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TREATHRENT OF ENURESIS NOUTURNA BY
CONDITIONING METHODS: A FIELD EXPERIMENT

CHAPTER I
INTRODUCTION

~ Enuresis nocturna has long been recognized as a
génigg, though all too frequent behavioral disorder of
childhood. According to Glicklich (1951) attempts to
treat enuresis dats as early as 1550 B,C., Today a numbsr
of therapeutic procedurss are availsble in ths trsztment
of bedwetting. These are: sugqestieﬁ; medication primarily
by strorg stimulants; exercises designed to enlarge bladder
volumes psychotherapy; and conditioning of an avoidance
response, As shall be seen in the fellowing review, the
success rate and clasims ﬁor each of these methods are sub-

jecet to many contaminating varizbles and conflicting
reports which only corroborate the imprsssion that enuresis
remains 2 very persistent problem.

Neocturnal enuresis is operatiocnally defined by
Lovibond {:264) as bedwetiing after chronologicai age of
thzse yazré, with a fraguency of wetiing of at least thrze
timsz per week., At three years of age, approximately 20 per

cent of ail child:én zrz etill wetting the bed., By age ten
1



years, the incidsnce of enuresis has decressed to spproxi-
mately § per cent. Enuresis ocecurs moze frequantly in
males than femsles (Loviband, 1964). o
According to Lovibond (1964), Mowrer (1938), and
Crosby (iQSD) the conditicning~meégod is the treatmsnt of
- choice in ths mz jority of enuretic children., MNMourer and
Mowrer (1938) zre credited by Lovibond for the develepment
of tha first'practical conditioning device. Conditioning
is schieved in the follcwing maznner: When the patient
wets, the urine shorts an glectric current whichzactivates
a relay causing a very loud bell to ring, The bell serves
as an aversive stimulus which, besides being very unpleasant,
interrupts siecsp. To avoid the bell thz patient gradually
learns to inhibit wettirg or tc a2rouse ir time to go to the
bathrsom to void. 'Tﬁé;é is dissgresment asé to mhich con-
ditiiening paradigm most closely fits the'conditianing'
treztment procedure daveloﬁsd by Mowrer and Mowrer (1938).”
The treatment procedure appsars to have ﬁast of the charac-
teristics of Konorekits Type 11 Variety.lv cenditionsd
reflax {Konorski, 1948). An example of this form of reflex
training may be sesn in the cenditioning of a dogfs foreleg.
In the initiz]l stage of conditioning, passive flexion 9?
the dog's foreleq is followed by s1ectric shock {undone
ditioned stimulus) to the limb, After seversl trials the
dog strongliy resists furthsr attempts to £lex the leg. In
the final stage of training thes dog not only resists but

produces an antagonistic response of leg extsnsion. The



conditionsd stimulus in this paradigm is providsd by the
kinesthetic stimuli at the momsnt of passive flexion and.
extansion is ths conditioned reflex to be learned which
avoids the unconditioned stimulis. Lovibond (1964) and
fowres (1933) agres that the loud bell serves as the
unconditionsd stimulus, Ths diséended'and contracting
biadder is viewad zs thz conditicned stimulus and the N
response teo b2 acquirsd is awakening and sphincter con-

tractison,

Review of Litersture

In 1938 Mowrer and Mpwprer first reported the
successfullitreatment of enuresis by a conditioning methed.
However, the perflexing issue surrounding the findings of
fiowrex and Mowrer is that more than thiziy-three ysars
later the tresatment of snuretics is still subject to
controversy and caonditicning precedures have received “
limited refinement. Recent research with direct condi-
ticning metheds report success rates ranging from 65 per
cent to 100 per cent (Mowrer, 19363 Dzvidson and Douglass,
1950 Sieger, 1952; Geppart, 1953; Baller and Schalock,
1955; Behrile gﬁ,gi., i9S6; Wickss, 1938; Eillison and
Skinner, 1958; and Freywan, 1958). Ail thess irivestigators
indicste that after arrest of symptoms thers was a high
relapsa rate verying from 13 per cent to 48 per'csnt,_

The dapendent variables most often empldyad to

measurs acguisition of the conditionad response wsres
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(1) the size of tha wst spot, f.e, the diameter of the:mat
spot msasured in inches; (Z) the number of trials (nights)
to extinction; (3) ths nusber of times tﬁe g,wats the bed
during the evsning sleep pericd, The diameter of the wet
spot was reportse¢ to have noticeably decrsased with atﬁain-
ment of scquiaition, and thz latency time bscame greater
with the devsicpment of the conditioned response (tovibdnd,
1964). Additionzlly, the Ss began to wet the bed less
frequantly in & one ﬁight sleep pavicd as well as over the
entire time the Ss were in treatmsnt,

The high relapsza rate may be intergretad as a
resylt of the schedule of reinforcements employed for
conditioning enurstic Ss. A& study by Hulse (1962) iilu-
minstes some of the factors pertirent to ths remission
of symptoms during the extinction perded of learned cendi-
tioned bshavior. Hulse trazinsd rats te run a2 runway, and .
he reinforced cne group 46 per cent of the learning trials,
and gave anothar group reinforssmsnt 100 per cent during_’
the trsining trizls., He feound that the continuously rein-
forced group ran and learnsd faster than the partially cf
intermittently reinforced group. However,; during extince
tion {omission ef rainfozcament for lgarned bsheviar) the
partially reinforced group maintained ths lesrned behavior
for many more trials than the continuously rsinfcrced,graup.
Ancther study by Humphreys (1%39) revezisd that random
reinforcement of conditicned syelid raactions showed higher

resistence to extinction of the zcquired rezponse thanm did



reinforcement on every trial. The Humphreys or intermittent
reinforcement effect (IRE) has bsen shown to have application
in many @ifferant areas of learning. ]

Lovibong (1964) reports that Notterman, Schoenfeld
and Bersh (1952) successfully demonsiratsd the IRE with
classical conditicning of heart rate; other invsstigators
have been Grant, Hake and Hornseth (1951).qn human verbal
learnings Jenkins, ficFann and Clayton (1950) on instrumental
pecking in pigeons; Jenkins and Rigby (1950} on bar pressing
by rats; and Jones {1953) con escape lsarning by rats.

