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ABSTRACT

Background: Dehydration is the most frequent and dangerousptioation of
acute gastroenteritis which accounts for milliomsleaths each year in young
children, mostly in developing countries. There agm much to be learned
about the factors that place a child at a partrctgk of dying of diarrhoea due
to dehydration or the differences between the rigjof mild and self-limited
episodes and those that may lead to death. Id=ttdn of these risk factors
would help in predicting the children with acutesgaenteritis who are more
likely to develop severe dehydration/hypovolaenhiock and therefore likely to
die.

Objective: To determine the risk factors for severe dehydmatiand
hypovolaemic shock in children aged 2-36 monthssgméng to Kenyatta
National Hospital with acute gastroenteritis.

Methods: The study applied a cross-sectional comparativégdeg\ total of
214 children aged 2-36 months with acute gastrogistduring the study period
was identified and a questionnaire administereitiéor guardians with regard to
the clinical profile, socio-demographic factors atiek guardian’s practices
during the diarrhoeal episode. Seventy-six (76) lsmVvere dehydration/
hypovolaemic shock while one hundred and thirtyh&B8) had no or some
dehydration.

Study Outcome: Multivariate analysis by logistic regression wasneloto
determine which factors are risks for severe dedtyain/ hypovolaemic shock in
children with acute gastroenteritis.

Findings: The socio-demographic risk factor for severe deéyoin and
hypovolaemic shock in children presenting to KNHhaacute gastroenteritis is
living in a mud floor house. The clinical risk facs are longer duration of
diarrhoea, vomiting everything and presence of oobmdity. Similarly,
stoppage of (breast)feeding by the guardian duhegcourse of the illness is a
risk factor. The provision of ORS and Zinc reduate tisk of severe dehydration
and hypovolaemic shock in the same population.



INTRODUCTION/LITERATURE REVIEW

Acute gastroenteritis accounts for millions of dsateach year in young
children, mostly in developing countrfesDehydration, which may be
associated with electrolyte disturbance and meiabatidosis, is the most
frequent and dangerous complication

Worldwide, 3-5 billion cases of acute gastroenteand nearly 2 million deaths
occur each year in children under 5 yé@8the childhood deaths in developing
countries in 1993, about 23% resulted from diarehoBehydration caused by
severe diarrhea is a major cause of morbidity amdrilgiren in Kenyad At
Kenyatta National Hospital, gastroenteritis accedntor about 18%(2,260) of
admissions to peadiatric wards in 2007. In the sge®, one thousand one
hundred and sixty one(1,161) cases of dehydratien tb gastroenteritis were
admitted of whom 225(19.4%) died This high case fatality rate is however
partly explained by the presence of co-morbidiidsch may not have been
picked at admission by the clinician or not entergd the records during data
collection, or not incorporated in the final diagrs

Severely dehydrated or shocked children usuallyd nagavenous fluids and
hospital admission. Given that the mean cost foh @amission using the NHIF
rates is Ksh. 16,556 the economic loss is enormous

There remains much to be learned about the fadhats place a child at a
particular risk of dying of diarrhoea due to delatn or the differences
between the majority of mild and self-limited eles and those that may lead
to deatf. Identification of these risk factors would help predicting the
children with acute gastroenteritis who are moielli to develop severe
dehydration/hypovolaemic shock. This would inture bseful especially at
developing community advocacy messages and in rclimdlow up of this
children to reduce child mortality.

There are no studies which have specifically lao&ethe risk factors for severe
dehydration/ hypovolaemic shock in children witlhutgcgastroenteritis. The few
studies done have dealt with risk factors for ‘ddriaying diarrhoea’ or ‘life-

threatening diarrhoea’. In these studies one gadughildren consisted of those
with severe dehydration and moderate dehydratioilevthe other consisted of
those with no dehydration. There is no mention ygdvolemic shock but it is

important to note that at the time these studiesewlone the World Health
Organisation had not classified shock seperataynfisevere dehydration. It
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follows therefore that cases of hypovolaemic shackild have been among
those classified as severe dehydration.

Child-related factors thatave been shown to be associated with dehydrating
diarrhoea are age and nutritional status. In aystiadie in a metropolitan area of
Porto Alegre, Brazil, in infants aged less thamidhths the risk of dehydrating
diarrhoea was significantly higher in the first ®mths of life, and in those aged
12-23 months the risk was again greater in youmt@ddren(12-17month3).
Another study done in the same country found oait tie risk of moderate and
severe dehydration decreased sharply with age asdapproximately twenty
times greater in the first two months of life thianthe period 9-11 months
There was however no significant variation in thek rwith age during the
second year of life. In the same study, the hidheh orders were associated
with greater risks since children with three or enotder siblings were twice as
likely as first borns to develop moderate or sevsieydration.

Further, low body weight, regardless of age, wamdbin Brazil to be strongly
associated with the risk of severe dehydratidnow body weight was found to
be superior to more complex anthropometric indiceduding weight for age,

weight for length or length for age, and also tdyesigns and symptoms during
the diarrhoea episode.

