
CHAPTER V
DATA ANALYSIS

In this study, the incidence and factors affecting tissue necrosis from N . 

k a o u th ia  or c. r h o d o s to m a  bites will be evaluated. The result may be used in planning 

and evaluating strategies to prevent this condition and hopefully as a future guide to the 

management o f  patient in whom  necrosis has already developed.

1. Questions and design study
Question 1 : What is the incidence and severity o f  tissue necrosis in victim s 

after N. k a o u th ia  or c. rh o d o s to m a  bites in Thailand ?

Design study : The question is for estim ating the incidence o f  tissue necrosis 

frequency resulting from cuprit snakes, the assessm ent will be as follow Si 

N o effect: N o sym ptom /sign

M inimal: Pain, sw elling, or ecchym osis within 5-7.5 cm  o f  b ite site 

Moderate: Pain, sw elling, or ecchym osis involv ing less than half the extrem ity  

(7 .5 -5 0  cm  from the bite)

Severe : Pain, sw elling, or ecchym osis extending beyond affected extrem ity 

(> 10 0  cm  from bite site)

A lso , a correlation between the degree o f  snake clinical envenom ation and tissue 

necrosis will be determined^
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•  The snakebite severity score (SS S ) range o f  severity is 0 to 3 or 0 to 4 for 

each area o f  evaluation (pulmonary system , cardiovascular system , 

gastrointestinal system  , central nervous system , hem atological sym ptom s 

and local wound). A higher score indicates more severe effects. The score 

total ranges from 0-20  points. Each area w ill be added together to give  

accum ulative data and justified  the level o f  severity. The ratio scales should  

be fo llow ing;

N o effect : Score 0-2  

M inim al severity : Score 3-5 

M oderate severity : Score 6-8  

Strong severity : Score 9-20

Question 2 : What are the factors effecting tissue necrosis and clinical 

consequences in patients after N. k a o u th ia  or c. rh o d o s to m a  bites in Thailand both in 

prospective and retrospective studies ?

Design study ะ T he q u e s tio n n a ire  w ill consider tissue necrosis outcom es in 

relation to a population at risk from N . k a o u th ia  or c. r h o d o s to m a  bites. The associated  

factors included dem ographic data, geographic data, factors related to snakebites and 

factor related to treatment. A nalysis o f  data w ill be carried out using m ultiple logistic  

regression for prediction o f  more than one independent variable.
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Question 3 : What is the difference o f  incidence, associated factors affecting  

tissue necrosis and clin ical consequences in patient after culprit snakes bites both in 

prospective and retrospective studies ?

Design study : This questionnaire will consider incidence o f  tissue necrosis 

and associated factors in relation to clinical consequences at risk from N . k a o u th ia  or 

c. r h o d o s to m a  bites com paring betw een prospective and retrospective studies.

Question 4 : Can enzym e inhibitors prevent or reduce tissue necrosis after N. 

k a o u th ia  or c. r h o d o s to m a  bites in victim s ?

Design study : This protocol will use intervention in an animal m odel resulting 

to testing chem ical substances. The experim ent is com posed  o f  in v itr o  and in v iv o  

study to evaluate the advantages o f  chem ical reagents. Each result w ill be determined  

to be continuous data and analyzed by student t-test com parison betw een control and 

experim ental groups.

2. Missing data and Outliers
2.1 . M issin g data. V alues can be m issing because they w ere not measured, not 

answered, were unknown or were lost. Data m ining m ethods vary in the w ay they treat 

m issing values. Typically, they ignore the m issing values, or om it any records 

containing m issing values, or replace m issing values with the m ode or mean, or infer 

m issing values from existing values (M iller, Gray and W oodward, 1993).

2 .2 . Outlier, a data item w hose value falls outside the bounds enclosing m ost o f  

the other corresponding values in the sample. It may indicate anom alous data and
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should be exam ined  carefully since it may carry important inform ation. Outliers might 

indicate erroneous data collection , or might com e from different parts o f  the population, 

o f  exam ples, indicating a new  phenom enon.

