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ABSTRACT

Eighty(80) children aged between thirty days and years were enrolled in a descriptive
observational case-control study which compared rthiitional status of children with
colonic stomas(40/80) to those without stomas(40/@@mitted for elective surgery at

Kenyatta National Hospital.

Nutritional status was determined by Subjectiveb@ldNutritional Assessment (SGNA) and
anthropometric indicators (height/age, weight/aged body mass index/age), which were

stratified by gender, with World Health Organizatstandards used as reference.

The average WHZ, HAZ and WAZ scores among casdsaiiostomies were 1.23, 1.33 and
1.15, respectively compared to mean scores of 1105,and 1.18 among the controls,
respectively. 22.5% of the children with colostemmhad Wasting compared to 5% among
the controls, with colostomies having a five-folatiease in the risk of wasting compared to
the controls. There was however, no significanbession between stunting or underweight
and colostomies. 55% of the children with cologesrhad anaemia compared to 32.5%
amongst the controls. The mean haemoglobin levehildren with colostomies (10.3 £1.87)
was 1 unit lower (95% CI 0.14 — 1.86) comparech®rmean levels in controls (11.29+2.06).
Similarly the mean MCYV in children with colostomiess 61.85+18.15 compared to a mean
MCV of 71.14+13.13 among controls. Children with calostomy due to HSD had
significantly lower mean haemoglobin levels (9.664€0) compared to those with a
colostomy due to ARM (11.36%1.70). The socioecorocharacteristics of caretakers of
children with colostomy were comparable to those cafetakers of children without

colostomy.

The prevalence of malnutrition in paediatric suagiadmissions is high and there exists a
significant association between wasting, low hadoimg, low MCV values and colonic
stomas. Therefore, nutritional status screeninggnaras and institution of corrective
nutritional care among paediatric surgical paemith colostomies is necessary to prevent

the adverse effects on healing, growth and surgigaome.
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1.0 INTRODUCTION

A colostomy is a surgical procedure which invollie fashioning of a stoma from the healthy
end of the large intestine or colon through ansioti in the anterior abdominal wall and
suturing it into place. This opening, in conjunativith the attached stoma appliance,
provides an alternative channel for faeces to leitree body. The indications of colonic
stomas in paediatric surgical population includeorsttal malformation, Hirchsprungs
disease, perineal trauma, acquired recto-urinastuléis, acquired recto-vaginal fistulas,

pelvic tumours amongst others.

The functions of the colonic stomas include decassing the obstructed colon and/or
protecting a future perineal operation. The stomaassociated with several significant
complications, which may be related to the tecHrasaects during the fashioning, recurrent
trauma to the exposed mucosa or stool stasis ddéatation of the bowel. Some of these
complications, both early and late, can influeniceatly or indirectly, the nutritional status of
patients.

Protein energy malnutrition has been clearly proag@a major determinant of poor operative
outcomes in surgical patiehtddentification and correction of nutritional deifncies in a
severely malnourished patient helps reduce thi€’.ri§he incidence of malnutrition in
paediatric surgical patients varies with screemntgria. Nutritional status among paediatric
surgical patients in general and specifically tha#t@ a colostomy has never been studied at
K.N.H

1.2 Literature Review

Malnutrition in paediatric surgical patients hasese adverse effects on healing, growth and
surgical outcome, but only limited information iga#able on its prevalence (in paediatric
surgical patients). In addition, only limited pudhled data existon the nutritional status of

paediatric surgical patients with colostomi€khere is no published work which has
compared the nutritional status of paediatric saigpatients with colostomies and those

without colostomies admitted for elective surgery.

Kenyatta National Hospital has a significant numdfechildren with temporary colostomies
awaiting definitive corrective surgery and closwte colostomy thereafter. However, the

nutritional status among this patient population heger been studied at KNH.



Data that is currently available describes theitomal status of hospitalised patients in
general.Ingrid et al did a study at a children’s hospitalGermany(on both medical and
surgical paediatric patients)d found that some 24.1% of paediatric hospitékept were
malnourished, with 17.7% of all patients who wenédiy, 4.4% who were moderately and

1.7% who were severely malnourisfied

Paediatric patientsindergoing gastrointestinal surgery, which resultshe formation of
stoma, are at a particular risk of developing miition due to the effects of the underlying
disease, the prolonged fasting during pre-and pestbive periods, and possibly due to
complications resulting from the surgical proceduteSantos et al reported that 57.9% of
patients had complications related to the sforHawever, in literature there are frequencies
that range from 16 to 90%°%° This studies, however, do not elucidate the levkl

malnutrition resulting from stoma complications.

A study in Brazil by Emmanuelle et al observed tivathe immediate postoperative period,
the most frequent complication was stoma diarrhfdlawed by weight loss and bleeding at
the site of the stom& Among these complications, it is known that diaga, so evidenced

in this study, can lead to dehydration and elegtedloss, generating nutritional and systemic

repercussions.

According to data from the WHO, only 2.3% of a plapion has parameters below -2 on the
Z scoré'. Frequency of nutritional deficits of 24.1, 201da6.9% were observed, according
to analysis of anthropometric indicators H/A, W/AdaBMI/A, respectively.

Using the mean Z-score as an index of severityh&alth and nutrition problems results in
increased awareness that, if a condition is sewarantervention is required for the entire
community, not just those who are classified aslfioaished" by the cut-off criteria

Silveira et alwhen evaluating paediatric patients admitted foapital obtained a frequency
of deficit for the indicator H/A similar to that seribed previously (21 versus 24.1%),
however, they found a frequency twice as highltierBMI/A indicator (14.7 versus 6.9%)

l|Page



Rocha et alfound similar results, in a study of hospitalisgddren where the prevalence of
Z score of less than -2 standard deviations wag, 18.7 and 6.9% for indicators H/A, W/A
and W/H, respectively.Studies by Joosten and Hulst, with the indicatdH\W’r equivalent

found a prevalence of acute malnutrition in the B8 years in hospitalized children in
Germany, France, the UK, and the U.S. between @i8014%, while in Turkey up to 32%

of patients had malnutritidh

Recently, the prevalence of acute malnutrition texreased in paediatric patients, however,
that of chronic malnutrition has increased. Siguwdeml, found 25% of patients presenting
with impaired linear growt. In a study involving 749 children and adolescémspitalized

in the paediatric surgery at Hospital Sdo Paulerghvas a percentage of 19% for short
stature or risk for short statut®.

There are no studies in Kenya on malnutrition iegditalized paediatric or paediatric surgical
patients. However, a study by Mwaniki and Makokhaai public school in Kenya found

among the children surveyed, 24.5% were stuntedd%4underweight and 9.7% were
wasted. There were more boys than girls who wenstett’. Gewa and Yandel in their study
found nearly similar results with 30% of youngeiditen stunted, 13% underweight and 8%
wasted. 40% of the older children were stunted, Wwéte underweight and 4% were
wasted®. In another study by Masibo et al reported in Kemyan demographic and health
survey, the prevalence of stunting decreased bypdr&ntage points from 39-9% in 1993 to
35-3% in 2008-2009, while underweight decrease@-@ypercentage points from 18-7% in
1993 to 16-0% in 2008-2089

Desiree van den Hondel al conducted a study to Asses growth and dpweat on Non-

syndromal children with anorectal malformations. eyhprospectively evaluated these
children at 0.5, 1, 2, and 5 years using biometreasurements. 108 children (59% male)
were included. 49% had a high malformation, and 46&d > 1 additional major co

morbidity. All growth parameters were below the maat all ages (p < 0.01), irrespective of
type of malformation. Children witk 1 additional major anomaly had lower height at all
ages; at 5 years, mean (95% CI) height was - £&371to - 1.1) and - 0.70 (- 1.3 to — 0.1)

in children with and without co morbidities, respeely (p = 0.0193°

Chronic bleeding from the exposed mucosa of colstoma in children is common. This is

usually due to recurrent trauma from appliancesd usestoma care. Panato et al, studied
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hospitalized children with bowel stomas less thape&rs observed a high of anaemia of
70.0%, higher than that found in the study by Emmedla et al (59.3%. It is known that
high concentrations of hemoglobin are associateéd waduced length of hospital stay and
cost$?. Furthermore, there is some evidence that anaEndasociated with weight loss in

hospitalized patientd

In paediatric surgical patients comprehensive cslreuld begin at admission, through
nutritional assessment; identification of malnoeid patients and those at nutritional risk
and, thus, optimizing the results of therapy andnaging dietary behaviours during
admission and after dischafgeFurthermore, the screening and monitoring ofrthgitional
status of individuals with bowel stomas should becantinuous process, beginning
preoperatively and continuing after discharge duepatential repercussions, such as the
presence of postoperative complications, modificeti in diet, and changes in nutrient

absorption capabilities.

