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D efin itions

C lin ica l a ud it: The systematic and critical analysis o f the quality ot clinical care. 

Consciousness: Consciousness is a state o f awareness o f self and the environment. 

C om a: Coma is an unarousable state lasting at least an hour in which the person 

makes no purposeful response to environmental stimuli. In deep coma, all brain stem 

and myotatic reflexes may he absent.

C rite ria : Aud it criteria are defined as measurable statements about health care that 

describe its quality and can be used to assess it.

D e lirium : A state o f  impaired arousal and attention

Lethargy: A state o f minimal decreased wakefulness where the primary deficit is 

attention. Drowsiness is prominent.

O btundation : M ild  to moderate blunting of alertness with lessened interest or 

response to the en\ ironment.

S tandard: A professionally agreed level o f performance appropriate to the population 

addressed which is observed, achievable, measurable and desirable.

Stupor: unresponsiveness from which a person can be aroused only briefly by 

vigorous, repeated stimulation.

A bbrevia tions

AVPU : Alert, responds to Voice, responds to Pain. Unresponsive

AC DC: Alert. Confused. Drowsy. Unresponsive.

CPP: Cerebral perfusion pressure

C T scan: Computerised tomography scan

CSF: Cerebrospinal fluid

GCS: Glasgow coma scale

EEC: Electroencephalogram

E T A 1: Emergency triage and treatment

K N H : kenyatta National Hospital

LP: Lumbar puncture

NTC: Non traumatic coma

PI: Principal investigator

PEC: Paediatric filter clinic

SHO: Senior House Officer

IM C I: Integrated Management o f Childhood Illnesses
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Summary

Use o f  formal coma assessment scales and approaches to management in non- 

traumatic conditions associated with altered consciousness.

Background:

Altered consciousness states are a recognised sign o f  severity o f childhood illnesses. 

Timely identification o f altered consciousness states and appropriate immediate 

management is important and impacts on outcome.

Objective:

To describe the use o f  formal coma scales for the assessment o f altered consciousness 

states, staff knowledge on scales and appropriate investigations and the actual use o f 

simple investigations in children admitted with serious, non-traumatic illness 

commonly associated with neurological impairment

Study design:

A prospective record review (n= 170) was carried out in Kenyatta National Hospital. A 

nested reassessment o f level o f consciousness was carried out on forty children. A 

staff know ledge assessment (n 51) was carried out.

Results:

Overall 170 case records were reviewed. On admission, assessment using the 

Glasgow coma scale was used in eight percent and 38.9% in the mortality group. 

W hen an assessment o f consciousness was made, clinicians were more comlortable 

using AVPU scale (41%) than the Glasgow coma scale (26%) for the assessment. 

According to locally applicable standards a lumbar puncture was indicated in one 

hundred and twenty eight children (75.1% o f all child records reviewed) but 

performed on fifty six children (32.5%) while only five (9%) were performed within 

an appropriate time period. A random blood sugar was performed on fifty  six children 

(32.9%); it was identified as an appropriate immediate investigation by twenty lour 

clinicians (82.8%) while a lumbar puncture was identified by four clinicians (14%) as
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an immediate investigation in a febrile child with altered consciousness not due to 

trauma.

Conclusions:

Assessment o f  level o f  consciousness using the Glasgow coma scale is rarely used in 

practice: rather general and potentially misleading descriptive terms are used. 

Amongst children with clear indications for simple investigations to establish the 

cause for altered consciousness and / or assist in its treatment only a blood slide is 

commonly performed with a lumbar puncture rarely performed appropriately. The 

quality o f  care o f  children admitted to Kenyatta National hospital with altered 

consciousness would benefit from defining and implementing standard management

guidelines.
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Introduction and L ite ra tu re  review

I he alert state requires intact cognitive function o f the cerebral hemispheres and 

reticular activating system. Disturbances in these functions result in impaired states o f 

consciousness which may vary in severity and duration. Critically ill children often 

present w ith some degree o f altered consciousness as a result o f neurological 

depression. Coma is a neurological emergency associated with high morbidity and 

mortality. Some causes are amenable to treatment the outcome o f which is influenced 

by the care provided. Delayed recognition and treatment can have far reaching effects 

including permanent, long-term neurological damage.

Disturbances leading to altered level o f  consciousness may result from vary ing causes 

which can be broadly divided into traumatic and non-traumatic causes. Traumatic 

causes o f altered states o f  consciousness in children include accidents, non accidental 

injuries (shaken baby syndrome) and birth injuries. Non traumatic causes are more 

varied and include infections o f the central nervous system, hypoxic ischemic 

encephalopathy, metabolic disorders, cerebrovascular disorders, endocrine 

abnormalities, exogenous poisons and structural and degenerative central nervous 

system disorders.

Aetiology o f  coma in childhood

Table I : A e tio logy studies

Author /Year Country Age N (Males) Infections

Jitta / 1984 Kenya 8 mo -13 yrs 41 (22) 53%

Bondi / 1991 Nigeria 118 78%

Sofiah/ 1997 Malaysia 1 mo -12vrs 1 16(72) 69%

Prabha /  2003 India 3 mo -12 yrs 270 (142) 80%

Lohr/2003 Brasil 2 mo -13 yrs 104 (57) 23%

Wong / 2001 U.K. 1 mo -  I5yrs 278 (155) 37.9%

Studies looking at coma in children have shown infectious causes as the commonest 

aetiology as shown in Table I. Wong in the UK showed 37.9% of the cases of coma
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were due to infections1. Similar findings have been described b> Lohr in Brasil at 

23% \ In developing nations, infection as a cause o f coma affects a larger group. 

Sofiah in Malaysia showed coma due to infection to be 69% ’. Nayana Prabha in India 

also showed 80% o f coma was due to infections4 with similar findings seen in Ibadan. 

Nigeria'. On the other hand Jitta in Kenyatta National Hospital (KNH) showed that up 

to 53% of coma was due to infectious causes'’. Even in studies among adults, infection 

was an important cause o f coma in Africa .

Assessment o f  altered states o f  consciousness

The clinician’ s first response to a child presenting with altered consciousness should 

be the ABC’s o f  resuscitation4 as hypoxemia, hypercarbia. acidosis and ischaemia 

mav all cause or contribute to neurological impairment. 1 herefore:

1. The Airway must be kept clear, patency ensured by positioning or intubation 

especially i f  the Glasgow coma scale is less than eight.

2. Breathing and adequate air exchange should be ascertained by observation o f 

the chest wall movements and auscultation. Assistance may be necessary 

using an ambu-bag with oxygen.

3. Circulation can be rapidly assessed by examining the pulse, blood pressure 

and capillary refill time. Intravenous volume replacement and inotrope 

support may be necessary in cases of hypotension or circulatory impairment.

4. After assessing and managing these ABC ’ s, neurological Deficit should be 

determined.

Mans terms have been used to describe the continuum o f consciousness such as 

delirium, lethargy , stupor and obtundation. However due to variation in the meaning 

o f these terms to different persons, standard scales used to grade depth of 

unconsciousness have been deseloped. These scales include the Glasgow coma scale, 

the modified Glasgow coma scale (GCS). the Blantyre coma scale, and the simpler 

rapid triatte scales AVPU (Alert, responds to Voice, responds to Pain and 

Unresponsive) and ACDU (Alert. Confused. Drowsy and Unresponsive).
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The Glasgow coma scale

Tabje 2: The Glasgow coma scale

GCS (5 years and above) Modified CCS (below 5 years)
Eye opening 

4 Spontaneous Spontaneous

3 To voice To voice

2 To pain To pain

1 None None

Verbal response 
5 Oriented Babbles, coos, words, sentences

4 Confused Less than usual cry. irritable cry

3 Inappropriate words Cries to pain

2 Incomprehensible words Moans to pain

1 No response to pain No response to pain

Motor response
Obeys commands Spontaneous movements

6
Localises supraocular pain Localises supraocular pain

5
Withdraws from nail bed Withdraws from nail bed

4
pressure pressure

j
2
1

Flexion to supraocular pain 

Extension to supraocular pain

Flexion to supraocular pain 

Extension to supraocular pain

No response No response

The Glasgow coma scale was developed in 1974 by Teasdale and Jennet and is the 

most commonly used coma scale internationally10. Initia lly developed for use in 

trauma patients, it has since been adopted for use in non trauma patients. It has also 

been modified for use in children to compensate for their age-specific differences in 

motor and verbal capabilities11. Using the Glasgow coma scale, the motor score and 

total score have shown a high sensitivity and specificity for predicting outcome in 

trauma patients but was less good at predicting functional outcomes . However a 

complete Glasgow coma scale assessment may not be possible due to paralysis, 

intubation or sedation. Furthermore inter-rater reliability was shown to vary between



experienced and inexperienced users' \  The Glasgow coma scale can also not fu lly  

reflect the severity o f  focal brain injury and does not provide a comprehensive 

statement o f neurological status1'. Despite these limitations children presenting w ith 

altered states o f  consciousness as classified by the GCS are well known to have poor 

outcomes compared with children ill enough to be in hospital who are nonetheless 

alert14 ls.

