CHAPTER III
RESEARCH METHODOLOGY

RESEARCH QUESTION
Primary Research Question.

If respiratory rate were a good 1indicator of pneumonia, what

is the cut-off point co as fast breathing in children

eptable sensitivity of 80%

i ._d ;
0%* n%pecif‘imty of 60% (95%

under 5 years old wi
(95% Confidence Int

Confidence Interval § ‘ertiacy care setting?

Secondary Resesdrc
1.Whether different agpiratory rate as
indicator of pneu infants and children

1-4 years old?.

7:ﬁ:din1ogical evidence

i

4.What is the etiologw of pneumoniasin children under 5 years old?.

AU INENTAREINT
T AEAMAIAIN NI A .

a good 1nd1catnr of radiological evidence of pneumonia, giving an

of pneumonia in chE}dr:

optimum combination of acceptable sensitivity and specificity
defined by a ROC curve, and a 1ikelihood ratio of a positive test

greater than 2 (95% Confidence Interval 1.5-3).
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Likelihood ratio of a positive test is defined as > 2 based on

minimum acceptable sensitivity of 80% and specificity of60%.

Gold standard
+ —
Test + 0.8 0.4 LR +
- 0-2 ﬂaﬁ LH —

0.8/0.4
0.2/0.6

non

ASSUMPTION

1.Prevalence of under 5 years old in a
tertiary care sett
2.A simple defini of > 50/minute is
sufficient to predit ,-;-”L;" i';,' dfen under 5 years old.
3.Among several clini awing (mainly subcostal)
is a good indicator
4.Intensive training an al procedures will minimized
inter-observer variabil

5.Intra-observer .thﬁ};nced radiologist is
A

J

minimal if the resuit -eErndent1y.

RESEARCH DESIGN

‘o | O
Design %uﬂ‘sgznﬂln 'ﬁgwsa :J Ilj
A diagnostic i p r‘i t aa'.avarﬂ other
clinical %ﬂ?jﬂ@aiﬁgm ﬁuiﬁmﬁl oﬂd considered
to be a gcﬂd standard for pneumonia : radiologically comfirmed

pneumonia.
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The gold standard should be properly performed and that the
results are interpreted with a standard criteria.
Radiologically confirmed pneumonia is the gold standard,defined
by diffuse alveolar infiltrates or frank consolidation, as this

infection (Caffey, 1961 and Meschan,

'i/s//atic test should be able
""“-ib

is mostly caused by bacterial

1966 ).

Being a sc ree;

to detect the diseas

(ROC) curve which
relates false-positi 1@? itive ' at multiple cut-point
can be constructed.It @hdws the various trade-off existing between

true-positive responses,to

The dTagnuz standard should be

om both test.The process

independent.Each p Tent should underg

s PO AL
1ndependapq aqﬂﬁmm wﬂﬂ ﬁ)&fccur and may

result in & spurious increase e sansitivity and specificity,
and predictive values (Schechter,1991).
For each clinical sign, a 2 by 2 table could be constructed and

all properties of a diagnostic test could be calculated.



Target population

Study population

\L Eligibility
DIAGNOSTIC TEST

N

Pneumonia + Pneumonia -

itpatient
tibintic

threshold.

Radi

+ ansitivity (95% CI)
sacificitr (95% CI)
RR + a
LR + (95% CI)
>50 - c LR - (95% CI)

)
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& ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi

LA HAHOZMO
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i curvéﬁfﬁ%&fﬁhimumnnm 1

Five ROC curvas could be drawn:
A.Children less than 12 months old
B.Children 13-24 months old
C.Children 25-36 months old
D.Children 27-48 months old
E.Children > 48 months old
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POPULATION

Target population :

In this study,the target population are children 0-4 years old.
Population sampled:

In this study they are children 0 - 4 years old visiting the

Paediatric Outpatient Department Kariadi Hospital in Semarang,

the eligibility criteria.

Indonesia who comply and saﬁﬂ

This Hospital is a unive hospital affiliated with

the Faculty of Medicipe Dip ne@rmrsity.

1

2.congenital heart f;f?::;jT_______m _3! otic)

3.heart failure

n, AN dﬁ]ﬁ Eﬁwg ﬂ%‘ﬂ‘iﬁ N9

SAMPLE SIZE CAL ULATION

st AT S b 3 HH] e 1

(z a1pha!2} P Q

Based on previous studies,we estimate that with a suitable cut-

point for distinguishing between pneumonia and non - pneumonia
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cases,it will be possible to have a test with 80% sensitivity.