Cne hypothesis c?fered in support of the IRE is:
the greater the rztio or interval of unreinforced responses
occurring in the scquisiticn schsdule, the more slowly
extinction procsesds, Ths reason given is that ﬁiscriminaiion
between acquisition and extinction is more difficult For the
partizally reinforced greup, thesrefore, the mors trizls for
the extinction criteria to be achieved. D*Amato and
Gumenick (1963) state that acguisition of lsarned bshavior
is attained with the least number of irials when reinforce=
ment is continuous and sxtinction (absence of reinforcement)
of learnad beghavior is maét rapid undsr these conditions.
However,; whan lezrnsd bshavier is ecquired through inter-
mittent reinforcemant the extimetion pericd is of a much
longer duration,

In accord with IRE findings, research with enuretic

Ss has boen attampisd (Lovibond, 1854) although ths results



did not show similar success as achieved in other areas of
learning, Some of the factors cconsidered as possible
contaminants in conditioning envretics are: the high
srousal threshold enuretic Ss have duting deep sleep; the
chronslorical age of the Ss; and primarily the methodology
of intermittant reinforcement'zs used by investigators.,
Enuresis nocturnz is very often catsgorized as
one of the slsep discrders élobg with somnambuylism and
nightmares. Although snuredis is not always accompanied
by cther sleep discrders, Finley (1971) has shown thst
there is a significant number of enoestic Ss that do show
an unusually high arousal threshold while in cdeep sleep,
Tha resulte cf Finley's study with enuretics and non-
envretics show not only a significant difference bestwesn
srrcusal threshold, but z2lsc betwsen chronologicel age,
The Ss were divided into three age groups (five years old,
ten years old, and fiftesn years old). The enuretics were
significantly more difficult to arouse than ths non-
enuretics (p<X 0.01). Additionally, the study revealed
that chronological a2gn is a2 related factor with depth of
sleep at ths moment of enuresis, Finley found that as egs
increases, the depth of slesp in whiﬁh enuresis occurs
becomes progressively lighter, Therefore, many studies
which have not demonstraied succsss with alarm arousing
stimuli in conditioning snuretics can possibly be sccounted
for by the results of Finlsy's vecearch. That is;'bscausé

of the enuretic®s high arousal threshold, a loud bell is



nesded to ensurc waking bimy Moreover, 28 proposad by
Finley, a bright light being turned on following ths snurstic
episode may further hzlp in arousing the enurstic,

However, ths primary factoer relevant to the
relapse rate when attempis were made to utilize inter-
mittent reinforcement is the schedulz of reinforcement,
Lovibend and other -investigators have long been awars of
the extinction phenomena comparing continuocus with inter=-
mittent reinforcement. The methocd employed in the past
to establish an IRE was- by random selection, turning the
equipment off on specific nights. ‘Tﬁs problem resulting
Ffem that procedure wazs that enuretics may urinate as many
as five times s night during sleep (Finley, 1971). There-
fore the effect of prior reinfocrcemsnt might be extinguished

in ocn2 evening of sleep,

Statement of Problem znd Purpose

Althcugh cenditioning is oftan viswed as the most
efficacious msans of trezting enurssis, successful treatmsnt
often is followed by relapsa. Accerdine to Lavibond (1964)
relapse rates range as high as 50 per cent, It is probasble
that such treatment failures ocecur for a number of reasons,
Foremost zre the conditioning parameters per cse. A relapse
may be viewed in learning theory terms as extincion of the
acquired response., According to learning theory end research
reviewed in this study, intermit{ent reinforcement as

compzred to cantinuous reinforcement should result in a



lower rate of extinction of the acquirsd réSponse (Hulse,
1962).

Finiey‘s study (1971) illustrates the importance
of zmploying an alarm bell capable of arocusing the enuretic
Ss. Moreover, his findings indicate why ii is necessary to
'choase Ss within a specified age range, as well as squip-
ment which can bz operated on an intermittent schedules of
reinforcement during sleep without beins turnred off.

The mzjor purpose of the investigation was to
detaﬁmine if intermittsnt reinforcement resulted in a lower
relzpse rate than when continucus reinforcement was used,
1t was anticipatsd that the study would have practicel
implications in the tresatment of bedustting. The implications
are: 2 grsater success in the treatment of enuretics,
decrease in the r2laepse rate, and strictsr control of the

trestment process,

Statement of the Hypotheses

1. Intermittent versus continuous reinforcement:

.(a) Sub jects continuously reinforced will
attain criterion for acquisition in
siorificantly fewer trizls than sub jscis
-in the intermittent group.

(b) Subjects continuously reinforced will
extinguish the acquired behavior signifi-
cantly mors often than the intermittent

group.



(¢) - Subjects continucusly and intermittently
reinforced will attain criterion in signi-

ficantly fewer £rials than zero reinforce-

ment group.

As number of nights of treatment increases the
latency from time in bed to the enuretic
episcde should increase,

As numbey of nights of treatment increases

the diamster of the wet spot should decrease.



CHAPTER 11

FETHDD

Subiscts

Thirty malz Ss between the agas of six to sight
years ssrved in the study. The Ss werc selected from
acplicatiors raceived at the Children's fledical Center in
response tos a letier published in the Tulsa Public Schools
requesting snuretic 3s as voiuntsers in a2 treatment
rossarch project. (See Appandix E.) Subjects who met
the following criteria =mere selected for participation:
{1) thay were students in the Tulsa Public Schoscl System
and achieving at grads level; (2) they resided in 2 singls-
family dwelling and slept alone in a bedroom separate from
thzir parerts; (3) they met the operationzl dafinition of
badmetter (enuresis three or more timse 2 week); a2nd

(4) they were essentizl enuretics (since birth),

The désign included three akpsrimantal grsoupss
(1) continuous (100 par cent) reinforcement; (2) intermittent
(70 per eent) reinforcement; and (3) control (0 per cent), no
reinforcement. The denendent varisbles were: (1) the number

10
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of trials {wettings) to reach acquisition; (2) the number
of wet nights to reach acquisition; (3) the size of the wet
épct;‘(4) latency from bedtime -to onset of first enuretic
episode; (5) proportion of §§ réaching acquisitions and
(6) the number of Ss showing extinction of scquisition in

sach oroup.

Task and Apparatus

- The Ss task was simply to go to sleep in their
own bed, slseping on the bed ustting pad. However, the
parent of each S had 2 more involved task toc perform.
Instructions to the parents are presented in Appandix A.

The apparatus consisted of: an alarm bell (Alarm
Device Manufaciuring Company ficdel RC 10-113) which has 2
measured decibel (gb) level of 105 db &t nins fest on &
ecale (ref: 0.0002 dynss/cmz).measured by a Bruel and Kjaer
prscision lsvel meter Type 22035 a rubber pad 3 mm thick
and 50 cm long by 57 cm wide. On the surfacez of the pad,
embeddsd in General Electric Silicon Seal rubber, was
stainlecss steel wire mesh in 5mm wide strips. Each strip
was separatsd by Smm. The strips were srranged to provids
g erid which could be shorted togethsr by moisture on the
pad, The basic treatment instrument ogerates in a2 mannsr
similar to cententional ffowrsr conditioning treatmsnt
davices. This consiste of 2 pad which, when watted with
the elsctrolytic urine, closes a circuit (6 volts d.c.)

ceusing a loud (105 db) bsll to ring, accompznied by e



12

bright (Generzl Electric 75 matt) light over the S's bed.
The schematic for the Programmed Enuresis Treatment (PET)
deﬁice is shown in Appendix B. Also attached to the PET
is a small bell (Edwards Dixie Bell-numbsr 720)’which,is
instelled in the paranis' bedroom (decibe;_lavel_equivalegt
to 78 db at three fest on A scale (re??_B.GDBZ dynes/cr?),
Estimated room noise is approximataly;do db on A scale,
Bther apparatus included a home cleck; and scoring shest
(ssa Appendix €) on which the parent recorded the time and
size of the wst spot. 1In &dditiocn, the PET had a2 counter
which counted how many wettings occurrsd within z night.
Tﬁe PET could count up to twelve wettings psr night. The
counting mechanism of the PLT allowsd thz exparimsnter to
check for accurasy of ths parent®s nighily reports of

frequency of wsttings per night.