The wide applicability and predictive value o f the Glasgow coma scale have resulted 

in it becoming the standard method taught in medical training for the assessment o f 

the level o f consciousness while the abbreviated scales such as AVPU are more 

applicable in the quick assessment o f disability. These abbreviated scales are therefore 

ideal for rapid assessments made by all cadres o f  health workers but in no wav 

substitute for the comprehensive coma scales which maintain their place in classifying 

the severity o f  the condition once emergencies have been dealt w ith. Although a score 

o f "P " or “ U”  using the AVPU scale suggest a Glasgow coma scale o f less than eight 

and require urgent attention and further assessment16, the relationship between the 

GCS and the abbrev iated scales shows the AVPU scale to be inadequate for detecting 

earlv changes in conscious level1 An alternative scale, the Blantyre coma scale was 

also developed as a quick easy assessment for level o f consciousness in children with 

severe malaria but has not gained widespread use in routine practice in Kenya.

Reliable assessment o f the level o f consciousness is the key to the management ol 

these patients. The level o f consciousness can be used as an indication of prognosis or 

to monitor progress o f illness' s although inter-observer variability in assessment ot 

level o f  consciousness . a potential threat to the scale's value, has been evaluated in 

only a few studies19 2 ". Thus i f  clinicians in the Kenyatta National Hospital apply and 

interpret the GCS quite differently it may not be a useful tool in practice to identify 

either improvement or deterioration in a child's condition. Previous assessments ot 

the agreement between different clinicians in eliciting clinical signs have relied on 

calculations o f  the kappa (k ) statistic. The kappa statistic is a chance corrected 

proportional agreement for two observations made by different individuals on two 

observations repeated by the same person. Correction for chance agreement is 

required because i f  two people assess, in the simple case, whether a sign is present or
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absent in a group o ften  children then you would expect their assessments to agree in 

50% o f  cases even i f  both the assessors answered at random (guessed). Therefore on!\ 

agreement much greater than 50% would indicate agreement bevond chance in a 

sample o f  10 children. A simple scale for interpreting the kappa statistic has been 

suggested b\ Koch and others In studies on inter-observer agreement on coma 

scores. Teasdale showed 80% agreement rates in the use o f  the GCSr . A later stud} 

supported the use o f  the GCS bv appropriately trained personnel but found it to be less 

reliable in the hands o f  untrained or inexperienced s ta ff ' ’.

Investigation o f  the child presenting with altered consciousness

The laboratory and radiological examinations performed are important to help 

determine the different aetiologies o f coma. The> also help to guide management both 

supportive and definitive where applicable. Routine haematology, biochemistry and 

microbiology (see appendix 4) are often most helpful. Specific tests should be 

performed when guided by findings in the history, examination and routine tests.

Hypoglycaemia is a common cause o f altered consciousness- - 1 . The brain may suffer 

severe functional and structural impairment following hypoglycaemia if it is not 

diagnosed and treated early2'. This classifies hypoglycaemia as a medical emergency. 

Hypoglycaemia is associated with higher mortalitv despite treatment of the primarv 

illness in some conditions- . The World Health Organisation ( \ \  HO) recommends that 

blood glucose estimation should therefore be available in small hospitals in resource 

poor countries in the “ Integrated management o f childhood illnesses' ( IM G ) 

guidelines. Rapid bedside blood glucose testing has been shown to have high 

correlation w ith serum blood testing-7. However where possible a low rapid glucose 

result should be confirmed bv formal laboratory blood testing. Although there is a 

poor association with severit} o f hypoglvcaemia and level o f consciousness and 

outcome, patients with symptoms o f altered consciousness (drowsiness, agitation, and 

jitieriness), hypothermia, feeding difficulties and seizures should have blood drawn 

for glucose estimation as a routine then receive a glucose bolus if the test results are 

not going to be immediatel} available to guide management. This strategy would
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allow appropriate investigation without delay in treatment as delay in diagnosis and 

treatment o f hypoglvcaemia has been associated with neurological sequelae.

Examination o f  cerebrospinal fluid (CSF) is the definitive test for diagnosing nearly
->o

all infections o f the central nervous system' . Although CSF sterilisation following 

antibiotic use is often rapid leading to negative culture growths'8 the identification o f 

the organism in cerebrospinal fluid is a high priority as it impacts on treatment and 

prophy laxis. Rapid latex agglutination tests have aided in identification o f organisms 

following prior antibiotic use. CSF PCR w ill still be useful after antibiotic use.

However a lumbar puncture must be performed when it is safe' '.

In a study looking at Kenyan children with meningitis, impaired consciousness was 

found to be a clear indication o f a risk o f  acute bacterial meningitis and therefore for 

lumbar puncture18. While imaging for patients in coma is not the norm, it should be 

considered more important in children with deep coma, absence of fever, history of 

trauma and with focal signs'1. In these instances computerised tomography (CT) scan 

o f the brain has been show n to identify focal brain lesions well. However, it is not a 

useful tool to identify or exclude common infectious encephalopathies or meningitis' .

It is also limited in the detection of metabolic and extrinsic brain dysfunction .

Cranial Magnetic resonance imaging (M RI) has even better resolution for brain 

lesions especially posterior fossa pathology. Brain imaging is often limited by the 

finances o f the patient's family and may not be used in acutely ill patients before

stabilization. UNIVERSITY OF NAIROBI
M ED ICA L  L IBRARY

Although rarelv available, serial rather than one off electroencephalogram (EEG) 

monitoring can be more useful in the assessment o f coma. EEG is an important 

indicator o f neurological outcome in patients with good or borderline cerebral 

perfusion pressure. Low amplitude EEG activity and electro cerebral silence in one 

study was associated with poor outcome '. However EEG does not always correlate 

with the clinical assessment.
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The outcome o f altered consciousness in children

The outcome o f coma is variable: it is determined by the cause and care provided. 

Some causes o f coma have been associated with increased incidence o f complications 

such as epilepsy, disabilities in cognitive and adaptive outcom es"’ 1. Severe 

neurological sequelae from meningitis have been observed in 25% "  and in cerebral 

malaria in 10% ’ ’ children in Kenyan studies. Permanent neurological deficits have 

also been noted as a result o f childhood coma: ' with mortality due to coma ranging 

from 21 -36% in the studies described' ’ '

The use o f  audit

Concerns about the quality o f health care and performance o f health care 

professionals have led to the development o f programmes for measurement o f quality 

and improvement o f  care. Clinical audit is a quality improvement process that aims to 

improve patient care and outcomes by carrying out a systematic review of care offered 

and implementing necessary changes. Aspects of patient care including structure, 

processes and outcomes -  arc selected and evaluated against explicit criteria or a 

standard o f practice and. where necessary, changes arc implemented at an individual, 

team or service level, further monitoring can then be used to confirm the 

improvements in healthcare delivery* . Clinical audit can be described as a cycle or a 

spiral. Within the cycle there are stages that follow the systematic process of: 

establishing best practice: measuring care against criteria: taking action to improve 

care: and monitoring to sustain improvement. As the process continues, each stage 

aspires to a higher level o f quality.

Doctors and other working groups have been involved in the development of national 

standards o f care in hospitals in Kenya, which have been sy nthesised as the C linical 

Guidelines" and internationally standards have been developed as part of the World 

Health Organisation's "Integrated Management o f Childhood Illness guidelines' . 

These guidelines are often aimed at district hospital situations which are often 

resource restricted. In the care o f the child with altered consciousness, the guidelines 

recommend the following:
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For the purpose o f  this audit, we aim to compare this basic standard to current practice 

in our clinical areas as defined below.

• The level o f  consciousness should be evaluated using A V P l1' or the Glasgow 

coma scale ' which should then be monitored regularly;

• I f  meningitis is suspected, perform a lumbar puncture (LP);

• In a malaria endemic area, prepare a blood smear;

• The blood sugar should also be checked’ .

Individual institutions may adapt these national standards to their unique situations. 

However in Kenyatta National Hospital, written standards o f  care appropriate for the 

institution's resources personnel, equipment and services - have not been formally 

developed. The reliance is often on standard text books, published literature and 

national guidelines. Use o f standard protocols has been shown to improve quality ol 

care by all cadres. While audit data is not formally collected in KNH. the general 

statistics collected in all departments may be considered as such data. Properly 

generated audit data would help to positively impact services offered to the 

community served by the KNH.

Justification and u tility

In KNH the paediatric service, is served by three paediatric neurologists. With this 

limited human resource standard guidelines for assessment and care of children 

presenting with altered consciousness would help optimise their care and survival. A 

clinical audit to look at the assessment and management o f  coma in children has not 

been documented in the literature in Africa or in Kenya. This clinical audit provides 

baseline information, which w ill help in developing strategies for improving the 

qualitv o f services offered. The resources at KNH while limited can be optimised for 

the care o f children presenting with altered consciousness. This audit w ill highlight 

the areas needing strengthening and may form the basis of development of 

standardised protocols for the management o f the child presenting with altered 

consciousness.
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Objectives

Broad objective

To compare current practice with appropriate standard practice o f  care for children 

admitted with altered consciousness. (See appendix 4)

Specific objectives

Main objectives
1. To describe the assessment and documentation o f the level o f  consciousness o f 

paediatric patients admitted at Kenyatta National Hospital where concern has been 

expressed over neurological status.