In th is  s tu d y , after blinding tw o investigators, the contact person o f  each hospital 

will check every detail o f  the questionnaire to prevent data mistake. If som e data are 

not com pleted, esp ecia lly  the snakebite severity score (SS S ), they w ill be obtained  

through chart abstraction by the responsible nurses. Each item o f  the SSS part is very 

important for determ inating snake envenom ations and the severity o f  tissue necrosis.

3. Data summary
In continuous data, the most com m only used m easure o f  central tendency is the 

mean. T o com pute the mean, all the numbers are added up and d ivide by how  many 

numbers there are. It's not the average nor a halfw ay point, but a kind o f center that 

balances high numbers with low  numbers (Campbell and M achin, 1993).

The m ode is the m ost frequently occurring number in a list o f  numbers. It is the

closest thing to what people mean when they say som ething is average or typical. It will 

be a category when the data are nominal or qualitative. The m ode represents frequency by 

using percentage or proportion.

In data analysis, the purpose o f  statistically com puting a m easure o f  dispersion is 

to d iscover the extent to which scores differ, cluster, or spread from around a measure 

o f  central tendency. The most com m only used m easure o f  dispersion is the standard 

deviation. This variance is calculated by subtracting the mean from each number,
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squaring it, and d iv id ing the grand total (Sum o f  squares) by how  m any numbers there 

are. The square root o f  the variance is the standard deviation.

In this protocol, the analysis for each o f  the three questions are summarized

below .
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Q u e s t i o n  1 ; W hat is the incidence and severity o f  tissue necrosis in victim s after N .  

k a o u t h i a  or c. r h o d o s t o m a  bites in Thailand ?

Variables Data analysis
T y p e  o f  d a t a C e n t r a l

t e n d e n c y

D e v i a t i o n

T h e  c l i n i c a l  

m a n i f e s t a t i o n s

Pulm onary system Ratio scale Mean SD  /Vn , 

95 % Cl

Cardiovascular system Ratio scale M ean S D  /Vn , 

95 % Cl

Central nervous system Ratio scale M ean s d /V n ,

95 % Cl

H em atological system Ratio scale M ean SD  /Vn , 

95 % Cl

Gastrointestinal system Ratio scale Mean SD  /Vn , 

95 % Cl

Local wound Ratio scale M ean SD  /Vn , 

95 %  C l

T o t a l  s c o r e Ratio scale M ean S D  /Vn , 

95 % Cl

p : Proportion ; N  : Num ber o f  patients ; C l : 95 % Confidential interval ; S D  : Standard

deviation



107

A lso, the percentage o f  each clinical m anifestation in an organ system  (e.g., pulmonary, 

cardiovascular, central nervous, hem atological and gastrointestinal system ) will be 

tabulated.

T issue necrosis ะ Local wound clinical m anifestations w ill be used to detem ined 

the incidence and severity o f  tissue necrosis. All cases o f  tissue necrosis w ill be 

considered, if  the victim s as minim al, moderate or severe o f  tissue necrosis.
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Q u e s t i o n  2. W hat are the factors effecting tissue necrosis in patients after N .  k a o u t h i a  o r  

c. r h o d o s t o m a  bites in Thailand ?

Variables Data analysis
T y p e  o f  d a t a C e n t r a l

t e n d e n c y

D e v i a t i o n

D e m o g r a p h i c

d a t a

Gender Categorical Percentage,

Proportion

P (1-P )/V N , 

95 % Cl

A ge Continuos M ean s d /Vn ,

95 % C l

Education Categorical Percentage,

Proportion

P (1-P )/V N , 

95 % C l

Salary Continuous Mean s d /Vn ,

95 % C l

O ccupation Categorical Percentage,

Proportion

P(1- p )/Vn , 

95 % C l

G e o g r a p h i c The position o f place Categorical Percentage, P (1-P )/V N ,

d a t a (province , urban , rural) Proportion 95 % Cl

Place o f  biting (indoor, 

outdoor

Categorical Percentage,

Proportion

P (1-P )/V N , 

95 % Cl

F a c t o r s  r e l a t e d  

t o  s n a k e b i t e s

Season Categorical Percentage,

Proportion

P (1-P )/V N , 

95 % C l
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Variables Data Analysis
T yp e  o f  d a ta C e n tra l

te n d e n c y

D e v ia tio n

Predisposing factors 

(barefoot, darkness)

