.perineal 5 0 0.0
regecticn
Exploratory laparctomy 3 3 100,0
associated with gunshot
wounds
Figtulectony 3 i 33.3
Psivic exenteration 1 1 100,.0
Miscellansous 19 0 0.0
Vagculay
Endarterectomy 7 2 28,6

Vein stripping 6 0 0.0



Table 5%, Continusd
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Surglienl Procodure Number of Rumber of Infection
Oparations Nosecemial Rata
Performed Heungd Infections %

Bypree grafting 5 G ¢.0

Thrombectony 3 i 33.3

Hiscelleneous 26 0 C.0

Higecelianecus

Blopsy or axcision of 35 p 4 S¢7
miscallgnoous lsslions
and nasses

Ingulngl hernicrrhaphy 28 i 3.5

Breast bliopsy 9 0 0.0

Radical and simple 17 3 17.6
masbectomy

Thyroidectemy 12 (4] C.0

RBeconstruetive surgery 1 0 G0
gud skin graft

Amputation of extremity & 1 12.3

Incislonsl and ventral 7 2 28.6
herniorrhaphy

Higtal aad dlaphragmatice 6 5 83,3
horniorvhaphy

Radicsl neck resection 6 2 33.3

Advenalectuasy and 6 0 0,0

osphoruetony
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Tebie %, Comntinusd

Surgical Procedure Number of Nomber of Infection
Operations Hogocomipl Rate
Performsd Wound Infectiona pA
Splenectoay 5 0 0,0
Grefin disgactiom A 0 0.0
Excieien of pilenidal 4 ¢ 0.0
cyst
Debridement 3 i 33.3
Totals 368 &3

The number of patientg® charts obtained daring the second time
perfod, Juns I, 1970 to November 30, 1970, was 290, The numbsr of
patients who were not Infected equaled 259; the number who had entered
the hozpital with wound infections was 11y end the musbsr who devoloped
negeconinl weund infsctions was 20.

The range of ages of ths 290 patlents was from 15 Ce 86 years
with ten patients® sgeas unlocetoed, Althcugh approxipately ocne half
of the patients wers in the 50 through 60 year ege group, the mean age
vas &8 bocause most of the remsining patients ware in the 20 through

&0 yeaxr group. Refer te Table 6,
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Table 6, Distribtucicn of 290 Patteonte
by Age Groups.

Azas Patientse

B o
10.19 ' i3 be6
20.29 &7 i6,.8
36.39 28 100
40469 45 16,5
30.59 70 23,0
60.69 61 2168
7079 13 b4o6
8069 2 0.7
80.99 ¢ 0.0
unlecated O -
Totals 290 160

The reage snd mesn of the porticen of patlients who were not
infested were similar to these of the tetel study population, 15 to 86
yeers end 49 years respsctively, with the ten uanlocated ages cceurring
in the nen.infected cstegorys For the non.hospltal.acquired infected
wound cabegory, the rengs was 16 te 62 yearg end the mean wasz 38 years,
which range indicated s younger group of patisnts then were in the non.
infected category¥e The nesocomiel wound infection category had ages
ranging fram 16 to 73 years and e mean of 47 years, which range and
meéen wer® gimilar to the non.lnfected category end the total study

population distributien, Seo Table 7.
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Table 7. Digtributicn of 290 Patients by Age Groups According
o the Prepence or Absence of Wound Infection,

Agesz Het Infected NenoHespltal Acquired Noaocomial
Wound Infection Hound Infection
16-1¢9 10 % 1
2029 62 3
30.39 23 2 3
40.49 &3 2 1
5039 38 2 10
6069 59 1 1
7079 12 0 1
8089 2 0 0
95«99 o 0 o
unlocated _lo 0 )
Totals 259 i1 20

In the nosccomlal wound infectien category for the secead period
the {nfecticn rste was highest in the 50 year age group with a second
high rate in the 30 year group. Other modefat@iy high rates occurred
in tha younigor as well as older age groups indicating that for this
pepulation; age wés not & predisposing factor in the acquﬁsi&ian of

vound infection, See Table 8,
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.Takze 8s Incldence of Twenty Nosccomial Wound Infections
by Age Groups,

