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1. IntroductIon
Looseness of the bowels with 

watery of discharges is called diar-
rhea. The problem is more common 
in developing countries due to the 
shortage of health facilities and lack 
of good food. Diarrhea causes rap-
id reduction of water and sodium- if 
the water and salts are not replaced 
fast, the body starts to remove wa-
ter or dry up or get dehy drated all 
of which are the lost contents of wa-
ter and salt essential for a normal 
body function. Diarrhea is the most 
dangerous disease and is respon-
sible for comparatively maximum 
deaths ratio among child’s death. 
Though the mortality rate for chil-
dren under five suffering from acute 
diarrhea has fallen from 4.5 mil-
lion deaths annually in 1979 to 1.6 
million deaths in 2002, acute diar-
rhea contibutes to a high that toll 
on children in developing countries 
(1). Over two million children die 
as a result of diarrhea and dehydra-
tion every year (2). In the light of the 
above statements it is obvious that 
diarrhea is the most severe and dan-
gerous problem, especially in the 
pediatric population.

Diarrhea may have different 
forms such as acute diarrhea, dys-
entery (blood in stool), or persistent 

diarrhea (lasting more than 14 days). 
Frequent use of antibiotics should 
be avoided. Anti-diarrhea drugs and 
anti-emetics should not be given to 
young children with either acute or 
persistent diarrhea since they medi-
cations do neither prevent dehydra-
tion nor improve nutritional status, 
and some have dangerous side ef-
fects. In many countries, children 
have a low intake of foods rich in 
readily absorbable zinc, such as 
liver, red meat, poultry, fish, oys-
ters and crab. Diarrhea is typical-
ly more persistent and severe in in-
fants and young children with mal-
nutrition than in children who are 
not malnourished. Children with 
severe zinc deficiency common-
ly have chronic diarrhea, immune 
deficiency and growth retardation. 
Zinc can be produced in both syr-
up and tablet forms. Sazawal et al. 
(3) conducted a study to determine 
the effects of daily zinc supplemen-
tation on the duration and severity 
of diarrhea in pediatric population. 
In their study, a total of 937 children 
were included. Of these children, 
462 received oral rehydration ther-
apy. Children who received a daily 
oral preparation of zinc gluconate 
(20 mg of elemental zinc) had a 23 
percent reduction in the risk of con-

tinued diarrhea, the mean number 
of watery stools decreased by 39 per-
cent and the number of days with 
watery stools decreased by 21 per-
cent. The authors concluded that 
zinc supplementation in this largely 
malnourished group of children was 
associated with a statistically signifi-
cant in the severity and duration of 
diarrhea. Bhutta et al. (4) used Cox 
survival regression analysis to evalu-
ate the overall effect of zinc on con-
tinuation of diarrhea and possible 
differential effects in subgroups di-
vided by sex, age, weight-for-height, 
and initial plasma zinc concentra-
tion. In their study, dichotomous 
outcomes were analyzed by logistic 
regression. They concluded that zinc 
supplementation reduces the dura-
tion and severity of acute and per-
sistent diarrhea. Lutfi’s (5) worked 
to evaluate the effect of daily zinc 
supplementation for 14 days on diar-
rhea duration, severity, and morbid-
ity in children. In his study children 
were randomly assigned to zinc (n 
= 150) and control (n=130) groups 
and received dosages of 15-30 mg 
elemental zinc daily. His data indi-
cated that supplementing children 
with acute diarrhea in Turkey with 
3 Recommended Daily Allowances 
(RDA) of elemental zinc for 14 days 

Original paper
SUMMARy
Diarrhea is a worldwide problem facing 
both developing countries and developed 
countries, especially in pediatric population. 
Because of shortage of health facilities and 
lack of good food in developing countries, it 

is known fact that developing countries are 
facing this death taking problem more. The 
main purpose of this study was to examine 
the various factors which affect the recovery 
time of diarrhea. A multiple linear regression 
was applied to analyze the data and to select 
a model. The response variable for the study 

was the recovery time of diarrhea. The 
results of the analysis show that the Zinc is 
the main factor which affect the recovery 
time in Peshawar.
Keywords: diarrhea, Zinc, Multiple 
Regression, Sex.

AIM 2011; 19(3): 158-160 doi: 10.5455/aim.2011.19.158-160

mhamzic@live.com
Typewritten text
Received: June 11th 2011 Accepted: August 5th 2011 (c) AVICENA 2011



Statistical Analysis of the different Factors Affecting the diarrhea

 vol 19 no 3 SEPTEMBER 2011 AIM 2011; 19(3): 158-160 | Original paper

159 

improved neither diarrhea duration 
nor severity despite significant in-
crements in plasma zinc.