Procsdure

Ths §§ were acssigned by random sslection from a
table of random numbers to thz thres experimantal oroups
with ten Ss in sach group., Schsdulss of reirforcemsnt for
ths intermittent rsinforcemsnt {IR) grecup are shown in
Appendix D, HNote thet all Ss in the IR group received |
continucus reinforcement fer the first ssven trizls and
then 70 psr csnt reinforcement in blocks of ten by random
sglection. fhs schadule of rsinforcement for tha IR group
complied with optimei learning theory principles for

attainment of acgquisition (Lovibond, 1964),
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Subsequent to thas placement of the squipmant in the
home, each parent received instructions for aperating the
equipmant, None of the paranté were told prior to or during
the experiment to what group their child was assigned.

The opsrational criterion for acquisition was seven
consscutive dry nights, During the extinction phase, the S
continued to slsep on the pad so as to meximize learning
cdnditions. Ths tfeatmsnt device differs from conventional
devices in that any ratio of nonreinforced trialg (wettings)
ma§ be pregrammzd into the treatment instrument.¥* Upen
wstting in 2 nonreinforced trigl, a twenty minute timer is
activated which, at the end of twenty minutes, activates
the 78 db bell in the parent's reonm,

It was possible thaﬁ samz of the §§ would rever
reach zcquisition; therefcors, six weeks had basen set as
the maximum term of treaiment during the acquisition phase,
Sub jects who had attainsd acquisition were followed for a
period of three months from time of acgquisition to determine
if thgy experienced a relapss, If a S had not relzapsed
dbring the thres month periocd, the S was operationally
definad as cured,

The expsriment wzs psrformed at the home of the

S and thsrefore can be clsssified as a “field expsriment.®

*Patent psnding
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Data Analysis

The dependent varizhles measured were: (1) the
acquisition parameters: (2) the number of nights treated
analyzed by a single factor independent sample Analysis of
Variance (ANOVA); (b) ths number of wet nights per wsek
analyzed by a two-way Analysis of Variance (Groups X weeks);
(c) the number of wettings per week (anzlyzed on an indi~
vidual bacsis by Peérson L corralation and then a transfor=-
hation of the correiations Zo Fisher .z scores, followed
by & zero Ru t test for each trsatment group; then a single
factor indepzndent eample ANOVAR of the Fisher z scores;
and a two-way ANOVA {Sroups X Weeks)):; (d) the number of
trialis wet until terminztion of trestmsnt anzlyzed by a
single facicr indspsndent saépls ANOVA; and the number of
reinforced trials (CR group versus IR group) anaiyzed by
a t test for independent samples; (e) the lataency in
minutes from time in bed to the onset of ths first wetting
per night, and the size of ths wet spot msasured in inchss,
both analyzed by & Pearscn : correlaticn anc than a trans-
formeticn of the cerrelations o Fisher 2z scores, followsd
by a zerc flu t test for esach treatwent group, then a singie
factor indepsndent sample ANOVA of the Fisher X scores.
Nemzman Kauls rmultiple comparison tests wore computed on
thbsa varizblss which wers found to bs significant after
the single factor indepsndent sample ANOVA was calculated.
(2) Ths success and relapse rates for the IR group uwsre

anzlyzed by a binomial test with ths expectsd value deter-
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mined by taking the results of ths CR.groub and comparing

them with the results of the IR group.



CHAPTER TII
RESULTS

The following data will be analyzed @n this section:
(1) Rcquisition parameters: {(a) the nusber of nights treated,
the number of wet nights per weak, and the number of wettings
per week; (b) the number of trials (usttings)} until termina-
tion of treatment; (c) the latency in .minutes to the onset
of the first wetting per night and the size cf the wet spot
measured in inches. (2) The success rate for the con¥inuous: :
and intermittent reinforcement grouss. (3) The relapse'rate
over a three month follow-up period for the Ss who achievsd

acquisition,

Acaquisition Parametsrs

The mean number of wettings (trials) per wesk
during the six week acquisition phase are shown in
Figure 1 fer the threg ¢reatment groups. The results
were analyzed by a tws way ANOVA with repeated measure
on one factor (weeks).l There was a significant
difference among the treatment groups in regard to the

1Ths ANOVA; as all the othsr statistical analyses,
was computsd on an Olivetti Computer Programmer 101.

15



17
mean number of wettings as indicated in Table 1. Additionally,
TABLE 1

SUMMARY OF ANALYSIS OF VARIANCE FOR NUMBER OF
WETTINGS PcR WEEK FOR THE THREE TREATHMENT GROUPS

Source df. S, F . B

Betwesn sub jcets _ _ o o
A (Groups) 2 489,68 }8.84 - .01

A(n -1} 27 25,99

Within subjects ' . ] .
8 (UlzekS) 5 101.92 16.39 001
AB 10 34,62 5.56 .01
A (n - 1)(B - 1) 135 6.2} :

¥He®e was a significant decrease in the overall number of
wattings across the six wesks of treatment as shown by a

conservative test.2 The treatment Eroups by Week inter-

action was found to be statistically significant as shown
by the F test (conservative test).