2. To determine the proportion o f children in who relevant specified immediate 

investigations (random blood sugar, lumbar puncture and blood slide) were 

performed. These tests are readily available within the paediatric service.

Secondary objective

3. To determine s ta ff knowledge o f the scales used for assessment o f altered level o f 

consciousness in children and their know ledge on relevant immediate investigations.

4. To assess inter-observer reliability in assessment of the GCS in KNH.

Methodology

Study area and population

The stud\ was carried out in the paediatric filter clinic (PFC) and paediatric wards of 

Kenyatta National hospital between 15th July 2005 and 28' October 200:'. Every 

month an average o f 80-100 children are admitted to our paediatric service with 

conditions often associated with altered level o f consciousness (Data derived from 

PFC admissions records searched for cases o f meningitis, convulsions w ith malaria, 

cerebral malaria and shock/severe dehy dration).
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Study design
The principal studs design was a prospective audit (cross-sectional study) with an 

additional nested cross-sectional study for the assessment / re-assessment o f  the level 

o f  consciousness using the GCS or the modified GCS. A survey o f the health w orker's 

know ledge on assessment o f conscious lev cl and use o f coma scales was also carried 

out. The study populations are described in the three groups below.

I. T he record review (Audit)

The population o f  interest for the audit consisted o f the case records o f children with 

altered consciousness aged one month to twelve years. and admitted to the paediatric 

wards o f  KNH w ithin the studs period.

Inclusion criteria
Records o f children aged one month to twelve sears admitted with a primary 

diagnosis o f altered consciousness or the conditions beloss presenting with altered

consciousness:

a) Meningitis / Encephalitis Encephalopathy

b) Cerebral malaria

c) Complex seizures (multiple convulsions, status epilepticus)

d) Shock (severe dehydration or sepsis)

e) Severe Metabolic disorders

Institutional approval had been obtained from the KNH ethics review board tor record 

rev iew prior to commencement o f the study.

Exclusion criteria
• Children aged less than one month or more than twelve years

•  Informed consent for re-examination declined or revoked in the reassessment 

group.

•  Children w ith a diagnosis o f traumatic coma or head in jury.

2. Re-evaluation o f conscious level:

•  Children whose case records were included in the audit above w'ere eligible lor 

recruitment for the purposes o f  assessing / reassessing their coma score at the 

time o f  admission and during the course ot their hospitalisation. These
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children were identified in PFC but all examinations were performed on the 

admitting ward.

• O nl\ children in whom the reassessment could be done within one hour o f the 

routine clinical assessment were enrolled because o f concerns that an\ greater 

time difference in re-assessments might result in differences in coma score 

being attributable to true changes in the disease process and neurological 

status and not inter-observer disagreement.

• W ritten consent from the caretakers o f children enrolled in this aspect o f the 

stud\ was sought.

3. Surve\ o f  health workers' knowledge

• Clinical staff deployed to the Paediatric filter clinic and Paediatric wards 

present were eligible for inclusion.

• Verbal consent was obtained from the participating staff.

19



Sample size

The main audit was primarily descriptive w ith simple proportions o f  children assessed 

or investigated as the major quantitative results. The precision o f  these results as 

represented by the breadth o f the 95% conlidence intervals provide the main 

indication o f the plausibility o f  the observed estimates in describing other, similar 

groups o f  subjects studied in a similar way. As there was no existing data describing 

the proportions o f  children assessed with a coma scale we therefore calculated the 

confidence intervals around two proportions. 50%. the most conservative assumption, 

and 30% assuming different possible sample sizes. Exact binomial confidence limits 

were calculated around the pre-specified proportions fora  given sample size using the 

sample size calculation function o f the statistical programme STATA. version 8.0 

(STATA Corporation. Texas. USA).

i) For the main descriptive audit w here approximately 80 children per month are 

admitted through the PFC w ith the diagnoses o f interest we estimated that a 

minimum o f  150 case records would be studied over two and a half months 

using the stated sampling strategy, (see table below or using the formulae 

shown below ).

n= c2Np (1-p)/ (A2N) + (c2p |l-p |)
c = 1.96(95%CI) N = 240 (80 cases/month) p = 0.5 (proportion meeting 
criteria) A= 0.05 (margin of error) n= 147

Table 3: Confidence intervals (95%) around possible observed proportions (50% and 

30%) for different sample sizes

Sample size 40 60 100 150
50% 34% -  66% 37% - 63% 40%-60% 42% -58%
30% 17% - 47% 19%-43% 2l%-39% 23%-38%

The first row shows the dilTerent sample sizes for which we base calculated conlidence intervals The 2nd and 3rd 

rows o f the second to fifth  columns are the 95% confidence inters als for each sample si/e around the respective proportions

ii) For assessment / re-assessment o f coma scales, we aimed to evaluate forty 

children within I hour o f admission permitting a reasonable description of the 

number truly in coma (GCS<I2). A sample o f 40 duplicate observations
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w ould represent a stud> o f  comparable size to other studies on inter-observer 

agreement20'44'1.

iii) As can be seen from the table above i f  at least 40 health workers were 

questioned about their know ledge, results in tenns o f proportions providing a 

satisfactory answer, could be presented with modest levels o f precision 

assuming that the staff included were randomly selected. For the purposes o f 

this study random selection o f staff for intervieyv yvas not possible and so 

convenience sampling yyas used.

Sam pling method and study process

The record review (audit) process

The records o f children who satisfied the inclusion criteria admitted betyveen 8pm 

Sunday to 8pm Friday yyere eligible for reyieyy o f case notes as part o f the audit. The 

audit began after ethical approyal was granted by the KNH research and ethics 

committee. The investigator visited the paediatric filter clinic and paediatric wards 

from Monday to Friday betyyeen 8am and 8pm. Records from suitable patients yvho 

fulfilled the audit inclusion criteria yyere identified consecutively. These records yyere 

examined and the relevant data abstracted and entered into a pre-coded audit pro 

forma - appendix 3. The records were examined for three consecutive days for 

documented comments on levels o f consciousness. Other details abstracted were 

targeted investigations and their results. The outcome was also recorded.

For the purposes o f  the audit the follow ing standards were predefined.

• Children presenting with altered consciousness or clinical conditions 

commonly associated with an altered level o f consciousness should have a 

Glasgow coma scale performed on admission and daily thereafter.

• The blood glucose should be performed at initial contact in a child presenting 

with altered consciousness.

• A lumbar puncture should be performed in a child presenting with altered 

consciousness before the administration of antibiotics in the absence of a 

documented contra-indication to lumbar puncture. A lumbar puncture is 

indicated, at a minimum, in a child with altered consciousness, fever and one 

o f the following: convulsions, bulging fontanelle or stiff neck.
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•  A blood slide for malaria should be performed in all children presenting with 

fever to rule out malaria. A historv o f travel to malaria endemic area may be 

present or absent.

Reassessment process
Patients who satisfied the inclusion criteria for record review and were admitted 

between 8am and 8pm from Monday to Friday inclusive were eligible for re­

assessment i f  this was possible within one hour o f ward admission and where written 

consent was obtained from the parent or guardian. The patient was then examined bv 

the investigator using the Glasgow coma scale or modified Glasgow coma scale as 

was appropriate. The examination aimed to be within one hour o f  the ward clinician's 

routine examination to allow meaningful comparison. The principal investigator (PI) 

examined the patients and recorded the appropriate GCS for three consecutive davs. 

In parallel, the ward clinician assessment or comment on level ol consciousness was 

recorded. Where a coma scale was used, the scale used and score given was noted.

Staff interviews
Interviews o f PFC staff and paediatric ward staff on duty for two weeks prior to the 

studv period commencing were undertaken where verbal consent was obtained. Those 

interviewed remained anonymous. A convenience sample o f clinical staff was 

interviewed to determine their know ledge o f different scales used for the assessment 

o f  altered consciousness and relevant immediate inv estigations.

Data analysis

The study questionnaires were pre-coded. A ll data was entered into an Excel 

spreadsheet and analysed using STATA. version 8.0 (ST AT A Corporation. Texas, 

USA).

The proportions o f  children assessed for level of consciousness and the proportions 

with appropriate investigations were computed and compared to the standards 

suggested. Appropriate confidence intervals around these proportions were calculated. 

A further comparison was made between descriptive comments on conscious level
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and the GCS. Inter-rater agreement was calculated between the GCS assessments 

performed bv the ward clinicians and stud> PI. For these latter anahses the kappa 

statistic was calculated which is a measure o f  chance corrected proportional 

agreement for two observations between two persons. S taff knowledge o f the 

appropriate management o f the child presenting with altered consciousness was 

described.

E th ical considerations

W ritten approval to carrv out the study was obtained from the KNH F.thics Review 

Committee before beginning the study.

1. Institutional approval was provided for purposes o f  the record review. 

Personal details such as name, residence o f the patients were not recorded.

2. Individual informed written consent for assessment o f  level o f consciousness 

was obtained from the guardian after an explanation ot the study and the 

voluntary nature o f participation.