Knowledge on the prevalence of malnutrition in pagtt surgical patients with colostomies
will aid in developing corrective nutritional pratols for better surgical outcomes after

definitive surgery

1.3 Modalities Of Nutritional Assessment

Numerous options are available to assess the innaitstatus of paediatric surgical patients,
broadly classified into objective and subjectivedaidies. There are two general classes of
objective assessment: anthropometric measurerébisdy composition and measurement

of serum protein levels.

Subjective assessments include questionnairegshwhcorporate both subjective data from
the patient history, and anthropometric body contjgss measurements. These include the
Subjective Global Nutritional Assessment (SGNAJlized by Secker et &, and the Mini
Nutrition Assessment (MNA). Both general classesatfritional assessment are subject to
observer error or are influenced by changes in lmmgposition induced by non-nutritional

factor<®.

Subjective Global Assessment (SGA) evaluates thetional status of the patient utilizing
history, physical examination, and anthropometrieasurements. This assessment tool is

validated for use in adults, and has been adaptethé paediatric population and renamed
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Subjective Global Nutritional Assessment (SGNA)eTibcus of this assessment tool is to
identify evidence of loss of subcutaneous fat, feug@sting, or edema. It also incorporates a
guestionnaire, which identifies other factors asded with malnutrition, such as rate of
growth, dietary intake, gastrointestinal symptofasictional capacity, and metabolic stress.
A rating form is used, which takes into account ¥aeiables from the history and physical
exam, and assigns a rating of normal/well nourishradderate malnutrition, and severe

malnutritiorf’.

Anthropometric nutritional assessment modalities @bjective assessment tool involving
measurement of body dimensions and compositiowvatuate nutritional status and growth.
The most basic are age, sex, height, weight, and becumference. This is a common and
inexpensive method to assess growth and nutritistais, which can also be charted on a
standardized growth curve for comparison with ndiveadata. Once patients are over 2
years of age, weight to length (height) ratio castlbe reflected using body mass index

(BMI), or expression of BMI as a Z-scéfe

Anthropometric indices can be expressed in relatignto the reference population in two
different statistical terms: standard deviatiomsrfrthe median or percentage of the median.

1.4 Standard deviations or Z-scores

It is the difference between the value for an irdiral and the median value of the reference
population for the same age or height, divided gy $tandard deviation of the reference

population

Z-score =measured value - median value of the refemce population

Standard deviation of ference population

In other words, by using the Z-score, you will lieato describe how far a child's weight is

from the median weight of a child at the same heiglthe reference value
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2.0 STUDY JUSTIFICATION

Temporary diverting colonic stomas are highly méll in the paediatric surgical unit at
Kenyatta National hospital especially in the mamaget of congenital diseases such as ARM
and HSD before definitive corrective surgery.

Malnutrition is an important predictor of poor siza outcome. However, it is one of the
patient related factors that cause poor wound mgalvhich can be manipulated to the
advantage of the patient for better outcomes. Aotadlg, the rate of breakdown of repairs
and redo reconstructive surgeries for children Wwad undergone diverting colonic stomas at

the paediatric surgical unit at KNH is high and ¢ethe need to establish a possible cause.

In light of the above, there has been no study gotadl locally to assess the nutrition status
of children with colonic stomas who are awaitindimigve surgery. In addition, there is no
local protocol for nutritional management of thes¢ients as they await definitive corrective
surgery. This study aims at establishing the lef@halnutrition in this population at K.N.H.
This knowledge can be utilised to formulate a Cdive nutritional protocol for better

functional outcomes.
2.1 STUDY OBJECTIVES

2.1.1Main objective

To compare the nutritional status of children withlonic stomas to those without stomas
admitted for elective surgery at Kenyatta NatidAatpital.

2.1.2Specific objectives

1. To compare the nutritional status of childrenhwgolonic stomas at KNH and controls

admitted for elective procedures using Z scordsjraln and haemoglobin level.

2. To characterize the socioeconomic status o€#negivers of children with colonic stomas
at KNH.
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3.0 METHOD

3.1 Study Design
A descriptive observational case-control study

3.2 Study Area:
Kenyatta National Hospital is a national refernatl deaching hospital with a bed capacity of

1800 patients. The study was conducted at the &aedburgical Ward (ward 4A) and at the
Paediatric Surgical Outpatient clinic (clinic 24)tlis institution.

3.3 Study Population:
The study group included patients, under the ageafears with colostomy in situ for more

than 30 days and children without bowel stomas tdcthat the paediatric surgical ward for

elective surgery within the same age limit and wied the inclusion criteria.

3.3.1 Definition of Cases and Control
Cases were defined as paediatric patients undegdef 10 years who had had a colostomy

in situ for more than 30 days and also met theusioh criteria.

Controls were paediatric surgical patients under dge of 10 years admitted for elective

surgery without ever having a colostomy fashioned.

3.4 Inclusion Criteria for Cases
All children with colonic stomas seen at KNH paddasurgical ward or paediatric surgical

outpatient clinic, age between 30 days and 10 yedrs provided a written consent.

3.5 Inclusion Criteria for Control
Children without colonic stomas admitted at paettisgurgical unit for elective procedures

aged between one month and ten years, who proaidadten consent.
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3.6 Exclusion Criteria
1. Children aged above 10 years. These patients exeluded because the anthropometric

parameters have been established to be inacclrate ¢he age of 10 years.

2. Patients with conditions that impair anthropaimaneasurements (edema, anasarca, limb

amputation).

3. Patients with neurological diseases becausee thesditions are associated with poor

musculoskeletal development hence inaccurate grahretric measurements.

4. Children with gastrointestinal disorders whiahmpair nutrient absorption: celiac disease,

gastro-oesophageal reflux, Crohn’s disease and-ghtr

5. Patients with genetic syndromes and likely tpeglence malnutrition not necessarily

related to colonic stomas.

6. Patients with small bowel stomas were excludszhbse their nutritional challenges were

viewed to be different from those patients withotit stomas.
3.7 Sample Size Calculation

The sample size for the case-control study wasutzbd using the formula proposed by
Fleiss for detecting a standard effect size in gnaups:

r+1_ ()1 _ﬁ][z,ﬁ + Ec.:,*zjg
T (p1— p2)

":

The following assumptions were used in calculasample size:
Zq42=1.96, representing the area under the standamdah@urve corresponding to a type |

error rate of 0.05

Zp=0.84, corresponding to a power of 80% in detedimegstated difference in the prevalence
of malnutrition between children with and withotirsa

r=1 (equal number of cases and controls)

1= The mean proportion of children with stoma whaehpoor nutritional status (WHZ < -
2). This proportion was estimated at 24% basedemaported prevalence of malnutrition in
children with stoma by Ingriet al.

p, — p; = Effect size representing the anticipated diffieeein prevalence of malnutrition
between children with and without stoma (estimaied.2 or 20%)
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., = The mean proportion of children without stoma vitawe poor nutritional status (WHZ
< -2). Estimated by subtracting the anticipateedftize fronp,

P = average op, andp,

n = (1+1 (0.23)(1-0.23)(0.84+1.96)> a8
N1 (0.24—0.02)2 -

Therefore, n = 76 (38 cases and 38 controls)

3.7.1 Sampling Method:
Convenience sampling was used. This strategy atlaive principal investigator to recruit

subjects who met the inclusion criteria as they edm the paediatric surgical outpatient

clinic or paediatric surgical ward.

3.7.2 Study Period
The study was carried out over a four month pebetiveen January 2016 and April 2016.

3.7.3 Recruitment Procedure
All children below 10 years of age who had a dimgrtcolostomy in situ for more than 30

days were recruited during their routine followatghe Paediatric Surgical Outpatient Clinic
or while admitted in the paediatric surgical wavdafd 4A).

Consecutive enrolment of control subjects who rhetihclusion criteria was done as they

got admitted into the paediatric surgical ward.

3.7.4 Consenting Procedure
The details and significance of the study was givenritten and verbal form to the

parent/guardian by the principal investigator @eaach assistant. Only those willing to

provide a written consent were included in thigigtu

3.7.5 Implementation Plan
Data were collected by a structured questionnargaining identification, socioeconomic,

and clinical data from the parent or guardian o thinor. Additional information was
obtained from the patient's medical records. Theioggonomic situation and housing

conditions were also recorded.
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For the anthropometric assessment, measurementgeight, height, arm circumference
(AC), triceps skin fold thickness (TSF), were pemnied at the time of first contact with the
patient. The same weighing scale was used in allstibjects of this study. The length of
those below two years was taken while supine amghhéor those above 2 years was done
while erect. The nutritional assessment was peddrmsing anthropometric indicators
height/age (H/A), weight/age (W/A) and body masdexiage (BMI/A) according to sex,
taking as a basis the standard reference of thédWHmalth Organization (WHO) and using
the WHO AnthroPlus® program, version 3.2.2. Theultsswere expressed as Z scores,
considering that: children below 2 standard deworetipresents nutritional deficits, above 1
standard deviation for the indicator of BMl/age veoweight/obese, and above 2 standard

deviations for weight/age, presents high weightige.