The socio-demographic factors of the guardian vitcdies have shown to be
risk factors for severe disease in terms of dehyairanclude family income and
maternal education level. In a case-control stad®haka, Bangladesh, income
in the uppermost quartile of the study populatioependently of maternal
education, was associated with 41% reduced rigeweére disease(dehydration)
compared to the lowest quartile. In addition, aftéyusting for family income, 7
or more years of school education was associatéal 54% reduced risk of
severe disease as indicated by presence of deloydfaBased on the concept
that socio-economic variables operate through afsptoximate variables it is
contended that maternal education, independentigcohomic power through
its impact on disease from acute diarrhoea, fadmuranfluences child
survivaf®.

In contrast, the study in Brazil did not find fagnihcome, maternal education
and employment as risk factors of severe dehydrati@cute gastroenteritis



Guardians’ practices may also determine the degfréehydration due to acute
gastroenteritis. In Bangladesh, withdrawal of bifeasling by mothers during
diarrhoeal episode was shown to be associated avghbstantially increased
risk of dehydration compared with those who did stdp breastfeedifig
Compared with infants who are exclusively breastbexdtle-fed infants are at a
higher risk of dehydrating diarrhdeaPartially breastfed infants were at
intermediate levels of risk. Furthermore, compaxéti those still breastfeeding,
children who stopped in the previous 2 months aoeenlikely to develop
dehydrating diarrhoéaln Brazil, children who were not breastfed wenece
times more likely to become dehydrated than thdse received breastmilk but
no other milk. Dehydrating diarrhoea in these studies meant diaehwith
moderate or severe dehydration.

In terms of the clinical profile of the child,théadhoeal duration on the day of
attendance to hospital, frequency of stool per\aagiting by the child, oral
rehydration therapy and drugs given at home ardtional status have been
shown to be significantly associated with dehydrati Vomiting in particular
has been shown to be a significant risk fa¢tGr It has been shown that many
mothers stop the use of oral fluids completely wbleitdren vomit*, despite the
fact that vomiting does not prevent successful oehlydration therapy. Drugs
given at home increase the risk for dehydration, amfact have been shown to
prolong the duration of diarrhoea and put the childisk again of developing
dehydration™.

Locally, Gitau in a study of factors associatethwate hospital presentation,
found out that symptoms of cough and diarrhoea vikety to be associated
with presentation later than 3 days and that cleesaof children with late
presentation were likely to have explored otheriopt first®. In addition he
reported use of herbal medicine by 5% of the chiidand this was associated
with marked likelihood of late presentation. Simya Tailer reported that
33.5% of all patients presenting with acute diagd@resented after four days
since onset of diarrhofaThis makes duration of diarrhoea before presiemtat
one of the potential risk factor for severe dehgidrdshock to be studied.

Tailer also found that while 68.9% of the caretakbead heard of ORS only
11.1% used it during the diarrhoeal episode. Migeported that 11.3% of the
children had been given ORS by their caretakergpassed to 53.6% who had
received salt-sugar solution. In the same stud@%?5of children had received
drugs without supplemental fluid therapy.These ficas need to be studied to
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see if they are risk factors for severe dehydréatsbrock in children with acute
gastroenteritis.

Finally, Migiro found out that a greater proportiohmalnourished children had
moderate dehydration as compared to children wetimal weight:® However,
severe dehydration was more in well nourished oddhan in malnourished
children with acute diarrhoea. Noteworthy thougtihiat one of the exclusion
criteria was those children who appeared veryhiist potentially excluding
cases of severe dehydration and shock.

11



STUDY JUSTIFICATION

Severe dehydration and hypovolaemic shock due tateagastroenteritis
accounts for most of the deaths due to acute gagentis yet it is preventable.
Information on associated risk factors, which isrently deficient, would be
important for advocacy at community level by foging on them to reduce
child mortality.

Since all children who present with severe dehyoin&hock are subsequently
admitted, the identification of the associatedk riactors at community and
lower-level facilities would reduce the number bfldren admitted at Kenyatta
National Hospital hence reduce congestion in ithgigc wards.

Further,the ability to identify,early on, episodd#sgastroenteritis at highest risk
of leading to severe dehydration/hypovolaemic khaould enable health
workers to recognize potentially severe casest thean appropriately and keep
them under closer surveillance. This would reducases of severe
dehydration/hypovolaemic shock from acute gasterdrg and hence lower its
associated mortality.

12



STUDY OBJECTIVES:

BROAD OBJECTIVE:

To determine the risk factors for severe dehydnaéiod hypovolaemic shock in
children aged 2-36 months presenting to Kenydé@onal Hospital with acute
gastroenteritis.

SPECIFIC OBJECTIVES:

1. To determine the clinical and socio-demographgk rfactors for
severe dehydration and hypovolaemic shock in amldwith acute
gastroenteritis seen at Kenyatta National Hospital.

2. To determine guardians’ practices which are rebtdrs for severe

dehydration and hypovolaemic shock in children widtute
gastroenteritis seen at Kenyatta National Hospital.

