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ABSTRACT

BACKGROUND: Inappropriate case management of severe maloutrigi believed to be one
of the main reasons why high case fatality rat@s-80%) persist worldwide. In 1999, the WHO
developed guidelines for the management of sevedautrition which have shown to reduce
mortality rate of children .These guidelines haeerbadopted by the ministry of health in Kenya
in the Basic Paediatric Protocols.

OBJECTIVE: The objective of this study was to evaluate the o$ the World Health
Organization guidelines for the treatment of claldmwith severe acute malnutrition at Mbagathi

District Hospital.

METHODOLOGY : A prospective audit of care given to 102 chiidegyed 6-59 months
admitted to Mbagathi District Hospital with sevenalnutrition was carried out over a period of
4 months between June 2012 and September 2012e€ldive sampling of study subjects was
done until the desired sample size was achievel@évRat information was extracted from
medical records and entered in a structured dalection tool which allowed assessment of
WHO steps 1-8 of management of severe acute mailontrAdditional information was
collected through daily observations in the ward eaterviews with care givers and health

workers.

RESULTS
A total of 102 children were recruited. The matméle ratio was 1:1 and the median age was

13 months. The majority (84.3%) of the children evaged below 24 months out of whom
47.5% were aged below 12 mont@szerall, 77.5% of children had marasmus, 12.7%d h
kwashiorkor and 9.8% had marasmic kwashiorkor. iftigl steps (steps 1, 2 and 3) of
stabilization, which were essential for the surVfathese children, were poorly implemented
and inappropriately provided. The least implemeoitatvas in step | where none of the children
were fed within one houand there was a delay in initiating feeds withedran time of 12.3
hours from the time of admission. Less than hathefchildren were appropriately managed as
per Step 3 (48.3%, 95%Cl42.7-65.1) and step 8 ¢4035%CI 33.7-47.8).There was modest
implementation of Step 2 (78.6%, 69.1-86.1) angh $t€68.8%, (95%CI 60.4-78.2). The highest
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implementation was in Step 4 (96.1%, (95%CI 90.39&tep 5 (92.2%, 95%CI 85.1-95.6) and
step 7 (92%, (95%CI82.7-95.2).
Overall essential supplies were mostly available.

CONCLUSIONS
The management of children with severe malnutriibMbagathi District Hospital is inadequate
and WHO guidelines are not adequately followedeBsal supplies needed for the management

of these children are mostly available.

RECOMMENDATIONS
Continued training of health care workers intise of the WHO guidelines afarther studies
to assess barriers to utilization of the WHO protaehich will help identify gaps which can be

addressed.



1.0 CHAPTER ONE: INTRODUCTION AND LITERATURE
REVIEW

Severe acute malnutrition is defined by a very Vesight for height (below -3Z scores of the
median WHO growth standards), by visible severeiwg®r by the presence of nutritional
edema. Decreasing child mortality and improvingenal health depend heavily on reducing
malnutrition which is responsible, directly or irelitly, for 35% of deaths among children under

five.Y

Malnutrition in all its forms remains a major pigbhealth problem in the developing world and
is an underlying factor in over 50% of the 10 roitlideaths among children under 5 years

annually. Forty one percent of these preventabdthgeoccur in sub-Saharan Africh.

In spite of important advances in prevention aedtment, malnutrition continues to be a
worldwide problem. Internationally, 55 million ctilen under the age of five are estimated to be

wasted, of whom 19 million (35%) are severely wasteseverely malnourishe.

According to the 2008-2009 Kenya Demographic apdlth Survey, 14 percent of Kenyan
children are severely stunted and 2 percent arregwvastedTl he target of MDG 4 for Kenya

is to reduce mortality of children aged less thaa years (under-five mortality) from the current
74/1,000 live births by 2/3 in 2015. The rates ndler-five and infant mortality for the 15 year
period preceding KDHS 2008-2009 were 74 and 52L@#0 live births respectively. This
means that one in 14 children born in Kenya didsrbaeaching the fifth birthday while one in
19 dies before the first birthd&y

Children with severe acute malnutrition are mdtely to fall sick and contribute to high
mortality and morbidity. Although children are ullyaaken to a healthcare facility for acute
illnesses including pneumonia or diarrhea, sevauatrition is often an underlying causal

factor, the importance of which is not well-recargd to warrant specific treatmefft.



PATHOPHYSIOLOGY OF MALNUTRITION

Malnutrition affects virtually every organ systeDietary protein is needed to provide amino
acids for synthesis of body proteins and other aumgs that have various functional roles.
Energy is essential for all biochemical and physiat functions in the body. Furthermore,
micronutrients are essential in many metabolic fions in the body as components and

cofactors in enzymatic processes.

In addition to the impairment of physical growtrdasf cognitive and other physiologic
functions, immune response changes occur earhgeicaurse of significant malnutrition in a
child. These immune response changes correlatepadhoutcomes. Loss of delayed
hypersensitivity, fewer T lymphocytes, impaired [yinocyte response, impaired phagocytosis
secondary to decreased complement and certainiog®lkand decreased secretory
immunoglobulin A (IgA) are some changes that maguocThese immune changes predispose
children to severe and chronic infections, mostwamly, infectious diarrhea, which further
compromises nutrition causing anorexia, decreas&ient absorption, increased metabolic

needs, and direct nutrient losses.

Other pathologic changes include fatty degeneraifdhe liver, atrophy of the small bowel, and
decreased intravascular volume leading to secortdgrgraldosteronism. This causes sodium
retention and loss of potassium through the kidmegding to low total body potassium. Fatty
degeneration of the heart causes subclinical ort caediac insufficiency and increases the risk

of cardiac failure with iatrogenic sodium or fluagerload.

Severely malnourished children undergo physiollgand metabolic changes to conserve
energy and preserve essential processes incluglthgtions in the functional capacity of organs
and slowing of cellular activities. Coexisting inf®ns add to the difficulty of maintaining
metabolic control. Infections may be silent as n@rmmmune responses are often suppressed.
These profound changes put severely malnourishiétte at risk of death from hypoglycemia,
hypothermia, electrolyte imbalance, heart failund antreated infection. Thus, severely

malnourished children are prioritized for immediatenission, and the initial stabilization phase



focuses on frequent feeding day and night, rehydyatith low-sodium fluids with close

monitoring for signs of fluid overload, correctietectrolyte and micronutrient imbalances, and

prescribing broagpectrum antibiotics even when clinical signs doseat. The rehabilitation

phase focuses on rebuilding wasted tissues, psgclabstimulation and preparation for

follow-up after discharge.



Schofield and Ashwortfl demonstrated that mortality in children with severalnutrition
remained unchanged in the last 50 years (20% a%g,30ith even higher rates (50% and 60%)
in children with malnutrition edema (kwashiorkagyen taking into consideration the new
knowledge about therapy for malnutrition. The awhoypothesized that these high mortality
rates could be associated with misuse of diets iniginotein, energy, and sodium and with low
micronutrients; inadequate rehydration; impropeibgstic use; and administration of diuretics

in children)@®1¥

Implementation of a standard treatment protoeskl on the guidelines of the World Health
Organizatiod” is an essential first step for the facility-baseahagement of severe acute
malnutrition. It has been suggested that the messence of a standardized protocol increases
discipline and attention to detail and resultsewér errors by health worker®). As long as

severe malnutrition is prevalent, efforts to impgats treatment and outcome remain a priority.

In 1999 the World Health Organization (WHO) pubésd a set of guidelines for the treatment of
severe malnutrition in childrél. The guidelines have been adopted by the Ministhyealth in
Kenya and incorporated into their Basic Pediatrimtétols®® The rationale for following these
10 steps is based on studies that provide eviddérateheir use results in improvement of care
and a decline in case fatality *®

Management of the child with severe malnutritiodiigded into three phases.

These are:

* Initial treatment : life-threatening problems are identified and trdatea hospital or a
residential care facility, specific deficiencieg @orrected, metabolic abnormalities are reversed
and feeding is begun.

* Rehabilitation: intensive feeding is given to recover most of the iveight, emotional and
physical stimulation are increased, the motheraoercis trained to continue care at home, and
preparations are made for discharge of the child.

* Follow-up: after discharge, the child and the child’s familg &ollowed to prevent relapse and

assure the continued physical, mental and emotasmatlopment of the child.



A typical time-frame for the management of a clwith severe malnutrition is shown in the

table below.

Actlvity

Iniilal treatment: Rehabilitation: Follow-up:

days 1-2 days 3-7 weeks 2-fi weeks 7-2§

Treat or prevent:
hypoglycaemia
hypothermia
dehydration

Correct electrolyte
imbalance

Treat infection

Correct micronutrient
deficiencies

Begin feeding

increase fesding 1o
recover lost weight
(“catch-up growth™)

Stimulate emotional
and sensarial
development

Prepare for discharge



A study by Nzioki et al at Kenyatta National Hogpithe national referral hospital and a
teaching hospital in Kenya showed that there isadlenge in the management of severe
malnutrition with critical deficiencies in care bgiobserved in a majority of steps. A case

fatality of 38% was recorded

A study in Bangladesh reported a 17% mortality natehildren before the implementation of
the WHO guidelines, and a 9% mortality rate afteytwere officially introduced?. A similar
trend in South Africa revealed a reduction from 3@20% in the initial mortality rate, with a

further reduction to 6% when WHO guidelines becanaee rigorously introduced:®

In a review of 140 studies on management of sewalautrition in developing countries, Bhan
et al, found evidence that careful assessment pmbariate treatment using WHO standardized
protocols reduced morbidity and mortality from sages high as 40-50% to some as low as
6%.2°)



2.0 STUDY JUSTIFICATION

In the last 50 years, significant progress has Imeade to improve the recovery of children with
severe malnutrition.The government of Kenya throtighministry of health has adopted WHO
guidelines on management of severe acute malmmnthich has shown to significantly lower
mortality rates and improve treatment outcome$i@Basic pediatric protocols. The degree to
which guidelines are implemented in the care ofnoatished children in lower level public
hospitals of (District/County Hospitals) where patis with acute malnourished are managed as
inpatients is not known. A study done at a tertiaylity showed critical deficiencies in the
management of children with severe malnutritionvdss important to systematically evaluate the
care given to these children and to identify basrgaps with the aim of using these findings to
address any weaknesses that may exist and impapgdtavas also important to determine
whether availability of essential supplies needwdlie management of these children was a

limiting factor in the provision of quality care.