In body composition assessment, to measure ACexttansible tape measure was used and,
for the TSF, a Lange® scientific skin fold calliparith 10gr/mm2 constant pressure.
Measurements were taken at the midpoint betweeml#wanon and the acromion in non-
dominant arm. Values below the 5th percentile wewasidered as indicators of risk of

diseases and disorders associated with malnutrition

Nutrition related history according to Subjectivdokal Nutritional Assessment (SGNA)
protocol was taken for each patient. History tgkimas conducted by a Surgical Resident
who was practicing in the study areas during thelysperiod. Data from the SGNA history
was summarized into one of three class groups; W-weurished, B-moderately (or

suspected of being) malnourished and C-severelgonakshed

All laboratory procedures were carried out at théepotomy room located at K.N.H. clinic
23 while observing sterility. The procedure waslax@d to the child and parent/guardian.
A peripheral vein was identified and the area déited with an alcohol swab. 5 millilitres of
blood was drawn using a sterile safety syringe aaddle, and dispensed into relevant
specimen bottles which was then appropriately ladelThe specimen was then transported
to the K.N.H. haematology laboratory using bloodnsport containers. Infection control
protocols were observed by gloving and gowning raypately during sample collection,

transport and analysis.

Samples were collected for a haemogram test, wiansdysis was performed with an

automatic counter. The cut-offs indicative of inqdate levels of haemoglobin and
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hematocrit was defined according to age: hemogleb#i year, <10.0g/dL; 1 to 5 years,
<11.0g/dL, and > 6 years, with 11.5g/dL; hematoert2 years, <31.0g/dL; 2 to 5 years -
<34.0g/dL, and > 6 years, with <36.0g/dL.

Other parameters which were measured from the bkpmtimen include: magnesium,

phosphate, calcium and albumin levels

3.8 Data Analysis
Data were entered in Excel for Winddw#\nalysis was performed in the Statistical Package

for the Social Sciences (SPSS) program, versiofl. Zdescriptive analysis was conducted
separately for cases and control groups, and casgoar of the two groups conducted. The
aim of the analysis was comparison of the nutrélstatus of children with colonic stomas
to those without colonic stomas admitted for swgdihese nutritional status comparison
was based on three parameters: nutritional Z-sctessatological measures (haemoglobin
and MCV), and lastly biochemical parameters (sealbmmin and micronutrients levels). For
Z-scores weight and height measures were useddolai@ weight for height Z score (WHZ)
standardised for age and sex. The WHZ was thesftraned into a binary variable using a
cut-off of -2. The primary comparison of nutritidnstatus was based on percentage of
patients with WHZ scores < -2. The percentage sesand controls with WHZ < -2 was
compared using logistic regression models to géme@alds Ratios and 95% confidence
interval. Weight-for-age and height-for-age Z seomeere calculated and reported as

secondary measures of nutritional status due todasensitivity for acute nutritional status.

For the secondary objectives involving comparingnatmlogical and biochemical markers of
nutritional status comparisons were based on clogl mean measures for children with
and without stomas and using two-sample Studdntést to compare the means. The mean
hemoglobin and MCV measures were obtained for egop along with the respective
standard deviation. T-test was then be performadinagsg unequal variances around the
mean. A mean difference in hemoglobin and MCV faitdren with and without stoma was

reported with a 95% CI and p value.

Similarly, mean serum albumin and micronutrientgele was obtained for each group along
with the respective standard deviation. T-test W@ performed assuming equal variances
around the mean. A mean difference in serum albamdhmicronutrients levels for children

with and without stoma was reported with a 95% @2l p value.
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Finally to characterize socioeconomic status ofegaers of children with stoma a

comparison of the characteristics of caregivers daage according to case and control status.
For variables measured on continuous scale for pkarage, the mean and standard
deviations were reported while categorical varialilee patients sex were summarized using
frequency distributions. The descriptive statist€socio-demographic characteristics (such
as age and gender) were presented using percenfegmsencies tables, pie charts and
graphs. Logistic regression was used to obtain @Ro(Cl) and these reported along with P

values.

3.9 Limitations

i.  Errors in biochemistry analysis resulting from l@&pecimen haemolysis
ii.  Selection of a suitable control group that is repreative of the population of

children without stoma is difficult
3.10 Dissemination Plan of Study Findings

The findings of the study will be disseminated tigb scientific presentations at the
departmental and college level as well as presentaiade at national and international

scientific conferences. The results of the finalgsis will be published in a peer reviewed

scientific journal
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4.0 ETHICAL CONSIDERATIONS
Institutional consent was sought from the Departm&nsurgery, University of Nairobi

(UON) and Ethics and Research Committee of KNHorimied consent was also sought from
parents/guardian of patients. Confidentiality anslgry was observed.

Patients who were diagnosed with Protein Energynhtation (PEM) during this study were
reviewed by a nutritionist attached to the Paedigdurgical Unit — K.N.H and corrective

nutritional measures instituted accordingly.

All questionnaire data will be safely stored duriagalysis and report writing and be
destroyed after concluding the dissertation andligation of scientific peer reviewed

manuscripts.

4.1 Safety Considerations

Only patients deemed to be clinically stable byithestigator were subjected to diagnostic
procedures. These were patients who by cliniciassessment, were unlikely not suffer
health deterioration once subjected to the diagn@sbcedures carried out in this study. In
this study these investigations included analysfs peripheral blood samples and
anthropometric measurements only. The safety abmat included in the study was not
interfered with by way of delays caused by waitioginvestigation or intervention since the
standard of care was not be altered by applicatidhe questionnaire or entry of information

to the data sheet. There was no adverse interle@nthe standard of care.
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5.0 RESULTS

A total of 80 paediatric surgical patients wereruged in the study including 40 children

with colostomies (cases) and 40 admissions fotigksurgery (controls).

5.1 Patient Characteristics
The mean age (x SD) of the patients with colostamag 4.46 years (+ 3.0) compared to a

mean age of 4.58 years (x 4.0) in children withcotmstomy. The most common age groups
among both cases and controls were 2-4 years ahd/gars (Table 1). There were 15
(37.5%) cases aged 5-8 years and 10 (25%) comtrte same age group while 13 (32.5%)
cases and 14 (35%) controls were aged 2-4 yeaese Mmas no significant difference in age
distribution among cases and controls (p = 0.55dhle 1. Male children accounted for 25
(62.5%) colostomy cases and 28 (70%) controls witlsignificant association between sex

and stoma (p = 0.478).

Table 1: Demographic characteristics of children wth colostomy and without colostomy
in KNH

Cases Controls P value
N (Percent) N (Percent)
Age < 2 years 9 22.5 10 25 0.554
2-4 years 13 32.5 14 35
5-8 years 15 37.5 10 25
9 years and above 3 7.5 6 15
Gender Male 25 62.5 28 70 0.478
Female 15 37.5 12 30

5.2 Socioeconomic status of the caregivers of chiéoh with colonic stomas at KNH
The socioeconomic characteristics of caretakechibddiren with colostomy were comparable

to those of caretakers of children without colosfo(able 2). Most caretakers in both
groups were aged below 30 years (57.5% in caseg3#din controls, p = 0.104). Among
the caretakers of cases 24 (60%) reported thathhdysecondary level education compared
to 26 (65%) caretakers of controls (p = 0.822).

The monthly income for 30 (75%) caregivers of camas 23 (57.5%) caregivers of controls
was less than Kshs 5000 (p = 0.098). There wel(@@¥%) cases whose households resided in
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semi-permanent housing compared to 23 (57.5%) alsntsimilarly residing in semi-
permanent houses (p = 0.82).

Table 2: socioeconomic status of caretakers of cifen with colostomy and those
without colostomy in KNH

Cases Controls P value
N (Percent) N (Percent)

Age <30 years 23 57.5 18 45 0.104
30-34 years 14 35 12 30
35 years and above 3 7.5 10 25

Level of education Primary 12 30 10 25 0.822
Secondary 24 60 26 65
Tertiary 3 7.5 4 10

Income <Kshs 5000 30 75 23 57.5 0.098
Kshs 5000-20000 10 25 17 42.5

Housing Permanent 16 40 17 42.5 0.82
Semi-permanent 24 60 23 57.5

Water source Protected water 20 50 7 17.5 0.845
Surface/
Unprotected water 10 25 3 7.5
Not stated

Figure 1 presents reported prevalence of gastsgiingd symptoms among children with
colostomy in KNH. The most prevalent Gl symptom wamiting (43.2%). Other Gl
complaints were diarrhoea (38.9%), anorexia (35.986) nausea (33.3%).