So P

sensitivity ,set at 0.8 (95% CI 70-90%)
@ =1-P=0.2

0.05, so Z 0.025 = 1.96

o,
—t
h=]
=
v
I

& =701 {a11nwable error)

1.95 (0.8) (0.2)

e \ ,/n diseased group, or a+c)
0.1

I1f the prevalence is
n in the nan-diseasy_
And total sample si j

OPERATIONAL DEFIN

PNEUMONIA defined
of the followings: c©
(fine and medium).
CYANOSIS 1is blue dis «qfe:.rgﬁﬁ f i the skin and mucous membranes
especially the tfﬁ;=;?f?i:7TTTTTTT_“??""fﬂﬂ

CHEST INDRAWING 1§Bin“a - tqa whole lower chest wall
when the child breathes in.

e o oid] 4 BRI IS s svmoni. i

diffuse a1veo1ar infiltrates, or fra canso11d ion

YRIANT I w’nwma e

OBSERVATION AND MEASUREMEN
An oral informed consent is obtained from each eligible child's
parent or gquardian.The investigator’s explanation of the study

included a description of the study,its goal,the various
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examinations and treatment the child will receive,and the risk
and benefit of the examination and treatment.
1.The RR of the child is counted by 2 trained senior nurse

independently by observing either abdominal or chest wall
movement in a child’'s naked chest for 60 seconds, twice in 2

minutes interval then average the count, while the child is

The infant’'s state (awake, s '!" is also recorded.
N ““!
2.The child is then r& o aﬂatrician after taken its

demographic data " el '?fé-%ﬂgristics. its weight ,

calm, using an electronic

b

including cyanos indrawing,dullness,

decreased breat he presence of any
complication.
The clinical diagnosis &Ff pneumenia and further management are

then made withu*ﬁigngyhgﬁﬁpﬁcf he sult.

3.Routine blood angd 5

4.Each child undarg&gs chest -graphy.ﬁthhar or not there had

been clinical ev{ f i postero-anterior
radiograph ﬁ1u ﬂ‘imm‘iﬂﬁin iﬂa‘it'iﬂn.?r' if the
patient’ diti nff mw t? _gﬁnﬁﬁeriar supine
view is ;iﬁa:Léiga Es . m1 - 1rr

Radiographs will be read by an experienced radiologist without

knowledge of any patient’s clinical findings,and he will make

an independent review on 2 separate occasions of each patient.
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5.Follow-up:all patients will be followed until at least 1 week.
1.0ut-patients: repeat assessments are made by a Paediatrician
on the third,seventh and tenth day on clinical signs or any
complication;medications or other medical problems will be
monitored.

A second blood analysis and chest roentgencogram are made

l%mada by a Paediatrician on
clinical signs,a ﬁ======lhar medical problems.

Blood ana‘lys*isy' roentgenogram are made on the

only if indicated.

2.In-patients:daily

more critical ' sstimates describing the

sensitivity and of this range of values
defines the _
specificity.A pnsiE}vi Dﬂidictiva value can be
calculated from the 2‘% 2 table

; F NUNINYINT

Test —-—-—---——-*-w

ARARIATUNMNINGINY

sensit1v1t3 = a / (atc)

[af[a+c}]-*1.98 \/[n}{a+c]].[cf{a+c]]f(a+c]

95% CI =
specificity = d / (b+d)
95% CI = [d/(b+d)] T 1.96 \/[df(md}].[hf{md}]f[bm)
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a/la+b)

positive predictive value
negative predictive value = d/(c+d)

(a+d)/(atb+c+d)

1

accuracy

(a+c)/(atb+c+d)

prevalence
A receiver operating characteristics (ROC) curve » which
relates false-positive to true-positive at multiple cut-points

can be constructed to help date} the cut-point that gives the

optimum combination of sensi d specificity.The decision
P ) p ¥

ﬂ a given capacity to
——

discriminate between pgsitife and negative cases (Feinstein,1985).

criterion is syste

independent of other " fa 1;*3 1 of prior probabilities.

A more powerfu 1ing a test’s usefulness

is to examine the | ratio which allows
estimates of the probabflity that disease is present at any level
of diagnostic ikelihood ratio combines

sensitivity and the change 1in odds

favoring disease giiﬂ ngu1t.when a likelihood

ratio exceeds 1, tha‘ odds avor1 g disease increase:when the

PRI K PETTINE STIRCY S———

decrease:when the 1ikelihood ratio approaches 1, the odds favoring
oisease & 16 YR T B 3041 ek T bnace