2.1 UTILITY OF THIS STUDY

This study documents the current practice in theagament of acute malnutrition at Mbagathi
District Hospital .It identifies weaknesses to sssful utilization of WHO guideline based care

and therefore informs on where improvements camaee.

3.0 OBJECTIVES

3.1 PRIMARY OBJECTIVE

To evaluate use of WHO recommended guidelinesamthnagement of children aged 6-59
months admitted with severe malnutrition to MbagBiistrict Hospital.

3.2 SECONDARY OBJECTIVES

1. To determine the proportion of children aged®G¥®onths with severe malnutrition that
receives appropriate treatment as per WHO guidekndibagathi District Hospital



2. To assess the availability of essential suppégsired for the management of children with

severe malnutrition at Mbagathi District Hospital.



4.0 METHODOLOGY

4.1 Study Design

The study was a hospital-based prospective audit.

4.2 Study population

Children aged 6-59 months admitted with severe uatation
4.3 Study site

Mbagathi District Hospital is in Dagoretti DivisipNairobi County. It has a 38 bed pediatric
ward. It has a monthly average admission of appnately 340 children aged less than 5 years.
The catchment area is the whole of Nairobi esplgdia¢ low social economic population of

Nairobi. Most of the patients come from the neigigpKibera slums.

Clinical care is provided by 2 Consultant Pedczns, Medical Officers, Clinical Officers
(diploma-level clinicians), nurses, and nutritideisSick children are first triaged, assessed and
provided with immediate care in a walk-in pediatiasualty. Initial evaluation of the patients is
done by clinical officers. (Diploma level clinicighMedical Officers are responsible for the
initial evaluation and management of patients amiasion to the ward with a review of all

admitted children by a consultant pediatrician ggimioutine ward rounds.

Daily monitoring of patients and administrationdofigs and fluids is done by nurses.
Nutritionists are responsible for provision of feea$ prescribed by clinicians, alternate day
weighing of the children, nutrition counseling drailsing with community based nutrition

clinics where patients are followed up after digsgea

4.4 Sampling method

All patients who met the criteria were recruit@hsecutively until the desired sample size was

achieved.



4.5 SAMPLE SIZE CALCULATION

Using Fischer’s for calculating one sample sizegigirecision around a proportion,
i.e. N=c’ (1-p)(P)/&

Where: a2=0.1(the accepted precision around th@mea

p=the proportion of children receiviagpropriate care .This is not known but it is

assumed to be 50%
d=1.96(normal deviate correspondin@5366 confidence interval)
Thus N=1.96x0.5x0.5/0.1x0.1=96

The minimum number of patients was 96

4.6 PATIENTS SELECTION

Inclusion criteria

1. Children aged 6-59 months admittetth &idiagnosis of severe malnutrition

2. Parent /guardian consent for theystud

Exclusion criteria

1. Children whose care gingfused to give consent.

10



4.7 STUDY PROCEDURES

The principle investigator at first recruited twasearch assistants and trained them on the
objectives and procedures of the study. They wearedd on length, height, weight and MUAC
measurements, data collection and entry of relemdotmation onto the data collection form.
The research assistants captured any eligiblerpatsimitted when the principle investigator

was not available

Patient recruitment was carried out in the warde phincipal investigator together with the
research assistants were stationed in the pedveiid during the study period of four months.
Enroliment of study subjects was carried out dfaty24 hours by the principal investigator with
the help of the research assistants. All the piti@dmitted with a diagnosis of severe

malnutrition had their nutritional status reassdssethe first day of admission into the ward.

The height/length, weight and MUAC of all patieatimitted for inpatient management of
severe malnutrition was measured according to theeplure outlined in appendiX® and the
Z scores calculated as per NCHS/WHO reference sa(@@pendix 9) The results were
documented on the data collection form. The subjeetre also assessed clinically for visible

severe wasting and bilateral nutritional edema.

Weights were measured using the Secca infant weggdgale for the infants whose maximum
weight is 20kg and the precision is up to 15 graras.the older children, the digital weighing
scale SYE-2005 A1l was used. The maximum weighb@kg and a precision of up to 0.1 kg.
The weighing scales were checked for accuracydmilg basis. Heights were taken using a
measuring board (Shorr Bodty which has a maximum height of 130 cm. A non-stret
MUAC tape was used to measure MUAC values. An mfmt consent was then sought from the
caregiver of each of the eligible children and emusive patients recruited until the desired
sample size was achieved. Children who did nosfgaiie eligibility criteria were not recruited.
Relevant findings were documented on a structuaga cbllection form. The study mainly
focused on the utilization of steps1-8 of the WHOtpcol in the management of severe
malnutrition. The data collection form was desigsadh that it we were able to systematically
assess the use of the first eight steps of WHOegjnies and capture any type of intervention

given to the children at presentation at casuaidtyia the ward. Case records were reviewed

11



daily and on death or discharge and relevant inddion was abstracted and entered in a

structured data collection form (Appendix 3).

Care givers of living children were interviewed thie third day in the ward .Information sought
was on the initial management given to these atmldrom the time of admission. Caregivers
were also interviewed at the end of the first weekn discharge whichever was earlier using an
open ended questionnaire (Appendix4).The infornmasiought at this time was on the
subsequent care the children were receiving equénecy and amounts of feeds, education
sessions on nutrition given to them while in thedvand whether there was a plan for follow up
of the children after discharge. A caregiver wasphrson who was taking care of the patient
from the time of admission and throughout the pktiat they were in the ward. Any child who

did not have a constant caregiver was excluded.

Consent was sought before being given the questionto fill. The information from caregivers

of each child allowed us to validate informatioarfr the medical records and observations.

Treatment records of the patients were also assesgeinformation about medication given,

adjustment of feeds by clinicians and on monitophgital signs by the nurses was extracted.

All the ward based healthcare workers were alsrwgwed. Information was sought on their
knowledge about the WHO guidelines, challengesdaltging their management of these
children and they filled a self administered in@gtwhich explored availability and reliability
of supplies and equipment. The latter asked stafitie availability of items on a four point scale
as: never available, rarely available, usually labée or always available.(Appendix 5)
Information collected was supplemented with infotior@obtained through direct daily

observations on the wards.

5.0 ETHICAL CONSIDERATIONS

1. Ethical approval was sought from the Kenyattédwal Hospital Ethics Review and Research
Committee and Mbagathi District Hospital managentlerdgugh the medical superintendent.
Voluntary written informed consent was obtainedrfrparents/guardians for recruitment into the
study after giving them detailed information abthé study.
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3. Risks- No medical procedures were undertakehetstudy participants in addition to the
routine investigations in the ward and therefoeréhwvere no foreseeable risks to their health or
wellbeing by participating in this study. Any nesasy care was not withheld or delayed from
those who chose to participate in the study. Usafofrmation was passed on to the clinicians

for the benefit of the patient.

4. Benefits-No monetary gain was obtained fromipi@gting in this study and only those
willing were included.

5. Confidentiality- This was maintained at all tisnéhe study participants was given study
numbers and no identifying data was recorded. mfegrnation given was strictly for research

purposes only, and was only available to the ingasir.

6. Information sharing- The study findings was madailable to the health workers taking care
of the children at the hospital. The results infamwhere improvements can be made and

contribute to better management of children withese malnutrition.

6.0 DATA MANAGEMENT

Clinical data was collected and recorded onto dgreatted data collection tool. The data was
then entered into a purpose designed MS Accesbak@aNames and hospital inpatient numbers
were not entered. Data was cross checked for ceemgss, accuracy and consistency. The
analysis was done with SPPS version 19 softwareg/éor height (WH) Z scores was
calculated using EPINUT. Proportions were calcaatéh appropriate confidence intervals and
medians with interquartile ranges derived approghyao provide descriptive summaries of the
data. Testing of associations between variablesdeas using Student’s T tests, analysis of
variance (ANOVA) for continuous variables and Cipiigre tests for comparing categorical data.
Descriptive data is presented as frequency tabgyraphs, pie charts and cross tabulations.
Simple summaries of inventory findings, views ormitability of supplies, staff and care giver

perceptions were prepared.
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8.0 RESULTS

For the period beginningune to 30 September 2012, a total of 102 children aged bevée
and 59 months were recruited into the study. Otihe$e 51 were male (50%) and 51 (50%)

were female giving a male: female ratio of 1:1.

Table 1 below summarizes the distribution of thre¢htypes of severe malnutrition according to
gender.

Type of Malnutrition Male Female Total (%)
Marasmus 40 39 79 (77.5)
Kwashiorkor 7 6 13 (12.7)

Marasmic kwashiorkor 4 6 10 (9.8)
Total 51 51 102 (100)

Table 1: Distribution of Malnutrition according gender (N=102)

Overall, majority of the children 79 (77.5%) hadrasanus while 13 children (12.7%) had
kwashiorkor and 10 (9.8%) had marasmic kwashiorkor.