50
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0 35 '
]
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Nausea Vomiting Anorexia Diarrhoea

Figure 1: Gastrointestinal symptoms in children wity colostomy in KNH
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Table 3 shows the nutritional requirements andohysbf change in functional capacity
among children with colostomies compared to costrdlhere was no differences in the
percentages of cases (75%) and controls (82.5%yrtreg history of change in functional
capacity (OR = 1.98 [95% CI 0.60-6.57] p = 0.264). primary diagnosis of change in
energy demand was made in 7 (17.5%) cases and’) (dntrols. The diagnosis of change
in energy demand was not significantly associatéti wolostomies (OR = 2.10 [95% CI
0.56-7.87], p = 0.271).

Table 3: Nutritional requirements and energy demand of children with and without
colostomies

Cases Controls| OR (95% CI) P

History of change in functional
capacity No | 30(75.0)33(82.5) | 1.00(Ref)

Yes | 9(22.5) | 5(12.5) | 1.98(0.60-6.57) 0.264

=

Change in energy demand (Primary
diagnosis) No | 30(75.0)36(90.0) | 1.00(Ref)

Yes | 7(17.5) | 4(10.0)| 2.10(0.56-7.87) 0.271

5.3 Nutritional status of children with colonic stanas at KNH and controls
admitted for elective procedures

There were three children with any signs of aceteese malnutrition. Of the children with

severe malnutrition there were 2 (5%) cases wilbstomies and 1 (2.5%) control. There
was no significant association between documentata signs of severe malnutrition and

colostomies (OR = 2.05 [95% CI 0.18-23.59], p =6d)56 All three children had easily

plucked hair. The remaining signs of severe maimotrthat were documented were: pallor
(cases n = 1 and control n = 1), muscle wastingtobn = 1), ascites (cases n = 1), white
band on nailbed and glossitis (n = 1).
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Table 4: Signs of malnutrition in children with and without colostomies

Cases Controls | OR (95% CI) P

Any sign of severe
acute malnutrition No 38(95.0) 39(97.5) 1.00(Ref)

Yes 2(5.0) 1(2.5) 2.05(0.18-23.59 0.564
Specific signs of severe
acute malnutrition
Pallor Yes 1(2.5) 1(2.5) 1.00(Ref)

No 39(97.5) 39(97.5) 1.00(0.06-16.56 1
Easily plucked hair Yes 2(5.0) 1(2.5) 1.00(Ref)

No 38(95.0) 39(97.5) 0.49(0.04-5.60) 0.564
Muscle wasting Yes 0(0.0) 1(2.5) NA NA

No 40(100.0) | 39(97.5)
Ascites Yes 1(2.5) 0(0.0) NA NA

No 39(97.5) 40(100.0)
White bands on nailbed Yes 0(0.0) 1(2.5) NA NA

No 40(100.0) | 39(97.5)
Glossitis Yes 0(0.0) 1(2.5) NA NA

No 40(100.0) | 39(97.5)

Out of the children with colostomies 12 (30%) hastdry of weight loss in the last six

months compared to 5 (12.5%) controls also repprérhistory of weight loss in the same

period (Table 5). These differences in reportedgiveioss during the last 6 months was not
statistically significant (OR = 3.0, 95% CI 0.98:53, p = 0.062). However, considering the

past 2 weeks cases were significantly more likelyepport weigh loss compared to controls

(p = 0.018). Specifically, the risk of reporting iglet loss was five-fold higher in children
with colostomies compared to controls (OR = 5.8B%9CI 1.33-20.23).

Table 5: History of recent weight change in childra with and without colostomies

Cases Controls| OR (95% CI) P value
History of weight loss in last 6
months
No change 28(70.0)| 35(87.5 1.00(Ref)
Weight loss 12(30.0)| 5(12.5) 3.00(0.94-9.53 0.062
History of weight change in the
past 2 weeks
No change 27(67.5)| 35(87.5 1.00(Ref)
Increase 1(2.5) 2(5.0) 0.65(0.06-7.53 729
Decrease 12(30.0) 3(7.5) 5.19(1.33-20.23) 0,018
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5.4 Anthropometric Assessment
Three different measures of child nutrition weredigor the analysis, based on the World

Health Organization (WHO) definitions (Table 6).eTaverage WHZ, HAZ and WAZ scores
among cases with colostomies were 1.23, 1.33 ab#l, Xespectively compared to mean
scores of 1.05, 1.3 and 1.18 among the contradperdively. Wasting was significantly more
prevalent among children with colostomies 9 (22.%%npared to controls 2 (5%) with

colostomies having a five-fold increase in the w$kvasting compared to the controls OR =
5.52(95% Cl1 1.11-27.43), p = 0.037 (Table 6). Theas however, no significant association
between stunting (p = 0.809) or underweight (p Z0) and colostomies as shown in Table
6.

Table 6: Nutritional status of children with and without colostomies in KNH

Cases Control OR (95% ClI) P value
N (%) N (%)
WHZ
Normal (>-2 SD)
31(77.5) 38(95.0) 1.00(ref)
Wasting (<-2 SD)
9(22.5) 2(5.0) 5.52(1.11-27.43 0.087
HAZ
Normal (>-2 SD)
27(67.5) 28(70.0) 1.00(ref)
Stunting (<-2 SD)
13(32.5) 12(30.0) 1.12(0.44-2.89) 0.809
WAZ
Normal (>-2 SD)
34(85.0) 33(82.5) 1.00(ref)
Underweight (<-2 SD)
6(15.0) 7(17.5) 0.83(0.25-2.74) 0.762

There were 22 (55%) cases who met the definitioanatemia based on a haemoglobin cut
off values of 12g/dl compared to 13 (32.5%) comstrdlable 7 shows that haematological
measures in children with colostomies were sigaiftty lower compared to controls. The
mean haemoglobin level in children with coloston{i&8.3 £1.87) was 1 unit lower (95% CI
0.14 — 1.86) compared to the mean levels in can{hl.29+2.06), p = 0.026. Similarly the
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mean MCV in children with colostomies was 61.85488compared to a mean MCV of
71.14+£13.13 among controls (mean difference 9.2% €I 2.35-16.24).

Table 7: Mean haemoglobin and MCV in children withcolonic stomas and controls
admitted for elective procedures

Cases Controls Mean difference| P value
(n =40) (n =40) (95% CI)
Haemoglobin 10.30+1.87 11.29+2.06 1.00(0.14-1.86).026
MCV 61.85+18.15 71.14+13.13 9.29(2.35-16.24).011

The mean measures for biochemical parameter idreilwith colostomies and controls are
presented in Table 8. The mean levels of albunfinsphate, calcium and magnesium in
children with colostomies were 27.40, 2.21, 1.7@ &r23, respectively. These mean levels of

biochemical parameters were not significantly défe from those of the controls (Table 8).

Table 8: Mean serum albumin and micronutrients in &ildren with colonic stomas and
controls admitted for elective procedures

Cases Controls Mean difference | P value

(n = 40) (n = 40) (95% ClI)
Albumin 27.40+6.44 29.41+5.72 2.00(-1.67-5.68 @.29
Phosphate 2.21+3.28 1.59+0.40 -0.62(-1.82-0.58) 20.3
Calcium 1.77+1.06 3.36+5.63 1.60(-1.61-4.80) 0.849
Magnesium 1.23+0.38 1.36%0.39 0.13(-0.14-0.40) 0.36

5.5 Anthropometric Measures in Children with Colosbmy

5.5.1 Duration of Colostomy
The median duration since fashioning of the colmstin patients with stoma was 1.9 years
(IQR 1 to 3.8), with a range from less than a mdathl1.8 years. Most 25 (62.5%) patients

reported that the duration with colostomy was nibes one year (Figure 2).
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62.50%

Percentage of patients (%)

20% 15% 17.50%
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Time duration since fashioning of colostomy

Figure 2: Time duration since fashioning of colostmy in children with stoma in KNH

Duration of time with colostomy was not significgréissociated with haematological
parameters (Table 9). There were no significariedhces in mean haematological
parameter measurements between cases admittedoMgtomy depending on the duration
of time spent with the colostomy (Table 9). Mearrhaglobin values were (10.79 versus 10,
p =0.19) and MCV was 64.14 compared to 60.480551).