RESEARCH QUESTION:
What are the risk factors for severe dehydratiod amypovolaemic shock in

children aged 2-36 months presenting to KenyattiéoNal Hospital with acute
gastroenteritis?

13



METHODOLOGY:

STUDY DESIGN

This was a hospital based cross-sectional comparstidy.
STUDY AREA

The study subects were recruited from the pediamergency unit(PEU) of the
Kenyatta National Hospital, a national referral aedching hospital located in
Nairobi, Kenya. The PEU serves as the emergen@pten for all sick children
less than 13 years of age who present to this tabspi

On average 5,000 children are attended to at théd¥ery month.
Kenyatta National Hospital has an inpatient bedacdyp of 1,868 beds out of
which 240 are in the four pediatric general wardsese those with severe
dehydration and shock are admitted after rescumitait the PEU.

STUDY POPULATION
Children aged between 2-36 months presenting vatheagastroenteritis at the
PEU and the pediatric wards at the Kenyatta Nakibdioapital.

INCLUSION CRITERIA
1. Children aged 2-36 months with acute gastroendeniihere acute
means a duration of 7days or less from the onseiasfhoea and/or
vomiting.
2. Informed consent to participate in the study predithy the guardian.

EXCLUSION CRITERIA

1. Children whom informed consent was not given.
2. Children with bloody diarrhoea.

14



SAMPLING METHOD

All children aged 2-36 months who were brought tdHKPediatric Emergency
Unit with a report of the child having diarrhoeae(ihe guardian gave a history
of watery or loose stool without any visible blowdthe past 24 hours ) for 7
days or less during the study period was consid&reinclusion in the study.
Every of such a child was sequentially recruitegulghout the study period.
The study period was March to May 2010.

One group consisted of children with severe dehiaitaor hypovolaemic shock
and another group consisted of children with somen@ dehydration. The
classification of the patients depending on thereéle@f dehydration was as per
the Government of Kenya Basic Paediatric Protocatlglines as shown in
Appendix 1.

STUDY PROCEDURE

The principal investigator or one of the two reshaasistants was stationed at
the Paediatric Emergency Unit and enrolled thedeclil who met the study
criteria. This was during the study period of thneenths which ran from March
to May 2010.

A structured questionnaire as shown in Appendiwa® administered to the
guardian after the child had been attended to hbyctinician at the unit. The
clinician would either be a paediatric residentaoclinical officer with higher
diploma in paediatrics. All the clinicians and regsn the Paediatric Emergency
Unit have undergone a one-week training in Emergd@mage, Assessment and
Treatment (ETAT) of sick children. In this cour$ey are, among other things,
trained on assessment and classification of chlengh acute gastroenteritis as
per the GoK basic Paediatric Protocal guidelines.phncipal investigator and
the research assistants have also had this training

Priority was given to rescucitation of the chilkdreith severe dehydration and

hypovolaemic shock . Consent was sought oncelié ovas stable and the
guestionnaire then administered.
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Questions asked on clinical profile inluded the adi@n of iliness
before presentation, frequency of diarrhoea, p@sabsence of
vomiting, frequency of vomiting, and presence/abseof fever.
Socio-demographic variables included the childjs,aex, birth order,
birth interval; the guardian’s relationship to tbkild, the guardian’s
level of education, family income and housing ctinds.

The variables on the guardian’s practices inclutiedtype of facility/

practitioner first visited, whether or not ORS vgagen, whether other
type of fluid/drug was given, and breastfeedingifieg practices
during the iliness.

The degree of dehydration was assessed and recorded

Weight, length/height were also taken and the spording weight-
for-height z-score checked in the relevant WHO thar

16



SAMPLE SIZE CALCULATION

Sample size was calculated according to the foligviormula:

n = ZoPQ
5]
Where:-
n = the minimum sample size.
Zal, = 1.96, the standard normal deviate at the redquomfidence level (95%).
o = Statistical significant level (0.05).
P = the proportion in the target populatestimated to have characteristic being

measured (Prevalevance of Severe Dehydration inerpat with acute

gastroenteritis , = 4.3%.
Q = 1-P.
D = precision with which to measure prevalenceas@lus or minus 5% (0.05).
At 95% confidence interval,dZ2 at 1.96 and Prevalence of 4.3% based on a
study by Migiro S. of 1988 the minimum sample dzethe study was to bé4
participants for the group consisting of severeydedtion/hypovolaemic shock.

At least a similar number was to consist of theugronvith no or some

dehydration and thus a total number of at |@@8tparticipants.

17



DATA MANAGEMENT AND ANALYSIS

The collected data was kept in a safe place fta datry process.
After cross checking the questionnaires for anysmgs entries a data
base was designed in MS Access which allowed hbedata to be
cleaned.On completion of the data entry exercisaldta was exported
to a stastistical package(SPSS- Version 15.0) falyais and for
inferential statistics.