3. For the survev o f knowledge among staff, consent was obtained verbally 

before participation.

4. No patient suffered delay ot treatment as a result of the study as the study 

required no investigations or procedures other than a limited clinical 

examination in a minority o f participants for which informed consent was 

obtained.

5. Results o f investigations or examinations useful to the management ol the 

child were communicated to the attending doctor.
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Results

The record review (audit)

One hundred and seventy children's records were included in the audit. Most o f the 

children whose records were re\ie\\ed were aged less than 60 months with a mean 

age o f 33 months. Males had a slight predominance at 57.6%. Symptoms suggestive 

o f  meningitis were present in o \e r fifty percent o f case notes reviewed. The average 

period o f  illness was six days prior to admission.

Table 4: Demographics o f the audit population

Demographic Audit (n=170)

Mean Age (months), (95% C l) 33 ( 27.6 38.7)

Sex

Males 98(57.6%)

Females 72(42.4%)

Symptoms present

Age over 60 day s and fever 130

Convulsions/ seizures 84

Neck s t if f /  bulging fontanelle 7

Days ill before admission. 

mean(95%CI)
6 (  1-21)

The initial diagnoses described are those assigned by the clinicians at different levels 

o f admission. The PFC diagnoses are assigned by the clinical officers admitting while 

the admission ward diagnosis is assigned by the admitting clinician who may be the 

medical officer intern, senior house officer or admitting consultant. This is often a 

clinical impression as most o f the investigative work up is performed in the course o f 

the admission. This may then lead to change or confirmation of diagnosis hence the 

final diagnosis.



Table 5: Clinical diagnosis in the audit
— ---------------------------------------------------------------------------

Diagnosis
Admission Discharge

PFC Admission
ward Alive Dead

Meningitis 15(8.8%) 37(21.8%) 40 4

Severe malaria 31(18.2%) 24(14.1%) 24 2

Complex seizures 41(24.1%) 25(14.7%) 17 0

Severe dehydration / sepsis 47(27.6%) 51(30%) 43 7

Severe metabolic disorders 0 0 0 1

Others 36(21.2%) 33(19.4%) 28 4

Total 170 170
_______________________________

152 18

The final diagnosis o f  meningitis made b\ the ward clinician was based mainly on 

clinical signs. Cerebrospinal fluid results where done were often negative as defined 

by no w hite blood cells, normal protein and glucose and no organism on gram stain or 

culture o f  CSF. "O ther" final diagnoses included: renal failure (n=3). pneumonia 

(n= !3 ). rickets with pneumonia (n-4). hemi paresis (n=2). hydrocephalus (n=3). 

leukaemia (n _ I). intracranial space occupying lesion (n=2). HIV/AIDS (n=2). acute 

psychosis (n-H). hepatoma (n I ). adverse drug reaction (n = l) and peptic ulcer disease 

(n= I).

Mortality in the audit was eighteen children (10.6%). The age range of the children 

who died was 2 - 9 7  months. Ten (55.6%) children died by day 2 and fourteen 

(77.8%) children had died by day 3. Among the children who died, the use o f the GCS 

was 40% (7/18) on admission. 13% (1/8) on day I and none (0/4) on day 2. However 

on da\ I, one child each was described as unconscious and semiconscious 

respectively but the GCS was not assessed. On day 2. one child was again described 

as unconscious.

The clinical assessments

At the paediatric filter clinic (n=l70), sixteen (9.4 %) children had a level of 

consciousness assessed using formal scales -  in this setting AVPL was used. These
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assessments were performed by clinical officers stationed there. Seventeen children 

(10%) did not have any comment on their conscious level. One hundred and thirtv 

seven children (80%) had other comments on their conscious level. These included: 

lethargic 25%. irritable 15%. drowsy 17%. dull 17%. semi coma 9%. convulsing 2% 

and delirious 2%. No use o f the GCS was documented in the PFC assessments.

On the admitting ward out o f 170 children who had an altered level o f consciousness 

reported at admission. 37 children (22%) had a formal coma scale assessed and o f  

these. I4'37 children (37.8%) were assessed using the GCS. Six children (6/170. 

3.5%) did not have a comment on their conscious level. One hundred and twenty 

seven children (127/170. 74.7%) had other descriptive comments on their conscious 

level, most commonly: irritable 34%. lethargic 32%. drowsy 12%. and dull 7%.

On the first post admission day 160 children were alive, ol whom, forty seven 

<47/160. 29.4%) children had a formal assessment with a coma scale. Twelve children 

(12/47. 25.5%) were assessed using the GCS. Forty three children (43/160. 26.9%) 

did not have a comment on their conscious level at all. Sixty nine children (69/160. 

43.1%) had other descriptive comments on their conscious level: drowsy 22%. dull 

23%. irritable 23%. and lethargic 17%.

Table 6: Recogn i t ion and grading o f level o f consciousness

No comment AVPU GCS Descriptive
on LOC comment

PFC (n=170) 17 16 - 137
Admission (n=170) 6 23 14 127

Day 1 (n=160) 44 35 12 69
Day 2 (n=!56) 64 49 6 37

On the second da\ fifty  five children (55/156. 35.3%) had a formal coma scale 

documented. Six (6/156. 3.8%) children were assessed using the GCS. Sixty four 

children (64/156. 41%) did not have a comment on their conscious level. Thirty seven 

children (37/156. 21.77%) had other descriptive comments on their conscious level: 

drowsy 14%. dull 28%. irritable 25%. and lethargic 16.7%.
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Table 7: O ther assessments o f conscious level

Assessment
I________ _

PFC n= 137
(% )

Admit n=127
(% )

_______________

Day 1 n =69
(% )

Day 2 n= 37
(% )

Irritable
|

15(11) 43 (34) 16(23) 9(25)
Lethargic 35(25) 41(32) 12 (17)

-
6(17)

Drowsy 24(17) 15(12) 15(22) 5(14)
Dull 24(17) 9(7) 16(23) 10 (28)

The laboratory investigations

Lab investigations reviewed were the blood slide for malaria, random blood sugar and 

cerebrospinal tin id fo r biochemistry and microbiology assessment. 1 hese were 

deemed as the most crucial investigations to the immediate management ol these 

patients.

160
-

Tests

Figure l:  Laboratory investiizations performed. (Gre\ -  performed. Bla_ck— not 

performed.)
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The blood slides for malaria parasites were performed in the PFC. One hundred and 

fift> two (89.4%) patients had a blood slide on admission -  twenty children (13%) had 

positive slides for malaria parasites. Among the children who died (n=18). fourteen 

children (77.8%) had blood slides performed -  one (7%) child was positive for 

malaria parasites. Six children (6/26) w ith a diagnosis o f severe malaria had a 

negative slide and lumbar puncture performed while two children (2/26) had a 

negative slide and no lumbar puncture performed. The remainder, sixteen children 

( 16'26) had a positive slide and no lumbar puncture and four children (4/26) had a 

positive slide and lumbar puncture performed.

A random blood sugar was documented in fifty  six (32.9%) children. One (1.8%) 

child was found to be hypoglyeaemic -  this was a blood glucose level less than 

2.2mm oI/L. The random blood sugar range was I-13 .1 mmol/L: mean 6.43 mmol/L 

(SD 2.3 mmol/L. 95% Cl 5.8 -7.05mmol/L) and median 6.1 mmol/L. One hundred and 

fourteen (67.1%) did not have a documented random blood sugar.

Table 8: Lumbar puncture rates bv final diagnosis
1--------------------------------------

Final diagnosis Normal CSF Positive CSF LP not 
performed

Meningitis 18 5 21
Severe malaria 8 0 18

Complex seizures 9 0 8
Severe dehydration/sepsis 5 0 45
Severe metabolic disorders 0 0 1

Others 11 0 21
Total1 51 5 114

A lumbar puncture was performed on fifty  six (32.9%) children. In five children (9%) 

the lumbar punctures were performed on the day o f admission in PIC or the admitting 

ward. One hundred and fourteen children (67%) did not have a lumbar puncture 

performed. Four organisms were found on CSF examination: Haemophilus influenzae 
n=l. Streptococus pneumoniae n- 2 and gram positive cocci n = l.
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Table 9: CSF findings fo r lumbar puncture performed for children in the audit

1________
Range Mean (SD) 95% C l Abnormal *

Protein g /d l. 0.4 - 4.5 0.86 (1.25) 0.41 -  1.3 12

Glucose
0 .1 5 - 9.5 2.74 ( 2) 2 -3 .5 8

m m ol/l

W C C 0 -  120 2.98 ( 17)
J-----------------------

-1 .9 - 7.8 4

*Ahnormal were protein above ().4g/dL. glucose less than 1.1 mmol L anil WCC 
greater than 5.

Cerebrospinal fluid findings for the 56 lumbar punctures performed are as recorded in 

table 9. Four (7.3%) CSF white cell counts were above 5 leucocytes41. CSF glucose 

levels were d ifficu lt to interpret as there was not a simultaneous blood sugar 

performed in any case. CSF glucose was below 1.1 mmol/L4' in 18 (32.7%) samples. 

CSF protein was raised above 40 mg/dL4, in 12 (21%) samples. CSF initial pressure 

was not assessed.