On further analysis, there was no sex based difta®in frequency between kwashiorkor and
marasmus (OR 0.9, 95% C1 0.3-0.9, p value = 0.88)kmetween marasmic-kwashiorkor and
marasmus (OR 1.5, 95% CI1 0.4-5.9, p value = 0.526).

14



Figure 1: Age distribution by the type of malntitm.
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The median age for all the children was 13 mornitQ&(9-18 months) with a range of 6 to 54
months.

The median age for the children with marasmus12a8QR 9-18) months, marasmic
kwashiorkor 17 (IQR 12-24) months and kwashiorke(IQR 9-24) months.
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WEIGHT FOR HEIGHT Z SCORES (n=102)

At admission total of 80 (78.4%) had a WHZ score38D and 22 (21.6%) had a WHZ score of
-4SD. The table below summarizes the distributibsewerity of malnutrition according to
gender.

Table 2: Severity of malnutrition according to gend

Z scores Male Female Total P value
No. % No. % Freq (%)

-3SDto —4SD |41 80.4 |39 76.5 80 (78.4) | 0.630

<-4 SD 10 19.6 |12 23.5 22 (21.6)

Total 51 100 |51 100 102 (100)

On further analysis, the difference of severe miaiton (Z score-3 to-4) and very severe

malnutrition (Z score <-4) between males and femualas not statistically significant (p=0.63).

16



CO- MORBIDITIES

At admission, the most common co morbid clinicalditions in these patients were diarrhea 64
(62.7%), Pneumonia (52.9%),Rickets (10.8%) and ngetis (5.9%).Other conditions e. g otitis
media and urinary tract infections comprised 8.8#tile 5(4.9%) of all the patients had an
underlying chronic disease. At admission 38 (37.B%g) one co-morbid condition, 56 (54.9%)
had two co-morbid conditions while 8 (7.8%) hadethco-morbid conditions.

The figure below illustrates the frequency of tlagious co morbidities at admission.

Figure 2:Co-morbidities at admission
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Diarrhoea Pneumonia Rickets Meningitis others
529

A total of 55 (53.9%) of children were tested fdiHout of whom 4 (7.2%) were HIV positive
while 14 (18.1%) were exposed to mother’s HIV iri@a.
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AUDIT OF THE PROCESS OF CARE

TRIAGING

All children with severe acute malnutrition shoalktess immediate care. At the casualty
department, 13.6% of children were triaged as eergrgcases, 76.7% as priority while 8.8%
were triaged as not urgent as illustrated in theré below.

Figure 3: Triaging
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30.00%

20.00%

Emergency Priority Non Urgent

Overall, 91.3% of the children were appropriateigged either as priority or emergency. (95%
Cl183.6 - 95.8).
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Table 3: Interventions in steps 1-3 in the manageent of severe malnutrition at MDH.

Prevent and treat: Casualty Ward
Hypoglycemia (step 1) n=102
Random blood sugar done 17 (16.7%) 4 (3.9%)
Treatment given (5mis/kg of 10% dextrose or OralGIN 2 (1.9%) 0
glucose or feeds within 30 minutes)
Waiting time from admission to first feed (mean) - 12.3 hours

Hypothermia (step 2) n=102

Temperature taken

93 (90.3%)

98 (96.0%)

Warmth provided

45 (43.6%)

81 (76.6%)

Mother instructed to keep child warm 30 (29.1%) (48.6%)
Temp monitoring 0 0
Correct management as per step 2 45 (44.1%) 81(7%%

Dehydration(step 3)

Diarrhoea present

62/102 (60.8%)

64/102(62.7%)

Dehydration present

53/62 (85.5%)

58/64 (90.6%)

Hypovolaemic shock

3162 (4.8%)

4164 (6.3%)

ReSoMalL given for dehydration

40/53 (75.5%)

26/58 (44.8%)

Correct amount of ReSoMal prescribed

39/40 (97.5%)

26/26(100%)

Monitoring of ReSoMal

11/53 (20.8%)

26/58(30.8%)

IVF administered for shock

3/3 (100%)

414 75 (100%)

Correct amount of |V fluids for shock

1/3 (33.3%)

314 (75%)

Correct amount of IV Fluids in*lhour

1/3(33.3%)

314 (75%)

Correct recording and monitoring of IV fluids

1/33(3%)

214 (50%)

IVF administered for dehydration ( no shock)

B1(30.8%)

11/58 (18.9%)

Correct management as per step 3

12/53(22.6%)

28(88.3%)

Hb done

56/102 (54.9%)

70/102(68.6%)

Hb < 5g/dI

5/102 (4.9%)

Transfused under IV furosemide

5/5 (100 %)
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STEP 1: TREAT / PREVENT HYPOGLYCEMIA (n=102)

A total of 17 (16.7%) had a random blood sugaredaincasualty. Three children had a random
blood sugar of less than 3mmol/l in casualty. TWwthem had this corrected with the right
volume of 10% dextrose. An additional 4 childrewnl lsarandom blood sugar done in the ward.
None had a random blood sugar less than 3mmol/feBiding or presumptive treatment either
orally or through nasogastric tube was documerdedlf the children either in casualty or in the
ward. None of the children had their first feedhit30 minutes of presentation. Overall mean

duration of first feed was 12.3 hours.

Therefore, only 2(1.9%), 95% CI 0.6 - 6.5) of tinddren received appropriate treatment as per
WHO guidelines.

STEP 2: TREAT / PREVENT HYPOTHERMIA (n=102)

Out of a total of 102 children, axillary tempera&at admission was documented in 93 (91.2%).
None of these children had temperature below 35/@%e none of the children was
hypothermic. Out of the 93 children whose tempeeatvas documented at casualty, total of 19
(20.8%) were noted to be febrile and caregiverevaevised to keep then exposed. A total of
45(44.1%) children were kept warm in casualty ah(¥8.4 %) were kept warm in the
malnutrition room by providing them with a heatéhe other 21(46.6%) children were nursed
together with other non malnourished children. €heere no heaters provided in these rooms.
A total of 78 (76.7%) of all the caregivers wereagi instructions on how to keep their children

warm through proper clothing and minimal washing arposure

Overall, 45 (44.1%) of all children were appropelgtmanaged for hypothermia at casualty
(95% CI 34.3-54.3) and 81(79.4%) in the ward (95P6€1-86.1).
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STEP 3: TREAT/PREVENT DEHYDRATION

A total of 62 children (60.7%) were documented awdndiarrhea at casualty and 64 (62.7%) in
the ward. Three children were diagnosed and trdatezshock at casualty while an additional
one child was managed for shock in the ward. Olghake (75%) of the children with
hypovolaemic shock were appropriately managed e8¢0 guidelines. Inappropriate use of
intravenous fluid for children who were not in skaeas detected in a total of 11 (17.1%) of all
the children who had diarrhea .At casualty, dehyainavas documented in 53 (85.5%) of the
children who had diarrhea while in the ward 58 §96) children were diagnosed with
dehydration, five more than was documented at dystReSoMal was prescribed correctly for
nearly all the children with dehydration both aswalty and in the ward. (97.5% and 100%
respectively.) However it was difficult to deterraimhether the children received the correct
amount because documentation was not done fdreatthildren. Monitoring for changes in the

pulse and respiratory rate as signs of over hyalratias not done for any of the children.

Overall, 12(11.7%, 95% CI 9.6-24.3) and 28(27.4%9809CI 20.2-37.4) of the children were
appropriately managed as per step 3 of the WHOetjugbs at casualty and in the ward

respectively.

STEP 4: CORRECT ELECTROLYTE IMBALANCE

A total of 98 were fed commercially prepared staRe5 that contains extra potassium and
magnesium. A total of 4(3.9%) were given extra psitam. None of the children with edema
were given furosemide. Therefore 96.1%, 95% CI|-3®8.3) of the children were appropriately

managed.
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STEP 5: TREAT INFECTIONS ROUTINELY

A total of 99 (97.1%, 95% CIl 91.6-98.4) childreene treated with crystalline and 94 (92.2%
,95% CI 85.1-95.6) with gentamicin.Oral metronidazwas prescribed in 61.8% ,95% CI 51.6 -
71.2) of the children. Therefore prescription adlanetronidazole is significantly lower. A total
of 26 (25.2%) were treated with mebendazole witl§8226%) being given on admission.

Figure 4: Antibiotics

120%

100%

80%
60%
40%
20%
L

Penicillin gentamicin metronidazole chloramphenical
63 14

Overal
| a total of 94 (92.2%), 95% CI 85.1-95.6) of &létchildren were treated with the correct

combination of broad spectrum antibiotics. Chloraegcal was given in combination with

crystalline penicillin in those patients suspedtetiave meningitis.

STEP 6: CORRECT MICRONUTRIENT DEFICIENCIES (n=102)

Vitamin A was given in 70 (68%) of all the childreFhere was no documentation of prior doses
the children may have received. A total of 7 (6.8%eeived folate while 13 (12.6%) were given

multivitamins. F75 which contains adequate zinc giasn to 98 (96.1%) of all the children.
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Iron was given in only 4 (3.9%) of children. In #ikese children iron was given during

rehabilitation phase.

Table 5: Micronutrients

MICRONUTRIENT (%) GIVEN NOT GIVEN

Vitamin A 70 (68.6%) 32 (31.4%)
Correct dose of vitamin A 69 (98.6%) 1(1.4%)

Multivitamins 13 (12.6%) 89 (87.4%)

Folic Acid 7 (6.8%) 95 (93.2%)

Zinc 41 (39.8%) 61 (60.2%)

Iron 4 (3.9%) 94 (96.1%)

Overall 70 (68.8%) of all the children were givatamin A and starter F75 which contains
adequate micronutrients, hence they were adequatatyaged. ( 95% CI 60.4 -78.2).