Categorical Percentage,

Proportion

s d /Vn ,

95 % Cl

Site o f  b iting Categorical Percentage

Proportion

P (1-P )/V N , 

95 % C l

Tim e o f  biting Continuous M ean s d /Vn ,

95 % C l

The distance betw een fang 

marks

Continuous M ean s d /Vn ,

95 % C l

F a c to r s  r e la te d  

to  tr e a tm e n t

Duration betw een bite and 

seeking m edical advice

Continuous M ean s d /Vn ,

95 % C l

Duration o f  hospitalization Continuos M ean s d /Vn ,

95 % C l

Prognosis ( dressing, 

debridgem ent, amputation )

Categorical Percentage

Proportion

P (1-P )/V N , 

95 % C l

First aid treatment (bandage, 

no bandage)

Categorical Percentage

Proportion

P (1 -P )/V N , 

95 % C l

The number o f antivenom  

used

Continuos M ean s d /Vn , 

95 % C l
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Q u e s t i o n  3  : W hat is the difference o f  incidence, associated factors affecting  

tissue necrosis and clin ical consequences in patient after culprit snake bites both in 

prospective and retrospective study ?

Variables Data analysis
T y p e  o f  d a t a C e n t r a l

t e n d e n c y

D e v i a t i o n

D e m o g r a p h i c

d a t a

Gender Categorical Percentage,

Proportion

P (1-P )/V N , 

95 %  C l

A ge Continuous M ean SD/V n , 

95 % Cl

Education Categorical Percentage,

Proportion

P ( l-  P)/Vn , 

95 % Cl

Salary Continuous M ean SD/Vn , 

95 % Cl

O ccupation Categorical Percentage,

Proportion

P ( l-  P)/Vn , 

95 % Cl

G e o g r a p h i c The position o f  place Categorical Percentage, P (1 -P )/V N ,

d a t a (province , urban , rural) Proportion 95 % C l

Place o f  b iting (indoor, 

outdoor

Categorical Percentage,

Proportion

P ( l-  P)/Vn , 

95 % Cl

F a c t o r s  r e l a t e d  

t o  s n a k e b i t e s

Season Categorical Percentage,

Proportion

P (1-P )/V N , 

95 %  C l
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Variables Data Analysis
T yp e  o f  d a ta C e n tra l

te n d e n c y

D e v ia tio n

Predisposing factors 

(barefoot, darkness)

Categorical Percentage,

Proportion

s d /Vn ,

95 % Cl

Site o f  biting Categorical Percentage

Proportion

P(1- p )/Vn , 

95 % Cl

Tim e o f  biting Continuous Mean s d /Vn ,

95 % Cl

The distance betw een fang 

marks

Continuous Mean s d /Vn ,

95 % C l

F a c to r s  r e la te d  

to  tr e a tm e n t

Duration betw een bite and 

seeking m edical advice

Continuous M ean s d /Vn ,

95 % Cl

Duration o f  hospitalization Continuos M ean s d /Vn ,

95 % Cl

Prognosis ( dressing, 

debridgement, amputation )

Categorical Percentage

Proportion

P(1- p )/Vn , 

95 % C l

First aid treatment (bandage 

, no bandage)