Ages Bumber of Patlents Humber Infected Infectiga Rate
10-19 13 i To7
20«29 - &7 3 6.4
30.39 28 _ 3 10,7
40.49 46 1 2.2
5059 70 10 14603
60-69 61 i 1.6
70;79 13 )3 767
80-89 2 ¢ 0,0
%0.99 0 0 0,0
unlocated io | ¢ | 0.0

The population in the secend time pericd consisted of 122 males
and 168 foemales, 42,1 per cent end 57,9 per cent respectively, The
same trend of g few more females than msles wes evident In the non.
infeeted gnd n@ﬂahﬁépita1~30quiﬁﬁd vound infectica categories, but in
the noagc@miai wound Infection cstegory, the males predomineted, The
differences in distributien of sex wefe too small to comclude that
sexX was o doterminant in the development of wound infections, The data

ere ghowvn on Table 9,



28

Table 9, Digtributicn of 290 Pgtients by Sex According
to the Presence or Abgence of Wound Infectien,

Sexes Ren-Infected Honeflpapital-Acquired Nosocomial
Yound Infection Wound Infection
H % N % N %
Femalcs 1564 59,5 6 Sked 8 40,0
Tetals 259 160 iil 100 20 . 100

Of the 290 patients located in the seccnd time peried, 87 had nct
hed surgery, leaving 203 petients at rigk of developing nesacamiai
weund infeetionee Thus, with 20 nosocemisl wound infections, the
incidence rate was 9.9 per cent, These infecticns will be dlascussed
in detail later In Chis report.

During the second period twiive of the twenty nosccomiel wound
infeetlens occurred after surgeries of the gaestryointestinal tract,
Since mest of those surgeries invelved inciglons through the colon,
the weunds eould kave baen conteamlingted witﬁ bowel centents during
the proceduze, Hony of those twalve infections were asseciated with
surgeries of the colon, which association is & common cccurrence
gince tﬁe calon, vhen inejsed, can contaminate the wound with its
contente full of the normal variety of bacterial florae Tvwo of the
surgerioa, en appendectomy following e rupture and a skin graft to a
fissure Iin ano, probébly becane infected because of prior contamination
of the arees with feculent materiale Another surgery, a pedicle grsff
to an ulcerated area ef the skin, might have b@caméviﬂfacted bec&uée

of poor tissue healing following radiation to the erea. Further
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analysis of tha reasons for surgical wounds to become infected was
not within the scopa of this study., Refer to Table 10,
Table 0. Freguency of Hosocomipl Wound Infectiea Following

Opsraticns Performed, June 1, 1970 to Hovember 30,
1970.0n 203 Pstients,

Surglical Praecedure Runter of Rumber of Infection
Gparatlions Nosocomial Rage
Parf ormad Hound Infections %

Gastrointestingl

Choleeysbectomy 23 0 G
Gastric surgery | i1 i 9.1
Colectomy 31 2 18,2
Colcateay & & 66,7
Appsndectony A 2 50,0
Celosteny closure 4 0 8.0
Lhdcminalopavineal 4 2 50,0
resection
Choleeystoelefoncstomy 3 i 3393
Hemorrhoidectonmy 2 4] 0.6
Lzploratory laparctouy 1 ¢ ‘ 0.0
Vaseulay
Bypess grefting 15 1 6.7
Endarterectony 2 0 0.0
Vein stripping 2 ¢ 0.0
Throubsctouy i ] 6.0
Hiscellencous

Bresst bliepsy 17 0 0.0



Table 180, Centinued
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Surgical Progsdure Rumbay of Numbsy of Infection
Operaticas Nogccoaial Rate
Perforrad Hound Infecticns P

