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CHAPTER I
THE PROBLEM AND DEFINITIONS OF TERMS USED

Authorities agree that catheterization, as a method of collect-
ing urine specimens, is responsible for an increase in urinary tract
infections. Studies show that bacteria which lie within the urethral
channel cannot be removed by cleansing the genitalia. When these bac~
teria are pushed into the bladder upon catheterization, they contribute
to urinary tract infection and introduce contaminants into the urine
specimens.

Studies also show that the clean-voided method of collecting
urine specimens has been found to be a relisble method of collection
for detection and evaluation of urinary tract infections in women. It
has the advantage over catheterizations in that bacteria are not intro-
duced into the bladder.

No study was found that evaluated the comparison of clean-voided
specimens taken from women whose genitalia were cleansed as compared to
clean-voided specimens taken from the same group of women where their
genitalia had not been cleansed. This study was done to find out if
there was a need to cleanse the genitalia in women before collecting a

clean-voided urine specimen.
I. THE PROBLEM

Statement of the Problem
The problem ¢f this study was to determine the difference be~

tween the number of organisms in a clean-voided urine specimen collected




from women whose genitalia had not been cleansed as compared with a

clean~voided urine specimen cellected from the same women after the

genitalia had been cleansed,

Need for the Study

There should be continuity im the procedure of collecting urine
specimens so that the results are consistent. Therefore, there is a
need to provide information which will assist in devising a simplified

nursing procedure for the collection of clean-voided urine specimens.

Hypothesis

The hypothesis of the study was that there is no difference in
the number of organisms found in a clean-voided urine specimen collected
from women whose genitalia are not cleansed a2s compared with a clean=-
voided urine specimen collected where the genitalia are cleansed. This
hypothesis was based on the theory that the first ejection of urine in
the collection of clean~voided urine specimens washes away the majority

of bacteria found inside and around the meatus of the urethra.

Agsumptions

It was assumed in this study that:
1. All clean-voided urine specimens were collected by a uni-
form and proper procedure.
2. The laboratory reports were correct.
3. A large number of bacteria inhabit the female genitalia.
4. Because skin cannot be sterilized, some bacteria may be
found inside or around the meatus of the urethra after

any cleansing technique.
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5. Holding the labia away from the wmeatus of the urethra
reduces the possibility of contamination of the clean-
veided urine specimen,

6. After sufficiently holding the labia apart, the bacteria
found inside and around the meatus of the urethra are
the primary source of contamination in the collection

of clean-voided urine specimens.

Limitations
The limitations of this study were that:

1. There was a possible variation in the location of the
meatus of the urethra which could have contributed to
contamination of the cleanw~voided urine specimen of
some womnen.

2, The only antiseptic used in cleansing the meatus of the
urethra was Virac.

3. The population was limited to nursing students in a se~
lected school of nursing.

4. All women who had taken antibiotica within six weeks prior
to the study, who were known to have a urinary tract in-
fection, or who were known to have diasbetes were not

included in the study.
II. METHOD OF STUDY

After a careful review of literature the experimental method was

selected as the method of study. The experimental method is defined by



Creemwood as follows: "The proof (test) of an hvpothesis which seeks

to hook up two factors into a causal relationshilp through the study of
contrasting situatiens.“l The major purpose of the experimental method
given by Rummel "is to deacribe the effect of certain treatments upon
some characteristic of a group or population and to test some hypothesis
about this effmct.“z The literature review furnished not only an ori-
entation to the subject but background of a need for a more simplified
procedure for collecting clean-voided urine specimens.

Permission was granted to conduct the study from the hospital
administrator, director of the school of nursing, and the head of the
laboratory facilities,

The data were obtained by taking two clean-voided urine speci~-
mens from twenty-sixz nursing students in a selected school of nursing.
The first specimen was taken where the genitalia had not been cleansed
and the second specimen was taken approximately twenty-four hours later
where the genitalia had been cleansed. To assure comparable findings,
a specific and standardized procedure for the collection of urine
specimens was developed in collaboration with a microbiclogist.

4 pilot study was done to refine the collection procedure.
I1I. DEFINITION OF TERME

For clarity of meaning, terms used in this study are defined as

loarter V. Good and Douglas E. Skates, Methods of Research, New
York: Appleton-Century-Crofts, Inc., 1554, p. 698.

23. Francis Rummel, An Introduction to Research Procedures im
Education, New York: Harper and Brotherxs, 1958, p. 203.

i B T O s 1




follows:
Bacilluria: presence of bacillary bacteria im the urine,
Bacteriuria: presence of any type of bacteria in the urine.

Clean-yoided Urive Specimen: the urine specimen taken while the

labia are held away from the urethral meatus after ejection of approxi-
mately half of the urine in the bladder.

Mid-stream Urine Specimen: a clean-voided uripe specimen. The

urine specimen taken while the labis are held away from the urethral
meatus after the ejection of approximately one«third of the urine in
the bladder. The second one-third of the urine is collected as the
specimen and the remaining one~third is discarded.

Virac: a trade name for a germicidal agent. 'Virac iz a water
miscible, lyophilic sol consisting essentially of elemental iodine com=
bined with a cationic, surface-active, quaternary amwonium base given

the genmeric name UNDECOYLIUM Chloride~Todine. ">

SRuson Laboratories, Imc., The Virac Story, Portland, Oregon:
Ruson Laboratories, Inc., September 1, 1959, p. 1.



CHAPTER II
REVIEW OF THE LITERATURE

A veview of literature was dome in order to obtain a background
of knowledge in the areas of urinary tract infections, methods of col-
lecting clean~voided urine specimens, and procedures im analyzing the
specimens. 3tudies showed various ways of obtaining clean-voided speci-
mens using diffevent kinds of cleansing agents. However, there were no
atudies found where clean-voided urine specimens had been taken from
wonmen whose genitalia had not been cleansed and compared with a second
clean»voided urine specimen taken from those same women where the geni-
talia had been cleansed.

The need for a simple vet reliable method of collecting urine
specimens without infecting the urinary tract was shown in the review

of litezrature.
I. INFECTIONS OF THE URINARY TRACT

"Infections of the urinary tract are second in frequency only to
infections of the respiratory tract.”! "0f all chronic bacterial dis-
eages, urinary tract infections ave among the most difficult, the most

w2 Furthermore, ''satisfactory in-

perplexing and the wost disturbing.
formation on the incidence, pathogenesis and natural history of pyelo-

nephritis and related infections of the urinary tract is surprisingly

lpdward H. Kass, "Asymaptomatic infections of the Urinary Tract,”
Transactions of the Associastion of American Fhysicians," 69:56, 1956.

2Chester Scott Keefer, "Pyelonephritis--Its Natural History and
Course,” Bulletin of the Johms Hopkins Hospital, 100:130, 1957.

6
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incomplete.”™ Therefore, it was the intent of this paper to bring out

certain aspects which according to Rass are well established. 4

Pathways of Infection

The pathways by which infection enters the urinary tract has
been a subject of controversy for decades.5 Though it is not possible
in most cases to establish the route of bacterial invasion of the kid-
ney, it is possible thét bacteria may enter the urinary tract by morve
than one route.6 Davis cites the following ways in which bacteria may
reach the interior of the urinary tract:

1. By way of the blood stream (hematogenous infection).

2. By way of the lymphatic system (lymphogenous infection).

3. By way of instruments or other objects inserted through
the urethra.

4. Through wounds in the urinmary tract, resulting from
acecidental penetrations, wounds with filrearms or othex
weapons, or surgical incisions, accidental or intentional.

5. By direct extension from other organs as, for example,
in the rupture of a pelvic abscess into the bladder.

6. By surface extension from the exterior along the mucosal
surface of the urethra.

7. Through congenital abnormal openings_as, for example,
congenital recto-urethral fistula.

Sgdward H. Rass, "Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract,” American Journal of
Medicine, 18:764, May, 1955.

bypid.

5ﬁarry A. Derow, "Management of Pyelomephritis,” New England
Journal of Medicine, 255:338, August 16, 1956.

O1bid.

"pavid M. Davis, Mechanisms of Urologic Disease, Philadelphia:
Vi. B. Saunders Company, 1953, p. 22.




Catheterization as g Source of Infection

Catheterization as a source of urinary tract infections was the
only route of infection considered for the purpose of this study.

It has been stated by Merritt and Sanford that it is widely ap~
preciated that catheterization includes the hagayd of introducing or=
ganisme inte the bladder which wmay produce urinmary tract infeotians.g
Guze and Beeson felt that there was no practical, harmless way to de-
stroy the bacteyxis that may lie within the urethral channel. Also,
that during the passage of the catheter, these bacteria may be trans-
ferrved into the bladder which could be the origin of bacterial growth
in the cultura.g

In order to find out if bacteria were in the urethras of women,
Guze and Beeson carxvied out a study of thirteen patients undergoing
gynecologic surgery. These women were catheterized in the operating
roonm under anesthesia and under apparently optimal aseptic and antisep-
tic conditions. The aim was to culture the tips of catheters which had
been inserted intc the urethra of these patients, the tips were swirled
around in two milliliters of asterile salime solution and cultured. The
result of these thirteen tests showed a growth in sixm of the cases. A
pure growth of Escherichia coli was found in four, Esch. coli and

Staphylococcus aureus in one and Aevobacter aerogenes in one.l’

4. Donald Merritt and Jay P. Sanford, "Sterile-Voided Urine
Culture,” Journal of Laboratory and Clinmical Medicine, 52:463, Septem-
ber, 1958,

Lucien B. Guze and Paul B. Beeson, "Observations on Reliability
and Safety of Bladder Catheterization for Bacteriologic Study of Urine,”
New England Journal of Medicime, 255:474, September 6, 1956.