The reassessment

Fortv three children were recruited for reassessment by the study clinician. 1 his group 

o f children had an assessment o f conscious level by the principal investigator using 

the GCS and modified GCS as was appropriate for 3 days consecutively. The first 

assessment was performed on the admitting ward during admission. The subsequent 

assessments were performed between 9am and 10 am every morning on the respective 

ward. The aim was to have both ward clinician s and study clinician s assessments 

within an hour o f each other. The patient's file was reviewed for the ward clinician 

comment on the 3 days for a comparison o f  assessment o f conscious level.

One hundred and three paired observations were reviewed. Documented comments ol 

level o f  consciousness by the ward clinicians were as follows: AY PL n-12. other 

n=46. no comment n=36 and GCS n=l5. Thus although the aim was to examine inter­

rater reliabilitv for the GCS between ward and study clinician s only fifteen paired 

observations were available for this analysis because of the very low rate ot routine 

use o f the GCS to document the inpatient progress ot children with altered
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consciousness. However, using the 15 available paired GCS scores: an inter-rater 

agreement (kappa) was calculated as shown in Table 10. The kappa looked at the 

agreement o f  the GCS score between the ward clinician and the principal investigator. 

The agreement assessed using the kappa score was 0.1 which was poor, based on a 

criteria originally described by Landis and K och '1. In addition, probably because o f  

the small available sample size, the level o f  agreement did not differ significantly 

from that one might expect due to chance alone (p=0.07).

Table 10: Inter rater agreement (kappa)

Expected
Std. Err. ZAgreement

agreement
Kappa Prob>Z

20% 9.3% 0.1 0.08 1.5 0.07

assessment

Description o f  consciousness GCS range

Coma n 1 4

Semi coma n=l 6

Drowsv n=7 8-14

Irritable n=IO 6-13

Lethargic n^lO 7-13

Dull n - l 11

Conscious n= 6 8-14

Normal n= 1 8

While it was not possible to make very meaningful comparisons o f inter-rater 

agreement for assessing the GCS it was possible to examine the relationship between 

the descriptive terms used by clinicians instead o f the GCS and compare these with 

the formally assessed GCS performed by the PI. The table above summarises this 

comparison for 37 paired assessments. Descriptions o f drowsy, irritable, confused 

understated the clinical condition when compared with the GCS. Of concern was 

some children described as conscious had a GCS from as low as 8 which is the cut oft 

for deep coma. Descriptions o f drowsy, irritable and lethargic also had w ide variations
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ot GCS with some identified as in deep coma by the GCS hut described as onlv 

lethargic or drowsy by ward clinicians. This would be important as Tables 6 and 7 

shows that a large number o f our children were assessed using these descriptive 

comments that convey little  consistent meaning about the level o f  consciousness. This 

lack o f  consistency or reproducibility when compared to a standard may result in 

failures to provide adequate care for children admitted with severely altered 

consciousness and contribute to poor outcomes in this group.

S ta ff interview s

The stafT interviews were intended to ascertain their knowledge on coma assessment 

and appropriate investigations. We interviewed 51 persons: 22 nurses. 10 medical 

officers (M O). 9 clinical officers (CO) and 10 senior house officers (SHO) to assess 

their know ledge in the management o f children presenting with altered consciousness. 

A convenience sample o f  available staff was taken and consecutive interviews 

performed.

The most frequently cited coma scales by different personnel were AY PL 41% and 

GCS 26%. AVPU was known by seventeen nurses and 3 COs. The GCS was know n 

mostlv bv the medical officers and registrars. For analy sis about assessment and care, 

nurses were excluded as they do not make direct decisions on care. I lie following 

analysis w ill include 29 clinicians.

The Glasgow coma scale: Twenty eight clinicians were aware o f the GCS. One CO 

had not heard of the GCS. Eighteen clinicians (62.1 % - ten MO and eight SHO) 

knew the correct range (3-15). six (20.7%) were wrong and four (13 .8 /o) did not 

know. Twelve clinicians (41.2% - six MO. five SHO and one CO) knew the correct 

cut o ff for deep coma on the GCS.

Coma scales used in children: Majority o f clinicians chose the GCS 27.6 o and 

AVPU 17.2% in the assessment o f children. The modified GCS was known by six 

s ta ff- two MO and four SHO. When asked, clinicians claimed to document the level 

o f consciousness in their notes using a formal assessment scale, a median of six times

u n iv e r s it y  OF Na ir o b i

m edical  UBRAffy
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out of ten (range I -10). This conflicted with the actual observation o f use o f  a GCS 

score in less than 1/10 patients.

Relevant investigations: When asked to identify relevant investigations for a child 

presenting w ith non-traumatic altered consciousness, twenty four clinicians (82.7%) 

identified a random blood sugar and four clinicians (13.8%) identified the lumbar 

puncture as appropriate immediate investigations. On specific questioning the 

contraindications to LP were correctly identified by twenty seven clinicians.

Table 12: S taff knowledge

Nurses (n=22) CO (n=9) MO (n=10) SIIO (n=10)
GCS 4 AVPU 1 GCS 1How to assess AVPU 16

GCS. other GCS 7 GCS. otherIOC GCS 5
scales 4 MGCS 2 scales 9

—
GCS 7

Coma scales AVPU 17 AVPU 3
AVPU 1

GCS 9

used GCS 5 GCS5 BCS 1
MGCS 1

Heard of GCS 10 8 10 10

Aware of
correct range of 2 1 10 8

GCS
Know range of

1 | 6 5
deep coma

Appropriateness
14 9 7 8

of RBS in coma
Appropriateness

8
1 1

1 1
of LP in coma
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Discussion

The clinical assessment

The child presenting w ith altered consciousness is a common presentation to our 

wards with various diagnoses as shown in this audit. The criterion for significant 

neurological dysfunction in paediatric cases w ith severe illness is a GCS less than or 

equal to eleven1'  or an acute change in mental status with a decrease in GCS greater 

than or equal to three points from an abnormal baseline.

A t the paediatric filter clinic, no use o f the Glasgow coma scale was documented 

during the study period. The formal scale used, when used, was the AVPU. However 

only nine percent o f  children's records reviewed had the AVPU documented 

suggesting that in practice formal assessment is rare even though knowledge about 

AVPU and even the GCS were reasonable amongst PFC clinical staff. One hundred 

and thirty seven children had other descriptive comments supposed to provide a 

clinical indication o f their level o f consciousness. When exploring the reasons tor not 

using formal scales those cited included lack o f regular updates and overwhelming 

patient volume and turnover. However, in the paediatric filter clinic, wall charts were 

present displaying the identification and investigation of cases of meningitis showing 

the AVPU scale. Though it is true that patient load may be overwhelming, the need 

for proper assessment o f the very sick patients can not be overemphasised. I his is the 

essence o f triage management. Most staff in the PFC was trained in Emergency 

Triage Assessment and Treatment (ETAT).

On the admitting ward. Glasgow coma scale use was eight percent in new admissions 

described in PFC as having altered consciousness. Overall formal coma scale use 

including AVPU was twenty two percent. The majority of patients had other 

descriptive comments on their level o f consciousness. This trend was seen to continue 

on the second and third day on the ward while the number of formal assessments 

declined. However the declining use o f formal coma scales may be attributed to the 

patient improvement as there was also a decreasing rate o f  any comment on 

consciousness perhaps suggesting either improvement of level of consciousness
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unless it simply reflected poor note keeping. In the paediatric wards, the twenty 

clinicians interviewed included the medical officer interns and senior house officers. 

The> were all aware o f  the GCS. Eighteen clinicians knew the correct range for the 

GCS -  two senior house officers did not identify the correct range for the GCS. 

Despite this reasonable know ledge use o f the scale was very poor in practice. Reasons 

fo r this anomaly were not clear.

A  majority o f  patients seen on the ward had other descriptive assessments o f  

consciousness level. However the correlation between these descriptions and the 

standard GCS was very poor as shown by table 10. The clinical teaching at Kenyatta 

National Hospital which is both a teaching and referral hospital emphasises the use o f 

formal scales such as the GCS and modified GCS. The "C linical guidelines”  

published by the Ministry o f Health also refer to the use o f the GCS \  It is therefore 

interesting to note such poor uptake o f recommended practice. This may be as a result 

o f  lack o f supervision which might be expected to translate knowledge into practice. 

Where reassessments were performed, there was a low use of GCS by ward clinicians. 

Hence paired assessments o f  GCS performed by different clinicians within one hour 

o f  each other were limited to 15 pairs during the three day s. W ith this limited data 

when the GCS was compared between the ward clinician and Principal investigator, 

agreement was rated as poor see table 9. Only one ward had the GCS displayed on 

the wall in the ward (ward 3A) next to the admission desk. The other ward clinicians 

seemed to rely on memory or pocket books carried to the ward. The comparison of 

subjective comments o f  level o f consciousness versus the formal GCS was varied. 

One child described as in coma had a GCS of 4 but another described as 

'semiconscious' had a GCS of 6. indicative o f  deep coma. The other comments when 

compared to GCS varied widely: "conscious" (n=6) corresponded to a GCS of 8-14 

(w ith 8 being the threshold for deep coma and anything <11 regarded as significantly 

reduced consciousness). "Lethargic, irritable and drowsy showed similar results. 

