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Abstract
Introduction: Spinal cord injury (SCI) disrupts physical, psychological, and social well-being,impacting 
bladder and bowel functions. Effective management through education and routinecare is crucial for improving 
quality of life and reducing complications.
Methodology: Thestudy aimed to assess the effectiveness of a bowel and bladder care program for caregivers 
ofspinal cord injury (SCI) patients, utilizing a one-group pre-test-post-test design. Conducted fromFebruary to 
March 2021 at National Institute for Locomotor Disabilities (Divyangjan), R.G. KarMedical College and 
Hospital, and S.S.K.M. Medical College and Hospital (IPGME&R) inKolkata, it involved 40 caregivers 
selected via non-probability convenience sampling. Objectivesincluded developing and validating the program, 
evaluating caregivers' knowledge and practicesbefore and after its implementation, and examining the 
program's impact by comparing pretestand posttest scores. Tools used were an interview schedule, structured 
knowledge questionnaire,andobservationchecklists,withthequestionnaire'sreliabilityconfirmedat0.84.
Result:Initially, 70% of caregivers scored below the median on knowledge, but post-test results showeda 
dramatic shift, with 90% scoring above the median. The mean post-test knowledge scoreincreased from 7.7 to 
15.3, with a statistically significant difference (t(39) = 18.22, p < 0.05).Similarly, practice scores improved 
markedly, with 95% scoring at or below the median pre-testand 87.5% scoring above the median post-test.The 
mean practice score rose from 15.07 to31.32, also with significant statistical support (t(39) = 15.61, p < 0.05). 
Conclusion: The resultsunderscore the effectiveness of the bowel and bladder care program in enhancing 
caregivers'knowledge and practices, particularly in bowel care, thereby affirming the program’s impact 
inimprovingthe careprovided to SCIpatients.
Keywords:BowelandBladderCareProgram,SpinalCordInjuryCaregivers,KnowledgeImprovement,PracticeEnha
ncement, Effectiveness Evaluation
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I. Introduction
Spinalcordinjury (SCI) isa significanthealthissue often caused by trauma, leading toadisruption in the 

spinal cord's function, affecting a patient's physical, psychological, and socialwell-being. It predominantly 
impacts young adult men aged 16 to 30, causing disruptions in theirgrowth, family dynamics, and financial 
stability. SCI can lead to neurogenic bladder and 
boweldysfunction,significantlyreducingthequalityoflifeforaffectedindividuals.1Bladderdysfunction,presentinappr
oximately 80% of SCI patientswithinayear post-injury,oftenrequires catheterization to manage urinary 
elimination and prevent complications like urinarytract infections, bladder stones, and renal insufficiency. 
Similarly, bowel dysfunction, marked byconditions such as constipation and fecal incontinence, is prevalent in 
SCI patients, affecting upto 79% ofindividuals.2

Management of these dysfunctions is crucial for maintaining renal function and ensuring thepatient’s 
social and vocational adaptability. A consistent bowel management routine, including ahigh-fiber diet, adequate 
fluid intake, and the use of medications or mechanical stimulation, 
isessentialformanagingboweldysfunction.Forbladdermanagement,cleanintermittentcatheterization is often 
preferred, while indwelling catheterization may be necessary for patientswithhigh fluid intakeorelevated 
detrusorpressures.3

Caregivers play a pivotal role in managing these complications at home, applying knowledgegained 
during the patient’s hospital stay to reduce treatment costs and improve the patient’squality of life. Proper 
education on catheter care, digital removal of feces, and other 
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managementtechniquesisvitaltoensurethesafeandeffectivecareofSCIpatients,minimizingtherecurrenceofcomplica
tions and supportingtherehabilitationprocess.4

II. NeedOfThe Study
Globally, spinal cord injury (SCI) affects between 8.0 to 246.0 people per million annually, witha 

prevalence of 236.0 to 1,298.0 cases per million inhabitants. SCI is among the most 
debilitatingconditions,presentingsignificantrehabilitationchallenges.Caregivers,oftenreferredtoas"hidden 
patients," face considerable physical and emotional strain. Effective interventions shouldfocus on two key areas: 
supporting the caregiver's health and well-being, and enhancing 
theircompetenceinprovidingcare.Thefirstapproachdirectlybenefitsthecaregiver,reducingdistress and improving 
overall health, which in turn indirectly benefits the patient. The secondapproach aims to equip caregivers with 
the skills and confidence needed to deliver safe andeffectivecare, therebyreducingtheirburdenand 
enhancingtheirsenseofcontrol.5