109pid.




in ovrder to further establish that bacteria can be introduced
into the bladder urine during the procedure of catheterization, speci-
mens from a bladder aspiration during a laparcotomy were compared to
catheterized specimens which were cbtained shortly aftervard. These
urine specimens were taken from twelve patients. All twelve specimens
ware tasken from twelve patients. All twelve specimens aspirated from
the bladder during the laparctomy were sterile. Though eight catheter~
ized specimens showed no growth, three gpecimens showed the presence of
Esch. coli and one showed the presence of Pseudomonas aegggineaa.ll
In a course of studies done by Kass, it was found that after a
single catheterization, the likelihood of inducing bacteriuria is 2 to
4 parcent.lz
Schwartz placed the chance of preducing infecticn by z single
catheterization even higher, or between 3 tc 6 percent. However, he
states that catheterization is necessary in spite of the risk of intro-
ducing bacteria inte the bladder when:
1. Urinary retention exists.
2. Repeated clean-voided specimens yield borderline results.
3. Immediate antimicrobial therapy is needed in an acutely
i1l patient, and there is not time for multiple speci~
mens to be obtained. 13

4. The patient is unable or unwilling to cooperate.

At Boston City Hospital, patienmts with indwelling catheters were

M1pid.

lzzdward H. Kags, "Bacteriuria and the Ddagnosis of Infections
of the Urinmary Tract,” Archives of Internmal Medicine, 100:711, 1957,

13Bradford B. Schwartz, “Urinary Tract Infections in Children,”
Virginia Medical Monthly, 89:164, Mawrch, 1962.




19
studied. Using one hundred thousand bacteria per milliliter of urine
ag the dividing line between contamination and infectien, it was found
that 95 percent of the patients with indwelling catheters developed
bacilluria within ninety-six hours, most of them within twenty-four
haurs.lh

Guze and Beeson felt that "studies support the view that cathe-
terization, no mattey how cavrefully done, carries with it some danger

of introducing infection into the bladder cavity."lﬂ

Organisms Indicating Infection of the Urinaxy Tract

Bailey and Scott have pointed out that "the bacterial flora of
normal urine differs from that of infected apecimans.”16 Below is

listed those organisms which are most frequently encountered in normal

urine:
Staphylococei, coagulase-negative Proteus species
Diphtheroid baeilll Alpha hemolytic and beta
Coliform bacilli, including hemolytic streptococedi
intermediate forms Saprophytic yaas{s
Enterococci Bacillus species 7

As a rule, one or wmove of the following will be imcluded in the
flora of infected wrine:

Coliform bacilli, including Proteus species
inteyrmediate forms Pseudomonas aeruginosa and

lazdward H. Rass, “Asymptomatic Infectioms of the Urimary Tract,”
Transactions of the Association of American Physicians, 69:60, 1936.

Lguze and Beeson, op. eit., p. 475.

Lépobert W. Bailey and Elvyn G. Scott, Diagnostic Microbiclogy,
Saint Louis: The C. V. Mosby Company, 1962, p. 88.

171pid.




other Pseudomonas species Candida albicans

Enterococci Beta hemolytic streptococei,
Staphylococei, coagulase~ usually Groups B and D
positive and coagulase- Genococcus
negative Mycobacterium tuberculosis
Alcaligenes species Salmonells and Shigelia
Herellea species speciesld

Haemophilus species (probably
Haemophilus vaginalis)

According to Reefer, the organisms most commonly isolated fyom

single~type infectioms are Escherichia coli and Staphvlococeus aureus.

"Common Gram-negative organisms that cause pyelonmephritis in declining

frequency are Aercbacter aerogenes, Pseudomonas geruginosa, and Proteus

vulgaris.”19 The most common Gram-positive microorganisms found in the

urine, aside from staphylococci, are an&etmcoaci.zg

It is further stated that there is general agreement that:

E. coli and Staph. gureus are the two organisma most often
present in acute urinary tract infections, and that Proteus,
Pseudomonas and Enterococcus are more comuon im chronic and
anatomically complicated infections than in uncomplicated in~-
fections. Enterococei are found most often in women following
catheterization. Cultures containing more than one speciles
are usually indicative of chronic or complicated infections. 2}

On the whole, Kass tends to agree with Keefex by saying that
Escherichia coli and related bacteria "are the most common bacteria

found in most series of acute and chronic yyelmnaphritiﬁ."zz In chronic

181pid.
19Kﬂafer, op. git., p. 109.
20

Ibid.

2lipid., p. 111,

225 dvard H. Kass, "Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract,” American Journal of
Medicine, 18:766, May, 19355. '
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and complicated infections of the urinary tract the percentages of

staphyiococed, enﬂaréco&ci, and mewbers of the gepera Proteus, Aercbac-

tex, and Poeudouonas increase. This is considered particularly so if
the infections have occuxred following instrumentation, catheteriza-

tion or prior to antibiotic therapy.zs

Significant Bacteriuria as an Indlcation of Infection

Attempts have been made to distinguish between true bacteriuria
and contamination but "most of these attempts have not received widew
spread acceptance because the criteria for distinguishing between con-
tamination and bacteriuria were usually arbitrary."m Rass defined
true bacteriuria as the “getual residence of bacteria within the urine
of the urinary tract,”zs and contamination as "the adventitious entry
of bacteris into the urine during the collection of the specimen.“za

In support of his views, Kaes has puinted out that it has been
generally accepted that the urinary tract was nermally free of bacteria
and that true bscteriuria was a pathologic finding. Ewvidence showed
that bacteria usually multiplies to numbers exceeding 10° (100,000)
bacterial colonies per milliliter of urine when they arve discharged

from the kidney or has entered the urinary tract in another way. How-

ever, if the urine is contaminated by passing through the urethra or

231pid.

zhEdward H. Kass, “Bacteriuria and the Diagnosis of Infections
of the Urinary Tract,” Axchives of Internal Medicine, 100:709, 1957,

251p1d.
261114,



i3
surrounding structures, ""the numbers of colonies obtained from the
urine usually do not exceed 10% (10,000) per milliliter.”?’

Kaitz and Williams have supported Kass in saying that "the cor-
relations between specimens cbtained by needle aspizvation and those
obtained by voiding ox catheterization are excellent if about 107 bac-
taria per milliliter are used to distinguish bacteriuria from contani-
nation. 028,29
Others agreed with Kass that 100,000 bacteria per milliliter of
urine would be indicative of untreated infection.3§’31 However, opin-
ions varied in the number of organisms felt to be indicative of in«
fections of the urinayy tract. Switzer, Windom and others felt that
50,000 to 100,000 organisms per milliliter im a clean-veided urine

specimen would indicate a urinarxy tract infection.3%:33 Merritt and

27Edward H. Rass, "Bacteriuria and the Pathogenesis of Pyelo-
nephritis,” Laboratoxy Investigatiom, 5:111, 1960.

2,1an L. Kaitz and Elizabeth J. Williams, "Bacteriuria and
Urinary-Tract Infections in Hospitalized Patients,” New England Jourmal
¢f Medicine, 262:425, March 3, 1960.

29%gward H. Rass, "Bacteriuria and the Pathogenesis of Pyelo-
nephritis,” Laboratory Investigation, 9:111, 1960.

3ﬁceotge G. Jackson and others, "Urinary Findings Diagnostic of
Pyelonephritis,” Journal of the American Medical Associatiom, 166:17,

3lcharles V. Pryles and Nina L. Steg, “Specimens of Urine Ob-
tained From Young Girls by Catheter Versus Voiding," Pediatrics, 23:
451, March, 1959.

328am Switzer, "The Clean-Voided Urine Culture in Surveying
Populations for Urinary Tract Infection,” Jourmal of Laboratory and
Clinical Medicine, 55:563, April, 1960.

I3pobert E. Windom and others, "Routine Urine Cultures in Private
Practice,” American Journal of the Medical Sciences, 241:16, January,
1961.
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Sanford concluded that 50,000 bacteria per milliliter was the point at
which contamination could be differentiated from significant bacteri-
uria in a clean~voided urine specimen.34
In a catheterized urine specimen, Boshell and Sanford, Kass, and
Merritt and Sanford agreed that significant bacteriuria was over ten

thousand colonies of bacteria per milliliter.35’36’37

Asymptomatic Urinaxy Tract Infection

Asymptomatic bacteriuris may be defined as:

That condition in which more than ome hundred thousand
colonies of bacteria ave isolated from one milliliter of
aseptically collected urine from somecne who hga no overt
signs or symptoms of urinary tract infection.

1t was found that the incidence of asymptomatic urinary tract

infections in a sampled medical outpatient population was § percent.
The incidence in diabetic women was 18 percent and in diabetic men, 5

percent. In women with cystoceles, the incidence was 23 percent and

11 percent in pregnant women at term.>” Kass has stated that in a popu-

3erritt and Sanford, op. cit., p. 466.

35Buris R. Boshell and Jay P. Sanford, "A Screening Method for
the Evaluation of Urinary Tract Infections in Female Patients Without
Catheterization," Annals of Intermal Medicine, 48:1043, May, 1958.

36gaward H. Rass, "Asymptomatic Infections of the Urinary Tract,”
Transactions of the Association of American Physicians, 69:38, 1956.

37verritt and Sanford, loc. cit.

33Leon G. Smith and James Schmidt, "Bvaluation of Three Screening
Tests for Patients with Significant Bacteriuria,” Journal of the ‘meri-
can Medical Associatiom, 181, 431, August &4, 1962.

3% dward H. Kass, “"Asymptomatic Infections of the Urinary Tract,”
Transactions of the Association of American Physicians, 69:60, 1956.
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lation where a relatively high incidence of asymptomestic bacteriuria
and pyelonephritis has been studied, "bacteriuria is found to be present
for weeks or monthe before the development of frank symptoms."ag

The frequency in the occurtence of asymptomatic bacteriuria in
the population at layge is great enough te be an important problem in
public health and in preventive medicine. "“Asymptomatic bacteriuria is
a disease state that plays a key role in the pathogenesis of pyelomeph~
ritis“41 which is the number one infectious disesse problem due to bac~

teria.%? Therefore, in order to provide protection against pyeloneph-

ritis, bacteriuris must be eliminated. 43

Factors Influencing Infections of the Uringxy Tract

Literature revealed many factors which contribute to infections
of the urinary tract. Some of these factors are mentioned under the

headings of c¢linical states, sex, and age.