Univariate analysis was used to examine whetheretlwas any
significant association between potential risk destabove and severe
dehydration/hypovolaemic shock by logistic regressi

Multivariate analysis was done for statisticaligrsficant risk factors
by logistic regression.

Odds Ratios(OR) and its associatted 95% confidereeval(Cl) was
employed to assist in determining the factor(s} tkare associated
with severe dehydration/hypovolaemic shock.

P-value of less than 5% was considered to be tatatly significant.

18



ETHICAL CONSIDERATIONS:

Informed consent was sought from parents/guardians

Permission to carry out the study was sought aceived from the KNH
Research and Ethical committee. The approval lagenttached as
Appendix 4.

Participants did not incur any extra cost for shely

Resuscitation and stabilization of children withosk and severe
dehydration took precedence over administratioh@fjuestionnaire.
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RESULTS.

A total of two hundred and fourteen (214) childreho met the inclusion
criteria during the study period were enrolled irhe study. Seventy- six
(35.5%) were in the severe dehydration/ hypovolaeshiock group while one
hundred and thirty-eight(64.5%) had no or some dedtion.This distribution is
depicted in Table 1 below.

Table 1: Distribution as per hydration status.

Hydration Frequency (%) | Cumulative
Status Frequency(%)
Shock 19 (8.9)

Severe dehydration 57 (26.6) 76(35.5%)
Some dehydration 76 (35.5)

No dehydration 62 (29.1) 138(64.5%)

The baseline child and guardian characteristicewsrshown in Table 2 below.
The mean age of the children was 11 months whaedhthe guardians was 26
years.There was a slight predominance of the gildl constituting fifty-nine
(59%). Most of the guardians were female, makinginpty-seven (97%), with
all of them being the mother to the child.

20



Table 2: Child and guardian socio-demographic chareteristics

Variable

Mean (IQR)/

Frequency (%)

Child characteristic

Age months (children)

11.0 (7.0-15.0)

Weight (kgs) 7.7 (6.5-9.1)
Height/length(cm) 68.0 (63.0-75.0)
Sex Male 88 (41.1)

Female 126 (58.9)

Guardian characteristic

Age (years)

26.0 (24.0-28.3)

N0)

Sex Male 7 (3.3)

Female 207 (96.7)
Number of rooms in the household 2.0 (1.0-2.0)
Transport to first facility visited(Kshs) 50.0 (8680.0)
Family income (Kshs /month) 6,000 (3000-100¢
Education level: Lower primary 3(1.4)

Upper primary 58 (27.1)
Secondary 100 (46.7)
Tertiary 49 (22.9)
None 4(1.9)
Relationship to child:Mother 207 (96.7)
Father 6 (2.8)
Other relativg 1 (0.5)
Family house floor: Mud 21 (9.8)
Cement 193 (90.2)
Source of drinking water
Piped 200 (93.5)
Borehole 11 (5.1)
Protected well 1(0.5)
Water vendors 2 (0.9)
Method of water treatment
Chlorination 54 (25.2)
Boiling 120 (56.1)
Untreated 40 (18.7)
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The baseline clinical characteristics of the cleitdat presentation is as shown in
Table 3 below. Most of the children (81.3%) presdnwith both diarrhoea and
vomiting while the remainder presented with diag@oonly. Amongst the
children who presented with vomiting, one hundred fourteen (65%) of them
were reported to have been vomiting everything.tHemr one hundred and
twenty-seven (59%) were reported to have had refagareast)feed. Sixty- one
(61) of the children constituting about twenty-dighercent (28%) had
cormobidity which included upper respiratory tractfections, epilepsy,
pnemonia, heart disease,cerebral palsy, ricketsrahalutrition,

Table 3: Baseline Clinical characteristics of theluldren

Variable Mean (IQR)/
Frequency (%)

Diarhoea duration (Hours) 72.0 (48.0-91.5

Diarhoea motions/24 hrs 4.0 (3.0-5.0)

Vomiting: Present 174 (81.3)
Absent 40 (18.7)

Vomiting (duration in hours)| 48.0 (31.5-96.0)

Vomiting (bouts/24hrs) 4.5 (3.0-6.0)

Vomiting everything

Yes 114 (65.5)

No 60 (34.5)

Refusal to feed /breastfeed

Yes 127 (59.3)

No 87 (40.7)

Presence of fever

Present 167 (78.0)

Absent 47 (22.0)

Co-morbidity

Yes 61 (28.5)

No 153 (71.5)
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The guardian’s practices during the duration ofillness is as shown in Table 4
below.
Table 4. Guardian practices during the duration d the illness.