Bionsy or exciszion of 16 0 0.0
eiscellencous leglions
end magses

Inguinal herniorrhsphy 12 0 0.0

Recenstiruetive surgery o 3  33.3
end skin graft

Splenectony € 1 12.5

Thyreidectony 8 ¢ 0.0

Rgdieal and siuple 5 0 6.0
rastectomy

Incisional and ventrael & 0 0.0
heraiorrhaphy

Amputetien of extremity & 2 50,0

Adrenglactewy and 4 ¢ 0,0
cophoereetony

Excieion of pllonidal 3 1 T 33,3
eyst

Redical neck resection 2 ¢ 0,0

Bebridemant 2 ¢ 0.0

Groln dissection i ¢ G0

Hiscallaneous 12 0 6.0

Tetale 203 © 20

Although the two Cims pericds were differsnt lengthg, one gpesr

and slx monthg, the datas sccumulated from the twoe ghowed various

elmiinritias, The renges of szes for the tobal pepuletions and the
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nrosocemial wound infection categories vwore slike. The most frequent
ages were in the 50 through 60 year group and in ths S0 year group
for the noscsonial wound infections categerles, A digssimliiarity
cceurred in the mesn szes 61 and 48 for the total populations and 58
end &7 for the infected populatiens, shouwing that the second popula.
tien included wore young people than thae first, Both populationsg
woere evenly c¢ivided regexding the sexes, The nesoccomial weund infection
ratos for the two pericds were almost equals 11,7 and 9.9, The types
of gurgeries performed during the two perieds were about the azme, and
tha neaccomial wound infectione in both instances mainiy follcwed
gastrointestingl surgeries. Since the two populaticns were so alike,
it wos pospible to compavre them vegarding the emsunt of wound infection
reporting porfermed withovt adjustwents having to be pade for cther

factors,
Testing the lypotheses

An egtebliched policy of the university teaching hespitel was
that nesocental infections wore to bs reported to the chairman of the
Inf@cti@é Control Committes. From September 1, 1967 to August 31,
1968, the means of reporting was by “report ef infectica" cards sent
by the hegpitsl perscaneil te the chalrman. From June 1, 1970 to
Novenmbsr 30, 1970, nosocomianl infections were located end recerds of
them were compilied by a nurse epldemiclogist.

The hypotheals was that there was no difference between the rate
of reporting of nosocomlal wound infectiong by tha-mﬁthod of "report

ef Infectien" cards end the rate of reporting of nesocomial wound
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infections by the nurse epidemioclogist®s survelllence program. To

test the hypothesls; the numbar of nosccomial wound infections whlch
cccurred during these two tlmes wae determined by reviewing the charte
of patients sdmitted to the general surgery ward, It was established
that & wound had btecome infected by the physician®s dlagnosis andfor a
positive culture rececrded in the chart. Confirmation that the diagnosis
and culture were indicative of infection was eobteined frem the patientf®s
concomitant éigns end symptoms. Then the “report of infection' cards
and nurse epidemiologlst®s records were examined to discover which
nogoconial wound infectiong were reported, )

The use of "report of infection®” cards to identify all the
nosocomial vound infections was found te be 6.3 per cent efflicient
wheress roporting by the nurse epldemlologist was 75 par cent effective,
Therefere, the hypothesis was rejected, Beceuse the difference between
the efficiency of the two programs was so significant; no statistical
manipulation was necessary to demonstrate that the nurse epldemicioczist®s
surveiilence progrem was superior in detecting the presence of nosocomial
wound infectionz, The effectivencss ef the two methods is deplsted by

the date showm on Teble il
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Teble $1, Efficiency of Two Methods of Survéiliance
of Negocomlial Weund Infections.

Mathed of Nosocomial {esocomlial Ygr Ceut of
Serveililance Hound Infectiens Wound Infectieng Hogocomiel Wound

Roported Detected Infections

= Reported

“Roport of 7 &3 ' 16,3
infection” cavds
Nurse 5 20 75,6
epidaniologlist

As & tect of the second hypothesgis of no difference in the amount
end kind of cherting of Infected conditions in patients® records before
end sfter the nurse epldamiclogist’s survelllance pregram was instituted,
the physielignc® and nurges® notaticns In the chazts regarding wound

infoctions wore counted, During the sgecond peried & wound infection

=
%

wus diagosed by the physiciens appreclebly iess numbsr of Cimes in

the discherge Glagnosis then during ths first pericd., See Table 1Z,

Teble 12, Presence cr Absence of Wound Infection Diagnoses
Recorded in Discharge Uiagnoses.