However,researchandsupportinitiativesforcaregiverslagsignificantlybehindthoseforpatients.Theintegrationoffami
lycareintothepatient’srehabilitationplanisoftenoverlookedin clinical practice and interventional studies. Few 
randomized clinical trials have 
addressededucationalinterventionsforfamilycaregivers,andthereislimitedresearchontrainingcaregivers to prevent 
injuries and manage potential risks associated with their role. Expandingsupport and training for caregivers is 
crucial for improving outcomes for both patients and theirfamilies.6

Nogueira,PaulaCristina,Rabeh,SoraiaA.N.et.al(2016)conductedacross-sectionalobservational study on 
health-related quality of life among care givers of individuals with spinalcord injury. For assessing health 
related quality of life (HRQOL) researcher used short Form-36scale. Result shows that HRQOL were physical 
aspect, pain, vitality and emotional aspects. Nostatistically significant associations were found between 
HRQOL and the variables gender, hoursper day spent on care, and length of activity as care giver. It was 
concluded that, planning 
ofnursinginterventionsfromtheangleoffactorsofthecaredemands,thatcanhaveaneffectonthecaregivers HRQOL.7

III. AimOfThe Study
Toevaluate theeffectivenessof a bowelandbladder care programonthe knowledge andpractice among 

caregivers of patients with spinal cord injury in selected hospitals in Kolkata,WestBengal.

IV. Methodology
The study aimed to evaluate the effectiveness of a bowel and bladder care program for caregiversof 

spinal cord injury (SCI) patients, using a quantitative one-group pre-test-post-test 
design.ConductedfromFebruarytoMarch2021acrossthreehospitalsinKolkata—NationalInstitutefor Locomotor 
Disabilities (Divyangjan), R.G. Kar Medical College and Hospital, and 
S.S.K.M.MedicalCollegeandHospital(IPGME&R)—theresearchinvolved40caregiversselectedthroughnon-
probabilityconveniencesampling.Theobjectivesweretodevelopandvalidatethecare program, assess caregivers' 
knowledge and practices before and after the program, anddetermine the program's effectiveness by comparing 
pretest and posttest scores. Additionally, thestudy sought to explore associations between caregivers' pretest 
scores and their 
demographicvariables.Datacollectiontoolsincludedaninterviewscheduleforcaregiverandpatientdemographics, a 
structured knowledge questionnaire, and observation checklists for practiceassessment. The knowledge 
questionnaire was pre-tested on 15 caregivers at SSKM Hospital,achieving a reliability coefficient of 0.84 
through split-half correlation, confirming the tool'seffectivenessin measuringchanges incaregiver knowledgeand 
practices.

V. Result
Section I: Development and validation of bowel and bladder care program on bowel and bladdercareof spinal 
cord injurypatients:

The development and validation of the bowel and bladder care program for spinal cord 
injurypatientsreceivedoverwhelminglypositivefeedbackfromexperts.Therewasunanimousagreement(10
0%)ontheappropriatenessoftheprogram’stitle,objectives,andcontentselection. Additionally, 87.5% of experts felt 
that the program adequately met organizational andlinguistic criteria, with all agreeing that the language used 
was clear and accessible. The programwas also praised for its illustrations, with 100% of experts finding them 
engaging and effective.However, 90% of theexperts noted that while the programgenerally met the length 
criteria,therewasroom forimprovement in this aspect.

Section II A: Findings related to demographic variables of care givers of spinal cord injurypatients.
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The demographic analysis of caregivers for spinal cord injury patients revealed several keyfindings. A 
significant portion of caregivers (60%) were aged 30years or older, while theremaining 40% were under 30. The 
majority of caregivers were male (82.5%), with femalesconstituting 17.5%. Educationally, 12.5% of caregivers 
were illiterate, 30% had below secondaryeducation, 35% had secondary education, 15% had completed higher 
secondary education, and7.5% were graduates. In terms of occupation, 45% were engaged in business, 22.5% 
worked 
aslaborers,12.5%wereinserviceroles,and20%wereunemployed.Regardingfamilialrelationships,mostcaregiverswe
refathersofthepatients(37.5%),followedbybrothers(30%),mothers (12.5%), sons (15%), and wives (5%). 
Additionally, 77.5% of caregivers had no priorexperiencewith spinal cord injurycare, while 22.5%had 
previousexperience.

SectionIIB:Findingsrelatedtodemographicvariablesofpatientswithspinalcordinjury.
The demographic data on spinal cord injury patients showed that 37.5% of the 40 patients wereunder 

20years old, while 62.5% were 20years or older. Regarding theduration since injury,35% of patients had 
sustained their injuries within the last 6 months, whereas 65% had 
injuriesolderthan6months.Themajorityofinjurieswereduetoroadtrafficaccidents(57.5%),compared to falls from 
height (42.5%). In terms of injury location, 60% of patients had 
thoracicspinalcordinjuries,and40%hadlumbarinjuries.Additionally,65%ofthepatientshadundergonesurgical 
repair, while 35%had not.