Since 11ka11hnnd ratios refer to actual test results before
disease status is known , they are more immediately useful to

clinicians than sensitivity and specificity (Simel et al.,1991).
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Likelihood ratio has three important properties:
1.1t does not change with the prevalence of disease.
2.1t can be calculated for multiple levels of outcome.
3.1t allows assessing the impact of a test result on the odds
that a patient will have the disease.
The 1likelihood confidence 1interval can be determined from

the dual functions of sens

J’;y,and therefore can be used to

Il

guide sample size estima

LR + = sensitivity
en_"_Fsensitivity specificity
95% CI = exp(In 1= 96 K\ . a + b
LR - = (1-sensiti
: tyme ANWeSReitivity 1-specificity
95% CI = exp (ln. Egifigity U\ ime c 3 d
Because a conseque f issing & sase will result in withholding

antibiotic treatment afd '-'_ nitoring in the hospital,it may lead

to complication or have to choose a value for the

positivity critar?ﬂnf Se negative rate.

f‘ during follow-up, giving

antibiotic will notm:a rmfu m

When a fals Ej ) Y (: ﬁf1a,sat the positivity
criterion aqu}ﬁg jﬂﬂlﬁﬁtﬂ Erzjnn the ROC curve,so almost
all patient ! t i . / tfj ‘ tﬁﬂagnnstic test.

The acciﬂlj[a ﬁmﬂmescﬂa as the area under the ROC

curve,the larger the area,the better the test.

While false posil

Inter-observer variability in the interpretative component of the

test will be assessed by using Kappa test.
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A comparative analysis on variables (age,sex,duration of illness,
chest indrawing,cyanosis,rales) between those who have normal and

fast breathing will be made.

The data were entered in a EPI 5.0 programme and later

were converted to dBase III in an IBM PC computer and analysed

’//;ckaga for Social Sciences

with the use of Stati
(SPSS/PC+,Chicago).

The sensitivities,

ETHICAL CONSIDERAT:
Since this

to understand or giy en ,,ﬁg; {1 issues should be emphasized.
1. The protocol of .
review committee Of JKari: :ii_‘ spital who will review and

decides whether it_ mgg&ﬂ%%éﬁrziu«!*’ standard.

2. Parent or gudrdtan—of-the Subject mﬁ asked to consent to

Each parent is adequately infonpmed of the aims and method of

e snfl umwﬂmwmﬂnd

anro1]ment.

3. ama\m:;a&ummmm wininaiiy
uncnmfortabla to the subject.Parents will be informed of this
and permission will be obtained.

4. Some subject will have 2 chest roentgenograms.Sensitive areas

will be covered with a thick lead rubber.
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LIMITATIONS AND OBSTACLES

1. The pneumonia episodes detected represent only a fraction of
the total incidence,since many children might have pneumonia
which pass unnoticed by the parents,or death probably already
occured before they were seen.

2. Only cultures of lung aspirates and blood culture can produce

reliable bacteriological jagnosis.Due to strong ethical

objection to the use tes,the best information on

the bacterial et .will be obtained through
blood culture, t the sensitivity is
somewhat lower.
Rapid immun 4 ‘techni ' such as counter
immunocelectroph ‘ or coagglutination,
or ELISA are factory and not always

available.
3. No virological .'5.:.5.5Ew lade,due to difficulties of

obtaining nasoégfry;,_ as virus isolation

and antigen de{*'
4. This study will Eg conducted - lniv&Bbity Teaching Hospital.

If the results Wwidl to the community,we have to

st thﬂ‘IJEJ’W]EJWWIEﬂﬂ‘ﬁ
4.1, Thﬁa ﬁﬂ'ﬁjm ;Iﬂﬁjﬁmfi éfﬂetactmg less

4.E.Tha prevalence of pneumonia in the community will be
somewhat lower,resulting a lower positive predictive value

in the community setting.
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EXPECTED BENEFIT AND APPLICATION

1.A simple but reliable guideline for fast breathing in children
under 5 years old will make ARI case management correctly
applied 1in a community setting,even by a community health

worker,as in some remote areas children are often seen by them.

2.The importance of ‘chest physical finding in
distinguishing pne mam;;h rom peumonia cases will ensure
proper management which cases need to be

referred to a higk
3.Stressing the r ionia to immunization,

- more than 90% success

L] r -
= .
e i

L Lo Bas Lo

especially measle

in the Expanded Pgbg m u.‘\tﬂn (EPI) in Indonesia,a

8

development of a 1 2 management on ARI,will

|

(¥
=

further reduce infan mortality from 54/1000 live

birth to 40/1000 from 10.6/1000 to 8/1000

respectively, in T the—hext—&ixti— \: ar Plan of Indonesia

G
AULINENINYINS
PIAATUAMINAE

f i
beginning April 1354.
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