Clinical states. Varying degrees of evidence shows that infec~
tions of the urinary tract are associated with clinical states such as
hypertensicn, malignant nephrosclerogis, toxemias of pregnancy, and

diabetes mallitus.44

40gaward n. Kags, Bacteriuriz and the Diagnosic ¢f Infections of
the Urimary Tract,” Azchives of Internal Medicime, 100:712, 1957.

412dward L. Quinn and Edward H. Kass (ed.), Biology of Pyelomeph-
ritis, Boston, Massachusetts: Little, Brown and Company, 1960, p. 399.

42Keefer, op. cit., p. 107,
43guinn and Rass (ed.), op. git., p. 411.

bbpayard m. Kass, "Asymptomatic Infections of the Urimary Tract,”
Transactions of the Association of American Physicians, 69:56, 1956.
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In autopay, it was found that pyelonephritis occurs about four

times as often in diabetics as in non-diabetics.*> 1In a study of one
hundred diabetic patients at autopsy, it was found that 30 percent had
suffered from significant infection.“s From 859 necropsies of diabetic
patients, there were 107, or 12.4 percent, where infection of the kid-

neys was felt to have caused orx contributed to death.47

Sex. In a series of studies done by Kass, it was found that
females had a higher incidence of bacteriuria.*® 1In ome study it was
found that the occurrence of bacteriuria on the wedical wards at the
Boston City Hospital was 30 percent in seventy-six female patients and
in 12 percent of the male patients.49 Barnard and others stated that
out of fifty-two diabetic patients veferred for treatuwent of urinary
tract infections, fifty-one were women. 20

Kunin snd others carried out a survey of ianfections of the uri-

nary tract in 3,057 school children. The children were in the grades

45paward M. Rasa, "'Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract,” American Journal of
Medicine, 18:764, May, 1955.

46Dona1d M. Barnard and others, "Urinary-Tract Infections in
Diabetic Women," New England Journal of Medicine, 248:136, January 22,
1953.

47Hugh A. Bdmondson and others, "Necrosis of Remal Papillae and
Acute Pyelonephritis in Diabetes Mellitus,” Archives of Internal Medi-
cine, 79:152, 1947.

4Sgduard H. Rass, "Bacteriuria and the Diagnosis of Infections
of the Urinary Tract,” Archives of Internal Medicine, 100:711, 1957.

AQQuinn and Rass (ed.), op. ¢it., p. 406.

R

50Barnard and others, loc. cit.
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ranging from the first through the twelfth. It was found that from
1,647 boys, there were no infections encountered. But there were fif-
teen infections found among the 1,410 girls.s1 This is attributed to
the short urethra of the female which becomes contamipated with

feeeg.52*53

Age. Though pyelomephritis may be observed at all ages, Keefer
states that there are three majoxr peaks of incidence. Y%

The first peak of incidence is in infancy and childhood. In
this age group, it is suggested that congenital abnormalities may be
the major cause,”d

The second peak of incidence is during the child-bearing period.
In this age group the following factors are listed as contributing fac~
tors:

In young adults, important predisposing factors are cathe-

terization, spinal anesthesia with urinary retention followed
by catheterization, obstruction of the urethra, pregnancy,
stone and late congenital defects such as congenital cystie
kidneys, congenital agd familial interstitial nephritis, and
hypoplastic kidnmys,s

The third peak of incidence is in the elderly. 1In thia group

Slealvin M. Runin and others, "Epidemiology of Urinary-Tract In-
fections," New England Journmal of Medicine, 263:323, October 27, 1260.

Szﬂatry A. Derow, "Management of Pyelonephritis,” New England
Journal of Medicime, 255:33%9, August 16, 1956.

33pobert E. Desantels and J. Hartwell Harrison, "The Mismanage-
ment of the Urethral Catheter,” Medical Clinics of Horth America, 43:
1574, November, 1959,

Shgeefer, op. cit., p. 112.

.

33 1hid.
561p14.
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the common predisposing factors are "benign prostatic hypertrophy and
cancer of the prostate in males and diabetes and cystitis in females.”37

Kalliomaki and Rasanen found that in one hundred adult patients
the average age of women patients with pyelonephritis was fifty-one and
the average age of the men was {ifty-five years of age. In another
study of 300 adult patients with pyelonephritis, the average age of the

women was fifty-two and the average age of the nmen was fifty»one.58

Antibacterial Therapy

Keefer has stated that 90 percent of the acute uncomplicated
urinary tract infections of short duration where there is a single
strain of microorganism susceptible to antibiotics or antiinfective
agents, can be cured.”’ However, control of the chronic and compli-
cated cases may not be greater than 10 percent.ﬁg’61 The bactericlogic
count is generally about ten million or more in the patients with
chronic infections. Even if they cannot be cured with antimicrobial
agents, the bacterioclogic count may be lowered to ome thousand to tem
thousand which often affords symptomatic relief.®?

Derow has pointed out the danger of prophylactic antimicrobial

571p1d.

583, K. Ralliomaki and A. Kasanen, "Pyelonephritis,”™ Annales
Medicinage Internase Femmiae, 49:48, 1960.

3%eefer, op. ¢it., p. 127.
601b1d., p. 128.

6lpaward H. Kass, "Bacteriuria and the Diagnosis of Infections
of the Urinary Tract,” Archives of Internal Medicine, 100:712, 1957.

621p14.
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therapy. It may not prevent infection of the urinmaxry tract but "may be
responsible for a greater incidence. 93 Though these agents may tempo-
rarily reduce pyuria, at the same time they may be replacing suscepti-
ble bacteria with resistant bacteria.ﬁﬁ Keefey stated that there was a
comnon occurrence of rveinfection with drug-resistant strains of bac~

teria. 65
III. THE CLEAN-VOIDED URINE SPECIMEN

The feasibility of using the "sterile~voided,"” mid-stream
method of collecting urine combined with some quantitative bacterial
count in the screening of either male or female patients for asympto-
matic bacteriuria has been demonstrated both in hospitalized patients
and clinic out-patients. Sinee twe to three percent of female patients
develop infectiom after urethral catheterizations, such techniques are

essential if routine screening cultures are to be performed.66

Procedure of Collecting Mid-stream Urine Specimens

In conjunction with an investigation conducted by Dr. Paul Bee-
son on the pathogenesis of pyelonephritis, Hart and Magee were asked to
devalop a method of collecting mid-stream urine specimens which would

provide safe and satisfactory specimens. After experimenting with

63Harry A. Derow, "Management of Pyelonephritis,” New Engiand
Journal of Medicine, 255:382, August 23, 1956,

641pid.
65geefer, loc. cit.

66Windom and others, op. cit., p. 14,
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several different cleansing methods, a method of collecting the speci~
mens was devised.®7

When the patient expressed a desire to void, she was placed cn a
bedpan and draped as for a catheterization. After putting om sterile
gloves, the nurse sepavated the labia so that the urethral meatus was
exposed. Two gauze sponges were immersed in Phisohex and were used to
cleanse the meatus using single downward strokes, cleansing both chemi-
cally and mechanically. Thirty cubic centimeters of normal saline was
then poured over the cleansed area. Without permitting the labia to
clese over the meatus, the nurse instructed the patient to forcibly
void a stream of urine. This initial stream of urine cleansed the
urethral canal of organisms. The nurse caught the subsequent stream
in a sterile container without touching any part of the vulva. The
nurse permitted the labla te close after the specimen was obtained.

The patient finished voiding into the bedpan ov toilet. %5

In testing this procedure, ten specimens of urine were collected.
The bacterioclogical culture showed no growth in eight of these, but
showed growth in two specimens where the pathogens were indicative of
an active infection for which the patients were treated. %’

In further studies, laboratory data were kept on ninety-one spe-

cimens gathered from eleven units of the hospital. Thirty-one specimens

67g1{zabeth L. Hart and Margaret J. Magee, "Collecting Urine
Specimens,” American Journal of Nursing, 57:1323, October, 1957.

631p1d.

B
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were collected on the units where the persomnel had received formal
denmonstration and instruction in using the technique for the collection
of mid-stream urine specimens. Sixty specimens were taken from patients
on units where the personnel were given only oral divection by a physi-
c¢ian which included emphasis on cleansing and keeping the labia sepa~
vated, and avoiding contact of the sterile container with the vulva
while collecting the specimen. Where detailed instructionm was given,
twenty-eight out of thirty-one specimens collected yielded satisfactory
results. In those specimens collected after only an explanation of
precautions, satisfactory results were found in fifty-ome out of sixty
cases. Satisfactory results were defined as those specimens which
showed no growth on culture. ’"

It was felt that the patient's cooperation is vital to the suc~
cess of the procedure. Therefore, one of the nurse's major roles is to
help the patient overcome the feeling of stress by telling her why each
step of the procedure is don£.71

Dr. H. M. Leather, at Bristol Royal Infirmary, devised a simple
method of obtaining mid-stream urine specimens from female patients.
This method made use of a glass tube which is approximately one-half
inch in diameter and six inches in length, and is bell-shaped at one
end. 72

701pid.
Tlypid.