STEP 7: FEED CAUTIOUSLY ( n=102)

F75 in the initial phase was prescribed in 98194. of all the children. The rest of the children
were fed on routine ward diet .A total of 11(10.88ball children were given additional feeds to

F75.Daily monitoring of feeds was observed in 92.29%0) of children fed with F75 (table 6).

Children continued with breastfeeding where agtlie. A total of 101 children were fed orally
and 1 through nasogastric tube. According to dregivers, the feeds were given more
frequently during the day than during the nightjdfidy of caregivers 72 (72.7%) fed their
children at least 4 times (3 hourly) during the edyle at night most of them 80 (80.8%) fed
their children 2-3 times (4-6 hourly) Most attribdtthis to lack of night feeds.
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Table 6: Begin feeding

Variable Frequency (%)
F75 prescribed 98 (96.1%),95% CI 90.3-98.9
Feeding within 1 hr of arrival in the ward 0
F75 commercially prepared (n=98) 98 (100.0)

3 hourly feeds prescribed (n=98)

98 (100.0)
Feeding monitored and documented (n=98) daily 92 (90.2%) 95% CI 82.7-95.2)
Other foods given (n=98) 11 (11.2)
Amount of feeds measured as per the prescription 98 (100%)

None of the children were fed within 1 hour of @atiin the ward. The median time from
admission to the first feed was 12.3 hours. Theas avdelay in initiating feeds whereby the
majority of children 85(83.3%) were started on feafter 6 hours as shown in the table below.

Table 7: Time to first feed from admission

Time to f'feed(hours) Frequency %
<6 hours 17 16.7
>6 hours 85 83.3

STEP 8: CATCH UP FEEDS

Children were started on F100 was earlier thaays dThe average duration of time the children
were on F75 was 2.6 days with only two childrer=@5 on day 7.Monitoring during transition
was not done for all the children. A total 91(89)2#&re started on F100 with appropriate
volume increased in 40 (39.2%) of these childreéerdhe transition period. Weighing of the

children was erratically done.
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Table 8: Catch up feeds given

Number percentage
F100 prescribed 91 89.8
Correct feed volume during 90 (n=91) 98.9
transition
Feed volume increased after 40 (n=91) 39.2
transition

Overall 89.8%, of the children were properly stdro@ catch up feed F100.However only in 40
(39.2%) of the children was the feeds correctlyeased. Therefore, overall correct management
as per step 8 of WHO guidelines was only in 39.@f%e children. (95% CI 33.6-54.8).

MANAGEMENT OF SEVERE ANAEMIA

Hemoglobin levels were done in 70 (68.6%) child@at of these 5 (4.9%) had a hemoglobin
count of less than 5g/dl and they therefore requarblood transfusion. All of them were
transfused with the correct amount of blood. Fduhe children transfused were given a
hematinic during rehabilitation. Frusemide was giwealy to the children who were transfused.
One child had a top up transfusion before HAART w#gated .The mean hemoglobin was
10.0g/dl.

Overall 100% of the children who required transbusivere appropriately managed.
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ASSESSMENT OF AVAILABILITY OF ESSENTIAL SUPPLIES AN D QUALITY OF
NURSING CARE

A total of 20 health workers, 7(35%) nursesligicdans (30%) and 7(35%) nutritionists were
interviewed on the availability of supplies essainti the management of children with severe
malnutrition. Information was also sought on theanagement practices and challenges faced.
None of the health workers had been trained on utdion management

An inventory of essential supplies was done throaigtructured interview with the health

workers. As shown in the table below, essentiapBep were largely available.

Table 9: Inventory of supplies

Always Available most| Rarely (%) Never (%)
available (%) times (%)
Glucostix and 3 (15%) 11 (55%) 6 (30%)
glucometer
ReSoMal 16 (80%) 4 (20%)
F75 18 (90%) 2 (10%)
F100 18 (90%) 2 (10%)
Multivitamins 10 (50%) 9 (45%) 1 (5%)
Vitamin A 18 (90%) 2 (10%)
Folate 3 (15%) 15 (75%) 2 (10%)
Iron 1 (5%) 11 (55%) 7 (35%) 1 (5%)
Potassium 1 (5%) 12 (60%) 4 (20%) 3 (15%)

All the nurses acknowledged that patients areadetjuately managed citing that the main
reasons are high patient: nurse ratio and inadecggatipment e .g pulse oximeters and

glucometers. Monitoring of all children was doneem day.
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CARE GIVERS KNOWLEDGE AND PRACTICES

All the patients were accompanied by primary carexg and they were solely responsible for
feeding their children. A total of 98 caregiversraventerviewed to assess their knowledge about
their children’s iliness and actual care they reeeéi Of the remaining 4 caregivers who were not
interviewed, one absconded from the ward,anotherconld not communicate well due to
language barrier while for the remained two, thiédcén died before day 7 of admission. Of the
98 caregivers, 92 (93.9%) were mothers. A totd®{36.4%) knew that their children had
severe malnutrition with 21 (21.2%) having beenlaixed to the cause of the illness and the
treatment that the children were receiving. Modhefcaregivers fed the children at least four
times during the day (72.7%) and between 2-3 tiatesght (80.8%).The F75 was measured
using a measuring cup. It was difficult to asseksgaacy of the amount of feeds given due to
poor documentation on the feeding charts. OnlylB57%0) of all caregivers were educated on
how to care for their children. A total of 29 (2%Bchildren were discharged through the

nutrition clinic for follow up.

Table 10: Frequency of feeding

Day Night
Number
of feeds | Frequency (%) Total (%) Frequency Total(%)
0-1 0 0 25.2 25.2
2-3 54.5 54.5 65.7 72.7
>4 445 100.0 8.1 100.0

Over 44.5% of all children were fed at least 3 hoduring the day whereas only 8.1% of the

children were fed at least 3 hourly during the highost of the caregivers attributed this to

unavailability of night feeds.
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OUTCOME

Of the 102 children in this study, 94 (92.2%) wedigcharged, 3 (2.9%) were referred to
Kenyatta National Hospital. Two of the children ta@mhgenital heart disease and were referred
for further management. The third child was suffgrirom Epilepsy and was referred for
neurological management. One patient abscondedthiierward. Five of the patients died giving
case fatality rate of 4.9%. No deaths occurredhérnfirst 24 hours of admission. All the children
who died had marasmus. Septicemia precipitatechdeagreby two (40%) of the children had
concurrent meningitis while the remaining threes®ad severe pneumonia. Two of the
patients who died were diagnosed to have HIV.Asitlted in the figure below, 3.9% of all the
patients admitted were discharged at a WHZ scof&S1D,30.4% at -2 SD,44.1% at -3SD and
21.4% at -4SD. The mean duration of hospital stay &2 days with a range of 4-49 days.

Figure 5: Nutrition status at Discharge.
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Overall, only 3.9 %,( 95% CI 2.1-7.8) of t#dk children discharged met the WHO criteria for
discharge.(WHZ Score -1SD).
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9.0DISCUSSION

This study evaluated the extent to which WHO gliigks are utilized in the management of
severe acute malnutrition at Mbagathi District Htapln this study, the majority (82.6%) of the
children were aged less than 24 months. This agjgluition is similar to a study by Nzioki et al
©) at a Kenyan tertiary hospital. In this study hoarwnly 19.2% of the children were aged less
than 12 months whereas in the Nzioki study, thes gpup comprised 47.5%.This age
distribution is also similar in studies done in @ubia and South Afric&* *®Marasmus was the
commonest presentation and the burden was high#és¢ ichildren aged less than 24 months.
This presentation could be associated with othese&s such as the early weaning from breast-
feeding, the inappropriate introduction of complataey nutrition and a deficit of

micronutrients.

The mothers did not identify malnutrition as a lie@roblem because they usually only seek
attention for diarrhea, skin infections, respirgtimfections, and edem&. In this study diarrhea
was the most common co morbidity in these childred 62.7% of the children had diarrhea at
admission. This is similar to findings by Karadsand Nzioki et al who also found that
majority of acutely malnourished children had diaa (60% and 70.3% respectively) supporting

the association between diarrhea and malnutrition.

In this study, 91,3% of the children were appraefiatriaged. This is comparable to the finding
by Nzioki et al where proper triaging was done 1019 of the children. However, major
shortfalls in care were noted. These include treatrand prevention of hypoglycemia and
hypothermia, delay in prompt start of therapy, esky initial re-feeding of children, and
inadequate and erratic nursing care, in partiauianitoring of feeds and fluids. However
supplies of major commodities were generally gaodantrast to the findings of Ashworth et al.
in South Africd™®

Hypoglycemia is a common complication in malnouesichildren which can lead to brain
damage since glucose is the main fuel for the lathultimately death. Treating or preventing

hypoglycemia is vital during the initial stabilizan phase of the treatment.
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In the prevention and treatment of hypoglycemidy 4i7(16.5%) of the children had an RBS
done at presentation despite the availability atgmeters and glucosticks and none of the
children was started on presumptive feeds withimatutes of arrival to the hospital. Ineffective
treatment of this complication was observed in $figly which was also documented by Berti
A. in his study® Other shortfalls which webserved in this study that can prevent hypoglyaemi
were long delays in starting of feeds after adroissvhereby the median time of first feed was
12.3 hours. This compares to a study by Nzioki at a Kenyan tertiary hospital whereby the
median time of first feed was 14 hours. There wss imsufficient monitoring of the feeds by
nurses and unavailability of night feeds. Ashwatlal in South Africa,also documented that
delay in prompt start of therapy, especially initexfeeding of children, and inadequate and
erratic nursing care, in particular monitoring eéfls mainly lead to improper management of
this step. Feeding through nasogastric tube wasammon. This may be attributed to lack of
knowledge among the health workers on indicatidrfseding through NG tube in these
children.