Variable Frequency (%)
Child breastfeeding before illness¥es 193 (90.2)
No 21 (9.8)
Breastfeeding stopped after illnessYes 78 (36.4)
No 136 (63.6)
Feeding frequency during illness
Increased 4(1.9)
Decreased 210 (98.1)
Fluids given at home before facility
ORS 32 (15.0)
Water 134 (62.6)
Home-made salt/sugar solution 37 (17.3)
None 11 (5.1)
Drugs given at home
None 111 (51.8)
Herbal medicine 6 (2.8)
Antibiotics 15 (7.0)
Anti-motility 10 (4.7)
Analgesics 70 (32.7)
Anti-malaria 2 (0.9
Health facility first visited
Private clinic 82 (38.3)
Private hospital 9(4.2)
KNH 99 (46.3)
KNH revisit 6 (2.8)
City council health centre 13 (6.1)
Non-conventional practitioner 2 (0.9)
Other 3(1.4)
Provided ORS by time of arrival: Yes 138 (64.5)
No 75 (35.5)
Provided zinc by time of arrival:
Yes 50 (23.4)
No 153 (71.5)
Not known 11 (5.1)
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Among the one hundred and ninety-three (90%) efdhildren who were still
breastfeeding before the illness, seventy-eight4@® had breastfeeding
stopped during the course of the gastroenteritisie Chundrend and
fifteen(53.7%) of the guardians had sought medieae elsewhere before
presenting to Kenyatta National Hospital with mast them, eighty-two
(71.3%), having been to a private clinic. Onlyriyprtwo (15%) of the
guardians had given ORS at home with majority(63.6f4ving given plain
water.

On univariate analysis, as shown in Table 5 beldwdren with hypovolaemic
shock and severe dehydration were not significadhffgrent in age from those
presenting with some or no dehydration (P=0.140 guardians of children
with shock and severe dehydration were younger igmeaige of 25 years) and
the family income was lower (median income of K60B80) compared to those
with some or no dehydration; P=0.035 and 0.001lessgely. Further, children
with hypovolaemic shock or severe dehydration weoge likely to have come
from a family house with mud floor (22.4%) compared 2.9% of those

presenting with some or no dehydration (P<0.001).
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Table 5: Child and guardian socio-demographic chareteristics associated with severe
dehydration and hypovolaemic shock

Variable Dehydration P value
Shock and Severe, Some and None
Child characteristics:
Age (months) 10.0 (6.0-15.0) 11.0 (7.0-15.0) 0.140
Weight/height z-score:
Median to -1 61(80.3%) 118(85.5%) 0.514
-1to-2 7(9.2%) 13(9.4%)
-2t0 -3 3(3.9%) 3(2.2%)
>-3 5(6.6%) 4(2.9%)
Sex:Male 37 (48.7%) 51 (37.0%) 0.095
Female 39 (51.3%) 87 (63.0%)
Guardian characteristics
Age (years) 25.0 (23.0-28.0) 26.0 (24.0-29.0) 0.035
Family income (Kshs/month) 4000 (2500-8000) 600WOE+11000) | 0.001
Number of rooms 2 (1.0-2.0) 2.0 (1.0-3.0) 0.184
Cost of transport to first facilityy 40.0 (20.0-10p. | 50.0 (30.0-80.0) 0.337
Sex: Male 2 (2.6%) 5 (3.6%) 0.696
Female 74 (97.4%) 133 (96.4%)
Education level
None 3 (3.9%) 1 (0.7%) 0.147
Lower primary 1 (1.3%) 2 (1.4%)
Upper primary 25 (32.9%) 33 (23.9%)
Secondary 35 (46.1%) 65 (47.1%)
Tertiary 12 (15.8%) 37 (26.8%)
Relationship to child: Mother | 74 (97.4%) 133 (96.4%)
Father 1 (1.3%) 5 (3.6%) 0.253
Other | 1 (1.3%) 0 (0.0%)
Family house floorMud 17 (22.4%) 4 (2.9%) <0.001
Cement | 59 (77.6%) 134 (97.1%)
Source of drinking water
Piped 69 (90.8%) 131 (94.9%) 0.464
Borehole 5 (6.6%) 6 (4.3%)
Protected well 1 (1.3%) 0 (0.0%)
Water vendors 1 (1.3%) 1 (0.7%)
Water treatment
Chlorination 20 (26.3%) 34 (24.6%) 0.896
Boiling 43 (56.6%) 77 (55.8%)
Untreated 13 (17.1%) 27 (19.6%)
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Most of the clinical characteristics of the childyes shown in Table 6 below,
were asssociated with severe dehydration and hygewoc shock on univariate
analysis.These included the duration of diarrhoeajber of bouts of diarrhoea,
presence and duration of vomiting, vomiting evendh refusal to (breast)feed,
presence of fever, and presence of co-morbidity.

Table 6: Clinical characteristics associated with evere dehydration and
hypovolaemic shock in acute gastroenteritis.