Figure 1 shows that the continuous and intermittent
-ieinforcement croups experienced z reduction in the mean
nurber of wettings across the six week peritd, The
number of wettings per week across the six weeks mas
calculated for sach treetmsnt group by a3 tredd analysis
procsdure., A paarson'gbcosfficient was datermined for each
S with the correlation then transformed to a Fisher g_score;

ZDegrees of fresdom adjusted acesrding to Green-~

house and Geisssr (1959) to control for possible sbsence
of homogeneity of covariance found in repeated measure esnalydas,
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Fioure 1. Mean numbsr of wettings per week for each group.
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The Fisher 2z scores wers then analyzed b9 a zero Mu .t test
for each treatment group. The mean corrélation of wettings
per week across the six weeks was -0.72 (t = 13.71, df = 9,
-] 0;005) and -0.79 ( t = 13.ﬁ9, gf = 9, ot 0.00S) for
continuous and intermittent treatment grouﬁs respectively,
The control treatment group correlation for the six weeks
was equal to -0.05 (t = =0.18, df = 9, N.S.). These results
.may..be loterpretsed- as: indicating that the continuous and
intermittent treatment conditions exhibit a signifiicant
learning curve, while the control condition showed no improve-
ment, The Fisher z scores were submitted to a single factor
indépendent sample ANOVA for the treatment groups in order
to establish if the trend for the three groups differed sig-
nificantly from one another. The F ratio for Groups was
found ‘to'be: statistic=lly significant as indicated in Table

2. A Newman Keuls multiple comparison test showed that

TABLE 2
SUMMARY OF ANALYSIS OF VARIANCE OF
FISHER Z SCORES FOR NUMBER OF WETTINGS PER WEEK

Source - dF.7l 2 mS F ﬁi

A (Groups) ., 2 3.11 12.53 0.01

A (ne 1) | 27 0.25

continuous and intermittent treatment groups did not dif- .

fer significantly in acquisition curves although both
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treatment groups were significantly different from the
control condition (p «0.01 for the compariseons).

' The mean number of wet nights psr week are shown
in Figure 2, The results mere analyzed by altmo way ANOVA
with repeated measures on ane factor (weeks).‘ There was
a significant difference among the three groups with regard

to the mean numbsr of weil nights as shown in Table 3,

TABLE 3

SUMMARY OF ANALYSIS OF VARIANCE FOR NUMBER OF WET NIGHTS
PER WEEK FOR THE THREE TREATHMENT GROUPS

- Sourcs - er S F P

Betwean Sub jects S T |
A (Groups) 2 272.50 34,13 01

& (n = 1) 27 7.58

Within Sub jecis o o f
B (Gooks) 5 48,81  30.66 .01
RB .36 11,11 6.97 .05
A (n - 1)(B - 1)135 1.59 |

Analysis of ths main effect for weeks ihdiCated thet the
number of wat nights significantly decreassd across the six
week period.

Statistical sigrificance wmes also attained for the
treatment Groups by Week interacticn, agsin using the
congervative F tsst procedurs, Figure 2 shows the decreass
of wst nights per week acress the six weeks for both the

continuous and intermittent groups, while tha non-reinforced
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Figure 2. Mean number of wst nights per week for each group.
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control croup persisted across the six weeks with a high
lsvel of wet nights, A corielation_of"met nights per ueek
was calculatsd for each s and a Pearson r coefficient
obtainsd and then transformed to Fisher 2z scores, The
Fisher 2z scores wesre then submitted to a zero Fu g test

for the three groups which revedled significant trends
across tha six weeks for the continuous and intermittent
oroups with mean correlation of -0,77 (g = -13.68,

df = 9, p=,0005) and -0.81 (t = -8,89, df » 9, p< .0005)
respegtiysly; The control group mean correlaticn was -0.24
(i = -0,96, dgf = 9, N.S.). Tha Fisher z scores were sub-
mitted to a single factor independent sample ANOVA for the

three treatment groups and statistical significance was

obtsined as shown in Tabla 4, Thsse resvlts indicete that

TABLE 4

SUMMARY OF ANALYSIS GF VARIANCE OF FISHER z SCORES FOR .
NUMBER OF WET NIGHTS PER WEEK FOR THE THREE TREATHMENT GROUPS

Source - df 7 . F p
A (Groups) | 2 2.34 8,09 .01
A {(n -~ 1) 27 0.29

the trends aCrosgltha three groups differ significantly
from one ancthsr; A Newman Keuls multiple comparison test
_showsd that the trends for both the continusus and inter-

mittent groups differ significantly frem the control group
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(p << .01 Fo2 Both comparisons), but were not significant
from each other in terms of the acquisiticn learning
curve. ‘

The number of nights t;eated for the three treat-
ment eroups is shown in Figure 3, The data was analyzed
by a single factor independent sample ANCYA to establish”
whether the trends for the tfaatment groups were signifi-
cantly different from ons anothar., The ANOVA revealed

statistical significance 2= indicated in Table 5 across

| TABLE 5
SUMMARY OF ANALYSIS OF VARIAKCE FOR NUMBER OF NIGHTS TREATED

Sourcs. .. gt ;S . F . B
A (Groupe) 2 1055,03 15,27 .01
A (n - 1) 27 69.07

tha thres treatment groups. The results were then submitted
to a Newman Keuls multiple comparison test. Ths Newmman Keuls
test indicated significant differsnce between tha inter-
mittent and continuous groups p << .05, between the inter-
mittent and control groups p <.0l, for the acquisiticn
learning curve.

The number of trials wet until acéuisition of
trestment {six weeks) is shown in Figure 4, The data was

submitied to a single facticr indepzndent sample ANOVA to
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determine if the trends for the tbree tssestment groups
were statistically significant from each other, Statistical
significance was shown by ths ANDVA across the groups as

indicated in Table 6. The data was then examined by a

TABLE 6

SURMARY OF ANALYSIS OF UARIANCE FOR NUMBER OF
WET TRIALS UNTIL ACQUISITION OR SIX WEEKS

Scurce df ms F R
A (Groups) 2 2314,43 13.67 .01
A (n - 1) . 27 169,23

Newman Keuls mﬁitiple comparisdn test, The Nsuman Kéuls
tast showed a significant differsnce for the comparison of
the control groups with both the intarmitteﬁt and continuous
groups p << .01, although the intermittent and continuocus
groups do not differ significantly,

) The numbsr of alarm bells (195 decibels) for both
the CR and IR groups was submitted tec & t test for the
independent samples, The results revealad nc significant
differesnce between the two groups (& = 1.09, df = 18, N.S.).
Thess results are shown in Figure 4, in which ths dash line
on the IR histogram indicatss the actual numbsr of alarm

bzlls (UCS) since the IR group received reinforcement on

70 per cent of the trials.
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_The latency in minutes to the first wetting per
night was submitted on an,iﬁdividual basis to a Psarson 1
cocsfficient correlation procedure with the correlations
then transfeormed to a Fishsr z score. The Fisher z scores
were then anzlvzed by a zero Mu t test for each of the
three treatment groups. The mesan correlation of latancy-
to ths onecet of the first enuretic episode per night was
-0.48 (t = -1,51, éﬁ = 8, N.S.) and -0.03 (t = -0.49,
df = 9,_N;S.) for the CR and NR groups respectively.
However, the IR group showsd a signi?icant learning curve
of iatency to the first wetting per night with az correla-
ticn of 0,18 (t = 1.88, gf = 9, p<0.05).

. The Fisher g scores wezre .then submitted to a
single factor indepsndent sa#ple ANGVA tc determine if the
lesrning curves were significantly different for the three
treatment groups. The ANDVA did not reveal statistical

gsignificance as shown in Table 7.