Table 9: Mean haematological measures in colostonpatients according to duration
since colostomy insertion

Duration since operation

<1year > 1 year Difference (95% CI) | P value
Haemoglobin| 10.79+1.73 | 10.00£1.92] 0.79(-0.37-1.95) 0{19
MCV 64.14+18.88 60.48+17.95 3.66(-8.21-15.52) 0.551
Albumin 24.27+10.51 28.90+2.28 | -4.63(-11.21-1.96) 0.201
Calcium 2.15+1.98 1.62+0.32 0.53(-0.85-1.91) 0.476
Phosphate | 4.0245.76| 1.43+0.44  2.59(-1.18-6.36) 40,21
Magnesium | 1.19+0.29 1.25+0.42 -0.07(-0.33-0.20) 306
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Table 10 presents the anthropometric indices feesand controls according to duration
with colostomy. There were no statistically sigraint differences in prevalence of stunting
(24 versus 16.4%, p = 0.435), wasting (18.2 vei8u8%, p = 0.292) or underweight (15.4
versus 19.4%, p = 0.819) in children who had hddstomies for less than one year

compared to those who has had colostomies for taimge periods (> 1 year).

Table 10:Anthropometric assessment of colostomy pants in KNH

WHZ
<-2SD | >=-2SD| OR (95% CI) P
Duration with
colostomy
<=1 year 2(18.2) 13(18.8) 1.0(ref)
> 1 year 7(63.6) 18(26.1) 2.53(0.45-14.20) 0.292
WAZ
<=1 year 2(15.4) 13(19.4) 1.0(ref)
> 1 year 4(30.8) 21(31.3) 1.24(0.20-7.74 0.819
HAZ
<=1 year 6(24.0) 9(16.4) 1.0(ref)
> 1 year 7(28.0) 18(32.7) 0.58(0.15-2.26 0.435

5.6 Hematologic Parameters in Children with Colostmies

Out of the 40 cases with colostomies there werg8&%) patients with a diagnosis of ARM
and 25 (62%) had HSD. HSD disgnosis was assocwatbda significant reduction in mean
hemoglobin levels (9.66+1.70) compared to ARM (6:1B70), p = 0.005 (Table 11). The
remaining hematologic parameters did not show Bagmit differences with primary

diagnosis of the children with colostomies.

Table 11: Hematologic parameters in children with olostomies in KNH

ARM HSD Difference (95% CI) | P value
Haemoglobin 11.36+1.70, 9.66+1.70 -1.70(-2.79 t61) 0.005
MCV 66.44+20.53 59.09+16.38 -7.35(-19.56 to 4.86) 0.249
Albumin 29.67+3.08 | 26.48+7.25 -3.19(-6.83 t0 0.45) 0.096
Calcium 1.62+0.25 1.81+1.21 0.20(-0.34 t0 0.73) 80.4
Phosphate 4.26+6.10 1.46+0.49 -2.80(-7.04t01.43) 0.235
Magnesium 1.26+0.37 1.23+0.40 -0.03(-0.35t0 0.29 0.856
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Table 12 presents the anthropometric indices dflidn with colostomies according to the

primary diagnosis. There was a significant assmeidietween diagnosis and stunting (p =

0.035) but diagnosis was not significantly asseciavith wasting (p = 0.77) or underweight

(p = 0.276). The stunting rate was four-fold higimechildren with colostomies and primary

diagnosis of ARM (32%) compared to those with ctioses and primary diagnosis of HSD
(20%), OR 4.57 (95% CI 1.12-18.73).

Table 12: Anthropometric measures in children withcolostomies in KNH

WHZ
<-2SD | >=-2SD| OR (95% CI)

Diagnosis

,HSD 6(54.5) 19(27.5) 1.0(ref)

ARM 3(27.3) | 12(17.4) | 0.79(0.17-3.78) 0.77
WAZ

HSD 5(38.5) 20(29.9) 1.0(ref)

ARM 1(7.7) 14(20.9) 0.29(0.03-2.72) 0.276
HAZ

HSD 5(20.0) 20(36.4) 1.0(ref)

ARM 8(32.0) 7(12.7) 4.57(1.12-18.73 0.085
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6.0 DISCUSSION

This study conducted within the paediatric surgigalt in KNH aimed to compare the
nutritional status of children with colonic stomtsthat of controls admitted for elective
procedures using anthropometric indices (WHZ, WAA &AZ), haematological values and
biochemical measures. Of these three measurestofional status two measures namely
anthropometric and hematologic showed a signifieasociation with colonic stomas. The
prevalence of malnutrition ranged between 5 and &#%asting among controls and cases,

respectively, 15 and 17.5% for underweight, anadu3® 32% for stunting.

At present there are no published studies reponrayalence of malnutrition in Kenyan
paediatric surgical patients. Despite this lacklioéctly comparable data the estimates from
this study are similar to reported prevalence ofnmaition among both paediatric surgical
and general inpatient populations in studies fraheosettings. The prevalence of stunting
in two South American studies ranged between 19 286%™ '° In a separate series of
hospitalised children the prevalence of Z scorées$ than -2 standard deviations was 18.2,
18.7 and 6.9% for indicators H/A, W/A and W/H, respvely®. Four studies using W/H
indicator or equivalent found a prevalence of acu&nutrition in the previous 10 years in
hospitalized children in Germany, France, the UKd @¢he U.S. between 6.1% and 14%,
while in Turkey up to 32% of patients had malnigrit’. The estimates of malnutrition
reported in the current study are within the ran§ehose reported in the populations of
paediatric inpatient populations in literature. T8lght variations in estimates between the
current study and existing studies could be expthirby underlying prevalence of
malnutrition in the general population of Kenyanldfen compared to populations within
which other studies were conducted. More imporyawith respect to underlying nutritional
status in populations is the observation that téatrition prevalence in KNH compares to
the national childhood malnutrition prevalence megd in Kenya Demographic Health
Survey 35-3% for stunting and 16% for underwéighKenyan school surveys report
stunting rates of 24.5%, 14.9% underweight and 9wasting’. The higher rates of
malnutrition in hospitalised Kenyan children comgzhto those reported in school surveys
could be attributed to the effects of the undedyilisease, and possibly due to complications
resulting from the surgical procedfire
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Wasting was more prevalent among patients withrgolstomas compared to controls while
the prevalence of stunting and underweight wassigstificantly different among cases and
controls. A possible explanation is the fact thaisting is a measure of acute malnutrition
and the stunting and underweight indices measumchmalnutrition.

The hematologic measures of malnutrition were Sicamtly associated with insertion of
colostomies. Children with stomas had significaddywer mean haemoglobin and MCV
levels. Chronic bleeding from the exposed mucoseotdnic stoma in children is common
due to recurrent trauma from appliances used ima&tgare. Studies have reported high
prevalence of anaemia in hospitalised children Wwitvel stomas in the range of 59 to 70%
22 |n the current study the overall prevalence paemia was 43.8% with a higher
prevalence in children with colostomies (55%). Hoere this study did not find an
association between the duration of time with astwmy and haematological parameters.
The type of stoma care appliances used could pgskdve an impact on the level of
haematological parameters. Poor stoma site care esplain high prevalence of anaemia,
possibly associated with poor socioeconomic statugpled with the prohibitive costs of
colostomy bags and other site care materials. his $tudy between 57.5 and 75% of
caregivers reported monthly incomes less than K¥0O5which can barely cover for the
costs of colostomy bags. Further studies are nesul@tbtermine whether the stoma site
appliances or dressings have an association wema#ological parameter levels. There was
a significant association between indications fopstomy(HSD or ARM) and hematologic
parameters with HSD patients having lower levelh@matologic parameters compared to
ARM. This observation requires further work to etlate whether the difference is due mere
bleeding from stoma site or the pathophysiologthefdisease.

The third measure of nutritional status namely tatary biochemical investigation was not
significantly associated with case-control stafitse biochemical markers included albumin,
magnesium, phosphate and calcium levels. Thisrfgndias unexpected because biochemical
markers are commonly deranged in the presence lofutnéion and poorer nutritional status
among cases was therefore expected to have congisgo changes in biochemical
parameters. In light of this finding it is notewwytthat the study was powered to determine
differences in the primary comparison of anthropmime&hanges in nutritional status and not
the secondary endpoints of hematologic and bioct&nparameters. Future studies are

needed that are specifically designed and adegquptelered to explore hematologic and
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biochemical parameters on surgical paediatric ptegiand particularly those with abdominal

stomas.