Categorical Percentage

Proportion

P (1-P )/V N , 

95 % Cl

The number o f  antivenom  

used

Continuos Mean s d /Vn ,

95 % Cl
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Variables Data analysis
T y p e  o f  d a t a C e n t r a l

t e n d e n c y

D e v i a t i o n

T h e  c l i n i c a l  

m a n i f e s t a t i o n s

Pulm onary system Ratio scale Mean SD  /Vn , 

95 % C l

Cardiovascular system Ratio scale M ean S D  /Vn , 

95 % C l

Central nervous system Ratio scale M ean s d /V n ,

95 % C l

H em atological system Ratio scale M ean SD  /Vn , 

95 % C l

Gastrointestinal system Ratio scale Mean SD  /Vn , 

95 % Cl

Local wound Ratio scale M ean S D  /Vn , 

95 %  C l

T o t a l  s c o r e Ratio scale M ean S D  /Vn , 

95 %  C l
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Q u e s t i o n  4  : Can en zym e inhibitors prevent or reduce tissue necrosis after

N .  k a o u t h i a  or c. r h o d o s t o m a  bites?

Variables Data analysis
T y p e  o f  d a t a C e n t r a l

t e n d e n c y

D e v i a t i o n

I n  v i v t r o  

e x p e r i m e n t s

P rotease activity  

(%  Inhibition)

C ontinuous M ean s d /Vn ,

95 % C l

P h osp h olip ase A 2 activity  

(%  Inhibition)

C ontinuous M ean s d /Vn , 

95 % C l

I n  v i v o  

e x p e r i m e n t s

H em orrhage activity  

(d iam eter spot)

C ontinuous M ean SD /V n , 

95 % C l

E dem a(w eight) C ontinuous M ean s d /Vn ,

95 % C l

M yon ecrosis ( creatine 

phosphokinase activity)

C ontinuous M ean s d /Vn 7

95 % C l

H isto log ica l study D escription



114

4. Statistical test

In the first question  : the incidence o f  tissue necrosis am ong victim s bitten by 

c .  r h o d o s to m a  o r  N. k a o u th ia ,  w ill be sum m arized using percent + SE M .

In the secon d  question  : the associated factors related to tissue necrosis after 

snakebites, m ultip le log istic  regression statistic w ill be used. T h is is the m ost versatile  

o f  statistical m ethods and can be used in m any situations. M u ltip le lo g istic  regression is 

used to account for (predict) m ore than one independent variables affectin g  outcom e.

Final q uestion , the effec tiven ess o f  chem ical substances or drugs w ill be 

exam ined  in anim al m odel experim ent. In anim al experim ents, treatm ent values o f  all 

inhibitors w ill be com pared to values from the group o f  anim als in jected  with venom  

alone, using student t-test for statistic com parison. Student t-test is typ ica lly  used to 

com pare the m eans o f  tw o populations, is useful for d ecid in g  i f  som e treatments w orked  

when com pared to the control group.

5. Interpretation

C alculation o f  the snakebite severity score (S S S ) in v o lv es  the evaluation  o f  six  

areas the exp erien ced  investigators used in the evaluation o f  snakebite. T he score total 

ranges from  0 to 20  points. The sensitiv ity  and sp ecific ity  o f  a ch an ge in the S S S  in the 

detection o f  c lin ica l s ig n ifican ce  w orsening w ere a change o f 1 point (Dart et al., 1996).
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Statistical significance is an expression o f the results which did not occur by luck 

or chance. M ost scientists w ould not label their results statistically significant at 

anything low er than 95 percent. The “95” o f a 95% confidence interval (C l) means that 

the estim ation procedure has a 0.95 probability o f  producing an interval containing the 

true population value if  the study it repeated numerous tim es.

6. Problem cases

In som e cases , envenom ation by N. k a o u th ia  or c. r h o d o s to m a  may result in 

death before patient reaches hospitals or health care centers. T hese cases w ill be 

excluded because tissue necrosis usually is evident only 24  hours fo llow in g  bites and 

therefore the incidence and the severity o f  tissue necrosis cannot be determined. 

H ow ever, the number o f  deaths and their characteristics w ill be docum ented and

compared to those included in the study.
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