Sgptember 1, 1967. June 1, 1970-
August 31, 1968 Novembzr 30, 1970
H o I HeR
Bigenosis 21 68,8 & 20,0
of infeciion
No disgnosis 22 51,2 18 80,0

of infectien

Totels 43 100 20 100
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The number of ifmplied or definite diggnoses of wound infections
in the phyesiclians® discharge summary statoments was nlso lese durling

the second Interval, as shewmn on Teble 13,

Tabie 13, Prosenca or Abgeneca of Wound Infection Dlagnoses
Recorded in Digcharge Suwmusries,

Saptember 1, 1667. Juno 1, 1970.
August 31, 1668 - November 30, 1970
N 7 I3 o
Diggnosis of i7 39,5 3 15.0
fnfeetion
Implied 5 11.6 5 25.0
infection
Ho diagnesis 11 %25,6 8 40,0
of Infection '
No gummary made 1o , 23,3 & 20,0
Totals 43 100 20 160

L

The diagnoses in the physiciens® progress notes were less in the

geceond pariod as well; es noted on Table 15,
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Teble 14, Presence or Absence of Wound Infection Diagnoses
Recorded in Progress Hotes.

Septembar 1, 1967. June 1, 1970-
Aggust 31, 1968 November 30, 1970
o % ] A
Diggnosis of i7 39,5 6 30,0
infection
Implied 21 48,9 G 45,0
infection )
No dizgnosis 3 11,6 - 23,0
of infection
Totgls 43 100 20 100

There was apparently no improvement in the amount snd kind of
charting performed by the physiclans after the ingtitution of the
nurse epidemiolegist®s surveillance progreme, The assumption, thevrefore,
might ba that the nurse epldemiologist vas Ineffective in evoking in.
croased gwareness of wound infections, Howaver, no definite conclu-
slion can be made because there were uncontrolled varigbles; such as the
anxmnt of staff tralnimg and the rotation of physicienc.

The numbar of ﬁ@t&tioﬁg by the nurses desgeribing the patientg?
wounds end thelr care remained the seme or was Increased in five of the
six factors examinad. The inference might ba made that the nurses be.
came more cognizant of wound infections beoeguse of the aurse epgdemi-
ologlst®s intevrest, but asgaln no specific conclusions shoulid be formu.

iated, Refer to Table 1S,
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Table 15, Hurses® Chart Notations of Conditions
and Treatment of Wounds,

Septemnber 1, 1967. June i, 1970.
Augugt 31, 1968 Hovembsxr 30, 1970
n=h3 =20
Recerded Hot % Recorded HNot %
Rocorded Recordad Recorded Recorded

Cultura i6 27 37,2 il 9 55,0
Erythema i3 20 30,2 & 16 20,0
Foul cdor 2 &3 o7 7 i3 35.0
Purulence 30 13 69,8 20 0 100
Tenderness 2 & G 2 18é 10,0
Wound care 40 3 830 i8 2 ¢0,.0

Tho patiente® systemic rosponsss to the infections provided
supporting evidence of the presence of wound infections, Approximately
threc.fifthy of the patients in both intervals demonstrated leukocytoesis,
See Table 16,

Table 16, Presence or Abzence of Laukocytosis
g8 o Result of Wound Infection,

Septembar i, 1967. June 1, 1970.
August 31, 1968 Novembar 30, 1970
i 7 H %
Greater than 26 6005 - 13 65,0
10,000
less then 17 o 39,5 7 33.0
10,000

Totale 43 100 20 100
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Buping the two tims periods asbout seven-tenths of the patients

mzinifested pyrexiae See Table 17,

Teble 17, Presence or Absence of FPhyrenias
as & Result of Wound Infection,

Septenksyr 1, 1967 June 1, 1970.
August 31, 1968 Hovember 30, 1970
. N % N %
Gregter then 33 76,7 14 70.0
16,0060
Lless than 10 23,3 6 _30.0
£0, 600
Totals 43 100 20 100

The majerity of cultures taken from the patients® wounds were
pesitive, showing the presecnce of pathogenic organisms, Refer to