TABLE 7

SUMMARY COF ANALYSIS OF VARIANCE OF FISHER Z SCORES FOR LATENCY
IN MINUTES = TO ONSET OF FIRST ENURETIC EPISCDE PER NIGHT

Source daf mS F P
A (Groups) 2 . 1,17 3.04 NS

A(n -1) ‘ 27 0.38

The size of the wet spot measured in inches was
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correlated with number of trials by'a Pearson pr correlation
and then transfiormed to Fisher g scores, The”;isher z
scores were then submitted to & zero Mu t test for investi-
gation of the learning curvs tréna analysis for each treat-
ment group; The mean correlation for Size of wet gpot

with number of trials was -0.32 (f = -2.81, gf = 9,

p << 0.025) and 0.13 (% = 2.13, ¢f = 9, p <0.05) for the

IR and MR groups respectively., The mean cpfrglation for
the CR group was not significant, 0.34 (t = 1.1}, gﬁ =9,
Ngs;). These results may be interpreted as indicating a
size decrease in ths size pf the wet spot, thus indicating
a significant acquisition curve for the IR group. A signi-
ficant incresse in size of wet spot with number of trials
was feund for Ihe NR group. A rnon~significant trsnd for the
CR group occurred, The Fisher z scores were thsn anzlyzed
6y a single factor indpendent sample ANDVA to establish
whether the learning curves.differed significantly from
eech other. The ANDVA revealed no statistical significance

as shown in Tsble 8, A& repeated measurss t test was

TASLE 8

SUMMERY CF ANALYSIS OF VARIAKRCE FOR SIZE OF
WET SPOT WITH NUMBER OF TRIALS

Scurce df ms F p

A (Sroups) : 2 1.22 3.09 NS
A (a - 1) 27 0.39
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performed on size of the wst spot for the IR group only,
éompariné'siée cf_thé wet: spot for reinforced and non- -
reinforced trials., The results showed a'significaﬁt
difference (t = 3.12, df = 9), p«= 0.01) with the mean
size of the wet spot fcf reinforced trials equal to

7.26 inches and for non-reinforced iriels equal to

13,05 inches.

Success Rate

The CR group had nine out of ten §§ achieve
criterion of dryness (seven consecutive nights dry) before
the forty-second night of éreatmant.(six weeks). Eight
of the ten Ss in the IR group achieved criterion, while
none of ths ten Ss in the MR group attained acquieition
within the six week psriod, A Binomial test analysis
showed the success rates for the continuous (90 per cent)
and inte:mittent (80 per cent) groups did not differ with_
statistical significance (p <<0.19).

- Relapse Rate

An examination o? relapss incidence showed four
of the nine Ss who had achieved criterien in ths ;R group
had relapsed to the opsrationzl definition of bed-wetting
(three cr mors nights.per week) during the three month
follow-up period. Of the eight Ss in the IR group only
cne relapsed within the three month fellow-up period.. A

binomial test analysis showed the relapse rates for the
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two groups differed significantly (p-< 0.05).



CHAPTER IV
DISCUSSION

The following will be discussad in this chapters
(1) acquisition parameters, and attainment &f criteria;

(2) success rate; and (3) relapse rates,

Acguisition Parameters and Atteinment of Criteria

The results clearly show the effectiveness of
conditioning treatment for enuresis nocturna. OF ths
twenty Ss in both the €R and IR groups combined, sesventeen
Ss achieved‘critarion, while neone of ths Ss in the MR
group attained criterion. Thz mean numbsr of wstiings
during treatment decreased significantly across the six
week period for both the CR and IR groups, with no signi-
ficznt reduction of wettinags having occurred for the AR
group, A distincticn must be made for the number of
wettings during treztment and number of nights wst., The
maximum number of nights wet during any one cf the six
weesks of treatment would be seven; howsver, the maximum
number of wettings per week wzs undetsrmined and possibly
greater than seven wettings per week, since a S ctould

-have multiple wettings per night. Lovibond (1964)

31
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reported ths multiple wstting factor and described the
problem it pressnted when a scheduls of'ihtermittent
reinforcemedt was applied in treatment (possible extinc-
tion of acquired response in a singles night Ey nultiple
wettings). This study confirms Finley'!s (1971) finding
that Ss do have mores than cne wetting in a single night.
Both in his study ard in the rscent investigation, the
maximom number of wettings was five per night. The use

of intermittent reinforcement was not in this case detri-
mantal to conditioning procedures because rather than
removing or turning off the conditioning apparatus for a
particular night to effect partial reinforcement, as did
Lovibord (1964), the PET was programmed to dsliver inter-
mittent reinforcement at any randomly choser westting {trial),
The results for wstting per night and number of nights

wet revealed not only the efficacy of conditioning treat-
ment, but additicnally the viability of intermittent
reinforcement in the treatment of enuresis neccturna.
Subjects in the CR and IR groups differed significantly in
acquisition of criterion from the NR group. However, both
groups c¢id differ significantly from the NR group in the
acquisition of criterion. The number of nights treated
revealed that the CR and IR groups differed significantly
from the NR group as well as from each other, Thsse results
would appear to support the hypothesis that the CR group

would attain acquisition sooner than the IR groups however,
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when the CR and IR groups were compared as to actual number
of trials (with or without reinforcement) no significant -
diéferences were found, Therefore, it has been demon-
strated that continuosus and intermittent reiﬁforcement

do not differ significantly es to capability of effecting
"acquisition in terms of trials,

The results for the dependent variable, latency
in minutes te the onset of thes first enuretic episode per
night, revealed no significant learning trend for either
the CR or:NR groups. The latency variable was expected
to show an increase in tim#. to the onset of enuresis with
an increase in number of trials during trecatment., Subjects
recsiving reinforcement were expected to learn to avoid
the zversive stimulus cceoursing on reinforced trials and
thereby increzsse the lztency in minutes to onset of the
first snurstic episode, eventually sxtending the latency-
through the entire evening sleep period to morning., Al-
though the CR oroup did not demonstrate a significant
increase in latency, the IR group did, agzin suggesting
the advantage of intermittent reinfocement. Another
depandent varizable of considerabie importancg according to
Lovibond (1964) was the size of the wet spot measured in
inches and correlated with number of trials., The antici-
pated result for the wet spot variable was that the size
of the wet spot would decrease with an increase in number

of trials, thus reflecting a2 significant learning trend.
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The size of the wet spot is an indicator of the S's response
to treatment (Lovibond, 1964)., One possible‘rationale for
decrease in wet spot with trials is that inhibition of the
sphincter muscle (parasympathetic innervation) is acquired
by (sympathstic) arousal to the UCS (antagonistic reséonses).
Therefore, in order to avoid the UCS and maintain sleep

the S learns to inhibit the sphincter muscles upon stimuy- -
lation of the distending bladder (CS), hence aveiding

the UCS and as a result reducing the size of the wet spot
until dfy. The IR group did show a significant decrease

in the size of ths wet spot, over trials; however, the

CR group showed no significant learning trend and the

NR group actually became significantly worse, with

the size of the wet spot increasing acress. trials.