Variable Dehydration P value
Shock and| Some and
Severe None

Diarhoea duration (Hours) 72.0 (48.0-96/@8.0 (24.0-72.0) 0.015

Diarhoea (motions/24 hrs) 5.0 (3.0-6.0) 4.0 (3M5. | 0.001

Vomiting: Present 69 (90.8%) 105 (76.1%) 0.008
Absent 7 (9.2%) 33(23.9%)

Vomiting duration (Hours) 72.0 (48.0-96.048.0 (24.0-84.0) 0.004

Vomiting bouts/24hrs 5.0 (4.0-6.0) 4.0 (3.0-6.0) | .00®

Vomits everything: Yes 63 (91.3%) 51 (48.6%) <0.001

No 6 (8.7%) 54 (51.4%)

Refusal to feed /breastfeed

Yes 60 (78.9%) 67 (48.6%) <0.001

No 16 (21.1%) 71 (51.4%)

Presence of fever

Present 72 (94.7%) 95 (68.8%) <0.001

Absent 4 (5.3%) 43 (31.2%)

Co-morbidity

Yes 36 (51.4%) 25 (19.5%) <0.001

No 34 (48.6%) 103 (80.5%)
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The guardian practices which were associated wéfere dehydration and
hypovolaemic shock in gastroenteritis were stoppddeeastfeeding during the
course of the iliness, provision of ORS, provisadrZinc and the type of facility
first visited, as shown in Table 7 below.There waswever no statistically
significant association with decrease in feedimg)fiency during the iliness, and
the type of fluid or drug given at home.

Table 7: Guardian practices associated with severelehydration and

hypovolaemic shock

Variable Dehydration P value
Shock and Severe | Some and
None

Breastfeeding stopped during illness
Yes 44 (57.9%) 34 (24.6%) <0.001
No 32 (42.1%) 104 (75.4%)
Feeding frequency during illness
Increased 1(1.3%) 3 (2.2%) 0.653
Decreased 75 (98.7%) 134 (97.8%)
Fluids given at home
ORS 12 (16.9%) 20 (15.2%) 0.429
Water 43 (60.6%) 91 (68.9%)
Home-made salt/sugar solution 16 (22.5%) 21 (15.9%)
Drugs given at home
None 32 (43.2%) 77 (55.8%) 0.241
Herbal medicine 3 (4.1%) 3 (2.2%)
Antibiotics 5 (6.8%) 10 (7.2%)
Anti-motility 6 (8.1%) 4 (2.9%)
Analgesics 28 (37.8%) 42 (30.4%)
Anti-malaria 0 (0.0%) 2 (1.4%)
Health facility first visited
KNH 25(32.9%) 80 (59.3%) 0.006
Other health facility 49(64.5%) 55 (40.7%)
Non-conventional practitioner 2 (2.6%) 0 (0.0%)
Provided ORS by time of arrival: Yes | 34 (44.7%) 104 (75.9%) | <0.001

No |42 (55.3%) 33 (24.1%)
Provided Zinc by time of arrival: Yes | 2 (2.6%) 48 (35.3%) <0.001

No | 68 (89.5%) 85 (62.5%)

tNamown | 6 (7.9%) 3 (2.2%)
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On subjecting the potential risk factors identified univarate analysis to
multivariate analysis (see Table 8 below), it shomeg mud family house floor
is an independent sociodemographic risk factor $ewere dehydration/
hypovolaemic shock in acute gastroenteritis.

Duration of diarrhea, vomiting everything and preseof co-morbidity are the
clinical factors that independently predicthyp@ahic shock and severe
dehydration in children presenting with acute gasiteritis.

Among the guardian’s practices, stopping (breastling increased the risk of
shock and severe dehydration ; OR 4.1 (2.0-8.K0.081 while provision of
ORS and zinc reduced the risk; OR 0.1 (0.2-0.40.@04 and OR 0.4 (0.2-0.7),
p=0.002 respectively.

Tables 8: Multivariate analysis for potential risk factors for severe
dehydration/ hypovolaemic shock in acute gastroeatitis.

Variable OR (95% CI) | P value
Socio-demographic factors:

Guardian’s age 0.9(0.9-1.0) 0.088
Family income 1.0(1.0-1.0) 0.367
Family house floor 9.5(2.6-35.0) |0.001
Clinical factors:

Duration of diarrhea 1.01 (1.00-1.02) 0.020
Diarrhea motions/24hrs 1.2 (1.0-1.5) 0.092
Duration of vomiting 1.0 (0.98-1.01) | 0.293
Vomits bouts/24hrs 1.0 (0.8-1.3) 0.917
Vomiting everything 20.9 (4.3-102.1) <0.001
Refusal to feed 1.0 (0.3-3.5) 0.992
Presence of fever 4.2 (0.4-42.4) |0.222
Co-morbidity 9.7 (3.3-28.5) |<0.001
Guardian practices:

Breastfeeding stopped 4.1(2.0-8.1) <0.001
Provision of ORS before arrival0.1(0.2-0.4) 0.004
Provision of Zinc before arrival 0.4(0.2-0.7) 0.002
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DISCUSSION

In this study the prevalence of children with acgdstroenteritis who presented
with severe dehydration and hypovolemic shock wa8%. This is three times
that reported by Tailer A in 1988 which was 11%. This may be explained in
part by the fact that slightly more than half o {patients seen in this study had
been seen in other facilities thus being a popuiadf those who either had
severe disease or got wrong management. This sladyspecifically identified
children with hypovolaemic shock in addition to $kowith just severe
dehydration unlike the previous studies. The déifee may further be explained
by the different criteria used in the classificatiof children as per their
hydration status.