SectionIII:Findingsrelatedtotheknowledgeof thecaregiversofspinal cordinjurypatients.
The findings related to caregivers' knowledge of bowel and bladder care for spinal cord injurypatients 

showed a significant improvement following the administration of the care program. Inthe pre-test, 70% of 
respondents scored below the median, while only 30% scored above it. Incontrast,thepost-
testresultsrevealedthat90%ofrespondentsscoredabovethemedian,withjust 10% scoring below it. This 
improvement is reflected in the mean scores: the mean post-testscore (15.3) was notably higher than the mean 
pre-test score (7.7). Additionally, the median post-test score (16) exceededthe median pre-test score (8). The 
standard deviations for the pre-testand post-test were 2.5 and 2.8, respectively, indicating a broader spread in 
post-test scores. 
Theseresultsdemonstratethatthebowelandbladdercareprogramwaseffectiveinenhancingcaregivers'knowledge.

Comparisonofpre-testandpost-testknowledgescoreofthecaregiversofspinalcordinjurypatients 
inspecificarea:

Table 1: Area wise mean percentages of pre test and post test knowledge score, actual gain scoreandmodified 
gain scoreofcaregivers of spinal cord injurypatients

Area MaximumPossi
ble

Score

PretestMean Mean
%

Post testMean Mean
%

ActualGain
(%)

ModifiedGain(
%)

Knowledgeonbowel
Care

12 5.6 46.6 9.8 81.6 35 0.65

Knowledgeonbladder
care

8 2 25 5.4 67.5 42.5 0.56

The comparisonof pre-testand post-testknowledge scoresamong caregiversof spinalcordinjury patients 
revealed that the post-test mean percentages for both bowel and bladder care werehigher than the pre-test mean 
percentages. Notably, the greatest improvement was observed inknowledge related to bowel care, with a 
modified gain of 0.65, compared to a gain of 0.56 forbladder care. These results highlight the effectiveness of 
the bowel and bladder care program insignificantlyenhancingcaregivers'knowledge, particularlyin theareaof 
bowel care.

SectionIV:Findingsrelatedtothepracticeofthecaregiversofspinalcord injurypatients.
The findings on caregiver practices regarding spinal cord injury patients showed 

significantimprovements after the intervention. Initially, 95% of respondents scored at or below the 
medianinthepre-test,whileonly5%scoredabovethemedian.Incontrast,post-
testresultsdemonstratedthat87.5%ofrespondentsachievedscoresabovethemedian,with12.5%scoringat or below 
the median. This indicates that the bowel and bladder care program effectivelyenhanced caregivers' practices 
related to bowel and bladder care. The mean post-test practicescore was 31.32, notably higher than the pre-test 
mean score of 15.07. Additionally, the medianpost-test practice score was 32, compared to the median pre-test 
score of 15. The standarddeviations were 4.02 for the pre-test and 5.13 for the post-test, reflecting increased 
variability inpracticescoresfollowing theprogram.
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Comparison of pre-test and post-test practice score of caregivers of spinal cord injurypatientsinspecial 
area
Table 2: Area wise mean percentage of pre test and post test practice score, actual gain scoreandmodified gain 

scoreofcaregivers of spinal cord injurypatients
Area Maximum

possibleScore
Pretest

MeanScore
MeanScore

%
Posttest

MeanScore
MeanScore

%
Actual gain

%
Modifiedgain

%
Practiceon
bowelcare

21 7.2 34.28 15.2 72.38 38.1 0.57

Practiceon
bladdercare

24 7.8 32.5 16.1 67.08 34.58 0.51

The post-test mean percentages for caregiver practices related to both bowel and bladder carewere 
significantly higher compared to the pre-test mean percentages. The modified gain wasgreater for practices 
related to "bowel care" (0.57) than for "bladder care" (0.51). These resultshighlightthe effectivenessof the 
boweland bladder care programinenhancing the practicalskillsof caregiversforspinal cord injurypatients.

SectionV:Findingsrelatedtotheeffectivenessof bowelandbladdercareprogram.
Theeffectivenessofthebowelandbladdercareprogramwasdemonstratedby significantimprovements in 

both knowledge and practice among caregivers of spinal cord injury (SCI)patients.Themeanpost-
testknowledgescorewas15.3,comparedtoameanpre-testscoreof7.7, with a mean difference of 7.6. This difference 
was statistically significant (t(39) = 18.22, p <0.05), indicating a true effect of the intervention rather than 
random chance. Similarly, the meanpost-test practice score was 31.32, up from 15.07 in the pre-test, with a 
mean difference of 16.25.This change was also statistically significant (t(39) = 15.61, p < 0.05), confirming that 
theobserved improvement in practice was a genuine effect of the program. Consequently, the nullhypotheses 
were rejected, and the research hypotheses were accepted, affirming that the boweland bladder care program 
effectively enhanced both the knowledge and practices of caregivers inmanagingSCIpatients.