Hypoglycemia and hypothermia usually occur toge#imet are signs of infection. The main
reasons for not following this step properly instetudy were the lack of instructions and
provisions for the mother to keep her child warrd arability to recognize the importance of
this step. Ashworth A. et al also stated in theidg the importance of educating accompanying
caregiver to warm their child, as mothers could @aivotal role in carrying this stef) A

number of studies had emphasized to train mothetaalth personnel in order to allow for a
successful adoption of simple interventions thavpnt/treat hypothermia and that was reported
to decrease case fatalfty)

Children with severe malnutrition and diarrhea neymonia were not nursed in ‘malnutrition
rooms’ but in non-warmed rooms, together with vselirished children. Thus, despite the
availability of heaters (unlike the situation rejgok by Ashworth, et &t children did not

benefit from them.

Because of difficulty in diagnosis of dehydrationsevere malnutrition and estimation of its
severity, re-hydration fluid should only be givertravenously if children are in shock. Severely
malnourished children not in shock should be hytatrally using ReSoMal which has low

sodium and high potassium. Similar to the studieBlbioki and Ashworth, these guidelines
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were not adequately followed and a large numbehdiren not in shock were indiscriminately
given intravenous fluids. Monitoring for over-hytoa was not done and neither were volumes
of fluids given properly recorded. Poor managenoémtehydration and correction of
electrolytes imbalance could be due to lack of kieolye about the dangers of over-hydration
and electrolytes imbalance and also the limited memof nursing stafflt is important to note

that in the majority of cases, diarrhea improveadrahe start of F-75, which is low in lactose
and has low osmolarity. The early administratiomiadronutrients had a potential positive effect
on the structural and functional integrity of thesggointestinal tract. In some patients, diarrhea
began or was aggravated when F-100 was administEngziformula has a relatively high

osmolarity, and it was necessary to withhold it.

Unlike the study in South Africa, correct antibagtiwere routinely administered to acutely
malnourished children because these children magnesent signs or symptoms of infection. In

this study, 99.7% of the children received antibgtbut only 26.4% presented with fever.

High vitamin A, folic acid, other vitamins, andgibelement supplementation at the start of
therapy are fundamental in obtaining a successftdome in these childreff). In the correction

of micronutrient deficiencies 68% of all the chédrwere given vitamin A which is vital. This is
comparatively better than in the study by Nziokiendby correct vitamin A was given in less
than 50% of the children.Most of the children 96.6¢eived F75 which contains enough Zinc.
However only 12.6% and 7% of the children receinrdtivitamins and folate respectively.

This is in contrast to the finding by Nzioki wheyemultivitamins and folate were given to 90%
and 72% of the children respectively This couldatigbuted to failure of the clinicians to
prescribe the oligoelemen®n average, the children's appetite improved aftepital day 3,
when they attained the minimal necessary metabolicphysiological requirements. Following
this, children began the rehabilitation phase .ifigkhis into consideration, the iron supplements
were administered around day 8 of hospitalizatitbkenvthe children recovered their appetite and
infections were controlled. Previous studies by Btgret al*® suggest that iron supplements
should not be started until children are metabtiand physiologically stable. Additionally,
edematous malnourished children present with ‘free’'in serum, low transferrin, and high
ferritin concentrations, which makes them pronexilative stress, major edema, and

infection®
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Children with severe malnutrition should be giwemall frequent feeds of starter formula (F75)
and continue breast-feeding where applicable.ighstudy there was a long delay before the first
feed and in particular children admitted at nigletrevnormally not fed until the following day,
though starter formula F75 was available in thedw&his could be attributed to the ignorance
by nurses on the importance of prompt feeding Aegerception that this was the duty of the
nutritionists. Monitoring and computing amount eéél taken was rarely done. Timely bedside
decisions were not taken by supervising clinicaffsh the majority of cases which iis keeping
with studies that have shown that activities tleguire frequent bedside decisions by physicians

and nursing staff are often poorly doff&’.

In this study, caregivers were mainly responsibleféeding and oral rehydration and with time,
most children’s caregivers developed the abilitfetd their children competently. This
suggested that training of caregivers in basiceduguch as feeding and identifying danger signs

may be a useful way to relieve pressure on nunsésnaprove care.

In this study, initial phase had a mean duratio.6fdays. This was significantly shorter than in
study by Nzioki and Bernal et al whereby it was@ & days respectively. Though majority of
the children were transitioned to F100 (89.2%),at0y8 had their feeds increased appropriately
thereafter and this was mainly due to failure aficlans to update their prescriptions.

All the children who had severe anemia were apjeitgly managed and frusemide was only
given to children during transfusion .This findiwgs contrary to that by Ashworth whereby
patients with edema were indiscriminately giversémnide.

Similar to the study by Nzioki et al, essential gligs needed for treatment of children with
malnutrition were largely available hence deficiesmoted in management of these children
may not be explained by unavailability of supplies.

None of the healthcare workers acknowledged thet lad undergone training in management
in severe malnutrition. This could be attributedhe frequent turnover of the staff between
the different departmentBlanned follow-up at regular intervals after diggieais essential for
ensuring the management of children in the reiabin phase as the risk of relapse is the
highest soon after discharge, however, only 298®%.of 97 children who were discharged were
advised on a return visit for follow-up .The poderpfor follow up may be attributed to failure
by clinicians to recognize the importance of follaps/for these patients.

32



The results of the implementation of the WHO guitkesd for severe acute malnutrition therapy
in children appear to be promising and even thdugh indices of mortality are recorded in
other areas around the woftd, mortality in this study was relatively low (4.9%pmparison of
mortality rates between different studies is diffidbecause of differences in applying guidelines
and other factors such as associated complicatmksdisease. The low mortality in this study
may be attributed to prompt start of therapy withrect broad spectrum antibiotics, availability
of vitamin A, commercial F75 which contains essamtligoelements and presence of trained
specialists. Although some deaths could be avdiyeoptimizing care, some deaths might not
be avoidable, especially in children admitted veiévere illnesses, e.g. septicemia, severe
pneumonia, etc as also mentioned by Brewstef% #lis worthwhile to mention that all the
children who died had septicemia (meningitis anegsepneumonia) this is unlike the study in
South Africa where they attributed death due tsseip only 43% of the fatalities.

The length of hospital stay was also short for nedshe children with an average of 11 days
hence it was not possible to determine the long tautcome of these children after discharge.
The average hospital stay of 11 days in this stsidpmparable to 14.3 days observed in a study
in Bangladesh but inconsistent with the spheaedards/WFP/UNHCR guidelines of 3 to 4
weeks. The ideal discharge should match the godl 8D of weight/height, but this was not
always possible. 98 children were dismissed bedttegning -1 SD. This occurs due to

congestion in the ward and socioeconomic needseothildren's families.

8.1 CONCLUSIONS
1. Compliance to the guidelines was lowest in &teghile compliance to the guidelines was
highest in steps 4, 5 and 7
2. Essential supplies were largely available.
3. Most patients were discharged before they rer@ml/and only 3.9 % of all the children
discharged met the WHO criteria for discharge (W&tore -1SD).

8.2 RECOMMENDATIONS
1. Itis clear that many health workers (includmgritionists) have a limited understanding of
the needs of severely malnourished children andhpertance of WHO protocol hence there is

need to carry out regular training to the healtmkecs.
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2. The establishment at least a specialized madtiioatteam to co-ordinate, continually audit
care and educate health workers and caregivers.

3. Empowering the caregivers by educating thempmnapriate feeding, rehydrating and
keeping their children warm while the health woskelosely monitor the progress of these
children will improve quality of care and ease tarkload of the health workers.

4. A mechanism of ensuring that night feeds aragdnavailable should be put in place. This
will optimize feeds and hence faster recovery efcthildren eventually easing congestion in the
ward and improving quality of care.

5. Further studies to assess barriers to utilinatiche WHO protocol which will help identify

gaps which can be addressed.

10.0 STUDY LIMITATIONS
Data was collected from the medical records whety have limited the quality and quantity of
the data collected due to possibility of incompldseumentation.

This study was carried out in one site hence thelt® cannot be generalized to other hospitals.

34



11.0 REFERENCES

1 .World Health Organization.Management of SeveeadnMtrition:A Manual for Physicians and
other senior health workers. WHO:1999

2. Central Bureau of Statistics.Kenya Demographtt ldealth Survey. 2008-2009:142-146

3 Black RE, Morris SS, Bryce J. Where and why @enlllion children dying every year?
Lancet. 2003; 361: 2226-34.

4. Scholfield C, Ashworth A.Why have mortalityeatfor severe protein energy malnutrition
remained high? BullWHO 1996, 74: 223-29.

5. Rice AL, Sacco L, Hyder A, Black RE.Malnutritias an underlying cause of childhood
deaths associated with infectious diseases in dpwg) countries. Bull WHO 2000; 78:1207-21.

6. UNICEF: The State of the World's Children 2008t&tnal and Newborn Health. New York,
USA: UNICEF, 2008

7. Jackson AA, Warrell DA, Cox TM, Firth JD, Bend.ESevere Malnutrition, Oxford textbook
of medicine, # edition. Vol 1. Oxford: Oxford University Pres€)@3. 1054-1061.1061

8.Berti A, Bregani E.R, Manenti F, Pizzi C. Outconfeseverely malnourished children treated
according to UNICEF 2004 guidelines: a one yeaeegpce in a zone hospital in rural Ethiopia.
Transactions of the Royal Society of Tropical Maukcand Hygiene 2008; 102: 939-44.