While clinicians may feel a generic description of level of consciousness may be 

accurate, we are able to show that the agreement w'hen compared to a standard tool 

w as poor.

34



Simple diagnostic investiizations

Blood slides for malaria were performed in 152 children (89.4%). The high rate o f 

blood slide performance ma> reflect the Integrated Management o f Childhood 

Illnesses training that is common among PFC staff. Though Nairobi is not a malaria 

endemic area, the malaria transmission rate is significant along the railway line and in 

K ibera which mainly has been described as imported malaria. Kimutai et al in 1999 

showed a malaria rate o f  I 1.2% in children presenting in Nairobi clinics w ith fever1'. 

M ost o f  the malaria was attributed to travel to a malaria endemic zone. Malaria 

prevalence was highest in Kibera and Dagoretti. Ogutu et al in 1998 showed 98.1% o f  

m alaria seen in children in Nairobi to be imported malaria41. Some malaria 

transmission was attributed to living in suburbs o f Nairobi such as Kajiado. Athi 

R iver and Kagundo where malaria transmission is supported by the environment. We 

d id  not document i f  treatment was guided by the BS result but o f  note only twelve 

children (13%) with altered consciousness had a positive slide despite the common 

diagnosis o f severe malaria ( 18% at PFC. 14% at admission and 15.3% at discharge). 

B lood slide for malaria was not repeated in the situation o f negative blood slide. I he 

W H O  recommends up to six negative blood slides where malaria is suspect. Although 

malaria therefore remains an important differential diagnosis for severe febrile illness 

in the KNH paediatric population it seems very dangerous not to exclude other 

possible causes o f severe febrile illnesses associated with altered consciousness such 

as meningitis or encephalitis.

A  definitive diagnosis o f  meningitis could only be made on five children. On review 

o f  presenting symptoms noted at admission, a lumbar puncture was indicated 

according to w idely accepted clinical criteria in one hundred and twenty eight (75.1%) 

children studied. A lumbar puncture was performed in forty four (26.6%) children in 

this group with nine per cent performed in PFC or on the ward at admission. Most 

lumbar punctures were performed on the second day of admission which would be 

expected to dramatically affect the quality and value of cerebrospinal fluid results. 

This prior intravenous antibiotic use may account for the low organism isolation rate 

as antibiotic treatment is initiated at the PFC before patients are transferred to the 

ward for admission. Early lumbar puncture would aid identification of the organism in
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CSF and impact on treatment and prophylaxis. CSF sterilisation follow ing intravenous 

antibiotic use is rapid -  2 hours for meningococcus and 4 hours for pneumococci45. 

This means most culture growths w ill be negative following antibiotic use. Rapid 

latex agglutination tests ha\e improved identification o f  organisms and. CSF PCR 

could still be useful after antibiotic use but these tests are not routinely available in 

K N H . However a lumbar puncture must be performed when safe. The risk o f brain 

herniation following lumbar puncture has been found to be low at 4.3% where 

studied^'. In the case notes reviewed, no contra-indications to performing the lumbar 

puncture were recorded. This means that it is currently impossible to accurately assess 

the prevalence or aetiology o f  meningitis in children in KNH with current practice.

T h is  low rate o f lumbar puncture is o f  concern as bacterial meningitis can be difficult 

to  diagnose in young children as symptoms may be non specific including lethargy 

and irritability seen in many other conditions. A lumbar puncture therefore remains 

the definitive method for confirming or excluding the diagnosis o f meningitis with 

careful CSF analysis and culture. It is recommended in national and international 

guidelines (w ith posters o f  the former pinned to walls in most wards in KNH) where 

central nervous system infection is suspected.

The low lumbar puncture rate is also reflected in the low initial rate ot diagnosis of 

meningitis -  9.4 % in PFC. 21.2 % on the ward at admission and 25.9% at final 

diagnosis. It is possible that in PFC the diagnosis o f meningitis is not made to avoid 

doing a lumbar puncture. Such a conclusion is suggested by the high rate o f diagnosis 

o f  febrile children with 'complex convulsions' in PFC and the large increase in the 

number o f children later diagnosed as having meningitis. Notably only twenty three 

out o f forty four children with a final diagnosis o f meningitis ever had a lumbar 

punctures performed indicating that nearly h a lf o f children diagnosed with meningitis 

in KNH have a diagnosis based solely on clinical suspicion. Even if materials were 

lacking, the intent not to carrv out the lumbar puncture was not documented meaning 

that empirical treatment was considered the best way out.

Reasons for non-performance o f lumbar puncture mentioned by staff included 

unavailability o f CSF specimen bottles or sterile packs in the ward or PFC. Some
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clinical officers expressed reluctance to perform invasive procedures (lumbar 

puncture) as they felt performing this procedure was not allowed by the law for their 

cadre o f  work (personal communication). Although not mentioned as a reason not to 

perform a lumbar puncture: the lumbar puncture rate in children who died was low -  

I 1.1%. This agrees w ith the staff concept that "very sick" children can not w ithstand 

an LP. It is worrying that onl\ four clinicians (14%) identified the CSF studies as an 

important earlv investigation for children presenting with altered consciousness.

However contraindications for LP were correctly identifled by twentv seven (93%) 

clinicians.

A  random blood sugar was performed in 56 children (32.9%) described as having 

altered consciousness. Out o f  these, one child (1.8%) was found to be hypoglycaemic 

(random blood sugar less than 2.2mmol/L). This was unlike the prevalence 

documented in other studies done in Africa where hypoglycaemia was 8.2% in K iliti 

2"' and 7.1% in Malawi 2\  However this audit was not designed to determine the 

prevalence o f hypoglycaemia. O f the children who had a GCS performed on 

admission. 8 14 (57%) had a RBS performed. However even with the lack ol a 

documented random blood sugar, often in the PFC children may receive a dextrose 

bolus -  personal observation in PFC. I l f  1 E' •' TY QT ' -Q f||

M E D IC A L  L IBRARY

In summary, we have shown that despite clinical teaching on neurology including 

assessment o f level o f  consciousness using the GCS this approach is rarely used in 

practice. Instead general descriptive terms are used that do not accurately convev the 

degree o f seriousness o f  the condition. Amongst children with clear indications for 

simple investigations to establish the cause for altered consciousness and / or assist in 

its treatment onl\ a blood slide is commonly performed. A random blood sugar is 

performed in only ha lf and an appropriately timed LP in less than 10%. Only two 

children had a GCS assessment. LP and a RBS performed. These findings raise 

serious concerns about the quality o f  care of children admitted to KNH with altered 

consciousness. Defining and implementing standard management guidelines may help 

improve the quality o f  care.



Conclusions
1. The clinicians' use o f documented formal coma scales was 8.2% for the 

children admitted with altered consciousness. When other descriptive 

descriptions o f level o f consciousness are used, their interpretation is not 

uniform.

2. The lumbar puncture performance rate was low at 32% amongst patients 

suspected to have meningitis.

3. A random blood sugar performance rate was low at 32% in children presenting 

with altered consciousness.

Recommendations
I . There is a need for a standard guideline in Kenyatta National Hospital for the 

management (assessment and investigation) o f children presenting with altered 

consciousness. There is also a need for regular reinforcement to the stall to 

follow laid dow n protocols i f  developed by the hospital clinical department to 

improve qual it\ o f  care.

Limitations
1. The stud\ being an audit (notes review) can only reflect what is documented. 

This would therefore be a measure o f good clinical practice in note keeping.

2. When patients were recruited for reassessment b\ the PI. we did not enforce 

GCS assessments by the ward clinician. This then resulted in the low number 

o f  paired reassessments. However this allowed us to document the natural 

history o f  note keeping.
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Appendix 1

Consent form 
Name
inpatient number Study number
W ard Date
Stud> title: l se of formal assessment scales and approaches to management in 
non traumatic conditions associated with altered consciousness -  An audit.
Investigator: Dr Patricia W. Njuguna. Postgraduate student. Department o f 

Paediatrics. Universit} ofNairobi.

Supervisors: Dr. D. Oyatsi. Lecturer. Department o f Paediatrics. Universit} of 

Nairobi.

Dr. Mike English. KEMRI/W ellcome Collaboration. Nairobi.

W e are conducting an audit looking at the way children presenting with altered 

consciousness are looked after at this hospital. As part o f this audit we are interested 

in assessing the level o f consciousness (wakefulness) o f some children and comparing 

our Findings with those o f  the admitting medical staff. I his consent form provides you 

w ith information to enable you to decide whether you may allow your child to be re­

assessed. (Please read or listen to the information Irom this form carefully.)

Children with altered consciousness are admitted to our wards evervday. Your child 

has been identified as having a condition sometimes associated with reduced 

consciousness. We wish to look at the care given to children like yours admitted to 

our service. It w ill enable us to assess our performance and where possible make 

improvements. We w ill look at the records o f  your child including care received and 

any results o f investigations that may or may have been performed. However, we 

would also like to perform a clinical assessment on your child now and for two 

consecutive davs while on the ward. It is for this re-examination of your child that we 

are seeking permission.