Tahle 18, Presence or Abaence of Pethogenic Organisms in Wounds,

Septenber 1, 1967 June 1, 1970.
bdugust 31, 1948 Hovember 30, 1970
1 % N %
Pagitive culture 37 86,0 19 ©5,0
Negative cultuve [ 9.3 1] 0,0
et cuitured 2 £,7 1 3.0
Totals a3 100 20 100

Staphylocoecus aureus end Escherichia coli were the principal .

pathogenie organisms isolsted frowm the wounds, Many of the weound
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eultures grew multiple orgenisms; thus 1t was impossible to determine
vhich one of them csused the infection, Staphylococcus aureus was
isclated singly from elght wounds in the first peried and four wounds
in the secend é@fﬁeﬁ. Escherichia coll waz the other single isolate,
being present in four wounds during the first perlod and two weunds
during the second, Gram negative organisms were as prevalent in the
wowsids ng grem positive, which flnding iz congistent with the iiter.

ature, Sce Table 19,

Tabie 19, Types of Organisms Isclated from Wound Cultures,

Orgenicm September 1, 1967. June 1, 1970.
fugust 3L, 1968 Hovember 30, 1970
N % H ]

Graw positive

Staphviccoeceug gureus 12 15,2 8 19,5
Streptococeus faecalis 8 0.1 i 2.4
Batg streptococcus 2 2.5 3 7.3
Clostridium perfringens 1 1.3 ‘ 0 0.0

Grgm negative

Escherichia coll 20 2563 12 296
Pgeudenionss aeruginosa 7 8.8 8 19,5
Klebsiclla 6 746 2 o be9
Proteus mirabllis 5 6.3 3 7.3
Asrobacter 4 5.1 < 6.9
Bacteroides 3 3.8 o 0,0
Serratia 263 0 G.0
Candids glbicans i 1.3 1 2.4

Proteus morgantii 1 1e3 0 0,0



Teble 190, Continued

Organisn Septembar 1, 1967 June 1, 1970.
Augugt 31, 1968 November 30, 1970
N b4 N %
Proteus rettgeri 1 1.3 G G0
Hegative & 561 ; 0 0.0
Ho Culture 2 2e5 =% 2
Totals 79 100 (3% 100

The phyeliciens® directives for care of the patients, eas recorded
en the order sheete, indicsted possible wound infectiomg; the majority
of charts contalned orders for cleaning, irrissting er packing the
vounds, Since only about half of the charts ineluded orders for
eculturing the wounds, the sdeguacy of gurveillance based on bacteriology
reports alone geems doubtful. Only s esmall number ef orders were
vritten for fgolating the infected patlents, buk it was not within the
scope of this study to examine the utllization of fgolstion for Infected

patiente, See Table 20,

Table 20, Fhugpicisna? Oprders for Care of Infected Patlenta.

Septembar 1, 1957. June 1, 1970.
“August 31, 1968 Newembar 30, 1970
=X A nssZ0
Ordered Hot % Ordoved Not %
Orderad  Opdered Ordered Crdered
Culture 25 - 18 58,1 il 9 55.0
Igolation L 3¢ 8,3 | 17 15.0

Hound care 38 5 88,4 i 2 90,0




CHAPTER IV

SUMMARY , CONCLUSIONS AND RECOMMINDATIONS
Sumpary of the Study

The intent of thls study vas to compare two methoeds of
survelllance of nosecenmial wound infections: 1) "report of
infecticn®” cards submitted by the hespital persennel to the chalzman
of the Infeection Centyol Committee and 2) detection of infections by
& nurse epidomiologict utilizing the reports of wound culture growth,
Another purpese was te assess the tevel of gvareness of the hospital
ptaff te s patient's wound infection by the notaticns regarding
infection racorded in the patient's chart.