72ary T. Hutchings, "Mid-stream Specimens of Urine,” Nursing
Times, 57:1317, October 13, 1961.
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Before the use of the bell-shaped tube for the collection of
unid-gtrcanm urine specimens, the external gemitalia was washed with soap
and water and then dried. The labia minora was then sepsrated with the
first and second fingers of the left hand to expose the urethral ori-
fice. The area was cleansed thoroughly using cotton balls socaked in a
.5 pexcent sclution of Cetavlon and dried carefully with gauze.?a

After a thorough clesnsing of the urethral wmeatus, the labia
minora was separated and the belleshaped end of che tube was placed
gently but firzmly over the meatus letting the labia minora close around
the tube. The patient then voided through the tube and the mid-styeam
was caught in a stevile container.’%

Hutchings carried out a study using the bell~shaped tube to col-
lect mid-stream urine specimens on twenty female patients without renal
disease, The results showed that all twenty specimens were sterille.
Only sixteen mid-stream urine specimens were found to be sterile after
collecting the specimens without the use of the tube. In another study,
five student nurses collected urine specimens on twenty-four patients
using the bell-shapged tube and all the specimens were sterile om cul~
ture. /9

Hutchings felt that the advantages of the tube wmethod were:

1. Contact of urine with the vulva is avoided and bacterial
contamination is eliminated.

2. It is a simpler and cleamer method as the urine stream
is controlled.

731bid., p. 1318.
Thyyi4.
73144,



T T T L T T R e

23

are not held apart during the act of micturition.
4. Specimens ave easily obtained during menstration.’®

3. There is less embarrassment for the patient, as the labia

Cleansed Versus Uncleansed Mid-stream Urine Specimens
| Boshell and Sanford demonstrated the effectiveness of the cleans~
| ing procedure "by collecting several specimens for culture without prior
\ alaanaing.“?7 It was found that all the specimens contained morxe than
’ ten thousand organisms per milliliter of urine.’S |

Mid-stream urine specimens were taken from £ifty young girls on

a pediatric service. Different members of the nursing staff collected

these specimens without cleansing the genitalia of these girls.79 Forty-

seven of the fifty girls (%4 percent) were found to be within the range

of one to one hundred thousand organisms per milliliter of urine, &0

Even though Pryles and Steg felt that one hundred thousand coloniee per

milliliter of urine indicated infection, they stated that "clean-voided

specimens are valid only 4if the patient is prepared before collection

of the specimen as carefully as for catheterization."81

Relisbility of the Mid-stream Urine Svecimen
Pryles and Steg conducted another study on a pediatric service

with fifty-eight young girls ranging in age from three to twelve years.

761114,

7T308he1l and Sanford, loc. git.

731nid.
79Prylas and Steg, op. cit., p. 442.
80m1d., pp. 445-447.

8lrpid., p. 451.
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Paired catheter and cleanwvoided urine specimens were collected within
one hour of each other. The same graduate nurse collected all the
clean~voided specimens. However, other nurses collected the catheter-
ized s;:ecimens.gz The vesults of this study showed that there was a
96.5 percent positive correlastion between the catheterized and clean-
voided syecimens.m

Wood and others collected forty mid-stream urine specimens from
antepartum, partum, and puerperal patients. Only six had a positive
culture when the paired catheter specimen was sterile., However, five
of the contaminated mid-styeam specimens were collected in the first
six attempts.5® There were no contaminated mid-stream specimens after
the first attempt of each nurse and after the technique had been estab-
1iched.5? The remaining thirty-four mid-~stream specimens were compar-
able to the specimen taken by catheter with thirty-one showing no
abnormalities. These authors concluded that it is possible to obtain
a nid-stream specimen comparable to that obtained by the catheter in
the majority of female pat:iencs.%

Eaitz and Williams stated that a single cleanw-voided specimen
containing over one hundred thousand pathogenic bacteria per milliliter

will agree with a catheter specimen in about 20 to 90 percent of the

sszida, p. MZ.
%31p1d., p. 451.

84z ¢. Wood and others, "Mid-stream Urine from Women," British
Medical Journal, 1:961, March 26, 1960.

851pid., p. 962.

%6mia., p. 961,
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cases, Clean-voided and catheterized specimens will agree more than
05 pexcent for two high count clesn~volded sg@mimgns.87

Kass stated that "correlation between bacterial counts over one
hundred thousand in clean~voided and in catheterized specimens from the
same person is ovey 95 percent. ®® However, he stated further that be-
fore the presemce of bacteriuria can be reliably established using the
voided specimens, two counts of different woided specimens should be
taken from the same patsen.sg

Windom and others carvied out a study to determine the feasi~
bility of doing sterile-~voided urinme cultures in a practice limited to

20

internal medicine. A group of one hundred ambulatory, non-indigent

female patients werxe used in this unselected practica.gl

Seventy-eight
per cent of these patients were over forty years of age and twelve had
a history of urinary tract disease. According to Windom and others,
orevious studies with hospitalized patients having a similar age dis~
tribution were found to have an incidence of asymptomatic bacteriuria
in 14 to 15 percent.92

The result of this study showed that significant bacteriuria,

which was defined as a sterile-voided urine specimer containing greater

87%aitz and Williams, loc. cit.

98 paward H. Rass, "Bacteriuria and the Diagnosis of the Infec-
tions of the Urinary Tract," Archives of Internal Medicine, 100:711,
1957.

8 1p1d.
“%indom and others, log. cit.

P

“lypid., p. 15.
92§§id., p. 16,
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than fifty thousand to one hundred thousand bacteria per milliliter of
urine, was demonstrated in ouly one patient.93

It was concluded by Windom and others that the sterile-voided
urine collections from female patients combined with a quantitative
culture technique, "is as feasible in a medical practice as has been
demonstrated in hospitalized patients or in out~-patient clinics asso-

ciated with teaching centera.“94

IIT., ANALYSIS OF THE URINE SPECTMEN

In order to satisfy the purposes of this study, the following
information was reviewed so that the urine specimens collected would be
more valid for culture and so that the proper laboratory procedure

could be emploved.

Influence of Chemotherapy
According to Dubos, the widespread use of antibiotics and sul-

fonamides created new problems for the diagnostic laboratory. The spe~

cimens taken from patients who had taken one or more of these drugs had

very little diagnostic validity with regard to the infective organism.95
Kass stated that the bacterial counts of urine may £all below the

range that indicates infection even in the presence of pyelonephritis

931pid., p. 15.

941b§ .y Pr 16,

95Rene J. Dubos, Bacterial and Mycotic Infections of Mam, Phila-
delphia: J. B. Lipepincott Company, 1938, p. 770.




27

when a bacteriostatic agent is present in the urine.96

Sanford and others reported that ""the difficulty in determining
the significance of organisms found is compounded by antimicrobial

therapy which may cause shifts in bacterial flora and the appearance

of resistant bacterial strains or apecies.”97

Virac as a Cleansing Agent
Iodine, as a germicidal agent, has been known and used with good

results for years. Gershenfeld, as stated by Harris and others, cited
the merits of iodine as follows:

It is bactericidal rather than bacteriostatic.
Action is rapid and achieved in comparatively low concen-
tration.
. Unlike most germicides, iodine is essentially equipotent
against all bacteria.

4. In addition to its bactericidal properties, iodine has
well~known activity against spores, fungi, and viruses.

5. 1Its tissue toxicity is comparatively low, the toxicity

index being less than that of benzalkonium chloride,

mercurie chloride, or phenol.®®

L N

Frisch and others stated that "iodine exhibits the broadest
spectrum against pathogens of any antiseptic known."?? It has been

accepted that iodine has lethal action against "bacilli, cocci, spores,

90gdvard H. Kass, '"Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urinary Tract,” Awerican Journal of
Medicine, 18:765, May, 1955.

97Jay P. Sanford and others, "Evaluation of the 'Positive' Urine
Culture,” American Journal of Medicime, 20:88, January, 1956.

gaJohn E. Harris and others, "The Adaptation of Virac, a New
Iodophore, to Clinical Use,” Archives of Opthalmology, 60:206, August,
1958.

9%arthur W. Frisch and others, "Skin Degerming Agents With Spe-
cial Reference to a New Cationic Iodophore,” Surgery, Gynmecology and
Obstetrics, 107:445, October, 1958.
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spirillae, fung!. veasts, viruses, vickettsias, protozoa, and hel-
minthe. 100

However, iodine has been said to have certain disadvantages
which limigs its application in clinical medicine. First iodine stains
the skin and is somewhat caustic; second, theve has been a fairly high
incidence of sensitivity to iodine; and third, it is generally more
irritating to the mucous membranes, 201

On the other hand, asscciates have indicated that "some of the
objectionable properties of iodine have been removed by the preparation
of so~called iodophores, or iodine carriers."lﬁz

Shortly befoye 1958, Virac, a trade name for a new iodophore,
was made available. It is "z complex of elemental iodine and a quatex-
nary amnonium base (Ne-wethylheptyleolaminoformylmethylpuridinium chlo-
rida).”lgs The amnoniuwm base in Virvac is saild to be a strong detergent
and its germicidal activity is reported to be superior to benzalkonium
chloride (anhiran).loa Virac is also supeyvior to hemachlorvophene and
has been found to be "nine times wore efficlent as a degerming agent
than soap and wata:."lgs

Virac has the advantages of providing an iodine product “which

1004arris and others, loc. eit.

101gp14.
1021114,
1035344,
104yy44q.

lgsFrisch and others, loc.
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does not stain the skin, has a low iodine vapoer pressure, and is not
caustic, 106 Furthermore, "studies with Virec thus far have indicated
the product te be an efficient germicide and to have the clinical use-
fs:.ln/ess."lm Frisch and others have stated "that the ilodophore Virac

is a promising new germicide,"1%8

Residual Effect of Germicide on Bacteria in Uxine After Collection
Virac contains the germicidal properties of lodine and quater-

nary amwonium.lgg "Quaternary ammonium germicides belong to a group of

'gllﬂ

compounds known as 'surface~active' agents or detergents. Several
investigators have found that the agar in test media will absord Quats
which leads to ervoneous reaults.ill Therefore, the increased use of
quaternary ammonium in germicides presented a need for a substance
which would inactivate this group of compounds. The neutralizing sub-
stance needed was one which would (1) inactivate the bactericidal and
bacteriostatic properties of the compound for a prolonged period of

time, and (2) would have no antibacterial action itself and little

106garris and others, loc. cit.

107144,

108ppisch and others, op. git., p. 446,

109%arris and others, loe. cit.

110¢, a, Lawrence, "Inactivation of the Cermicidal Action of
Quaternary Ammoniwm Compounds,” Journal of the American Pharmaceutical
Association, 37:57, 1948.