When the IR group was examined as to sizs of wet spoct

for reinforced and non~reinforced trials, a significant
difference was found. On nonoreinférced trials the

size of wat spot was much greater than when reinforce-

ment occurred, thereby demonstrating ths gF?ectiveness

of the UCS as an arcusal stimulus and its ability to

effect conditioning to bladder tension and sphincter
inhibition. These findings may be interprsted as indi-
cating that attainment cf acquisition for the three
treatment croups does differ significantly. The AR

group respondad to treatment as expected; howevaf,

the Cﬁigrqup did not. The IR group showed a 1learning
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‘trend which-the CR group did not deﬁonstréte. A
possible reason for the gbsence of a learning trend in
the €R groué may be that, rather than a gradual develop-
ment of acquisition as shown for the ER group, the CR
group acquired the learnsed response in a sudden all-or-

none fashion.

Surcess Rate

The acquisition pzrameters revealad how the
treatment groups aporoached c#iterion, whasresas the success
rate only considered whether or not a § attained acquisi-
tion, Nins of tenlgs in the CR group were treated
succesefully; i.e., achisved acquisition, while eight of
ten 3s in the IR group sttained criterion within the six
weeke of treatment., However, analysis of these resuits
did nof reveal statistical significance for the success

rate variable between the CR znd IR groups.

Reliapse Rate

The Ss who attzined acquisition wsre followed
for . three months post treztment to determine if they
had experienced a relapse. Relapse, viewed in learning
theory tsrms as extinttion of the acquired responsé, was
- operationally dsfined as bedwetting three or mors nights
per wsek, The results showsd that foup of the nine Ss
in the CR group had relapsed, while only one of the eight

Ss in the IR group had resumed wetting. The results wsre
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f&und to be significant and in support of the major hypo-
thesis, that intermittent réin?orcement would‘yield a
lower relapse rate than would continuous reinforcement.

The results for relapss rate in.the IR group may be inter-
preted as confirmation of the resistance to extinction
found by use of intermittent rein?orcement‘mhiﬁh Hulse (1962),
Humphreys (1939), D'Amato and Gumenick (1560), and

Lovibond (1964) pufported as essential to the extinction
phenomena related to conditioning therapy. When a $
attained acquisition the PET was remﬁved from his-home;
however, to retzin a minimum amount of external stimuli
similar to treatmant, all Ss continued to sleep on the
bedwetting pad for the thres month follow~up period.
Subjects in both the CR and iR groups received identifal
treatment during the extinction phase; however, the high
relapse rate for the CR group may pessible bes axplzined

as a function of the ability to discriminate between
acquisition and extinction phases of treatment, The IR
group, because of the partial reinforcement schedule during
acquisition, were noi as capable of discriminating beiwmeen
the acquisiticn and extinction phase (Mowrer, 1960).

Mowrer (1560) suggests that during the acquisition phasge
intermittent reinforcement has by definition a built-in
extinction phass of treatment (a percentage of npon-reinforced
trials). Therefore, when true extinction (no reinforcement)
ccmmences the intermittently rein?prced §:has‘al;sady

experienced during acquisition non-reinforcement, and is
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more eésily capable of maintsining the ecquired bshavior
through extinction with legé relapse thaﬁ,a continuously
reinforced § who has not experienced non-reinforcements,
The explanation supports a discfimination“hypqthesisnin”
that intermittently reinforced Ss are unabls“to detect 2
difference between the zacquisiticon and extinction phaee,
ghile continucusly reinforced Ss detect the change on -
the very first wetting during extinction. It was found
that Ss in both groups did have an occasional wetting;
howzver, only five of the seventeen és experienced a
relapse of three or more wet nights per uweek. Of the
iwelva.§§ remaining dry afier the three month follow-up
period, seven gs were from the IR group and five és
were Prom the CR group,. .

What is evident from this research with enuretic
Ss is that the speed with which acquisition is achieved
is not as important as the stability of learning; end that
intermittent reinforcement provides the S with greater
resistance to extinction. The study also demonstrated
no therapeutic pain for the NR group although the Ss
received the attention of their pgrents during treatment;
The twenty minute delay from the onset of enuresis for ths
NR group was actually ron-reinforcing and hence supports ..
the notion cf reinforcement through temporal continuity of
the CS (bladder stimuli) and YES. {105 db bell ans light)
leading to the CR arousal as primary to ths response

acquired. These findings may be interpretad as providing
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support for the use of the intermittent reinforcement
treatment, since thefe was no therapeutic gain for the NR.
grdup; therefore, the improvement of the IR group revealed
the capability of reinforcemsnt to initiate behavior .
change toward attainment of the acquired response.

Thie study hzs demonstrated that there was not =a
significant difference between intermittent and continuous
-reinforcement in the acguisition of the -learned response,

i.e. dryness., VYet there was a significant difference between
the two groups in terms of relapse rate, i.e. recucrence:-
of enuresis. Therefore, intermittent reinforcement has a
significant advantzagz over continuous reinforcement in the
treatment of enuresis,

Although this research has clearly demonstrated the
effectivensess of conditioning, especially via ths use of
intermittent schedules of reinforcement, a number of further
research questions may be raised, First, in this study the
sex of the parent chzanging ‘the child’s wet Eed was not held
constant, Future studies should systematically investigate
this factor. Secondly, it should be notsd that a three
month follow-up may not be a sufficient interval of time to
monitor relapse rats. However, in view of fhe very minimal
criterion established for drvness in this study, three months
seemed at least minimally adequate to assess relapée rate,
Future studies should also be conducteétto systamatically
investigate and compare differences among relapse rates
according to varying time intervels following acquisition of

" dryness,



CHAPTER V
- SUMMARY

It was hypothesized that intermittent reinﬁorﬁe-
ment duziag the conditioning treatment of enuresis would
be more effective in the reducticn of relapse rats than
centinuous réinfocement. A field experiment with thirty
boys between the ages of six to sight years old was
conductsd to investigate acquisition and extinction parz-
meters of conﬁinuous (100 per cent), intermittent (70 per
cent variable interval), and control (0 per cent) reinforce-
ment schedules, A Mowrer type conditioning procedure was
employedifor administration of the reinforced trials. -
. The non~reinfoced trials were administered by a twenty-
minute time delay alarm bell (78 decibel) activated in the
parent!s room as opposed to the reiﬁforced trizl alarm bell
(195 ¢ecibels) activated upon wetting in the Sts room,
A new conditioning device was developed so that any of the
three treatment schedules ¥f reinforcement could be adminis-
tered by eautemetic programming, The resulis of the field
experiment showed that continuous reinforcement (CR) and

intermittent reinforcement (IR) sroups achieved acquisition

39
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in approximately the same number of trials and with
essentially the same success rate, However, the relapse
rate was significantly greater for the CR group than the

IR group. The control (NR) group showed no improvement
across the six weeks of treatment, Additiocnally, the IR
group displayed a2 significant learning trend as shown by
size of wet spot and latency to onset of first enuretic
epicsode psr night, while both the CR and NR groups failed
to show learniﬁg trends on these variables; The rasﬁlts

of this study support the notion that relapse can be viewed

and treated as extinction of the acquired responss.
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APPENDIX A

INSTRUCTIONS FOR PARENTS DF ENURETIC SUBJECTS

flany hundreds of children have been treated with
conditicning instrumsnts and over 90 per cent of them
have stopped wetting the bed within about ten wseks.