9 Nzioki et al. Audit of care for children aged 8-Bionths admitted with severe malnutrition at
Kenyatta National Hospital, Kenya.PMC April 2010

10. Ministry of Health.Basic Pediatric protocolepfember 2010:25-28

11. Khanum S, Ashworth A, Huttly SR. Controlledatrof three approaches to the treatment of
severe malnutrition. Lancet 1994; 344:1728-1732.

12. Igbal H, Nina S,Tahmeed A ,et al. Experiemcklanaging Severe Malnutrition in a
Government Tertiary Treatment Facility in Banglddédealth Popul Nutr. 2009 February;
27(1): 72-79

35



13. Ashworth A, Chopra M, McCoy D, Sanders D, Jaokd, Karaolis N, et al WHO
guidelines for management of severe malnutritiorunal South African hospitals; effect on case

fatality and influence of operational factors. Lah2004; 363:1110-15.

14. Bernal C, Velasquez C, Alcaraz G, Botero Afiment of severe malnutrition in children.
experience in implementing the WHO guidelines imboy Colombia. J Pediatr Gastroenterol
Nutr. 2008; 46(3):322-328.

15 Manary MJ, Leeuwenburgh C, Heinecke JW. Incrbas@ative stress in kwashiorkor. J
Pediatr 2000; 137:421-424.

16. Puoane T, Sanders D, Chopra M, Ashworth AsS&aS, McCoy D, et al. Evaluating the
clinical management of severely malnourished caitdA study of two rural hospitals. S Africa.
Med. J.2001; 91:137-41.

17. Cavalcante AA, Pinheiro LM, Monte C, Guimaraés, Ashworth A. Treatment of

malnutrition in Brazil; simple solutions to commproblems. Tropical Doctor. 1998; 28:95—7

18Falbo AR, Alves JG, Batista Filho M, Cabral-Filhg.Implementation of World Health
Organization guidelines for management of severdautidtion in a hospital in north east Brazil.
Cad Saude. Publica, Rio de Jeneiro.2006; 22:5681-5

19. Deen JL, Funk M, Guevara &t,al. Implementation of WHO guidelines on management of
severe malnutrition in hospitals in Africa. Bull V@H2003; 81:237-243.

20. Bhan MK, Bhandra M, Bahil R. Management ofdbkgerely malnourished child; perspective
from developing countries. BMJ.2003;326:146-151

21.Scherbaum V, Furst P. New concepts on nutritio@agement of severe malnutrition: the
role of protein. Curr Opin Clin Nutr Metab Care B03:31-38.

22.Brewster et al.Improving quality of care in sevmalnutrition The Lancet, Volume 363,
Issue 9426, Pages 2088 - 2089, 19 June 2004

36



12.0APPENDICES

12.1 APPENDIX I CONSENT INFORMATION FORM FOR PARENTS AND
GUARDIANS

IP NO STUDY NO DATE
Investigator's statement

We are carrying out a study to evaluate care giwarhildren admitted with malnutrition in this

hospital .Your child has been diagnosed to haversewmalnutrition.

| am requesting you to join the study .This formo\pdes you with all the information to enable

you decide whether to join or not

Your participation is wholly voluntary.

The purpose of the study

This study will describe treatment given to childeemitted with acute malnutrition in the ward

It will identify areas that need to be improvedisiWwill help us serve your child and others with

this illness better.
Procedures

I'll take the weight and height of your child totdemine his/her nutrition status. No laboratory

procedures will be undertaken for the purposesisfdtudy.

I'll ask you a few questions about your child’sxéks. I'll also look at the clinical records of you
child.

You are free to ask questions about this studywatstage.
Rights

Your participation is wholly voluntary. You may Wwidraw from the study at any point. The
choice to participate or not; and pulling out of gtudy will not affect in any way the treatment

of your child.
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Treatment of your child will not be delayed for gherposes of this study. You may ask any

guestion before, during and after joining the study

The study will enable the hospital pinpoint any lueesses in the treatment of severe
malnutrition. This will aid in improving care givea children with this illness. This may not
benefit your child immediately.

Risks

No treatment will be delayed or withheld from yaild. No invasive procedures will be
performed on your child for the purposes of thiglgt Any treatment that is required will be

given
Confidentiality

All the information received will be held in striconfidence. No information that can identify
your child will be published or discussed in pubNou are free to ask any questions or seek any

clarifications on the study before or after jointhg study from the contacts below.
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CONSENT FORM FOR PARENT/CAREGIVER
PARENT'S/ICAREGIVER'S STATEMENT

The study above has been explained to me. | hagtlersitmod its purpose and my rights as a
subject in the study. | have had a chance to asktmns and have been assured that in future if |
have any questions about the study or my rightssagbject, | can ask the investigator. |

understand | can withdraw from the study at anyetim

| voluntarily agree to participate in the studyhé participant confirm that | have understood all

the relevant parts of the study and do hereby vahip give consent to participate.

Parent/care giver's signature - - - - . Date---- -

| the investigator confirm that | have given ak tlelevant information concerning the study and

the participant has given consent voluntarily.

Investigators signature - - - - - - - - - - - - oo oo Date-----------

Witness signature - .. Date- -
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FOMU YA RIDHAA KWA MZAZI/MLEZI
NAMBARI----------------- TAREHE--------—mmeemmeeee

TAARIFA YA MCHUNGUZI MKUU

Tunafanya utafiti kutadhmini kiwvango cha huduma agpokea watoto ambao wanalazwa na
ugonjwa wa utapia mlo katika hospitali hii.

Mtoto wako anakabiliwa na ugonjwa wa utapia mlo.

Nakuomba wewe kujiunga katika utafiti huu.Hii fonma taarifa zote zinazohusiana na huu

utafiti ili kukuwezesha wewe kuamua kama utajiuagda .Kushiriki kwako ni kwa hiari

MADHUMUNI YA UTAFITI

Utafifi huu utaelezea matibabu hali ya matibabu aympokea watoto waliolazwa kwa hospitali
hii na ugonjwa wa utapia mlo.Nitaweza kutambua sehambazo zinahitaji kuboreshwa.Hii

itawezesha hospitali kuhudumia motto wako na wengialio na ugonjwa huu bora zaidi.

TARATIBU ZA UTAFITI

Nitachukua uzito na urefu wa mtoto wako ili kuaninadi yake ya lishe.Hakuna vipimo vya

maabara ambazo zitachukuliwa kwa madhumuni yatuitafi.

Nitakuuliza maswali machache kuhusu ugonjwa waoniako.Nitaangalia pia zile

kumbukumbu za hospitali za mtoto wako.

Uko na uhuru kuuliza maswali yoyote juu ya huu ititkétika hatua yoyote.
HAKI

Ushiriki wako wote ni kwa hiari yako.

Unaweza kuamua kujiondoa kwenye utafiti huu katigtua yoyote.

Uamuzi wako wa kushiriki au kutoshiriki ama kujimalkatika utafiti huu hakutaathiri kwa njia

yoyote matibabu ya mtoto wako.
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Utafiti huu utawezesha hospitali kutathimini udbdatika matibabu ya ugonjwa wa utapia
mlo.Hii itasaidia kuboresha huduma wanayopokea tvat@lio na ugonjwa huu.lnawezekana

hali hii haitafaidi mtoto wako kwa wakati huu.
HATARI
Mtoto wako hatanyimwa au kuchelewela kutibiwa kwhabu ya utafiti huu.

Hakuna damu itakaochukuliwa ama taratibu zozoteiléamadaktari wanaotibu mtoto wako

watakaoagiza.
Matibabu yote ambayo mtoto wako anahitaji atapokea
USIRI

Taarifa zote zitakuwa za siri.Hakuna habari yoyatebayo inaweza kutambua mtoto wako

itachapishwa au kujadiliwa hadharani..

lwapo kama utakuwa na swali kuhusu utafiti husnaonna ambayo majibu ya utafiti huu
yatatumika unaweza kuwasiliana na mchunguzi mkuuAbn W.Kamunya kupitia namba ya
simu 0722562738.

Ikiwa una maswali yoyote kuhusu haki zako kama nighwa utafiti unaweza kuwasiliana na
Kenyatta National Hospital Ethics and Research Comittee (KNH- ESRC) kwa kupiga
namba ya sim2726300 Ext. 4435%ma barua pepe: uonknh_erc@uonbi.ac.ke.
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CHETI CHA RIDHAA

TAARIFA YA MZAZI/MLEZI

Nimeelezewa kikamilifu juu ya utafiti huu.Nineelawnathumuni yake na haki zangu kama
mshiriki.Nimepatiwa nafasi ya kuuliza maswali nenehakikishiwa nikiwa na swali juu ya huu
utafiti ama haki zangu kama mshiriki ninaweza kuhmaumpelelezi mkuu wakati

wowote.Nimeelewa kuwa ninaweza kujiondoa kutoka kwediti huu wakati wowote.

Nimeamua kwa hiari kushiriki kwenye utafiti huu

Sahihiya Mzazi ---------------- - Tarehe--------omoemee

Nadhibiti ya kwamba nimepeana maelezo thabiti kuhuiafiti huu, naye mhusika ametoa

uamuzi wa kushiriki bila ya kulazimishwa.

Sahihi ya Mchunguzi Tarehe

SahihiyaShahidi._.__________________________________ Tarehe . __________
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12.2 APPENDIX Z INFORMATION FOR MEMBERS OF STAFF ABOUT THE STUDY

I’'m Dr Ann Wangechi Kamunya, a post graduate studethe department of pediatrics and
child health. I'm undertaking a study on managenoéisevere malnutrition at Mbagathi District
Hospital. This study is undertaken in part fulfiént of the requirements for Masters of medicine
(pediatrics and child health) program. | will besiated by two research assistants. The study
aims to compare the current standards of carethWWHO guidelines. The nutrition status of
eligible subjects will be reassessed by taking rapihmetric measurements. Relevant
information will be retrieved from medical recorafschildren aged 6-59 months with severe
malnutrition. Daily observations of treatment prees in the ward will also be carried out and
this recorded in a structured data collection tobiwvill give you a questionnaire inquiring about
the availability of drugs, feeds and other supplezgiired for managing children with severe
malnutrition. This questionnaire will also inquabout challenges faced by health workers as

they care for these patients.