Nlgeorge E. Reddish (ed.), Antiseptics, Disinfectants, Fungi-

cides, and Chemical and Physical Sterilization, Philadelphia: Lea and
PFebiger, 1957, pp. 593-59%.
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growth-promoting properties upon micyoorganisms. 112
Letheen broth has been recommended as a suitable substance which
contained an inhibitor for quaternary ammonium compounds and thus give
optimal growth of the test organism. 113 The formula for Letheen broth
contains beef extract (Difco), peptone (Armour), sodium chloride, leci-
thin, tween 80, and distilled water. In this formula it is the lecithin
which acts as the chief pmeutralizer "while the tween acts as a solu~
bilizing and dispersing agent for the lecithin."n&
The germicidal properties of iodine found in Virac are neutral-
ized by several organic and inorganic agents. Among the inorganic sub-
stances which have been used are sodium thiocsulfate, metallic mercury
and ammonia water. Among the organic compounds which neutralize the

effects of iodine are serum, glycerin, syrup, feces, ascitic fluid,

egg, milk, sputum and urine.ll3

Urine Specimens for Bacteriological Examination
"1t was Pasteur who first dirvected attention to the fact that

urine was an excellent culture media for baatetia.“lm Kaas also stated

that "urine is usually en excellent culture medium for the common path-

nszema, loc. git.

113Jahn A. Kolmer and others, Approved Laboratory Technic, New
York: Appleton-Century-Crofts, Imc., 1951, p. 602,

lmQuism and others, "A Neutralizing Medium for Evaluating the
Germicidal Potency of the Quaternary Ammonium Salts,” American Journal
of Pharmacy, 118:321, September, 1946.

115peddish, op. eit., p. 229.

Wbgeetar, op. cit., p. 127.
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ogens of the urinary tract; 17 and that 1if urine is kept at room tem-
perature for two hours or longer, there would be a distinct increase in
the number of bacteria.ll® Derow and Kass have indicated that urines
nay be stored at room temperature for one hour, or at refrigerator tem-
perature for forty-eight hours without significant changes in the bac-

119,120 According to Davidsohn and Wells, the re~

terial population.
frigeration temperatuve should be at 4 degrees centigrade until the

urine specimen is cultured.121

Bacterial Counts

Bailey and Scott felt that in order to evaluate the clinical
significance of a positive culture, there must be a means of estimating
the number of organisms which may be present in the Specimen.lzz Kass
and MacDonald and others stated that by the quantitation of the numbers

of bacteria in the urine, it was possible to distinguish contamination

117%award H. Kass, "Bacteriuria and the Diagnosis of Infections
of the Urinary Tract,” Archives of Internal Medicine, 100:710, 1957.

11%p4yard H. Kass, "Asymptomatic Infections of the Urinary Tract,”
Transactions of the Association of American Physicians, 69:60, 1956.

lwnatry A. Derow, "Management of Pyelonephritis,” New England
Journal of Medicine, 255:380, August 23, 1956.

lzgzdward H. Kass, "Asymptomatic Infections of the Urinary Tract,”
Transactions of the Association of American Physicians, 69:60, 1956.

121y4rael Davidsohn and Benjamin B. Wells, Clinical Diagnosis by
Laboratory Methods, Philadelphia: W. B. Saunders Company, 1962, p. 731.

122p,11ey and Scott, loc. cit.
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from true bacilluria.123’124 According to Jackson and Grieble, Mervitt
and Sanford, and Riley, the quantitotive bacterial counts were a suit-
able means of detecting significant bacteriuria in femezle voided urine
gpecimens. Furthermore, these studiec recommended that this procedure
be used in gereening for urinary tract infectiana.125’126’127

As stated by Derow, "the advantages of the quantitative bacte-
rial counts on urine specimens using the agar pour-plate technic was
emphasized by Marple in 1940.“128 According to Sanford and others, the
quantitative bacterial counts using the agar pour-plate technic offered
the advantages of rational management of urinary tract infection, and
pernitted a more relisble evaluation of thara;y.izQ
Smith and Martin described the pour-plate agar technmic as fol-

lows :

In pour plates the bacteria are dispersed through the
medium when liquid, and the medium them is allowed to cool

123gdward H. Kass, “Asymptomatic Infections of the Urinary Tract,”
Iransactions of the Association of American Physicians, 659:63, 1956.

12%pichard A. MacDonald and others, "Relation Between Pyeloneph-
ritis and Bacterial Counts in Urine," New England Journal of Medicine,
256:922, May 16, 1957.

125Geozge G. Jackson and others, loec. cit.
126gerritt and Sanford, op. cit., p. 463,

1373«:11: D. Riley, Jy., "Bvaluation of a Method for Detscting
and Foilowing Urinary Tract Infection in Pemales Without Catheteriza-

tion, Journal of Laboratory znd Clinical Medicine, 52:847, December,
1958.

12%garry A. Derow, "Management of Pyelomephritis,” New England
Journal of Medicine, 255:380, August 23, 1936.

1293@20:& and others, loe. cit.
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The discrete "colonies’ which develop from the single 4iso~
lated microorganism, are descendants of single organisms,

The actual "pouring” of plates usually is preceded by
the preparation of three graded dilutionms of the material
to be examined.

The success of the pour plate method is dependent to a
great extent, upon the mmber of colonies which develop in
the plate. If the inoculum contains too many bacteria, the
resulting colonies arve sv minute that differential morpho-
logic characteristics cannot be determined.

The chief advantage of the pour plate is that the effects
of the bacterial metabolites in the surrounding medium are
mich more intense than they are on the surface of the medium,

During incubation the plates are kept inverted to prevent
the condensation water, squeezed out of the agar during the
hardening process, from collecting on their surfaces and
forming channels for the diffusion of bacteria.

If incubated at 37.5 degrees centigrade. the colonies
usually develop in eighteen to twenty-four hours.

Kass stated that there were not many limitations in the quanti-
tative approach to the diagnesing of significant bacilluria.131 How=
ever, there were certain instances where the urine showed a bacterial
count below the range that was characteristic of infections and these
instances were outlined by Kass:

1. If a bacteriostatic agent is present in urine:

2. If the rate of urine flow is rapid, the numbers of
bacteria discharged from the kidney small, and
pooling of urine in the bladder for a time suffi-
cient to permit multiplication of bacteria to

maximal mumbers has not occurved;
3. If the microorganism involved is fastidious in its

130payid T. Smith and Donald S. Martin, Zipsser's Textbook of
Bacteriology, New York: Appleton-Century-Crofts, Inc., 1948, p. 925.

131p4ward H. Rass, "Chemotherapeutic and Antibiotic Drugs in the
Management of Infections of the Urimary Tract,” American Journal of
Medicine, 18:765, May, 1955.




growth requirements and grows poorly in urine
{this has been a rare occurrence, and thus far
has been limited to orgamisms not commonly found
in the uwrinary tract);

4, 1f theve is obstruction of the ureter, thus inter-
fering with the discharge of bacteriaz inte the
bladder;

5. 1If the infection is limited to areas of malﬁdney
not directly accessible to renal tubules.

V. SUMMARY

Literature was reviewed in three aress: infections of the uri-
nary tract, clean~voided urine specimens, and analysis of the urine
specimen.

It was found that urinary tract infections cccur in frequency
second only to infections of the respiratory tract. Though information
on the incidence, pathogenesis, and natural history of these infec~
tions ie incomplete, it is known that bacteria may enter the urinary
tract by more than one youte. Catheterization as a source of urinary
tract infection was the route of infection congidered for the purpose
of this study. The organisms present most often in acute urinary tract
infections are Escherichia coii and Staphyloccccus gureus. In the
chronic and complicated infections, the percentages of the staphylo-

cocci, enterocceci, and wembers of the gemera Proteus, Aerobacter, and

Pseudomonas increase. Most authors agreed that the point at which true
bacteriuria could be distinguished from contamination was 1if the number
of organisms found in the urine specimen exceeded 100,000 bacterial

colonies per milliliter of urine. Asymptomatic bacteriuria is a disease

132paward H. Kags, "Asymptomatic Infectiomns of the Urinary

Tract,” Transactions of the Association of American Physicians, 69:62-
63, 1956.
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state that plays a key vole in the pathogenesis of pyelonephritis
and is a condition whexe 100,000 colonies of bacteria per milliliter
of urine is found in aseptically collected urine from someone without
overt signs or symptoms of urinary tract infections. The frequency in
the occurrence of asymptomatic bacteriuria in the population at large
is great emough to be an important problem in public health and in
preventive medicine. Literature revealed that there are factors which
contribute to urinary tract infections. Bvidence has shown that some
elinical states contribute to infections of the urinary tract. Also
it has been found that women have a higher incidence of bacteriuria.
Though infections of the urinary tract occur at all ages, it was felt
that there are three major peaks of incidence: (1) in infancy and
childhood, (2) during the child-bearing period, and (3) in the elderly.
While 90 pexrcent of the acute uncomplicated urinary tract infections
may be cuved with antibiotics or antiinfective agents, only about 10
vercent of the chronic and complicated cases can be cured.

Several metheds of collecting clean-voided urine specimens were
revealed to be a reliable methed of screening female patients for bac~
teriuria. The clean-voided method has the advantage over catheteriza-
tion in that an instrument carrying bacteria is not introduced intc the
urinary tract. The corrvelation between bacterial counta over ome
hundred thousand per milliliter of urine in clean-voided and in cathe«
terized specimens from the same person has been found to be over 95
percent,

The patient receiving antibiotics or sulfonamides may cause

shifts in the bacterial flora. Therefore, the analyeis of the urine
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specimen would have very little diagnostic validity with regard to the
infective organism., Virac as a germicide is considered superior to
benzalkonium chloride, hexachloraphene, and nine times more efficient
than soap and water. Though the iodine in Virac is neutralized by the
presence of urine, the quaternary ammonium present has been found by
investigators to be absorbed by the agar in text media which leads to
erroneous results. Letheen broth was recommended as a suitable sub-
stance which inhibited the quaternary compounds to give optimal growth
of the test organism, Because urine is an excellent culture medium for
the common pathogens of the urinary tract, urine specimens should not
be kept at room temperature for more than one hour. However, it may
be kept forty-eight hours at refrigerated temperature of 4 degrees
centigrade without significant changes in the bacterial population.