Whereas no direct risks w ill accrue to your child by participating in this stud) the 

information sained w'e hope will improve clinical care. A ll information obtained w ill
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be confidential. We w ill not publish or discuss any information obtained in any way 

that could be linked to your child. Participation is entirely voluntary and you may 

refuse o r withdraw your consent at any stage without it influencing the care you are 

g ive n  in an> way.

I f  y o u  agree to take part in the audit, please sign below'

Signed  Date _________

N am e o f  guard ian______ _____________________________ _______

W itness n a m e _________________________________Signed-------------------

Date
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A p p e n d ix  2

C om a audit
1. Studv number _  ___

a ) Demographic data
2 . W ard  admitted

3 . Date adm itted_/_/2005

4 .  Inpatient number ___

5 . Date o f  birth /  _ /__

6 . A ge (mo)
7. Sex M/F

b) E m ergency care

8 . W as anx resuscitation documented? Y/N/NA
P aed ia tric  filter clinic
9 . T im e  at entrx to PFC: ______ am/pm

10. Leve l o f  consciousness assessment Y/N

1 1. Date: _ J  /2005

12. GCS A Y P l’ AC DU/ Other

1 3. Indicate the level o f consciousness accorded.

14. I f  used the GCS. summated score:_____

15. Eye opening________

16. M otor

17. V e rb a l__________

A m  investigations performed:

18. BS for MPS Y/N results.

19. Blood sugar Y/N results

20. Lumbar puncture Y/N results

21. Diagnosis at PFC____________ _____

Date__/_/2005

Date:__/__/2005

Date: / /2005

c) History
22. Period o f this illness ______ _

23. Symptoms (circle those included): headache, fever, vomiting, diarrhoea, purpuric 

skin rash, nuchal rigidity, photophobia, irritability, convulsions, bulging/tense

fontanel.
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- 4 .  O th e r symptoms not stated above

2 5 . Previous neurological problems: epilepsy, cerebral palsy. de\elopmenial delay,

hydrocepha lus, o th e r_______________ ________ .

2 6 . Previous metabolic problems: diabetes mellitus. thyroid disease, other

d )  Examination on the admitting ward 
O n  admission
2 7 . D ate: / /2005
2 8 . Assessment o f  consciousness Y/N

2 9 . G C S / AVPU / ACDU/ Other

3 0 . Indicate the level o f consciousness accorded.---------------- ------

3 1. T im e  assessed:_______ am pm

3 2 . I f  used the GCS. summated score:__________

3 3 . Eye opening______

34 . M o to r__________

3 5 . V e rb a l__________

36. Admission diagnosis: _ _ _________________________________

37. Designation o f admitting clinician: CO. CO intern. MO intern. Registrar.

Consultant

Post admission o r Dav 2

38. Date: / /2005
39. Assessment o f consciousness Y/N

40. GCS/ AVPU/ ACDU/ Other

41. Indicate the level o f consciousness accorded.

42. I f  used the GCS. summated score:__________

43. Eye opening______

44. M o to r________ _

45. Verbal _____
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D a\ 3
46. D a te : / /2005

4 7 . Assessment o f  consciousness Y/N

4 8 . G C S  A V P U / ACDU/ Other

4 9 . Ind ica te  the level o f consciousness accorded.

5 0 . I f  used the GCS. summated score:

5 I . E ye  opening

5 2 . M o to r ___________

5 3 . V erba l

e ) W a rd  Investigations

D a te  when the investigations have been done should be noted.

5 4 . B S fo rM P S  Y/N results_______________

5 5 . B lo od  sugar Y/N results---------------- —

5 6 . Lum bar puncture Y/N r e s u l t s ____________

f) Outcome
57. A liv e  or Dead

58. I f  alive, any disability n o te d :----------------------------

q) Final diagnosis
49. What was the final diagnosis?
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A p p e n d i x  3

(  o m a  audit -  Reassessment form 

C o n s e n t given (See consent form and sign) 
a ) D em ograph ic data

l - W a rd  admitted

2 . D a te  adm itted /_/2005

3 . In p a tie n t num ber___________

5 . A g e  (mo)
6 .  S e x  M F
h )  E x a m in a tio n  on the adm itting  ward 

O n  a d m iss io n

7 . D a te : / /2005

8 T im e :_____
G C S : show individual domain:

9 . E ye opening_______

1 0 . M o to r __________

1 1. V e rb a l _______

P o s t adm ission o r l)av 2

12. P a te : ; /2005
13. Tim e:____
G C S : show individual domain:

14. Eye opening________

15. M o to r__________

16. Verbal _________
Dav 3
17. Date: / /2005
18. Time:_____
GCS: show individual domain:

19. Eye opening________

20. Motor __________
21. V e r b a l _____



A p p e n d i x  4

M a n a g e m e n t of non-traumatic coma in KNH as recommended bv the paediatric 
n e u r o lo g y  team 
E m e r g e n c y  management
T h  is  is  the resuscitation phase and aims to maintain homeostasis.
A irw ay  management -maintain the airway patent by positioning of the neck. 
B reath in g  - ensure air entry .
C ircu la tion  - correct shock if present.
C orrect any metabolic derangements - glucose, electrolytes.
A s s e s s  level o f consciousness using the Glasgow coma scale as is age appropriate. 
( U s e  Table 2)
T a k e  vital signs: temperature, pulse, respiratory rate.
T reat seizures if present using a short acting anticonv ulsant.
S ta n d a r d  management
T a k e  a history to determine the aetiology and possible complications. The duraiion 
o v e r  w hich the loss of consciousness develops must be well established. Routine tests 
sh ou ld  be performed as show n below.

Table 13 -  Rnutine tests in the investigation of alterecjamaoJL™1'''

M icrobiology Biochemistry Haematology
Blood culture Blood glucose Full blood count and film
CSF- microscopy, gram, 
cu lture

Blood sodium and urea Blood slide for malaria

A computerised tomograph of the brain may be performed when indicated. It is 
important when focal neurological pathology is suspected. However the imagmg 
services at KNH may be limited by availability and funds by the parents. CT scan 
should be limited to cases where information gained will alter treatment.
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A p p e n d ix  5
I n te r v ie w  of the clinical staff -  coma audit
The information collected will be anonymous. No record ot name or age will be 
in d ic a te d . Onlv the designated level of training will be noted.
V erb a l consent given:____________ _ _
I f  n o  consent, why?_______________ _______________ _____________ ______
O a te  o f  interview:______________ _____________
1. T h e  interv iewee's professional level
n u r se , medical student, intern, clinical olticer. registrar, consultant.
2 . W h at instruments do you know are used in the assessment ot consciousness 
a ) ____________________ b ) _____ ___________ c ) ---- ------------------------ 1
___  _ e ) ________________ 0 ------- -----------------------
3 . W h at coma scalels) do you use most olten.’

4 . W h at coma scales are used in children? It yes list

4 .2  Are the coma scales for children different from those in adults ’ V /N
4 .3  If Yes. t o w :

5. Ou. often children with altered consciousness assessed, how often would a formal
coma scale be documented in your notes?------------------
6. Do you know of the Glasgow Coma Scale? Y/N
7. What is the range of Glasgow Coma Scale?-------- -— t0 -
7.1 If yes. what is the summated or total GCS do you consider to be deep coma?
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>. W hat d iff ic u ltie s  do you experience when using the coma scales in PFC and/or the 

wards?
Do no t remember, no reference chart available, o ther_________________________

9- W hat baseline investigations would be necessary in children presenting with

a ltered  consciousness?_____________________________________________________

’.0 . W hat contraindications might there be to LP?



Annendix 6
KENYATTA NATIONAL HOSPITAL

Hospital Rd. along, Ngong Rd. 
P.O. Box 20723, Nairobi.

Tel: 726300-9 
Fax: 725272 

Telegrams: "MEDSUP", Nairobi. 
Email: KNHplan(5)Ken.Healthnet.orQ

Ref: KNH-ERC/01/2706 Date: 30th May 2005

Dr. Patricia W. Njuguna 
Dept, of Paediatrics & Child Health 
Faculty of Medicine 
University of Nairobi

Dear Dr. Njuguna

RESEARCH PROPOSAL: "USE OF FORMAL ASSESSMENT SCALES AND 
APPROACHES TO MANAGEMENT IN NON-TRAUMATIC CONDITIONS 
ASSOCIATION WITH ALTERED CONSCIOUSNESS -  AN AUDIT” (P44/3/2005

This is to inform you that.Kenyatta National Hospital Ethics and Research Committee 
has reviewed and approved revised version of.your above cited research proposal for 
the period 30th May 2005 to 29th May 2006. You will be required to request for a 
renewal o f the approval if you intend to continue with the study beyond the deadline 
given.

On behalf of the Committee, I wish you fruitful research and look forward to receiving a 
summary of the research findings upon completion of the study.

This information will form part of database that will be consulted in future when 
processing related research study so as to minimize chances of study duplication.