The information obtained will be reviewed and amatyfor research purposes only. Your
identity will be kept confidential. The resultstbke study will serve as a part of monitoring to

improve performance and health service delivery.

Your participation is purely voluntary; there ai@major benefits or extra costs. Participation
poses no additional risk to you. You may withdraeni the study at any stage. You are free to

ask any questions about the study if you requiaafadations.

If you ever have any questions about the studyougthe use of the results you can contact the
principal investigator: Dr. Ann W. Kamunya, Telepleonumber 0722562738.

If you have any questions on your rights as a resgaarticipant you can contact tkenyatta
National Hospital Ethics and Research Committee (KN- ESRC) by calling2726300 Ext.

44355 or Email: uonknh_erc@uonbi.ac.ke
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Consent Form:

| confirm that | have understood the relevant paftihe study and do hereby give consent to
participate.

Health worker’s signature Date

| confirm that | have given all the relevant infation concerning the study.

Investigators signature Date

Witness signature Date
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12.3 APPENDIX 3: DATA COLLECTION FORM

Severe malnutrition case study

STUDY NO
IP NO

DATE

Fill in the appropriate response in the spacesigeav

A) Demographic characteristics of the children

1. Date of Birth
2. Age in months

3. Sex

B) Anthropometric measures
4. Height in cms

5. Weight kg gms

C) Clinical evaluation of nutrition status

6. Visible severe wasting

7. Bilateral pedal edema

8. W/H Z score

9) Classification of severe malnutrition Kwaslkior

YES/NO

YES/NO

-2S]

Marasmic kwashiorkor
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or\NSevere
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D) Management of the child in casualty

(10)How was the child triaged? Eneercy| priority not urgen

10 Why was the child admitted?  Malnutri severe infection

11) Step 1: Treat/prevent hypoglycemia
(YWas the child alert? YES/NO
(i) If no, what was done (explain)

(i) Was RBS done? YES/NO
If yes, what were the results?  (------ mmol/|

(iv)If hypoglycemia, was treatment given? YES/NO
(Hypoglycemia=RBS<3mmol/l)

If yes, what was given? 0%Dextrose other (specify)

(v)Was the correction of hypoglycemia done corgettl YES/NO

(10%dextrose at 5mlis/kg and oral/NG tube feedsiwBB minutes)

(12)5Step 2: Treat/prevent hypothermia
(i) Was the temperature documented on admission? YES/NO
If yes, what was the temperature?

(i)If hypothermia what was done?

Heater Warm blanke other

(Hypothermia =axillary temp<3B, rectal temp. <35.&)

(13)Step 3: Treat/prevent Dehydration

()Did the child have diarrhea? YES/NBt documented
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(i) Was the child dehydrated? YES/NO/No informatio

(iii) If yes, what was the level of dehydration SHOCK

SOME

If the child was in shock, proceed to (iv) if n&tsto (xi)
(iv)Was IV fluids prescribed? YR®
(V)Was the choice of IV fluid correct?

(VI)Was the amount of 1V fluid given in the firstiour correct? YES/NO

(Vii)Was the fluid monitored and fluid recorded? YES/NO
(viii)Was the child re- assessed by a cliniciarmatt hour? YES/NO

(ix) Was the child out of shock after 1 hour? YES/NO
(X)If no, was the child transfused? YES/NO
(xi If yes, was the amount of blood transfused eci? YES/NO
(xi)Did the child have resomal prescribed? YES/NO
(xii)Was the correct amount of resomal prescribed? YES/NO

(E)ASSESSMENT IN THE WARD

(i) Was the child reviewed in the ward on admission? YES/NO
(i)Did the child have visible severe wasting? YES/NO
(ii)Did the child have bilateral edema? YES/NO
(iv)How was the nutrition status of the child clifissl? Marasmt

Kwashiorkor

Marasmic kwashiorkor n Non severe

(V) Other co morbid conditions specified by thenaian?
a)
b)
c)

a7

SEVERE

YES/NO



F) MANAGEMENT IN THE WARD
(14)STEP 1; Treat/Prevent hypoglycemia
(i) Was RBS done? YES/NO

(i)If yes, what were the results? (------- ) mrtol

(ii)If hypoglycemia, what was given 10 % Dextros¢g N NG tube feqg

(Hypoglycemia=RBS<3 mmol/l)
(iv)How soon after admission was the first feedegiv  (------- ) hrs
(15)STEP 2; Treat/prevent hypothermia

(DWhat was the temperature on admission? (-----}°C

(ilWas the child kept warm? YES/NO

If yes how? Heater providg Warm clothin

(16)STEP 3Treat/prevent Dehydration
: (i) Did the child have diarrhea? YES/Not documented
(ilWas the child vomiting? YES/NO/Not documented

(iif) Was the child dehydrated? YES/NO/No infoitioa

(iv) If yes, what was the level of dehydratior 5 SHOCK SEVERE

SOME

If the child was in shock, proceed to (iv) if n&ipsto (xiii)

(v) Was IV fluids prescribed? YE®

(Vi)Was the choice of IV fluid correct YHESD

(Vii)Was the amount of IV fluid given in the firdthour correct? YES/NO
(15mls/kg of HSD 5% Dextrose)

(Viii)Was the fluid monitored and fluid recorded?

(ix) Was the child re- assessed by a clinicianrdfteour? YES/NO
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(x) Was the child out of shock after 1 hour? YES/NO
(xi)If no, was the child transfused? YES/NO
(xii)If yes, was the correct amount of blood présed? YES/NO
(xiii)Did the child have resomal prescribed? YES/NO
(xiv)Was the correct amount of resomal prescrib&@®S/NO
(xv)Was the intake of resomal monitored YES/NO?
(17)STEP 4; correct electrolyte imbalance

(lYWas U/E/C done? YES/NO

(ilWas extra potassium prescribed? YES/NO

If yes, how much was prescribed per kg body weight?
(18)STEP 5; Treat infections

(YWere antibiotics prescribed?  YES/NO

If yes which Crystalline penicillin Gentamicin
Metronidazole other
(ilWas mebendazole given? YES/NO

If yes after how many days was it given?
(19)STEP 6; correct micronutrient deficiencies
(HWas Vitamin A given? YES/NO

If yes, was the dose correct? YES/NO
i) Was folic acid given? YES/NO
(if)Was zinc given? YES/NO

(IV)Were multivitamins given? YBEBO

(V)When iron if necessary was startD Aqitase Rehabilitatig
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(20)STEP 7; Begin feeding
(DWas starter formula F75 prescribed? YES/NO
(ils F75 commercially prepared? YRS/

(iiAfter what duration in hours after admissiorasvthe first feed given?

(iv)What was the frequency of feeding? 2h 3hrly Not specifis

(v)What was the route of feeding?

(vi)Was the feed intake monitored daily and docureé®

(vii)For how many days was the child on F75?

(Viii)Was the child given other feeds in addition? YES/NO
If yes, specify

(21)STEP 8; catch up growth

(i) Was transition F100 prescribed? YES/NO

(ilWas the initial volume correct? YBE)

(llMWas the volume increased appropriately aftansition period? YES/NO
22) Was a full blood count done? WS

If yes, what was the Hb ~ (--------- ) o/dl.

(i)Did the child receive blood transfusion? YES/NO

If yes, was it required? YES/NO
(ifWas the correct volume given? YRS
(iv)Was frusemide given? YES/NO

23) How often were the vital sighs measured infitisé 2 days?

24) What was the outcome?  Discha Died Ali

25) What was the duration of hospital stay? (—)-days
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12.4 APPENDIX 4: CAREGIVER'’S INTERVIEW IN THE WAR D.

(YHave the illness of your child been explained ta3oYES/NO

If yes explain

(ilWhat have you been told caused your childsals? (Explain)

(i) What do you know about the treatment youra@ls receiving? (Explain)
(iv)Who feeds the child?

(V)How many times should the child feed and hovgtrently

a. Day
b. Night

(vi)During the past 24 hours how many times didahigd feed?

a. Day
b.Night

(vi)How much is your child supposed to take atreteed?
(viii)Are the feeds measured? How?
(ix)How do you keep your child warm (explain)

26) Have you been explained for the importanceafipg with your child? YES/NO
(explain)

(iAre toys available in the ward? YES/NO

27) Have you been explained how to prevent youdamd other siblings from getting
malnourished? YES/NO

If yes, explain

28) When your child is discharged from hospitalvényou been advised about where they will
be followed up? YES/NO

If yes, where?
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12.5 APPENDIX 5 HEALTH WORKERS QUESTIONNAIRE

DATE:

(YWhat is your job description?

Clinician

Nurse

tNtionist

(ilHave you undergone training on management eésemalnutrition? YES/NO

IF YES, which one?

ETAT+

Other (specify)

Please rate the availability of the following supgplas follows

1 Always available
2 Available most times
3 Rarely available

4 Never available

1).Glucometer and glucostiy

2) Resomal

3) F75

4) F100

5) Potassium supplements

(i'How many functional heaters are available?
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6) Multivitamins

7) Vitamin A

8) Folate

9) Iron supplements




(iif) Are patients monitored adequately at leatp@rly? YES/NO

If no, .what are the probable reasons (explain)

a.

b.
C.