A review of the literature indicated that hespitels weore
aselgning the major vesponsibility for infoctien gurvaiilance to one
individual, Raﬁh@r than the phyagez@ﬁ.filﬁﬁﬂg that positcion, the
trend 1s for & nurse, called a nurge cpidemlolegist, te o the
survelllance efficeor, Vory few studies were reported in the iiter.
aturs f@gmr&irg the adequacy of the nurse epidemielogist®s survell.
lennce Progrende

Té study the effect of a progres of cne individual performing
survelllence ceatrasted to responeibility divided smong many, a
rotrogpoctive veview of patients® charts was undertaken., A data
collection sheet wag deviged te implement the review. The superviéors

of a wniverslity teaching hospltal and medicsl records dspartment
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first interval was 43, an incidence of 11,7 per cent since cnly 321
patients in the total population had surgery., In the second time
period 20 infections were found, yielding an incldence of 9,9 per cent,
B7 patients not having had surgery. The age renge of the 43 patients
was 16 to 82 with a mean of 58 years. The meen age of the 20 patients
was 47 with & renge of eges from 16 to 73. In the two groups the number
of males approzimately egualled the number of fewrales, In both groups
the surgerles that were most frequently follewed by wound infections
were gestrolntestinal,

The noseocomial wound infections which were located were c@mpér@d
to the infectlon surveiliesnce records collected during the two times,
The number of "report of infection” cerds sent to'the infection com.
mittes chairman from September 1, 19567 to August 31, 1968 was seven,
the rate at which the infecticns were reported thus being 16,3 per
cent, Fiftesn nosccomial wound infeetions were detected by the nurse
epidemiclogist from June 1, 1970 te November 30, 1970, making the per.
- centage of Infectiong located by this m@thod 75 par cent, KNo statis.
tical computation was necessary to sclknovledge thz greater efficlency
of the nurge epldemiclogliet®s survelllance progrem in locating noso-
comial wound infections,

The phyalclans® and nurses® observations pertaining to the
patients® wounds ware contrasted between the two reriode, Phygicians
tended to diggnose or impily that & wound was infected less éften in
the second time perfod then In the first, More nurses’ notations con.
cerning symptoms and treatment of wound infectlon were present in Ehe

charts of the second perlod than ths first,



&3
The presence of leukooytosis end pyrexis in the majority of

patients in beth fngtances supported the decision that a wound infee.
tion bad cccurved. The fsolstion of pathozenie organisms from most of
the wounds slse ecnfirmed the presence of infection, Although most of
the wounds cantalned multiple organisgus, Staphylococcus aureus wasg
iselsted singly elight times in the first series gnd four times in the
second, Grem negative bacteris ware the causstive organisms in the

vound infections ss often as grem posltive bactaerla.
Conciusions

The study indicated that further resesvch into the efficisncy of

different mathods ef survelllance would be necessary and prefitable in

determining the proferable weans of leczting nosocemial wound infecticns,

Aithéugh the study data only apply to these groups of patients, this
gtudy could be g piict Co other lnvestigebions.
Ths Folliowing conelusiong pay be derived froa the findings of the
abtudys
1le Ths date rejected the hypothesls @f no differonce
batween the rate of reporting of nosocomlal wound
infections hy the method of “repost of infection”
cards and the rate of reperting of noacconial wound
infectiong by the nurse epidemiolezist®s survelllance
program, 1he latter prograpm identified more n@sa§0»
ntal wound infections.
2. ﬁiné@ many veriables vere nol controlied, ths data

are incomciusive regarding the difference batwesen



the amount and kind of charting of infected

cenditicns in patients® records before and

after the nurse epldemioliogist®s management

of the survelilance program. However, the

physicians tended te record less information

sbout infectliong znd the nurses wmore infove

mation during the second time perliede

The findings of this study concerning reporting of infections

were cengistent with those of Lawrence S Cchen in his study of the
epldemiolozy of staphylococcal infectlion at Jaﬁﬁs Hopking Hospital

from Septembar, 1960 through Cctobar, 1961, (7)
Recommendaticng for Further Study

Recommandastions for luwprovemont of the present study are as

followss

s Aneother study conducted In this manner should
involve equal time Intevvals.

2. To sesigt in the identiflication of infectiom,
thought should be glven to the patient's
gadimentatieon rate and white blood cell
differential,

3. The influ@nce of antitlotics and i{mmunosuppressants
on the patient¥s systemic signs should ba tsghken iﬁto
accoust in the ldentificatien of infection,

4, Thae patientte underlying patliology, 5ncludiﬁg

organic as wall as other infectious dissases,

&4



5.