Specific signs of severe malnutrition occurred mya2.5 to 5% of the cases and controls,
implying that dependence on clinical manifestatansevere malnutrition in childhood to
identify patients requiring nutritional intervemio would result in considerable
underestimation of the burden of malnutrition iregatric surgical patients. These findings
are in line with studies that report relatively Igsevalence of severe malnutrition verified
using anthropometric indices in comparison to mateand mild malnutrition. The rates of
severe malnutrition in hospitalised children inyioeis studies are in the range of 1.7%As
such clinical signs of malnutrition have a highstahegative rate and should not be relied on
for nutritional screening of paediatric surgicaltipats. Instead anthropometric measures
should be applied in nutritional screening of alirgical patients because of the high

prevalence of malnutrition in admission to thisgscal unit in Kenya.

6.1 Study Strengths and Limitations
The comprehensiveness of nutritional assessmepaiediatric surgical patients with colonic

stomas spanning anthropometry, hematologic anchbiaal investigations and inclusion of
a suitable control group of surgical patients atbdifor elective surgery are major strengths
of the current study. However, considering theetiamd resource constraints in conducting
the study the case-control study design was idealied for investigating nutritional status

of children with colonic stomas.

A potential limitation of the findings reported beare the use of a subjective measure of
recent changes in nutritional status in childreowiver, this limitation was overcome by
including additional standardised anthropometry sness that in addition to assessing recent
changes in nutritional status also measure chrauigtional status of the subjects.

6.2 RECOMMENDATIONS

6.2.1 Comparison of Nutritional Status of Colonic ma and Elective Surgical Patients
Based on the findings of high prevalence of malhatr and anaemia in children with
colonic stomas the study recommends nutritionakesung of all paediatric surgical
admissions followed by nutritional intervention c¢hildren with malnutrition or at risk of

malnutrition.
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6.2.3 Screening tools
Subjective assessment tools were found to significaunderestimate the prevalence of

malnutrition in the population studied. Therefotdjs study recommends the use of

anthropometric measurements for screening of mtiout in children aged below 10 years.

6.2.4 Caregiver socioeconomic status
Caregivers of children with colonic stomas in KNHer& predominantly from low

socioeconomic status and might benefit from dietanynselling and health information on
the vulnerabilities and nutritional requirementscofonic stoma patients. This group could
also benefit from well organised and coordinatek gaovided by surgical teams with the
intention of optimising wound healing in view ofettobserved resource constraints e.g.

inability to afford colostomy bags.

6.3 CONCLUSION
The prevalence of malnutrition in paediatric suagiadmissions is high and there exists a

significant association between wasting, low hadoimg, low MCV values and colonic
stomas. Therefore, there is need to conduct raratistatus screening followed by institution
of corrective nutritional care among paediatricgszal admissions considering malnutrition

has adverse effects on healing, growth and surgidabme.
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APPENDICES

APPENDIX I: CONSENT FORM

A COMPARISON OF THE NUTRITIONAL STATUS OF CHILDREN WITH
COLONIC STOMAS AND THOSE WITHOUT STOMAS
ADMITTED FOR ELECTIVE SURGERY AT THE KENYATTA NATIO  NAL
HOSPITAL

English version

This Informed Consent form is for parents/Guardmaith children participating in this study
at KNH.

We are requesting these patients to participati@siresearch project whose title' s
comparison of the nutritional status of childrethagolonic stomas and those without stomas
admitted for elective surgery at the Kenyatta Nalddospital”

Principal investigator: Dr.Mwika Mwirichia
Institution: School of Medicine, Department of surgery- Univigrsif Nairobi
Supervisors Dr F. Osawa, Dr. J. Ndung'u

This informed consent has three parts:
1. Information sheet (to share information about #search with you)
2. Certificate of Consent (for signatures if you agieeéake part)
3. Statement by the researcher

You will be given a copy of the full Informed Comsé-orm
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Part I: Information sheet

My name is Dr. Mwika Mwirichia, a post graduate d#at at the University of Nairobi's
School of Medicine. | am carrying out a study tetedmine the nutritional status of pediatric
surgical patients with colonic stomas and thosénaut stomas at the Kenyatta National
Hospital This will be determined by data collection througling a questionnaire, patient

examination and laboratory tests.

Purpose of the study
The purpose for this study is to improve the carevipded to children at the paediatric
surgical unit. The findings may form a useful baseto assess and improve care of children

with colonic stomas and paediatric surgical pasemtyeneral.

Voluntariness of participation

| am inviting you to participate in my study anduyare free to either agree immediately after
receiving this information or later after thinkiagpout it. You will be given the opportunity to
ask guestions before you decide and you may ta#nyone you are comfortable with about
the research before making a decision. After régithis information concerning the study,
please seek for clarification from either myselfroy assistant (Dr.FarihaFazal) if there are

words or details which you do not understand.

Confidentiality

If you agree to participate, you will be asked tovde personal information and other
details related to your child's condition as wallexamination and laboratory tests. All the
information which you provide will be kept confideal and no one but the researchers will
see it.

Your name will not appear in any document. Thernmiation about you will be identified by
a number and only the researchers can relate théemnto you as a person. Your information
will not be shared with anyone else unless autkdri2y the Kenyatta National
Hospital/University of Nairobi - Ethics and Resda@ommittee (KNH/UoN-ERC).
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Risks

Your child's involvement in this research will bedugh an interview and clinical evaluation
and you will not expose him/her to any risks if yoansent to participate. There will be no

extra cost incurred for participating in the study.

Right to withdraw from the study

Participation in this study is out of your own fre@l, you will not be denied medical care in
case you refuse to participate in the study .Yow stap participating at any time with no
consequences whatsoever. All the information tloat give us will be used for this research
only.

This proposal has been reviewed and approved bKiNte/UoN-ERC, for the duration of
one year, which is a committee whose work is toerslre research participants like you are
protected from harm. It was submitted to them tglothe Chairman of the Department of
Surgery at the School of Medicine of the UniversityNairobi with the approval of the three
university supervisors. The contact informatiorthese people is given below if you wish to

contact any of them for whatever reason;

Secretary, KNH/UoN-ERC

P.O. Box 20723 KNH, Nairobi 00202

Tel 726300-9

Email: KNHplan@Ken.Healthnet.org

University of Nairobi research supervisors

Dr. F. Osawa

Department of Surgery, School of Medicine, Univigrsif Nairobi
P.O. Box 19676 KNH, Nairobi 00202

Tel # 0202726300

Mr. James Ndung'u

Department of Surgery, School of Medicine, Univigrsif Nairobi
P.O. Box 19676 KNH, Nairobi 00202

Tel # 0202726300
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Principle researcher:

Dr.MwikaMwirichia

Department of Surgery, School of Medicine, Univigrsif Nairobi
P.O. Box 20890 KNH, Nairobi 00202

Mobile phone 0721514477

Research Assistant

Dr.Fariha Fazal

Department of Surgery, School of Medicine, Univigr&f Nairobi
P.O. Box 20890 KNH, Nairobi 00202

Mobile No. 0727507961
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Part II: Consent certificate by patient

s dTEElY  give cOnsent  for miychild
NAME ... e to take part in the studpnducted
by Dr.Mwika Mwirichia, the nature of which has beexplained to me by him/his research
assistant. | have been informed and have undershaidny child's participation is entirely
voluntary and | understand that | am free to widwdmy consent at any time if | so wish and
this will not in any way alter the care given to ehild. The results of the study may directly
be of benefit to my child or other patients and ensignificantly to the Medical professionals
to better understand the nutritional status of gieidi surgical patients with colonic stomas

and those without stomas at the Kenyatta Natiomeipial.

Signature/left thumb print (Parent/Guardian)

Day/Month/Year

Thumb print of participant ifUnable to sig

due to illiteracy

Statement by the witness if participant is illiterae
| have witnessed the accurate reading of the confem to the participant, and the
individual has had the opportunity to ask questidronfirm that the individual has given

consent freely.

N AN Of WSS . .. e ittt e e e e e e e e e e e e e e e e e e e

Day/Month/Year
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Part Ill: Statement by the researcher
| have accurately read out the information shed¢hé participant, and to the best of my

ability made sure that the participant understahddollowing:

* Refusal to participate or withdrawal from the stwdll not in any ways compromise
the quality of care and treatment given to thegueti

¢ Allinformation given will be treated with confidgality.

* The results of this study might be published to aere the knowledge of the
nutritional status of paediatric surgical patientth colonic stomas and those without
stomas at the Kenyatta National Hospital. | confihat the participant was given an
opportunity to ask questions about the study, ahdha questions asked by the
participant have been answered correctly and td#se of my ability. | confirm that
the individual has not been coerced into givingsem, and the consent has been

given freely and voluntarily.

A copy of this Informed Consent Form has been mgledito the participant.

Name of researcher taking CONSENt..........c.oviiitiiiiie i e

Signature of researcher taking the consent ..............c.coeecciiiiiiiine.n.