(iv)In your opinion what are the challenges encewed when managing patients with
malnutrition?

a

b
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12.6 APPENDIX 6 : TAKING ANTHROPOMETRIC MEASUREMENT S.

1 TAKING A CHILD'S WEIGHT.

1.
2.
3.
4.
5.
6.

7.

Before weighing the child take all his/her clotlodls
Zero the weighing scale (i.e. make sure the arsoani0).
Place the child on the weighing scale.

Make sure the child is not holding onto anything.
Read the child’s weight. The arrow must be steady.
Record the weight in kg to the nearest 100g eGkd.

Do not hold the scale while reading the weight.

2 TAKING A CHILD’S LENGTH.

For children less than 87 cm, the measuring bizapthced on the ground.

1.

2.

The child is placed lying down along the middlelu board.

The assistant holds the sides of the child’s headp@sitions the head until it firmly
touches the fixed headboard with the hair comprksse

The measurer places her hands on the child’s Eglygstretches the child and then
keeps one hand on the thighs to prevent flexion.

While positioning the child’s legs, the sliding tgaate is pushed firmly against the
bottom of the child’s feet.

To read the height measurement, the foot-plate brigerpendicular to the axis of the
board and vertical.

The height is read to the nearest 0.1 cm.
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3 TAKING A CHILD'S HEIGHT.

The child stands, upright against the middle ofrtteasuring board.

The child’s head, shoulders, buttocks, knees, @edstare held against the board by the
assistant.

The measurer positions the head and the cursor.
The height is read to the nearest 0.1 cm.

Measurement is recorded immediately.

4 TAKING A CHILD’S MIDDLE UPPER ARM CIRCUMFERENCE (MUAC).

MUAC is an alternative way to measure thinnes®(aétive to weight for height). It is
especially used for children 6 months to 5 yeads ol

How to Measure MUAC.

1.

2.

Ask the mother to remove any clothing coveringehigd’s left arm.

Calculate the midpoint of the child’s left uppemafirst locate the tip of the child’s
shoulder with your fingertips.

Bend the child’s elbow to make the right angle.

Place the tape at zero, on the tip of the showddrpull the tape straight down past the
tip of the elbow.

Read the number at the tip of the elbow to theestarentimeter. Divide this number by
two to estimate the midpoint.

Mark the midpoint with a pen on the arm.

Straighten the child’s arm and wrap the tape ardbadirm at the midpoint. Make sure
the numbers are right side up and the tape isftaind the skin.

Inspect the tension of the tape on the child’s anake sure the tape has the proper
tension and is not too tight or too loose.

With the tape in correct position on the arm with torrect tension, read and call out the
measurement to the nearest 0.1cm.

10.Immediately record the measurement.
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12.7APPENDIX 7 :NCHS/WHO NORMALIZED REFERENCE VALUES FO R
WEIGHT-FOR-HEIGHT AND WEIGHT-FOR-LENGTH

Boys' weight (kg) Length # (cm) Girls' weight (kg)

-4SD |-3SD |-2SD |-1SD | Median Median |-1SD |-2SD |-3SD | -4SD
1.8 2.1 2.5 2.8 3.1 49 3.3 2.9 2.6 2.2 1.8
1.8 2.2 2.5 2.9 3.3 50 3.4 3.0 2.6 2.3 1.9
1.8 2.2 2.6 3.1 3.5 51 3.5 3.1 2.7 2.3 1.9
1.9 2.3 2.8 3.2 3.7 52 3.7 3.3 2.8 2.4 2.0
1.9 24 2.9 34 3.9 53 3.9 34 3.0 25 2.1
2.0 2.6 3.1 3.6 41 54 4.1 3.6 3.1 2.7 2.2
2.2 2.7 3.3 3.8 4.3 55 4.3 3.8 3.3 2.8 2.3
2.3 2.9 3.5 4.0 4.6 56 4.5 4.0 35 3.0 24
2.5 3.1 3.7 4.3 4.8 57 4.8 4.2 3.7 3.1 2.6
2.7 3.3 3.9 4.5 51 58 5.0 4.4 3.9 3.3 2.7
2.9 3.5 4.1 4.8 54 59 5.3 4.7 4.1 3.5 2.9
3.1 3.7 4.4 5.0 5.7 60 5.5 4.9 4.3 3.7 3.1
3.3 4.0 4.6 5.3 5.9 61 5.8 5.2 4.6 3.9 3.3
35 4.2 4.9 5.6 6.2 62 6.1 5.4 4.8 4.1 35
3.8 4.5 5.2 5.8 6.5 63 6.4 5.7 5.0 4.4 3.7
4.0 4.7 5.4 6.1 6.8 64 6.7 6.0 5.3 4.6 3.9
4.3 5.0 5.7 6.4 7.1 65 7.0 6.3 55 4.8 4.1
4.5 53 6.0 6.7 7.4 66 7.3 6.5 5.8 51 4.3
4.8 55 6.2 7.0 7.7 67 7.5 6.8 6.0 5.3 4.5
5.1 5.8 6.5 7.3 8.0 68 7.8 7.1 6.3 55 4.8
5.3 6.0 6.8 7.5 8.3 69 8.1 7.3 6.5 5.8 5.0
5.5 6.3 7.0 7.8 8.5 70 8.4 7.6 6.8 6.0 5.2
5.8 6.5 7.3 8.1 8.8 71 8.6 7.8 7.0 6.2 54
6.0 6.8 7.5 8.3 9.1 72 8.9 8.1 7.2 6.4 5.6
6.2 7.0 7.8 8.6 9.3 73 9.1 8.3 7.5 6.6 5.8
6.4 7.2 8.0 8.8 9.6 74 9.4 8.5 7.7 6.8 6.0
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6.6 7.4 8.2 9.0 9.8 75 9.6 8.7 7.9 7.0 6.2
6.8 7.6 8.4 9.2 10.0 76 9.8 8.9 8.1 7.2 6.4
7.0 7.8 8.6 9.4 10.3 7 10.0 9.1 8.3 7.4 6.6
7.1 8.0 8.8 9.7 10.5 78 10.2 9.3 8.5 7.6 6.7
7.3 8.2 9.0 9.9 10.7 79 104 9.5 8.7 7.8 6.9
7.5 8.3 9.2 10.1 10.9 80 10.6 9.7 8.8 8.0 7.1
7.6 8.5 9.4 10.2 111 81 10.8 9.9 9.0 8.1 7.2
7.8 8.7 9.6 10.4 11.3 82 11.0 10.1 9.2 8.3 7.4
7.9 8.8 9.7 10.6 115 83 11.2 10.3 9.4 8.5 7.6
8.1 9.0 9.9 10.8 11.7 84 11.4 10.5 9.6 8.7 7.7
Boys' weight (kg) Height(cm) Girls' weight (kg)

-4SD |-3SD |[-2SD |-1SD | Median Median |-1SD | -2SD |-3SD |-4SD
7.8 8.9 9.9 11.0 121 85 11.8 10.8 9.7 8.6 7.6
7.9 9.0 10.1 11.2 12.3 86 12.0 11.0 9.9 8.8 7.7
8.1 9.2 103 | 115 12.6 87 12.3 11.2 | 10.1 9.0 7.9
8.3 9.4 105 | 11.7 12.8 88 12.5 11.4 | 10.3 9.2 8.1
8.4 9.6 10.7 | 11.9 13.0 89 12.7 11.6 | 10.5 9.3 8.2
8.6 9.8 109 | 121 13.3 90 12.9 11.8 | 10.7 9.5 8.4
8.8 9.9 111 12.3 135 91 13.2 12.0 10.8 9.7 8.5
8.9 10.1 11.3 12.5 13.7 92 13.4 12.2 11.0 9.9 8.7
9.1 10.3 11.5 12.8 14.0 93 13.6 12.4 11.2 10.0 8.8
9.2 10.5 11.7 13.0 14.2 94 13.9 12.6 11.4 10.2 9.0
9.4 10.7 11.9 13.2 14.5 95 14.1 12.9 11.6 10.4 9.1
9.6 109 | 12.1 | 134 14.7 96 14.3. 13.1 | 11.8 | 10.6 9.3
9.7 11.0 12.4 13.7 15.0 97 14.6 13.3 12.0 10.7 9.5
9.9 11.2 | 126 | 13.9 15.2 98 14.9 135 | 12.2 | 10.9 9.6
10.1 11.4 12.8 14.1 15.5 99 15.1 13.8 12.4 11.1 9.8
10.3 11.6 13.0 14.4 15.7 100 15.4 14.0 12.7 11.3 9.9
10.4 11.8 13.2 14.6 16.0 101 15.6 14.3 12.9 11.5 10.1
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10.6 120 | 134 | 149 16.3 102 15.9 145 131 11.7 10.3

10.8 12.2 13.7 151 16.6 103 16.2 14.7 133 | 119 10.5
11.0 12.4 | 13.9 15.4 16.9 104 16.5 15.0 135 | 121 10.6
11.2 12.7 14.2 15.6 171 105 16.7 15.3 13.8 | 12.3 10.8
11.4 129 | 144 | 159 17.4 106 17.0 155 140 | 125 11.0
11.6 13.1 14.7 16.2 17.7 107 17.3 15.8 143 | 12.7 11.2
11.8 134 | 149 16.5 18.0 108 17.6 16.1 145 | 13.0 11.4
12.0 136 | 152 16.8 18.3 109 17.9 16.4 148 | 13.2 116
12.2 138 | 154 | 171 18.7 110 18.2 16.6 150 | 134 | 119

World Health Organization. Management of Severendition: A Manual for Physicians and
Other Senior Health Workers. Geneva: World Healtgaization; 1999
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