The

1.

Ze
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&

te a verlable which ghould ba conglidered in
determining tho presence of infection,

To test the chenge in gwareness of the hospital
pereonnel concorning infeetions after the advent of
the nurse epidemiologlst, the following would be
neeegearys 1) sore information concerning her formal
end informal sbaff teaching programs, 2) more specific
megsurements to indleate change, and 3) more control
of the variabie of rotatlion of physiclans,

following are rocommendations for related studiest
Further investigation of survelllance methods could
ba done in the form of a prevalence study Iincluding
a1l types of infections to cxamine the efficlency

of ono method of survelllance for a short; intensive

A prospsctive study of survelllance methods including
perscnsl examinaticn of the patients by the investigator
would add snother fector to the number of criteria used
te determine the presence of infection,

& gtudy of the frogusncey with which spscific operative
procedures become infected could be conducted,

A gtudy could be performad regarding the rate at which
grem positive end gram negative bacteris cause

infectious disezase,
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APPENDIX A

Form Used in Locating Wound Infections

Final discharge diagnosis

Pliysician®s discharge summary

Physician®s progresgs reports

Lagboratory reports
Ao Vhite bilcod ceil counta

B, Culture results

Rurses? notes

Tempzrature records

Fhysiciagn®s order ghsets

50



APPENDIX B

“Report of Infeetien" Caxrd for Hospltal Persemnsi



APPENDIX B
"Report of Infection" Card for Hospital Personnel

IHFECTION REPORT
TO MEDICAL DIRECTCRS OFFICE
Date
Unit Ho,

Rema

Birthdate

92

Room MHeo., Clini¢, or Dept.t

Typs of Infectiont

Developed in Hospitgl? Yes: ' Not

Site on the Bodys

If He New Infections Check Hera:d

Signagture of Perscn Submitting Repoxt
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APPENDIX C

Regw Dgta

September 1, 1967. June 1, 1970-

August 31, 1968 Hovember 30, 1970

Humber of Potients Admittad 547 308
Rumber of Chaxts Not Located 24 18
Humber of Charts Lecated 52% 290
Ron-Infected Patients 464 259
Petiente with Honolospltal Acquired 16 it

HWound Infections
Patients with Nogceomial Wound L3 20

Infections
Age Ranges 14.90 15.86
Sexegt Hales 287 122

Femgles 236 1638

Patients Who Had Surgery © 368 203
Patients Who Had Not Had Surgery 155 87
Infections Reported 7 15
Infections Detected 43 20
Final Digchgrge Diagnosliss

Diegnoais of Infection 21 &

Ho Dizgnosis of Infecticen 22 i6
Physicleng?® Discharge Summaryt

Rippancsis of Infoction 17 3

Implied Infectien 5 5

Ho Diegnosis of Infection 1 B

Ho Summary Made 10 &
Fhysiclanzg® Progress Reports:

Diggnosis of Infection 17 6

Implied Infection 21 9

Ko Diagnosis of Infecticon 5 5
Vhite Blocd Cell Counts

Groster Than 10,000 26 i3

Leng Than 10,000 17 7
Temperature Records:

Gregter Than 160 F, Orally 33 14

Less Than 160 F, Orally 10 . 6
Cuiture Reasults:

Pathogenlic COrgenicus 37 19

Hen.Pathogenie or No Organlisms 4 0

Not Cultured 2 i
Types of Orpenismss :

Gram Positive 23 i2

Gran Negative 56 - 29



Raw Data continued

Nurses® Notes
Culture
Erythemna
Foul Odor
Purulence
Tenderness
Woeund Care

Physiciens® Order Sheets
Cuituzre
Isolation
Veound Csre

September 1, 1967.
August 31, 1968

Recorded HNot Recorded
Recorded
16 27 11
i3 30 &
2 &1 7
30 i3 20
2 L1 2
L0 3 18
Ordered HNot Ordered
Ordered
25 18 11
&L 39 3
38 5 18

55

June 1, 1970~
November 30, 1970

Hot
Recorded
9
16
i3
0
i8
2

Not
Ordered
9
17
2



AN ABSTRAGT OF THE THESIS OF
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Date of recelving this degres: June 9, 1972