The mean age of children with acute gastroentewis 11 months. This is
consistent with previous studies done in the saawditly quoted above which
found most of the children to be below 24 monththwweak of 6-11 months and
5-19 months respectively.

Most of the guardians were of low socioeconomitustas evidenced by a mean
family income of 6,000 shillings per month withenquartile range of 3,000 to

10,000 shillings. This is probably explained by fhet that Kenyatta National

Hospital is a public facility which is cheaper thine private hospitals. Further
evidence of the low socioeconomic status is theamenumber of rooms per
household which stood at two.

Multivariate analysis shows that living in a muddt house is an independent
sociodemographic risk factor for severe dehydratioypovolaemic shock in
acute gastroenteritis. A similar result was showralstudy by Mahalanabis, D
et al in Bangladesh This is probably an indicator of very low socioromic
status given that this is in an urban setting. Adg to the Kenya demographic
and health survey 2008-09, most (78%) of urban d¢loeisls have floors made
of cement. Low socioeconomic status was demonstiage-aruque A. et al to
be a risk factor for severe dehydration in acuttrgenteritis in Banglde8hThe
same study found that mud floor house was an intbp# risk factor for severe
dehydration. The mud floor house being a reflectibwery low socio-economic
status implies this population is likely to havera® sewage disposal facilities
with resultant higher food contamination with seeag

The clinical risk factors shown in the study to bek factors for severe
dehydration/ hypovolaemic shock in acute gastrogist@re longer duration of
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diarrhoea, vomiting everything and presence of cobndity. The comorbidities
included upper respiratory tract infections, emleppneumonia, heart disease,
cerebral palsy, rickets and malnutrition. The langliration of diarrhoea,
vomiting everything and presence of some of themoobidities like upper
respiratory tract infections,pneumonia and maltiotrilead to increased fluid
loss hence increasing chances of severe dehydragipovolaemic shock. Some
of the co-morbidities for example heart diseaseglm@l palsy and malnutrition
may contribute towards causing severe dehydratiyplovolemic shock by
reducing oral intake. Unlike the study in Brazithich showed presence of
vomiting to be a risk factor for severe dehydratitims study found the mere
presence of vomiting not to be a risk factor. Hogrethe presence of vomiting
everything was found to be a risk factor.

The results indicate that stoppage of (breast)fgedduring the acute
gastroenteritis episode is a risk factor for seveedydration/ hypovolemic
shock.This finding is consistent with those of tather studies done in India
and Bangladesh by Zodpey, S.P éf and Faruque, A.S et®atespectively.
Given the increased fluid loss in acute gastrodrger stoppage of
(breast)feeding would obviously aggreviate the deftyon. The reason given
for stoppage of (breast)feeding by the guardians mvastly due to presence of
vomiting. For this same reason ORS was also noéngmwhich would then
compound the problem.

The results also show that the provision of ORS Aim¢ each independently
reduce the risk of severe dehydration and hypowulaeshock in acute
gastroenteritis. Several studies have demonstiiedmportance of ORS in
management of gastroentefifi§"? Sodium-coupled solute co-transport
mechanisms remain intact , allowing for the efintieeabsorption of salt and
water. ORS takes advantage of a specific sodiurmeghk transporter(SGLT-1)
to increase the reabsorption of sodium, which ldadsassive reabsorption of
water.Similarly, studies have shown that the prioniof Zinc not only reduces
the severity of acute gastroenteritis but also telner the duration of
diarrhoed®?** As an adjunct to ORS, Zinc has the potential rprove
management of acute diarrhoea by different mechanisThese include
modulation of ion transport, stimulation of enteec growth and
differentiation, reduction of intestinal permedlil and positive regulation of
oxidative stress and inflammatfdn
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Only 15% of the children with acute gastroenteriied been given ORS at
home while only upto 65% had been given ORS bytithe of presentation at
Kenyatta National Hospital. In the studies by Mijirand Tailef® in 1988 it
was found that 11.3% and 11.1% of the children whesented with acute
gastroenteritis respectively had received ORS atehdMore than two decades
later we are still stuck at 15%. This means thatlitheeducation is either not
being given to empower the communities or that rat effective.

Despite the fact that upto 50% of the children baén to another facility or
health worker before presenting to Kenyatta Nalidtaspital, only 50(23%)
had been given Zinc. There is therefore a big dsancy between between the
provision of Zinc and ORS. This may be explaineddrnk of knowledge on the
importance of provision of Zinc by healthworkersdaor the unavailability of
Zinc in the health facilities. Surprisingly, Zins not available at the Kenyatta
National Hospital pharmacies. A study to establishreasons for the very low
use of Zinc in children with acute gastroentenimuld be useful. A study done
in India showed efficacy of zinc-fortified oral nghration solution in children
with acute gastroenteriffs Perhaps exploration of this option would be dfiea
to bridge the gap and simplify management.