The quantitative bacterial count using the agar pour-plate technic
permits an evaluation of the clinical significance of the positive

culture.




CHAPTER III
METHOD OF STUDY

The study was conducted to find the difference in the number of
organisms in two clean-voided urine specimens. One specimen was cole
lected from women whose genitalia had not been cleansed and compared
with a clean-voided urine specimen collected from the same women after

the genitalia had been cleansed.
I. METHOD OF APPROACH

The experimental method was used for this study. Greenwood in-
terprets this method to mean "the proof (test) of am hypothesis which
seeks to hook up two factors into a causal relationship through the
study of contrasting sicuations."l The major purpose of the experi-
mental method given by Rummel "is to describe the effect of certain
treatments upon some characteristic of a group or population and to
test some hypothesis about this effect."?

Literature reviewed in the areas of infections of the urinary
tract, methods of collecting clean-voided urine specimens, and proce-
dures in analyzing the specimens served as background for developing
the tool and assisted in interpretation of the data. There were no

studies found in which organisms were compared in urine specimens taken

lgood and Skates, loc. cit.

2Rumme1, loec. cit.



38
from the same group of women before their genitalia had been cleansed
and after it had been cleansed.

The study was conducted in the laboratory of a selected hospital.
Sophomore nursing students from the school of aursing of this same hosg-
pital were chosen as the population. Permission was granted to conduct
the study from the hespital administrator, director of the school of

nursing and the head of the laboratory facilities.

Selection of Subjects

A population was needed with subjects who were free of bacte~
riuria. A subject with bacteriuria would have a great number of or-
ganisms making it difficult to count the number correctly in many cases.
For the purpose of the study it was necessary to be able to count the
organisms., Otherwise, a comparison of organisms could not be made in
the two urine specimens taken from each woman. Also it was necessary
that this population was not taking antibiotics which would contribute
to a reduction in the number of organisms. An available population
that met these requirements was a group of nursing students who were
beginning their first quarter at the selected school of nursing.

In order to gain cooperation of the group, they were told the
reason for the study and what would be expected of them during their
participation. They were assured privacy during participation and that
detziled instructions would be given to them at the time they gave their
urine specimen.

0f this class of thirty-five students, one was a male. Of the

remaining thirty-four female students, three were deleted after telling
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the group that those whe knew that they had a urinary tract infection
or whe had taken antibiotics within six weeks prior to the collection of
the urine specimens could not be included in the study. Two specimens
were taken ftém five students for the pilot study and the remaining
twenty-six students each gave the two specimens necessary for the study.
These specimens for the study were collected over a period of three
weeks. Three groups of these students met according to their avail-

ability at the time of collection.

Selection and Development of the Procedure

So that all clezn-voided urine specimens collected could be con-
gidered reliable, there was a need to be consistent in collecting the
specimens. Therefore, a standard procedure was developed. After con=
sulting with a microbiologist, it was thought that the procedure es-
tablished should be practical for climical purposes. It was therefoxe
decided that each subject would collect her own specimen preceded by
instruction from the researcher. A pilot study was done to evaluate

the procedure.

Pilot Study
A pilot study was conducted using five subjects. An uncleansed

and cleansed mid-stream urine specimen was obtained from each of these
subjects in order to evaluate the procedure as to its practicality and
adequacy for the purpose of the study. The specimens were collected in
the mid-day.

When each subject arrived in the laboratory to give the uncleansed

specimen she was told that a mid-stream urine specimen was needed. This
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was explained to her by telling her that she wasz to wvoid approximately
one-third of the urine in her bladder. Then she was told to stop the
flow of urine and take about one~third of the urine in the bladder for
the specimen and discard the remaining one-third inte the toilet. The
subject was shown a diagram of the female genitalia, This was to {a-
miliarize her with the relationship of the urethra to the vagina and
the necessity of holding the labia minora, as well as the labia majora,
away from the urethra. She was then shown and told how to use the first
and second fingers to hold back these structures before giving the spe-
cimen. After an opportunity was given to clarify any questions, the
subject was shown how to hold the sterile specimen bottle so as not to
touch the top of the bottle to her body in order to not contaminate the
specimen. The subject was then shown to the lavatory facilities where
the researcher opened the specimen bottle. Again opportunity was given
for clarification.

On the following day when the subject returned to give the
cleansed specimen, the above instruction was repeated., The subject was
told that the only difference in collecting this specimen and the pre-
vious one was that the genitalia would be cleansed. After showing the
subject to the lavatory, the researcher poured the germicide Viraec into
a sterile wmedicine glass which contained three sterile cotton balls.
The subject was then told that aftexr holding the labia apart with the
first and second fingers, she was to take the first cottonm ball and
vleanse once from front to back on one side of the urethral meatus.

The second cotton ball was te be used in cleansing the opposite side,

and the third was to cleanse the center area passing the cotton ball
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directly over the urethral meatus. The subject was told that the
cotion ball was to be discarded into the toilet after passing over each
area once, from front to back. The subject was toid that after com-
pleting the cleansing, she was ready to void approximately ome~third of
the urine in her bladder. Then after stopping the urine stream she was
to collect the middle ome~third of urime for the specimen and discard
the remaining one-third of urine. Opportunity was then given for c¢lari-
fication.

Bach specimen was carefully capped and vefrigerated immediately
to prevent multiplication of bacteria. Agar pour-plates were made of
each specimen on the same afternoon as collected. Three pour-plates in
dilutions of 1:100, 1:1,000, and 1:10,000 were made on each specimen
and were incubated at 37 degrees centigrade for fortye-eight hours.

This was dona in order to determine the number of organisms in each
specimen. The organisms were counted with the use of the Quebec colony
counter by the investigatorw.

After completing the pilot study, it was felt that there were
three changes that needed to be made im the procedure before the data
for the study were collected. First there was the addition of hand-
washing with soap and water before the specimen was taken. It was
thought that cleansed hands were less likely to intvoduce bacteria into
the specimen if the fingers accidently came in contact with the urine
stream. Secondly, another clean-voided method of collecting urine
apecimens was substituted for the pilot mid-stream method. The pro-
cedure for the clean~voided method chosen was one in which the subject

was told to void approximately one-half of the urine in the bladder
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inte the toilet and te void the remaining urine into the specimen bot~
tle. For the purpose of the study, it was felt thet this change in the
mathod of collecting a urine specimen simplified the procedure. Also
the subjects expressed difficulty with the mid-stream method., They
felt it was difficult to estimate the first third of urine for ejec~
tion, then stop the urine stream and give the specimen, them stop a
second time and still have enough urine left in the bladder for a thixd
ejection of urine to be discarded. Furthermore, it was not felt neces~
sary to collect mid-stream urine specimens in order to obtain s suitable
clean-voided specimen, Kass has pointed out that it has been generally
accepted that the urinary tract is normally free of bacteria and that
true bacteriuria is a pathologic finding.> He defined contamination as
"the adventitious entry of bacteria into the uvine during the collec~
tion of the speciman.”4 It was further suggested that contamination of
the specimen may take place as the urine passes through the urethra or
suryeunding structures.” Therefore, the microbiologist agreed that the
clean-voided method chosen was more practical for the purpose of the
study. Third, sterile Letheen broth was used in preparing all dilu-
tions before culturing to neutralize the quaternary ammonium which
night be present from the clegnsing procedure. It was felt that there

was a possibility that some of the cleansing agent may have been intro-

3gdward H. Kass, “"Bacteriuria and the Pathogenesis of Pyeloneph-
ritis," Laboratory Investigation, 9:111, 1960.

4Edward H. Kass, "Bacteriuria and the Diagnosis of Infections of
the Urinary Tract,” Archives of Internal Medicine, 100:70%2, 1957,

SEdaward H. Kass, "Bacteriuria and the Pathogenesis of Pyeloneph~
ritis," Laboratory Investigation, 9:111, 1960.
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duced into the specimen as the cleansed urine specimen was collected
directly after the clesnsing of the genitalis had taken place. The
need for neutralizing the quaternary ammonium can be found in Chapter
II. The data obtained from the pilot study were not included in the

study,

Collection of Data

All specimens for the study were collectéd in the mideday. The
uncleansed specimen was taken first from each subject followed by the
cleansed specimen taken the following day. The reason for taking the
uncleansed specimen first was because of the possibility that some of
the subjects might not have cleansed their genitalia for several days.
By eliminating the advantage of cleansing the day before, the uncleansed
specimen could be considered more reliable.

When each subject arrived in the laboratory to give the uncleansed
specimen she was told that a clean-voided specimen was needed. This was
explained to her by telling her that she was to void about half of what
she had in her bladder into the toilet and to void the remaining urine
into the specimen bottle. The subject was then shown a diagram of the
female genitalia. This was to familiarize her with the relationship of
the urethra to the vagina and the necessity of holding the labia minora,
as well as the labis majora, away from the urethra. She was then showm
how to use the first and second fimgers to hold back these structures
before giving the specimen. After an opportunity was given to clarify
any questions, the subject wae told how to hold the sterile specimen

bottle so as not to touch the top of the bottle to her body and cause
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contanination of the specimen. The subject was than shown to the lava-
tory facilities where the researcher opemed the specimen bottle. Again
opportunity was given for clarification. The subject was instructed to

wash her handa before proceding.