Title: A COMPARISCN OF TWO METHODS OF SURVEILLANCE CF WOUND INFECTICNS

Appraved ‘ _ L
(Assocrate Protezgor in Chergo of Thscig)

In this gtudy two metheds of surveillgnce of nosocemial vovad
infections vers cempareds 1) “report of infeotion® cavde prepaved
by heopital porecnnel gnd 2) detection of infeetion by a nurse cpla
demiclogist threugh use of culture reports. The possibility of a
chanpgn in the level of swarveness of hespltal perscnnel toward
patients® wound infecticns after the ingtituticn of a nurse epldenio.
legist s survelllisnce progrem was aleo investigated.

From g study of literstuvre it vas lzarned that most hosplitals
do haV@.ﬁﬁe poraca vesponsible for infectlen reporting, usvally a
nurse epidemtciogist, but that 1ittlec resesrch hag been made inte the
efflciency of such programse

The meth of this study was te revicw patients® charts during
two tims perlcds, cne before and the other after the estgblishment of
the nurse epidomiolegists survelllance programe The patients® charts

vore exsmined for notatliocns by physliclans end nursos coacerning



symptome and treatment related to wound infectlons, for systemic
slgne indleative of infection, and for pathogenic organiesms to
confirm the presonce of Infection,

The nusber of ncsocomial wound infectlions locsted from the
patients? charts was compared to the number of "report of Infection”
cards filed during the firet time peried and to the number ¢f wound
infections dotected by the nurse epldemiologlst during the sscond
intervale The “report of infection®™ cards methed was found to be
only 16,3 per cent effective during the perled studled whercas the
nurse epidemiologists gurvelillance progrem of the selected period
dencnstrated 75 per cent efficlency. The study of the charts showed
that the physiclians tended to record & dlagmesis of wound infections
less often during the time peried after tho advent of the nurse
epidemicloglst wheress notations by nuvaes Tegavding sysptoms and
treabuwont of wound infectieng inereased during this interval in
comparisocn te the first,

Sines move nosccemial wound infectiong were identified by the
nurss epidemlologipt®s suzveillance program, the hypothesis of thls
study, that there {5 no difference betuszen the rate of reporting of
nosocenial wound Infactions by the mathed of "report of infectien”
cards snd the rste of reporting of nosocomial wound infectiens by the
nures eﬁidsmialmgist*s survelillance program, has bsen rejected,

Beseguge of mgny uncontrolled variableg, no concluglon can be
made concerning the difference between the amount eand Kind of charting
of infected conditioia In patients® records before end after the

institutien of the nurse epideniologist®s gurvelllence progvame.



Recammendationa for Further Study

Recommendations for improvement of the pressnt study are as

fellowss

1

2,

3e

be

The

i.

Another gtudy conducted in this manner should involve
egual time intervale.

Te assist in the identificstion of infection, thought
chould bas glven to the patlient's scdimentation rate

end whits blood cell differential,

The influence of antibictics end immuncsuppressants

en the patient®s systemlie signg should be taken into
account in the ldentification of infection.

The patient®s underiying pathology is a varisbls

which should be congidered in determining ths presence
of infection,

To test the change in avareness of the hospital personnel
to infectlions after the edvent of thes nurse epldemiologlst,
the fellowing would be necesgsary: 1) more infcrmaﬁian~
cencorning hey formal and informal staff teaching
progrems, 2) mere specific measurements to indicate
change, and 3) more control of the variable of rotation
of physiclans,.

following are recommendations for related studies:
Further Investigation of survelllsnce mathode could

ba done in the form of & prevalence study including all

types of iInfectiong to examine the efficlency of one



mathod of surveillsnce for a shert, intensive time
spane

2, A prospective study of survelllence mothods including
pergonal examingtion of the pationts by the investigater
would add another factor te the number of criterla used
to determine the presencze of Infectlien.

3¢ 4 study of the frequeney with which specific cperative
procedures become infected could boe conducted, |

&L, A study could be performed regarding the rate at which
gram positivse and gren nepative bacterlia cause infectious

disease,
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