Yours sincerely,

Prof. A. N. GUANTAI 
SECRETARY — KMH-ERC

cc: Prof. K. M Bhatt, Chairperson, and KNH-ERC
The Deputy Director (C/S), KNH 
The Dean, Faculty of Medicine, UON 
The Chairman, Dept, of Paediatrics & Child Health, UON 
The HOD. Medical Records, KNH
Supervisors: Dr. D.P. Oyatsi, Dept, of Paed. & Child Health, UON 

Dr.Mike English, Dept, of Paed. & Child Health, UON



References

1. M ong CP, 1'orsyth RJ, Kelly I P, Eyre JA. Incidence, aetiology, and outcome 
of non-traumatic coma: a population based studv. A rc h  Dis Child  2001 ;84(3): 193-9.

y0  >

\
2 . Lohr Junior A, Liberalesso PB, Luzzi GC, de Faria AC, Bugallo MJ, Santos

ML. |Acute coma in children: etiology, morbidity and mortality]. A rt/
A'eu ro p siq u ia tr  2003;61 (3 A):621 -4.

3. Sofiah A, Hussain III. Childhood non-traumatic coma in Kuala Lumpur,
Malaysia. A n n  Trap Paediatr 1997; 17(4):327-31.

4. Nayana Prabha PC, Nalini P, Tiroumourougane Serane V. Role of Glasgow
C oma Scale in pediatric nontraumatic coma. Iiitlittii Pediutr 
2003;40(7):620-5.

5. Bondi FS. Childhood coma in Ibadan. Relationship to socio-economic factors.
Trap Geogr Med 199l;43(3):288-92.

6. Jitta JN, VV afula EM, Wasunna A. The comatose child in Paediatric
Observation Ward of Kenyatta National Hospital, Nairobi, Kenya. East 
A f r  M e d ./ 1984;61 (12):917-24.

7. Matuja VV B, Matekere NJ. Causes and early prognosis of non-traumatic coma
in Tanzania. Muhimbili Medical Centre experience. Trap Geogr M ed  
1987;39(4):330-5.

8. Melka A, Tekie-Ilaimanot R, Assefa M. Aetiology and outcome of non-
traumatic altered states of consciousness in north western Ethiopia. East 
A fr  M e d  J  1997;74( I ):49-53.

9. Grant IS, Andrews P.J. ABC of intensive care: neurological support. B m j
1999;319(7202): 110-3.

10. Teasdale G, Jennett B. Assessment of coma and impaired consciousness. A
practical scale. L ancet 1974;2(7872):81 -4.

11. Kirkham FJ. Non-traumatic coma in children. A rch  D is C h ild
2001 ;85(4):303-12.

12. Gabbe B.I, Cameron PA, Finch CF. The status of the Glasgow Coma Scale.
E m e rg  M ed  (E remit title) 2003;15(4):353-60.

13. Row lex G, Fielding K. Reliability and accuracy of the Glasgow Coma Scale
with experienced and inexperienced users. L ancet 1991 ;337(8740):535-8.

14. Berkley JA, Ross A, Mxxangi I, et al. Prognostic indicators of early and late
death in children admitted to district hospital in Kenya: cohort study.
B m j 2003;326(7385):361.

15. Kornelisse RF, Westerbcek CM, Spoor AB, et al. Pneumococcal meningitis in
children: prognostic indicators and outcome. Clin In fe c t  Dis 
1995;21(6): 1390-7.

16. McNarry AF, Goldhill DR. Simple bedside assessment of level of
consciousness: comparison of two simple assessment scales with the 
Glasgoxx Coma scale. A naesthesia  2004;59(l):34-7.

17. Kornelisse RF, de Groot R, Neijens HJ. Bacterial meningitis: mechanisms of
disease and therapy. E u r  J P e d ia tr  1995; 154(2):85-96.

18. Berkley JA, Versteeg AC, Mxxangi I. Lowe BS, Newton CR. Indicators of
acute bacterial meningitis in children at a rural Kenyan district hospital. 
Pediatrics 2004; 114(6):e713-9.



19. Newton CR, Kirkham !• J. Johnston B, Marsh K. Inter-observer agreement of
the assessment of coma scales and brainstem signs in non-traumatic 
coma. Dev M ed Child Neurol 1995;37(9):807-13^

20. V ager JV. Johnston B. Seshia SS. Coma scales in pediatric practice. Am  J Dis
Child 1990; 144(10): 1088-91.

21. Koch GG. Landis JR, Freeman JL, Freeman DH, Jr., Lehnen RC. A general
methodology for the analysis of experiments with repeated measurement 
of categorical data. Biometrics 1977;33( 1): 133-58.

22. I easdale G, Knill-Joncs R, van der Sande J. Observer variability in assessing
impaired consciousness and coma. J  Neurol Neurosurg Psychiatry 
1978:41(7):603-10.

23. Solomon 1', Felix JM, Samuel M, et al. Hypoglvcaeniia in paediatric
admissions in Mozambique. Lancet 1994;343(8890): 149-50.

24. Osier I II, Berkley JA. Ross A, Sanderson F, Mohammed S, Newton CR.
Abnormal blood glucose concentrations on admission to a rural Kenyan 
district hospital: prevalence and outcome. Arch Dis Child 2003;88(7):621- 
5.

25. Aynslev-Green A. Glucose, the brain and the paediatric endocrinologist.
Harm Res 1996;46( 1 ):8-25.

26. Marsh K. Forster 1). YVaruiru C, et al. Indicators of life-threatening malaria
in African children. N Engl J  Med 1995;332(21): 1399-404.

27. Scott PA, Wolf LR, Spadafora MP. Accuracy of reagent strips in detecting
hypoglycemia in the emergency department. Ann Emerg Med 1998:32(3 
Pt I):305-9.

28. El Bashir II. Laundy M. Booy R. Diagnosis and treatment of bacterial
meningitis. Arch Dis Child 2003;88(7):615-20.

29. Oliver WJ, Shope TC, Kuhns L.R. Fatal lumbar puncture: fact versus fiction-
-an approach to a clinical dilemma. Pediatrics 2003;! 12(3 Pt l):el74-6.

30. de Campo J, Villanueva EV. Diagnostic Imaging Clinical Effectiveness fact
sheet: suspected meningitis - role of lumbar puncture and computed 
tomography. Australas Radiol 2005;49(3):252-3.

31. Plum F., Posner JB.The diagnosis of stupor and coma Editor Davis FA. 3rd
ed. Philadelphia: VVB Saunders, 1980.

32. Tasker RC, Boyd S, Harden A, Matthew DJ. Monitoring in non-traumatic
coma. Part II: Electroencephalography. Arch Dis Child 1988;63(8):895-9.

33. Forsyth RJ, Wong CP, Kelly TP, et al. Cognitive and adaptive outcomes and
age at insult effects after non-traumatic coma. Arch Dis Child
2001 ;84(3):200-4.

34. Carter J A, Neville BG, White S, et al. Increased prevalence of epilepsy
associated w ith severe falciparum malaria in children. Epilepsia 
2004;45(8):978-81.

35. Mwangi I, Berkley J, Lowe B, Peshu N, Marsh K, Newton CR. Acute
bacterial meningitis in children admitted to a rural Kenyan hospital: - 
increasing antibiotic resistance and outcome. Pediatr Infect Dis J
2002 ;21(11): 1042-8.

36. Clare Morrell, Gill Harvey. The Clinical Audit Handbook- improving the
quality of health care, page 216. Bailliere. London: Bailliere lindall, 1999.

50



* IC I manual: Management of the child with a serious infection or severe 
m alnutrition -Guidelines for care at the first-referral level in developing 
cou ntries, 2000.

3 8 . C o m a  in Clinical Guidelines for the diagnosis and treatment of common
conditions in Kenya, pages 255-256. GOK / MOH. Second ed. Nairobi, 
O ctob er  2002.

3 9 . N ew to n  CR. Chokwe T, Schellenberg JA, et al. Coma scales for children with
sev ere  falciparum malaria. Trans R Soc Trap M edHyg  1997;91(2):161 -5.

40. F .nglisb  M, Murphy S, Mwangi I. Crawley J, Peshu N, Marsh K.
Interobserver variation in respiratory signs of severe malaria. Arch Dis 
C h ild  1995;72(4):334-6.

41. P au l G Moe and Allan R Seay. Neurologic assessment and neurodiagnositic
proceedures in Current Paediatric Diagnosis and Treatment 16th 
Kdition. Chapter 23, pages 717-719. Sixteenth ed: Lange Medical Books / 
M cGraw-Hill, 2003.

42. .Jennett B. Predicting outcome after head injury . J  R Coll Physicians Land
1975;9(3):231-7.

43. K ipm u ta i Robert L. Estimating the level of malaria transmission in Nairobi
am ongst the Paediatric age group. M.Med Thesis: University of Nairobi, 
1999.

44. O gutu  B. R. A study to assess the eficacy of Fansidar in the treatment of
uncom plicated malaria in children seen at PFC - KNH. MMed I hesis.. 
University of Nairobi, 1998.

45. K anegaye JT, Soliemanzadeh P, Bradley JS. Lumbar puncture in pediatric
bacterial meningitis: defining the time interval for recovery of 
cerebrospinal fluid pathogens after parenteral antibiotic pretreatment. 
Pediatrics 2001:108(5): 1169-74.

51