On the following day when the subject returned to give the

\ cleansed specimen, the above instruction was repeated. The subject was
told that the only difference in collecting this specimen and the pre-

! vious one was that the genitalia would be cleansed., After showing the
subject to the lavatory, the researcher prepared the germicide to be
ugsed. This consisted of a sterile medicine glass which contained three
sterile cotton balls. The germicide was poured into the glass satu-~
rating the cotton balls. The subject was then told that after holding
her labia apart with the first and second fingers, she was to take the
first cotton ball and cleanse once from fromt to back on one side of
the urethral meatus. The second cotton ball was to be used in cleans-
ing the opposite side, and the third was to cleanse the center area
passing the cotton ball directly over the urethral meatus. The subject
was told that the cotton ball was to be discarded into the toilet after
passing the cotton ball over each area once from front to back. After
completing the cleansing, she was ready to void approximately half of
the urine in her bladder into the toilet and catch the remaining part
into the stevrile container. After given opportunity for clarification,
the subject was instructed to wash her hands before proceding.

Virac was the agent used to cleanse the genitalia. It has the

germicidal properties of iodine and quaternary ammonium.® When quater-

SHarris and others, loc. cit.
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nary ammonium is introduced on the agar in the test media, it is ab-
sorbed to produce errvoneous results.” Therefore, sterile Letheen broth
was used in the specimen which permitted optimal growth of the test
orgenism by inhibiting the action of the quaternary ammnnium.lg The
gernicidal properties of iodine was neutralized by the presence of
urine. M Therefore, immediately after the cleansed urine specimen was
taken, a sterile pipette was used by the researcher to transfer one
centimeter of urine into nine centimeters of sterile Letheen broth make
ing a dilution of 1:10. From this 1:10 dilution, the 1:100, 1:1,000,
and 1:10,000 dilutions were made and incubated on the agar pour-plates.

Each of the uncleansed and cleansed urine specimens was caree-
fully capped and refrigerated immediately following its collection in
order to prevent multiplication of bacteria. Agar pour-plates were
made of each specimen on the same aftermoon as collected. Three pour-
plates in dilutions of 1:100, 1:1,000, and 1:10,000 were made on each
specimen and were incubated at 37 degrees centigrade for forty-eight
hours. This was done in order to determine the number of organisms in
each specimen. The organisms were counted with the use of the Quebec

colony counter by the researcher.
II. SUMMARY

The experimental method was used to find the difference in the

Reddish, op. git., pp. 593, 59%.
10golmer and others, loc. cit.

1lpeddish, op. eit., p. 229.
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numbeyr of organiems in two clean-voided urine specimens taken from the
same woman. The population was twenty-six ns;:rsi'ng students who were
free of bacteriuria and who had not taken antibiotics within six weeks
prior to the collection of the uvine specimens. An uncleansed clean-
voided specimen was taken from each woman followed by a cleansed clean-
voided specimen taken the following day where the genitalia had been
cleansed with a germicidal substance. Bach specimen was carefully
capped and refrigerated immediately after collectiomn. Agar pour-plates
were made on each specimen in three dilutioms and incubated at 37 de-
grees centigrade for forty-eight hours. The organisms were counted in

order to determine the number of organisms in each specimen.



CHAPTER IV
ANALYSIS AND INTERPRETATION OF DATA

The purpose of this chapter is to show the analysis and inter-
psretation of the data obtained by taking two urine specimens from the
same woman. Twenty-six women were used for the study with an uncleansed
and cleamsed clean-voided urine specimen being taken from each subject.
With the assistance of a statistician the data was interpreted with the

use of the median test.

I. ANALYSIS AND INTERPRETATION OF THE DIFFERENCE IN
THE NUMBER OF ORCANISM3 IN TWO CLEAN-VOIDED SPECTMENS

Statistical Analysis and Interpretation of the Data
Table I shows the number of organisms found in the urine speci-

men of each subject in the uncleansed clean-voided specimen. The number
of organisms found in the cleansed clean-~voided specimens are found in
Table II. Both tables show the number of organisms in each dilutiom of
urine. In order to determine the number of organisms in the specimen,
an average count was determined from the three dilutions, except in the
cases where the organisms were too numerous to count (INC) on certain
plates. In the specimens where the organisms on one plate were felt to
be too numerous so that a correct count could not be made, an average
was made in the two remaining dilutions. However, there were two cases
among the uncleansed specimens where it was possible to count the or-
ganisms only in the 1:10,000 dilutions, making it necessary to accept
this count as the probable number of organisms found in each. In the
47



TABLE I

ORGANISMZ PER MILLILITER OF URINE TAREN FROM WOMEN
WHOSE GENITALIA HAD NOT BEEN CLEANSED

Dilution Dilution Dilution Total Average

Subjects of Dilutions

1:100 1:1,000 1:10,0600 to Nearest

One Hundred
1 ™G 17,000 ) 8,500
2 G 11,060 0 3,700
3 400 0 0 100
4 16,400 22,000 30,000 22,800
5 0 g 0 O
6 24,700 16,000 24,000 20,200
7 16,000 18,000 20,000 18,300
8 3,90C 8,000 40,000 17,300
9 200 G 0 100
10 TNC 16,000 40,000 28,000
11 1,900 1,000 0 1,000
12 400 2,000 3 800
13 ™Ne THC 450,000 450,000
14 15,700 17,000 10,000 14,200
15 43,500 23,000 30,000 32,200
15 43,100 52,000 83,000 57,400
17 THNC TNC 540,000 540,000
18 25,200 20,000 60,000 35,100
19 200 7,000 0 2,400
20 13,600 37,000 40,000 36,900
21 300 0 0 100
22 ™0 74,000 G0, 000 82,000
23 11,400 9,000 10,000 10,100
24 700 5,000 40,000 18,200
25 3,700 4,000 0 2,600
26 26,000 23,000 ¢ 16,300

B e e e e e e e e e e e

Total number of organisms 1,415,300

TNC -~ Too Numerous to Count
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TABLE IX

ORGANISMS PER MILLILITER OF URINE TAKEN FROM WOMEN
WHOSE GENITALIA HAD BEEN CLEANSED

Dilution Dilution Dilution Total Average

Sub jects of Dilutions

1:100 1:1,000 1:10,000 to Nearest

One Hundred
100 1,000 0 400
2 100 1,000 ] 400
J 0 5,000 o 1,700
% 3,400 2,000 10,000 5,100
5 200 0 o 100
G 20,700 20,000 20,000 20,200
7 57,700 55,000 40,000 50,900
8 200 1,000 0 400
9 ¢ 1,000 0 300
10 it 3,000 0 1,000
11 2,000 2,000 O 1,300
12 0 0 4] 0
13 15,700 7,000 10,000 10,900
14 0 1,000 0 300
15 1,400 0 20,000 7,100
16 400 0 0 100
17 INC 484,000 690,000 587,000
18 300 0 10,0600 3,400
19 4,200 2,000 0 2,100
20 6,800 1,000 0 2,600
21 0 0 0 0
22 7,400 7,000 20,000 11,500
23 7,200 11,000 10,000 9,400
24 INC 59,000 60,000 59,500
25 65,400 58,000 90,000 71,100
26 3,700 0 30,000 11,200

B e e e e e e A e b e e

Total number of organisms 858,000

THC « Too Numerous to Count
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uncleznsed clean-yoided specimens from the twenty~-six women, a mean of
54,438 organisms per milliliter of urine was found. From the twenty-
six samples of cleansed clean-voided specimens, a mean of 33,000 or~-
ganisms per milliliter of urine was found. The mean of the organisms
from both procedures were well below the 100,000 organisms per milli-
liter of urine designated by investigators as the point at which an in-
fection of the urinary tract may be suspected. Therefore, for the pur-
pose of being practical and for this study, the difference in the two
means of 21,438 orgamisms per milliliter of urine was considered negli-
gible. ﬁnwever, this difference in the two means was not considered as
evidence to substantiate a null hypothesis.

In order to show the significant difference im the uncleansed
and cleansed clean-voided specimens taken from twenty-six women, the
median test using the chi~square test of significance was done. This
method was used to test the data since a nom~parametric test was indi-
cated because the samples did not show a symmetrical curve as in a nor-
mal curve. The level used to denote significance was 3.841 at the .05
level. This level indicates that due to chance there is a 95 percent
probability that the results would show as great a difference if the
experiment was repeated. Therefore, the null hypothesis would be ac-
cepted concluding that there was no difference in the number of organ-
isms in the clean-voided urine speciueas collected by the two methods.
The results of the test were found to be 3.769. GSince the results were
only slightly below the .05 level which was the chosen level of signifi-
cance, it was decided with the assistance of a statistician that the

null hypothesis could be accepted on a 95 percent probability that by
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chance the vosults would show as great a diffevence i1f the emperiment
was repeated. At the same time, because the wesults were slightly
below the .05 level, they were not considered conclusive evidence to
support the hypothesis of this experiment.

Two subjects were found to have over 100,000 oxganisms per mil~
liliter of urine in their specimens which indicated a possible urinary
tract infection., One subject was found to have ovexr 500,000 organisma
per milliliter of urine in both the uncleansed and cleansed specimens.
After an examination by her physician, she was diagnosed and treated
for an infection of the urinary tract. The other subject was found to
have 450,000 organisms per milliliter of urine in the uncleansed urine
specimen but only had 10,900 organisme per milliliter of urine in the
cleansed urine specimen. It was felt that the cleansing of the geni-
talia would not have made that great a difference in the number of or«
ganisme in the two specimens if the first procedure had been done core
rectly. Thevefore, the number of organisms found in the uncleansed
specinen were contributed to either inexperience or a2 lack of under-
standing on the part of the subject in the collection procedure as the
uncleansed specimen was collected before the cleansed specimen. The
reasults of this subject's specimens substantiate the statement made by
Kass that before the presence of bacteriuria can be reliably eatab-
lished using voided specimens, the counts of two different voided
specimens should be taken from the same personl (preferably without

lgdward H. Kass, "Bacteriuria and the Diagnosis of Infections of
the Urinary Tract,” Archives of Internal Medicine, 100:711, 1957.
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0f the twentvy-six clean-voided specimens, there were seventeen
specimens in which the genmitslia had not been cleamnsed that had a higher
organism count per milliliter of urine than the specimen in which the
genitalia had been cleansed. However, there were eight specimens in
which the genitalia had been cleansed where the organism count per
milliliter of urine was greater. The organiem count of one subject was

the same in both specimens.