Day/Month/Year
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SWAHILI VERSION
FOMU YA IDHINI

(i) Sehemu ya kwanza — Maelezo ya Daktari mtafiti.

Mimi ni Dkt. Mwika Mwirichia, kutoka chuo kikuu chBairobi, kitivo cha Utabibu, idara ya
upasuaji. Ninafanya utafiti wa kuangalia “Nutritedrstatus of pediatric surgical patients with
colonic stomas and those without stomas at the &iayNational Hospital’Ningependa
kumchagua motto wako katika utafiti huu wangu. fditya hivyo kwa kukuuliza maswali
Fulani kuhusu afya ya mtoto wako na kufanya vipiga uzani pamoja na damu.

Habari zote zitakazo kusanywa zitashughulikiwa lsird na hazita sambazwa ila tu kwa
ruhusa kutoka kwa mkurugenzi mkuu wa utafiti waahkikuu cha Nairobi na hospitali kuu

ya Kenyatta.

Umuhimu wa utafiti huu

Utafiti huu utawasaidia madaktari kuelewa ni watatangapi hupata shida hizi baada ya
upasuaji wao na utawasaidia katika kutengeneza zgiakusuluhisha shida hizi katika

hospitali kuu ya Kenyatta.

Uhuru wa kujihusisha na kujitoa kutoka kwa utafiti

Kuhusika kwako kwenye utafiti huu hakuna malipygte ila ni kwa hiari yako mwenyewe
na pia unaweza kujiondoa kwa utafiti wakati wowbila kuhatarisha matibabu yako katika
Hospitali Kuu ya Kenyatta. Naomba mimi ama wasaiiangu wakuulize maswali ambayo

yatajibiwa kwa fomu maalum.

Siri ya habari utatupatia

Habari yote ambayo utatuarifu ni ya siri kati yakasi watafiti na haitaenezwa kwa watu
wengine. Jina lako halitaandikwa kwenye fomu yoyote

Unaweza kuuliza maswali yoyote kuhusu utafiti h@auukiridhika tafadhali ijaze fomu ya
idhini iliyopo hapa chini. Unaweza pia kuuliza sivalote baadaye kwa kupiga simu ya
mtafiti mkuu ama mkuu wa idara ya upasuaji katikaca kikuu cha Nairobi ama walimu

wasimamizi wa utafiti ukitumia nambari za simu aifazo;
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Katibu wa utafiti , Hospitali kuu ya Kenyatta na Chuo kikuu cha Nairobi.

Sanduku la Posta 20723 KNH, Nairobi 00202.

Nambari ya simu 726300-9.

Walimu wasimamizi wa Chuo kikuu cha Nairobi:
Dkt. F. Osawa,

Sanduku la Posta 19676 KNH, Nairobi 00202.
Nambari ya simu:0202726300

Dkt J. Ndungu

Sanduku la Posta 19676 KNH, Nairobi 00202.
Nambari ya simu:0202726300

Mtafiti Mkuu: Dkt. Mwika Peter,

Idara ya Upasuaji , shule ya Tiba- Chuo kikuu claadbi,
Sanduku la Posta 20890 KNH Nairobi 00202.
Nambari ya simu ya rununu 0721514477 .

Mtafiti Msaidizi: Daktari Fariha Fazal

P.O. Box 20890 KNH, Nairobi 00202
Nambari ya simu ya rununu: 0727507961
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(i) Sehemu ya pili — Idhini ya mgonjwa.

MIMI(JINA) ...t e mzazi/mchungaji wa ia la
MOONJWA) ..t e e e e re e e .kwa hiari yangu nimekali kushiriki
katika utafiti huu unaofanywa na Daktari Mwika Rdtatokana na hali ambazo nimeelezwa
na sio kwa malipo ama shurutisho lolote.

Nimeelewa kwamba ninaweza kujiondoa wakati wowdtigkapo na hatua hii haita hatarisha
matibabu anayo yapata mgonjwa wangu. Matokeo yétiuyaweza kuwa ya manufaa

kwangu ama kwa wagonjwa wengine kwa jumla na hatdaktari wenyewe.

Sahihi / alama ya kidole cha gumba katika sanduku
Tarehe. .. ...
Siku/ Mwezi/ Mwaka Jina la shahidi...................coc
SANINI. .
TareNe. ..

(Siku/ Mwezi/ Mwaka)

(iif) Sehemu ya tatu - Dhibitisho la mtafiti
Hii ni kuidhinisha ya kwamba nimemueleza mzazi athamgaji kuhusu utafiti huu na pia

nimempa nafasi ya kuuliza maswali. Nimemuelezaugaalyo;
® Kwamba kushiriki ni kwa hiari yake mwenyewe bilalipa.
® Kushiriki hakutasababisha madhara ama kuhataristisha kamwe.

®* Anaweza kujiondoa kutoka kwa utafiti huu wakati vatev bila kuhatarisha matibabu

anayoyapata katika hospital kuu ya Kenyatta.

®* Habari ambazo atapeana hazitatangazwa hadharaai rbilusa kutoka kwake
(mshiriki) na pia kutoka kwa mwenyekiti wa idaraukya utafiti wa hospitali kuu ya
Kenyatta na chuo kikuu cha Nairobi.
Jina la mtafiti ama msimamizi Wake............oou i e e
SANINI. ..

K81/ Mwezi/ Mwaka)
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A COMPARISON OF THE NUTRITIONAL STATUS OF CHILDRENVITH
COLONIC STOMAS AND THOSE WITHOUT STOMAS
ADMITTED FOR ELECTIVE SURGERY AT THE KENYATTA NATIONAL
HOSPITAL
ASSENT FORM FOR CHILDREN 7 YEARS TO 10 YEARS

My name is Dr. Mwika Peter. | am doing a study abautritional status of pediatric surgical

patients with colonic stomas and those without st®at the Kenyatta National Hospital.
Purpose of study

This may help us understand the burden of suchlgmab and enable us improve our
outcomes and hence change our patient care, iingprypvement on our part, is necessary. If
you would like, you can participate in this study.

Voluntariness of participation

Participation into this study is voluntary and noeocan force you to participate. If you
decide you want to participate in my study, youl Wwé asked some personal questions and
required to go through a questionnaire with me gresearch assistant.

Risks

There are no risks involved in this study; you wadit incur any extra costs for participating
in this study.

Right to withdraw from the study

You can withdraw from the study at any point in @éinand this will not affect your
management at KNH. You will not be denied any serdue to your withdrawal
Confidentiality

Other people will not know if you are participatimg this study. Your answers and your
progress will be kept private. When | tell otheople about my research, | will not use your
name, so no one can tell who | am talking about.

Your parents or guardian have to say it's OK fou yo be in the study. After they decide,
you get to choose if you want to do it too. If ydon't want to be in the study, you will not
get into any trouble. You can stop being in thelgtat any time.

My telephone number is 0721514477. You can califrgeu have questions about the study
or if you decide you do not want to be in the stady more.

I will give you a copy of this form in case you mtdo ask questions later.
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Sign this form only if you:

* have understood what you will be doing for thisdgtu
* have had all your questions answered,
* have talked to your parent(s)/legal guardian abiusatproject, and

» agree to take part in this research

Your Signature Name Date

Name of Parent(s) or Legal Guardian(s)

Researcher explaining study

Signature Name Date
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ASSENT FORM (SWAHILD

ULINGANISHO WA HALI YA AFYA KATIKA WATOTO WALIOFANY IWA
UPASUAJI MPANGILIO WA TUMBO NA KUTIWA MFUNGUO WA UT UMBO NA
WASIO, KATIKA HOSPITALI KUU YA KENYATTA.

FOMU YA IDHINI YA WATOTO WALIO NA UMRI WA MIAKA KAT | YA SABA
NA KUMI .

Jina langu ni Dkt. Peter Mwika. Ninafanya uchungwai hali ya afya katika watoto walio
fanyiwa upasuaji wa tumbo na kutiwa mfunguo w tumbowale wasio nao, katika hospitali

kuu ya Kenyatta.

Dhamira ya utafiti.
Matokeo ya utafiti huu yanaweza saidia kuelewaalzitbkonazo na aina hii ya utabibu na
kusaidia kuboresha matokeo na huduma kwa wagonjgvea@fanyiwa aina hii ya upasuaji.

Ikiwa ungependa kushiriki katika utafiti huu, naltusujiandikishe kwa mkataba wa uwiano.

Hiari ya kushiriki.
Kushiriki katika utafiti huu ni kwa hiari na hammaasharti yeyote ya lazima. Unapo kubali
kushiriki katika utafiti huu, utaulizwa maswali ¥akuhusu kupitia dodoso hili, aidha nami

au mtafiti msaidizi wangu.