On tha sverage, treatment lasts about four to six
weeks, but it may take 2s long as two months, About
gnz-third of the children whose bedwstting is stopped,
start wetting again and have to use the instrument a
second time., For this reason we stress that complete
treatment must be thought of as requiring the use of the
instrument on two occasions. If your child's bedwettina
is stoppad parmanently after using the instrumant once so
much the better, but we must plan for 2 second treatment,

Very few children a2rz not permanently cured
after tawo treatments., Althcugh the chances of curing
your child zare very good, you nust realize that in ordsr
to get this resvlt the instructions must be followed
preciselv. You will find that this resquires quite a bit
of effort from both you and your child. For exampie,.
in the first week or 8woc you may have ts get up many
times 2 night, so you must reckon on quite a few disturbed
nights. You must keep available as many as five pairs
of sheets for your child's bed z2s he msy wet frequently
gach night and you will have to get up and change his
begdding after each wmetting., Alsc, you should have
available as many as five changes of sleeping night
clothes for your child. An equal number of pillow cases
is alse nscessary since the bedwetting pad is enclosed
in a pillow case, Thenvyou will have to keep exact
racords of the whole treatment on the forms which have
been made out feor this purpose.

A member of our therapy staff may coma to your
house each day during treatment (includina Saturdays,
Sundays, and holidays). Al ne time during the course of
treatment should the procedurs be interrupted. To do so
could seriously impair the trezatment prccess, and your '
child would have to be terminated from treatment.
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PROGRAMMED ENURESIS TREATMENT (PET)

Instructions Fo Parents In The Use Of PET

Introduction

When you saw PET for the first time you probably
felt that it was too complicated and that you could never
learn how to work it, However, PET -has been designed so
that therse are only two switches and one blue light which
you must learn how toc opsrate. The rest of PET!s functions
are totally automatic,

There are three attachmaents to PET which you
should alsc be familiar with. The first is the pad on
which your child must sleep. This pad must be placed on
the bed, preferably enclosed in a2 pillow case or under
the bottom sheet of your child's bed., A wire runs from
PET to the pad. Underneath the pad the wire is attached
to two snaps., You must echesek each night toc make sure
these snaps are fastened securely to the pad.

: The eecond attachment is a large red bell which
is connected to PET by a cord and plug., This bell is
very loud., Wher it rings, this means your child has just
wot his bed. Sometimes you will nevar hear it ring through-
cut the course of treatment. Instead a small bell will
ring in the parents' room. The small bell is about as
loud as the ring of a telephone. Encugh wire has been
providad to make sure that the small bell in the parsntsiz
room will reach to PET in the child®s room,

Instructions

1, Make suyre PcT is plugged in the wall socket each night.

2., There are two switches on PET which you must iearn to
operate., Ths first is a smsll switch in the upper
corner of PET, It is fabeled
ON
OFF
TEST.
You should maks sure, when ycur child goes to bed each
night, that the small switch is placsd in the OX position,
The position of the switch is up. To be absolutely
caertain, you should pull the switch up sently with
your finger., You shoulcd never place the small switch in
any othsr position than ON. It is all right to lsave
this switch ON 21l day long when the pad is not in use,
so long as the pad is dry. Also, no metal objects shouwuld
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be placed on or left on the pad. To do so would
pither cause one of the bells to ring and/or would
run down the batterias of PET,

The other switch you must learn to operate is the big
switch loccated in the center of PET near the top,
next to the blue light., When you put your chilid to
bed, the big switch should be positioned up., The up
position is labeled
LIGHT OFF
. READY, .

When your child wets, one of ths two bells will start
to ring. When youbhear the bsll, you go to ysur childts
room, You will note a light has been turned on by PET
when the loud bell is ringing. To turn off either bell
and/or the light, push the center switch to the BELL OFF

i LIGHT ON
position, Just push the center switch dewn, One light
will go off and another will come on., The ene that
comgs con is the service light. Alsc you will note ths
blus light has gone out., The blue light simply tells
you the pad is still wet, VYou shcould then remove your
child from the bed, dry him off, and put him in dry
clothing. Then remove the met ped from the bed (remove
it from piliow case or from under bottom sheat) and dry
it oft with 2 towel., The pad is not adequately dry
until the biuz lignht goes out, Be csreful nct to die-~
connect the snaps fraom undernsath the pad. If one
should come looss, just snzp it back on.

Chanege all the wet bedding, Make sure the bed is abso- -
lutely dry, Place the dry pad back on the bec either

in a new pillow case or -under the bottom sheet, Check
the snaps eagain to make sure they are connected to the
pad. Put your child back in bed, making sure he is
completely dry. Check after putting him back in bed
that the blue light is off, If tha blue light is on,
the pad is still wet and needs tc be dried., Once ths
blue light is off and ycur child is back in bed, flip
the big center switch back up, This will turn off the
service light and you may go back to bad, Bs sure to
note the time on the score form and to wmeasure the width
of the wst spot before changing the bedding,

Below is a list of events and what you should do.
1, Make sure PET is plugged into wall socke& eech night,

2. Mske sure swzll switeh in upper corner of PET is in
DN position,

3. fzke sure big center switch of PET is up in the
LIGHT OFR
READY position.,



10,

11,
12,
13.

14,

15,
16.
17.

18,

19,
28.
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Make sure pad is placed properly on bhild's bed ano

. is dry.

flake sure wire from PET is securely attached at the
two snaps underneath the pad,

Turn out lights and go to bed,

You and your child are asleep when one of two bells
begins to ring.

Rusk to child®s roow. HNote blue light on PET is on,
and z light over or near child®s bsd is on.

Place center switch near blus light in BELL OFF
LIGHT ON

position,

This will turn off whichsver bell is ringing and
turn off one light and turn on a service light. The
blus light wilil “stiil be on.

Record time of night on score sheet. This will
reguire that a clock or watch be nearby.

Get your child out of bed, dry him off Cﬂnp’etely,
and place him in dry nlght clethes. _ .

Get yardstick or rulst and measure size of wet spot
on pad and bad. Then record on score sheet.