Possible Factors Influencing the Samples
It was felt that there were factors which may have altered the

outcome of the study., These factors were: (1) the samples were obe-
tained from a select group, (2) all uncleansed specimens were taken as
the first sample, (3) the cleansed specimen was taken after the sub-
ject had become acquainted with the clean-voided method of collecting
urine specimens the previous day by giving the uncleansed specimen,

and (4) each subject was allowed to perform the procedure in collecting

her own uripne specimen.
II. SIDARY

Data were obtained by taking an uncleansed and cleansed clean-
voided urine specimen from twenty-six women. In analyzing and inter-
preting the data, an average of the three dilutions was made on each
specimen and was accepted as the number of organisms in each specimen.
Dilutions in which the ovganisms were felt to be too numerocus to count
{TNC) were not included in the average. For the group of uncleansed
specimens, the mean was 54,438 organisms per milliliter of urine. In

the group of cleansed specimens, there was a mean of 33,000 organisms
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per milliliter of uzvine. Though the difference of 21,458 organisms par
rmilliliter of urine in the two means was felt to be pegligible for the
purpose of this study, this difference was not considered as evidence
to substantiate a null hypothesis. In ovder to show the significant
difference in the two methods of collecting urine specimens, the median
test using the chi-square test of significance was done. The level
used to denote significance was 3.841 at the .05 lewvel. The results of
the test were found to be 3.769. Since the vesults were only slightly
below the level of significance, the null hypothesis was accepted on a
95 percent probability that by chance the results would show as great a
difference if the experiment was repeated. However, since the results
were below the .05 level, they could not be considered as conclusive.

It was found that one subject had a count of over 500,000 or-
ganisms per milliliter of urine in both the uncleansed and cleansed
specimens and was later diagnosed and treated for an infection of the
urinary tract. A second subject had 450,000 organisms per milliliter
of urine in the uncleansed specimen but was found to have only 10,900
organisms per milliliter of urine in the cleansed urine specimen.

Of the twenty-six clean-voided specimens, there were seventeen
specimens in which the genitalia had not been cleansed that had a
higher organism count per miililiter of urine than the specimen in
which the genitalia had been cleansed. However, there were eight aspe-
cimens in which the genltalia had been cleansed where the organism
count per milliliter of urine was greater. The organism count of one
subject was the same in both specimens.

Factors which may have altered the outcome of the study were:
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(1) the samples were obtained from a select group, (2) all uncleansed
specimens were taken as the first sample, (3) the cleansed specimen was
taken after the subject had become acquainted with the cleansvoided
method of collecting urine specimens the previous day by giving the
uncleansed specimen, and (4) each subject was allowed to perform the

procedure in collecting her own urine specimens.



CBAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

I. SUMMARY

Catheterization, as a method of collecting urine specimens,
contributes to urinary tract infections. Therefore, the clean-voided
method has been considered a wore suitable means of collecting urine
specimens. The purpose of this study was to find out if there was a
need to cleanse the genitalia of women before collecting a clean-voided
urine specimen. It was believed that finding the difference between
the number of organisms in uncleansed and cleansed clean-voided urine
specimens would asaist in devising a simplified nursing procedure for
the collection of clean-voided urine specimens.

A review of literature revealed that urinary tract infections
occur in frequency second only to infections of the respiratory tract.
It is known that bacteria may enter the urinary tract by more than one
route. The organisms found most often in acute urinary tract infec~-

tions are Escherichia coli and Staphylococcus aureus. In the chromic

and complicated infections, staphylococeci, enterxococci, and wembers of

the gemera Proteus, Aerobacter, and Pseudomonas are found to be present
in increasing numbers. Most authors agreed that when more than 100,000
colonies of bacteria per milliliter of urinme was found in the urine

specimen, it was indicative of a urinary tract infection or true bacte-
riuria. Vhen more than 100,000 colonies of bacteria per milliliter of

urine was found in the urine specimen without overt signs or symptoms,
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the subject was said to have asymptomatic bacteriuria. The frequency
in the occurence of asymptomatic bacteriuria in the population at large
is great enough to be an important problem im public health and in pre-
ventive medicine. According to several authors, the clean-voided urine
specimen was revealed to be reliable in screening women for urinary
tract infections. At the same time, the clean-voided method was found
to have the advantage over catheterizations in that bacteria are not
introduced into the bladder. The quantitative bacterial count using
the agar pour-plate technic permits a reliable evaluation of the clini-
cal significance of the positive culture,

The experimental method was used to carry out the study. Twenty-
six female nursing students from a selected school of nursing were the
population. An uncleansed clean-voided urine specimen was taken from
each woman followed by a clean-voided urine specimen taken the follow~
ing day where the genitalia had been cleansed with a germicidal sub-
stance. Agar pour-plates were made on each gpecimen in three dilutions
and incubated at 37 degrees centigrade for forty-eight hours. In order
to determine the nusber of organisms in each dilution of urine, the or-
ganisns were counted with the use of the Quebec colony counter.

In the twenty-six uncleansed urine gpecimens, there was a mean
of 54,438 organisms per milliliter of urine. The twenty-six cleansed
urine specimens had a mean of 33,000 organisms per milliliter of urine.
The median test using the chi-square test of significance was done.

The level used to dencte significance was 3.841 at the .05 level. The
results of the test were found to be 3.769. Ewen though the results

were slightly below the level of significance, the null hypothesis was
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accepted on a 95 percent probability that by chance the results would
show as great a difference if the experiment was vepeated. However,
since the results were slightly below the .05 level, they could not be
considered as conclusive.

One subject was found to have a count of over 500,000 organisms
pay milliliter of urine in both urine specimens. She was later diag-
nosed and treated for an infection of the urinary tract. A second sub-
ject was found to have 450,000 organisms per milliliter of urine in the
unec leansed specimen but was found to have only 10,900 organisms per
milliliter of urine in the cleansed urine specimen.

Of the twenty-six clean-voided specimens, there were seventeen
specinens in which the genitalia had not been cleansed that had a higher
organism count per milliliter of urine than the apecimen in which the
genitalia had been cleansed, However, there were eight specimens in
which the genitalia had been cleansed where the organism count per mil-
liliter of urine was greater. The organism count of one subject was
the same in both specimens.

Factors which may have altered the outcome of the study were:
(1) the samples were obtained from a select group, (2) all uncleansed
specimens were taken as the first sample, (3) the cleansed specimen was
taken after the subject had become acquainted with the clean-voided
method of collecting urine specimens the previcus day be giving the
uncleansed specimen, and (4) each subject was allowed to perform the

procedure in collecting her own urine specimens.
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II. CONCLUSIONS

Within the limits of this study, the clean-voided urine speci-
men collected from a woman whose genitalia had not been cleansed can
be consideved as reliable as the urine specimen collected from the same
woman after the genitalia had been cleansed, It may also be concluded
that the instructions given by the researcher were adequate and that
the first ejection of urine was sufficient to wash away the majority of

organisms from avound the urethral meatus.
III. RECOMMENDATIONS

Recommendations based on the findings of this study were:

1. That a larger sample be used for a similar study.

2. That a similar study be dome using a crosgs-section of clinic
patients.

3. That a similar study be done with the cleansed specimen be-
ing collected first.

4. That a similar study be done with the researcher collecting
beth specimens by performing the procedure.

5. That a similar study be done using pictures to illustrate
the instructions in carrying out the procedure in place of verbal in-

structions by the researcher.
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ABSTRACT

The purpose of this study was to find out if there was a need
to cleanse the genitalia in women before obtaining a clean-voided urine
specimen.

The experimental method was chosen as the method of study. Two
clean-voided urine specimens were obtained from twenty-six nursing
students in a selected school of nursing. One clean~voided urine spe-
cimen was obtained from each subject where the genitalia had not been
cleansed and compared with a second clean~voided urine specimen obtained
the following day from the same subject where the genitalia had been
cleansed.

It was found that there was a mean of 54,438 organisms per mil-
liliter of urine for the group of samples where the subjects had not
cleansed the genitalia. From the group of samples where the subjects
had cleansed their genitalia, there was found to be a mean of 33,000
organisms per milliliter of urine. In order to show the significant
difference in the two groups of samples, the median test using the chi-
square test of significance was done. The results of the test were
found to be 3.76% which is slightly below 3.841, the .05 level which
was selected to denote significance. Since the results were only
slightly below the .05 level, it was decided that the null hypothesis
could be accepted on a 95 percent probability that by chance the re~
sults would show as great a difference if the experiment was repeated.
However, because the results were slightly below the .05 level, they

were not considered conclusive evidence to support the hypothesis of
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the experiment.

One subject was found to have a urinary tract infection having
a count of over 500,000 organisms per milliliter of urine in both sam~
ples. A second subject was found to have 450,000 organisms per milli-
liter of urine in the uncleansed clean-voided urine specimen but only
10,900 organisms per milliliter of urine in the clean~voided urine
specimen where the genitalis had been cleansed. Because the uncleansed
specimen was obtained first, the results from the second subject were
attributed to either inexperience or a lack of understanding on the
part of the subject as to the collection procedure.

0f the twenty-six clean-voided specimens, there were seventeen
specimens in which the genitalia had not been cleansed that had a higher
organism count per milliliter of urine than the specimen in which the
genitalia had been cleansed. However, there were eight specimens in
which the genitalia had been cleansed where the organism count per nils
liliter of urine was greater. The organism count of one subject was
the same in both especimens.

Within the limitations of this study, it was concluded that 2
clean-voided urine specimen taken from a woman where the genitalia had
not been cleansed can be considered as reliable as the clean~voided
urine specimen taken where the genitalia had been cleansed when such a
specimen ig secured under similar circumstances as those used in the

study.
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