SectionVI:AssociationBetweenPre-TestKnowledgeScoresandDemographicVariables
Thestudyexaminedtherelationshipbetweencaregivers'knowledgescoresandseveraldemographic 

variables. Age did not show a significant association, with a χ² value of 1.07 (p 
>0.05),indicatingthatknowledgescoreswereindependentofage.Genderalsohadnosignificantimpact, as evidenced 
by a χ² value of 0.32 (p > 0.05). Similarly, educational level did notsignificantly affect knowledge scores, with a 
χ² value of 1.52 (p > 0.05). Occupation was also nota significant factor, as shown by a χ² value of 0.04 (p > 
0.05). Finally, previous caregivingexperience did not correlate significantly with knowledge scores, with a χ² 
value of 0.23 (p >0.05). These findings suggest that the caregivers’ knowledge scores were not influenced by 
age,gender,education, occupation, orprevious experience.

Section VII: Findings related to the association between pre-test practice score of the care giversandthe 
selected demographic variables.

The analysis of pre-test practice scores revealed that among employed caregivers, 15 scoredbelow the 
median and 16 scored at or above the median, while among unemployed caregivers, 4scored below the median 
and 5 scored at or above the median. For caregivers with previousexperience in caring for spinal cord injury 
patients, 1 scored below the median and 8 scored at orabove the median, whereas 18 caregivers without 
previous experience scored below the medianand 13 scored at or above the median. The χ² values computed for 
the associations between pre-test practice scores and factors such as occupation, relationship with the patient, 
and previouscaregiving experience were not significant at the 0.05 level.This indicates that the 
practicescoresofcaregiversarenotinfluenced bytheiroccupation orprevious caregivingexperience.

VI. Discussion
The study demonstrated that the bowel and bladder care program significantly improved 

bothknowledge and practice among caregivers of spinal cord injury (SCI) patients. The mean post-test 
knowledge score increased to 15.3 from a pre-test score of 7.7, with a statistically significantmean difference of 
7.6(t(39) = 18.22, p < 0.05), indicating the program’s effectiveness inenhancing caregivers' understanding. 
Similarly, the mean post-test practice score rose to 31.32from 15.07, with a mean difference of 16.25 (t(39) = 
15.61, p < 0.05), confirming improvedcaregiving practices. These findings align with previous research, such as 
KurvatteppaHalemanietal.(2021),whichhighlightedtheeffectivenessofvideo-
assistedteachingmodulesinimprovingknowledgeandpracticeregardingbowelcare,showingsignificantresultsinboth
areas (t = 19.607, p < 0.05 for knowledge; z = 4.716, p < 0.01 for practice). The present study’sresults were 
similarly robust, with significant increases in both knowledge and practice scorespost-intervention.8
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KMNilaetal.(2019)alsoreportedsignificantimprovementsinknowledgefollowinganeducational 
intervention, with pre-test scores of 12.20 and post-test scores of 30 (t = 34.61, p 
<0.001),parallelingthepresentstudywherethepre-testscorewas7.7andthepost-testscorewas(t = 18.22, p < 0.05). 
This consistency reinforces the effectiveness of structured 
educationalprograms.9Furthermore,ArunKadamandMahadeoB.Shinde(2004)foundsimilareffectiveness in 
structured education on caregivers' knowledge, emphasizing the impact of suchprograms on improving care 
practices. The current study supports these findings, 
demonstratingthatthebowelandbladdercareprogramsignificantly 
enhancescaregivers'knowledgeandpracticesrelated to SCIpatients'care.10

VII. Conclusion
The study confirmed the effectiveness of the bowel and bladder care program for caregivers ofspinal 

cord injury (SCI) patients. This programsignificantly enhancedboth knowledge 
andpracticesrelatedtobowelandbladdercare.Theinterventiondemonstratedsubstantialimprovements in caregivers' 
understanding and implementation of care practices, reflecting itspractical value in supporting SCI patients. 
This conclusion is consistent with previous researchthat highlights the efficacy of educational interventions in 
healthcare settings. Studies such asthose by KurvatteppaHalemani et al. (2021) and KM Nila et al. (2019) 
underscore the positiveimpact of structured educational programs on caregivers’ knowledge and practices. 
Similarly, thecurrentfindingsalignwithestablishedevidenceofthebenefitsoftargetededucationinimproving 
caregiving skills. Overall, the bowel and bladder care program represents a 
valuabletoolforenhancingcaregivercompetenceandconfidenceinmanagingSCIpatients.Thisreinforces the need for 
ongoing education and training programs to support caregivers effectivelyandimprovepatient care outcomes.
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