Remove wet pad from bed and dry it off. As soon as
pad is dry, blue light will go off automatically,
If pad appears to be dry, the pad may still be damp
if blue iight remains on., Blue light will go of T
with sufficient evaporation.

Change wet bedding--remove wet sheets and blankets
and replace with dry sheets and blankets,

Place dry pad in dry pillow case or under dry sheets,
Check to meke sure snaps are securely attached to pad.

Place child back in bad.

Return big center switch to LIGHT OFF
"READY position. This

will turn of ¥ service light.
Tell child good night and then eo to bed,

If bell should go off again go to step 7 of these
instructions.



APPENDIX B

ENURESIS TREATMENT ALARM SYSTEM
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APPENDIX €

PROGRAMFED ENURESIS TREATMENT

SUBJECT

STUBY: PET

DATE

. .

N L

6.. 7 .ménv.é.v.ib." :

BED TINE

1st wetting
Big bell or
Size of uwet

time
little
spnt

bell

2n8 wetting
Big bell or
Size of wet

time
Jittle
spot

bell

3rd wetting
Big bz1ll or
Size of wet

time
littls
spot

.bell

4th wetiing
Big bell or
Size of wet

bell

5th wstting
Big kell or

baell

Siza of wat

COMMENTS:
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DATE

50

12 13

14 15 16 17 18.19.20 21 22.23

BED TINE

- 1st wetting
Big bell or
Size of wet

time
little
spot

bell

2nd wetting
Big bell or
Size of wst

time
1ittle
spot

bell

3rd,wetﬁing
Big bell or

fime
little
snot

bell

Size-of wat

4th wetting

Big bell or

Size of wuet

tima
little
spot

‘bell

Sth metéing
Big bell or
Sizeg of wuet

time
little
spot

beil

DATE

2k 25

BED TIME

26 27 28 29 30 31 32 33 34 35

1st wetting
Big bell or
Size of wuat

time

iittle.

spot

ball .

2nd wetting
Big bell or
Size of wet

time
1ittle
spot

bell

3rd wetting
Big bell or
Size of wet

time
littie
spot

bell

4th wetting
Big belil or
Size of wet

time
little
spot

bell

Sth wetting
Big bell or
Size of w2t

time

littie.

spot

bell

COMMENTS ¢
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APPENDIX D

SCHEDULE OF REINFORCEMENT FOR INTERMITTENT GROUP
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APPENDIX E

TULSA PUBLIC SCHOOLS NEWSLETTER ARTICLE

(February, 1972) Team to Study 30 Bedwetters

Bedweiting, long a hidden and hush<hush subject,
is emerging into ths spotlight of intensive medical and
scientific research. In fact, researchers at Children's
Fedical Center are openiy see«ing 30 children, aged 6
through 8, for a study on treatment of enuresis (bed-
wetting). '

Dr. William W, Finley, rssearch psycholcgist,
heads the research team which expscts that most children
t;eated in the study will stop watting the bed,

Children accepted for the project must ccﬁ51stent1y
wet the bed three &2 mere times a week, Treatmeni pro-
cedure will be conducted at the child's heme through 2
simple form of lsarning, or “conditioning." The treat-
ment apparatus, Programmed Enuresis Treatment (PET), will"
be installed in the home for zpproximately a month the
expected length of treatment.

No electric shocks or drugs will be given, and
there is no danger from treatment. Safsty and effective-
ness of the apparatus have been checked by Children's
researchers,

No fee 1is charged for participation in the study,
althsuoh each child is required to have a physical
examination which may be completed by the family physicizan.,

Applications are being socught immediately, For
complete details, parents with enuretic children may call
Dr., Finley at Childrenis Medical Center, 749-2281,
extension 307,
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APPENDIX F

RAW DATA

NUMBER OF WETTINGS PER WEEK
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NUMBER OF WETTINGS PER WEEK
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NUMBER OF WET NIGHTS. PER WEEK

NR GROUP . WEEKS .
1 2 3 . 4 _5 6
Sub ject ' :
24 7 7 7 - 7 7 7
22 6 5 7 -6 6 6
23 5 4 3 "5 4 &
24 7 6 6 7 5 2
25 5 7 6 4 S 1
26 6 4 - 4 7 7 7
27 5 4 7 6 é 3
28 6 S 5 "5 S 4
22 B 6 7 7 7 7
30 7 7 8 7 5 6
X 6.0 5.5 5.8 6.1 5.5 4,7

LATENCY IN MINUTES TO FIRST WETTING/ NIGHT

CR GROUD ' IR GROUP
Subject X T | Sub ject X
T 262.22 0,42 11 195.00
2 120.02 ~0,83 . 42 288,25 =~
3 498,75 -0.17 ) 13 215.60 -
4 480,80 0,569 14 234,36
5 226.00 0,29 15 228.57
6 252.86 0,34 16 362.33
? 494,00 -0.08 17 460.50 -B8.17
8 452.50 ~1,00 i8 344,33
9 172.85 0,24 . 19 235.34
10 __ 346,16 -3.02 20 _276.87
;mo 2’ e pl ~Ue 5 ;.'; 35
§:5: 24858 049 £:5:35%8
NR GRCUP
Sub fect X

T
71 204,51 0,06
22 290,83 -3.00
23 227.4% -0.2%
24 336,8% 0.34
25 302,00 -0,02
- 26 230,83 -0.20
27  491.200 -3.08
28 267.50 =0.25
22 325,50 0.07
30 323,03 0,00

g.i‘:’:. 2%8,‘-‘14 - -0,02
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NUMBER. OF NIGHTS TREATED

CR GROUP IR GROUP ' NR GROUP"

Subizct NIGHTS Subject NIGHTS Subject NIGHTS
1 24 1 28 21 a2
2 11 12 34 22 42
3 42 i3 21 23 42
4 16 14 42 24 42
5 22 5 22 25 42
6 14 16 41 26 42
7 18 17 16 27 42
8 13 18 29 28 42
9 14 %5 39 29 42
0 41 20 _3¢4 30 _42
X 21.5 X 30.6 X 42,0
SQDQ 11 027 S.D. 8.94 S.Do 0.0

_NUMBER JF REINFGRCEMENTS

CR_EROUP - TR_GRGUP
Subjszt  REINFORCEMERT Subject  REINFDRCEFENT
: o1 17 S 5
v; 3 2 45
3 26 43 14
4 15 14 36
5 40 . 15 10
6 10 16 14
7 12 17 16
8 2 18 14
a 9 19 34
10 27 | 20 18
X 13.1 X 17.6
5.0, 71.21 | s.D. 96,93
SiZE OF WETSPDT IN INCHES
IR_GROUP S.D. 2.17
Reinforcad 7.6 8 91.5 5.8 9.3 7.5 5.7 4.6 6.4 5.3 ¥=7.26
Non-Reinforced 24 8.5 24 14 16 7.2 16,5 4,1 8,5 7.5  X=13.05

s,oDo 7. 04