The strength of this study lies in it being a comapae study with controls.lt is
also probably the only study that has been dorex&mine the risk factors for
severe dehydration and hypovolaemic shock in dhldrwith acute
gastroenteritis in Africa. The limitation of theudy is that the diagnosis of
hypovolaemic shock was based on the history ofltiega and vomiting and the
presence of clinical signs of shock. It was, themefdifficult to completely rule
out cases of septic shock.
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CONCLUSION:

The risk factors for severe dehydration and hypaswalic shock in children
presenting to Kenyatta National Hospital with acgeestroenteris are longer
duration of diarrhoea, vomiting everything, preseiof co-morbidity, living in
a mud floor house and stoppage of breast(feedinghgl the course of the
iliness.

Provision of ORS and Zinc each independently reslute risk of severe
dehydration and hypovolaemic shock in children sitite gastroenteritis.

RECOMMENDATIONS:

Children with acute gastroenteritis who have hddnger duration of diarrhea,
are vomiting everything, have a co-morbidity andfee in a mud floor house
should have closer monitoring.

Greater emphasis on advocacy for continued bresbitig during an episode of
acute gastroenteritis in children should be made.

Mechanisms should be put in place to ensure pmvisi ORS and Zinc in all
children with acute gastroenteritis. These incltrdeing of health workers and
health education to the communities on the use RE@nd Zinc in acute
gastroenteritis in children, and stocking Zinc ovgrnment health facilities.

Given the big discrepancy between provision of GRS Zinc in children with
acute gastroenteritis and to increase Zinc admatish,the supply of Zinc-
fortified ORS by the government should be considere
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APPENDIX 1
Classification of the severity of dehydration in ciidren with diarrhoea '’
Cold Handslus, weak / absent pulse, and one of:
Capillary refill > 3 secs
Not alert, AVPU < A ... 2O CK
Pulse OK but unable to drink plus
Sunken Eyes

SKin pinCh> 2 SECS2....cvvvviviiiiiiieeeiee, SEVERE DEHYDRATION

Able to drinkplus 2 or more of:
Sunken Eyes and / or
Skin pinch 1 - 2 secs
Restlessness / Irritability................ SOME DEHYDRATION

Not classified above?.........c.covveiiiiiieeeeeaeannn NO DEHYDRATION
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APPENDIX 2: CONSENT FORM

Date..........coeiiniens
Ly e , being the guardian/
parent Of ..o give

consent for my child to participate in the study “Gisk factors for
severe dehydration/ hypovolaemic shock in child2B86 months
presenting to Kenyatta National Hospital with acgsstroenteritis”.
The procedure and purpose of the study have beglaiesd to me
satisfactorily. | understand we can withdraw frame tstudy without
any penalty and without compromising the care efdhild.

| confirm that | have explained the nature of thedg to the parent/

guardian above.
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APPENDIX 3: QUESTIONNAIRE

Serial No.:
Date:

A:DEMOGRAPHIC DATA(CHILD):

1 Age(months): 2 Weight(kg):

3 Sex : 4 Height/length(cm)
5. Birth order................... 6.Birth interval............
7.Hydration status: a)shock b)severe dehydration

C) some dgtagion d) No dehydration

B. SOCIO-DEMOGRAPHIC DATA(GUARDIAN'S):

1. Age(Years) ..............

2. Sex a) male b)female

3. Education level: a) Primary égBndary c) Tertiary

4. Relationship to child: a) Mother  b)Fathe c) Other relative

d) Non relative
5. Family size(No. Of children)...............
6. Family income (Ksh/ Month)
7. Family house floor a)Mud b)Cement
8. No. Of rooms in family house ...........ccc..
9.Residence

10.Cost of transport to the first health facilitgited(Ksh.) .........cc.cc........
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C.CLINICAL PROFILE:

1. Diarrhoea a) Duration(Hours)................. b)Motions/24 hrs.................
2. Vomiting a) Present b) Absent

3. Vomiting a) Duration(Hrs)..............cceee... b) Bouts/24hrs...................
4. Vomits everything a) Yes b) No

5. Refusal to feed/breastfeed a) Yes b)No

6. Presence of fever a) Present b) Absent

7. Is another comobidity present? a) yes, BPeCl......ccccevvvvvviiiiiivieninnnnn.

b) no
D. GUARDIAN'S INTERVENTIONS/PRACTICES:

1. Child was still breastfeeding before iliness a) Yes b) No
2. Breastfeeding stopped during illness a) Yes b) No
3. Feed frequency during illness ) lrecreased b) Decreased

4. Fluid given at home before visit to first fatgil a) ORS b) water
c) Home made salt/sugar solution

5. Drug(s) given at home a) none Wakmedicine c)antibiotic
d)anti- motility e) analgesic aryi-malaria

g) other, SpecCify ........cooovviiiiiiiiirt

6. Health facility first visited a)privateimic b)private hospital C)
KNH d) KNH(revisit) e)Cigouncil health centre f) Non-
conventional practitioner

7.0RS provided by time of arrival Yas b) No

8. Zinc provided by time of arrival a) yes b) no c)not

known
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