Je, kuna hatari ya kushiriki?
Hakuna hatari wala gharama ya ziada yeyote itakakomba kutokana na kushiriki katika

utafiti huu.

Uhuru wa kujiondoa kutoka utafiti.

Una haki ya kujiondoa kutoka ushiriki wa huu ufafitakati wowote upendapo na uamuzi
huo hauwezi dhuru matibabu yako kwa vyovyote vile.

Hifadhi ya siri.

Hakuna yeyote mwingine atakayejuzwa ushiriki walatika utafiti huu. Majibu yako na
mwelekeo wa matibabu yako yatakuwa ni siri na Hfaghko. Ninapojuza watu kuhusu
utafiti wangu, hakuna popote nitataja jina lakaybibasi hamna atakaye tambua kwa majina

walioshiriki.
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Itawabidi pia wazazi au wadhamini wako kukubali itigkh wako katika utafiti huu.
Watakopo amua, utakuwa nawe huru kukubali kwa kikstpia. ljapo hautakubali, hakuna

madhara yoyote utapata. Una uhuru wa kujiondo&&atiafiti.

Nambari yangu ya rukononi 0721 51 44 77. Wawezaphkgia simu wakati wowote kuulizia
zaidi kuhusu utafiti huu au ikiwa ungependa kujioad
Nitakupanakalayafomubhiiikivaungependakuulizamasxeadiibaadaye.
Tia sahihi iwapo;

* Umeelewa ushiriki wako katika utafiti huu

» Maswali yako yote yamejibiwa vilivyo

* Umejadili na wazazi au wadhamini wako kuihusu

 Umekubali kushiriki katika utafiti

JiNA1AKO. ... Sahihi YaKO. .o s

Tarehe. ...

Jina la mMzazi aU MANGIMINI. ... et e e e e e eenees

Mtafiti aliyekupa maelezo ya utafiti
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APPENDIX IIl: QUESTIONNAIRE FOR CHILDREN WITH COLOS TOMY

A COMPARISON OF THE NUTRITIONAL STATUS OF CHILDREMWITH
COLONIC STOMAS AND THOSE WITHOUT STOMAS
ADMITTED FOR ELECTIVE SURGERY AT THE KENYATTA NATIONAL HOSPITAL

QUESTIONNAIRE FOR CHILDREN WITH COLOSTOMY

Date:

Questionnaire No. .............

1. Demographic data

c) Current age ............
d)Age at the time of fashioning of the colostomyo(iths):

e)Date of fashioning of the colostomy:

f)Duration with a colostomy:

2. SGNA DATA COLLECTION TOOL
A. History of weight change

l. History of weight loss in last 6 monthsres No

a) __ (grams/kilograms)

b) % of previous weight]

Il. History of weight change in the past 2 weeksk(as appropriate)

a) No change in weight in the past 2 weeks ................
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b) Increase in weight in the past 2 weeks ...................

c) Decrease in weight in the past 2 weeks ...................

lll. History of dietary change

a) Usual diet (specify name and quantity)

b) Supplementary diet: meals /day; specify type

c) Regular diet: meals/day; specify type

d) History of change in type and/or quantity oftdes  No

Details:

IV. Has any of the following gastrointestinal sympis listed below occurred in the past two
weeks (indicate “Yes” or “N0”)

a) NauseaYes No

b) Vomiting. Yes No
c) Anorexia.Yes No
d) DiarrhoeaYes No

V. History of reduction in the child’s normal adtiYesNo

If Yes, duration in weeks

VI. Disease and its relationship to nutritional uggments. Primary diagnosis (Change in

energy demandves No

VII. Signs of malnutrition (state “Yes” or “NO” g=er the signs of malnutrition listed below)

b). Easy pluck- ability of hair...................
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C). muscle wasting ...................
d). AsCites .........ccvveivennnnn.

e). White bands at nails ................
f). Angular stomatitis ................

g) GloSSItiS....cvviviieii e

h). Pellagrous dermatitis .................

3. Anthropometric measurements:

Weight (Kg) | Height (cm) AC(cm) W/H W/A H/A | BMI(W/H?)

4. CLINICAL EXAMINATION DATA:

A. Diagnosis{): ARM HSD Other

. Has any of the Stoma complications listed below eceurred? (tick where appropriate):
. Bleeding......cccoovvviiiiiinnnn.

. Stoma diarrhoea...................

. Stoma stenosis.........c.ccoee.....

B
1
2
3. Stoma Prolapsed...................
4
5. Stoma Retraction...................
6

. Bridge breakdown.................
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C. Haematological Parameters

Haemoglobin Haematocrit (%) MCV MCHV

D. Blood biochemistry

Albumin Calcium Phosphate Magnesium

5. Parent/Guardian Data:

A. Age.
B. Level of educatioity):

Primary Secondary ertiary No formal education

C. Income per month (Kenyan currendly)

<2500 2500 - 5000 5001 - 10000 10001-20000 >20000
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D. Housing
Type of housing material (Tick where appropriate)

Bricks wooden palm/lattice/mud Others
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APPENDIX IlI: QUESTIONAIRE FOR CHILDREN WITHOUT AC OLOSTOMY

Title: A COMPARISON OF THE NUTRITIONAL STATUS OF CHILDREMITH

COLONIC STOMAS AND THOSE WITHOUT STOMAS

ADMITTED FOR ELECTIVE SURGERY AT THE KENYATTA NATIONAL HOSPITAL

QUESTIONAIRE FOR CHILDREN WITHOUT A COLOSTOMY

Date:

Questionnaire No. .............

1.Demographic data

c)Current age ............

d) Diagnosis...............

2. SGNA DATA COLLECTION TOOL

A. History of weight change

l. History of weight loss in last 6 months. Yes No

a) __ (grams/kilograms)

b) % of previous weight]

Il. History of weight change in the past 2 weeksk(as appropriate)
a) No change in weight in the past 2 weeks ................

b) Increase in weight in the past 2 weeks ...................
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c) Decrease in weight in the past 2 weeks ...................
[ll. History of dietary change
a) Usual diet (specify name and quantity)

b) Supplementary diet: meals /day; specify type

c) Regular diet: meals/day; specify type
d) History of change in type and/or quantity oftddes  No

Details:

IV. Has any of the following gastrointestinal sympis listed below occurred in the past two

weeks (indicate “Yes” or “No”)

a) Nausea. Yes No

b) Vomiting. Yes No

c) Anorexia. Yes No

d) Diarrhoea. Yes No

V. History of reduction in the child’s normal adti Yes No

If Yes, duration in weeks

VI. Disease and its relationship to nutritional uggments. Primary diagnosis (Change in

energy demand )Yes No

VII. Signs of malnutrition (state “Yes” or “NO” g=er the signs of malnutrition listed below)

b). Easy pluck-ability of hair...................
€). muscle wasting ...................

d). ASCites .......cooovveiiennnnn.
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e). White bands at nails ................
f). Angular stomatitis ................

g) GloSSItiS....cvvieiie e

h). Pellagrous dermatitis .................

). Other; specify

3. Anthropometric measurements:

Weight (Kg) |Height (cm) | AC(cm) WI/H WI/A H/A BMI(W/H)
4. CLINICAL EXAMINATION DATA:
a. Diagnosis | |
b. Haematological Parameters
Haemoglobin Haematocrit (%) MCV MCHV
c. Blood biochemistry
Albumin Calcium Phosphate Magnesium
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5. Parent/Guardian Data:

A. Age.

B. Level of educatiortV):

Primary Secondary Beyt No formal education

C. Income per month (Kenyan currency)

<2500 2500 - 5000 5001 - 100a@001-20000 >20000

D. Housing:
Type of housing materialf

Bricks wooden palm/lattice/mud Others
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APPENDIX IV: SCREENING TOOL:

Title: A COMPARISON OF THE NUTRITIONAL STATUS OF CHDREN WITH
COLONIC STOMAS AND THOSE WITHOUT STOMAS
ADMITTED FOR ELECTIVE SURGERY AT THE KENYATTA NATIONAL
HOSPITAL

Screening tool:
This tool shall be utilised to screen patients ljlezises and control) for any parameter
listed in the exclusion criteria. Any patient foutachave any of the parameters listed

below shall not be included in this study.

1. Is the patient above 10 years? Yes ....... No.......

2. Does the Patient have any condition that impainmpiometric measurements such as

edema, anasarca, or limb amputation? Yes ........ NoO ....

3. Is the Patients suffering from any neurologicakdmses which could impair

musculoskeletal development? Yes ....... NO ............

4. Does the patient have gastrointestinal disordefsiwimpair nutrient absorption such
as celiac disease, gastro-oesophageal reflux,nGradisease and short-gut? Yes
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