So far so many studies have been 
contacted through the world but no 
study has been based on the risk fac-
tors which affect the duration of di-
arrhea. This study is an attempt to 
find the risk factor which directly or 
indirectly affect the recovery time 
of diarrhea.

2. Methods and 
MaterIaLs
The multiple linear regression 

procedure is used for the analysis of 
data. The multiple linear regression 
is an extension of linear regression. 
The multiple linear regression 
model consists of p explanatory 
variables and is written as

ipipiii xxxY εββββ +++++= ,2,21,10 
 (1)

Where nii ,,2,1, =ε  are 
independent normally distributed 
random variables with zero 
mean and constant variance 

pββββ ,,, 210  are parameters. 
In terms of matrix notations we can 
write the above model as

εβ += XY

The data of 1000 patients were 
collected from pediatric department 
Post Graduate Medical Institute 
Hayatabad Medical Complex 
Peshawar to examine the different 
factors which affect recovery 
time. Out of 1000 child patients, 
500 used ORS with zinc and 500 
used ORS without zinc. Zinc is 
considered as the binary variable 
and is represented by Zinc, age 
(in months) is continuous variable 
and represented by Age, weight 
(in kg) is continuous variable and 
is represented by Weight, height 
(in cm) is continuous variable and 
is represented by Height, sex is 
categorical (binary) variable and 
is represented by Sex, residence is 
categorical (binary) variable and is 
represented by Resi, and recovery 
time of diarrhea (in days), is also 
a continuous variable represented 
by cvReΥ , is a response variable 
(Dependent variable). In this study 

Z, A, W, H, S, and R are independent 
variables. The multiple regression 

model was used, for recovery time 
of diarrhea which has the following 

form
By using the SPSS package the 

result of the analysis is given below
The table gives the detail about 

the significance of variable.
Basically, ANOVA in the 

above Table indicates that the 
independent variables were related 
to the dependent variable (since 
F was significant at P=0.0001). 
Furthermore we find that about 
50% of the variation in dependent 
variable (Recovery Time of diarrhea) 
is explained by the six explanatory 
variables. Also, in the above Table, 
seven parameters are estimated:

The intercept, or constant, term; 
the coefficient for Zinc (Zinc); 
The coefficient for Age (Age); the 
coefficient for Weight (Weight); 
The coefficient for Height (Height); 

the coefficient for Sex (Sex); The 
coefficient for Resident (Resi). Each 
parameter estimate was based on 
one degree of freedom. For each 
parameter estimate, a standard 

error was estimated along with 
a t-statistic and a P-value for the 
t-statistic. The t-statistic is simply 
the parameter estimate divided by 
its standard error, and it is based on 
the number of degrees of freedom 
for the error term.

Table indicates that Zinc is 
significant at alpha=0.01 and is the 
cause effect of dependent variable 
Y or in simple words; Zinc is the 
variables bring changes in the 
dependent variable Y. Although at 
alpha=0.05 Sex is al so significant 
but not at 0.01.

3. dIscussIon and 
concLusIon
The results given in Table tells 

us that it was really Zinc (Zinc) 
and somewhat i.e. at 0.05 Sex(Sex) 
that caused the recovery time. The 
regression coefficient for Age (Age), 
Weight(Weight), Height(Height), 
and Resident(Resi) are not 
statistically significantly different 
from zero having respective P-values 
(P=0.6489, P=0.8474, P=0.3394, and 
P=0.8067). The fact that the intercept 
was not significantly different from 
zero is irrelevant here. The intercept 
merely tell us where the regression 
line (or plane, in this case) crosses 
the y-axis, and does not explain 
any variation. In our study, zinc is 

the only independent (explanatory) 
variable which is significant. The 
ANOVA technique provided the 
strong evidence of the significance 
of the zinc. Thus we infer that zinc 

i
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Source DF Sum of Squares Mean Square F Value Prob>F
Model 6 1535.21473 255.86912 163.982 0.0001
Error 993 1549.42427 1.56035
C Total 999 3084.63900

Root MSE 1.24914 
R-square 0.4977

Dep Mean 4.98100 
C.V. 25.07806 Adj R-sq 0.4947

Variable DF Parameter Estimate Standard Error Wald Test Significance 
INTERCEP 1 6.695590 0.35087247 19.083 0.0001
Zinc 1 -2.464900 0.07921032 -31.118 0.0001
Age 1 0.002155 0.00473070 0.455 0.6489
Weight 1 0.006722 0.03491083 0.193 0.8474
Height 1 -0.005778 0.00604423 -0.956 0.3394
Sex 1 -0.181806 0.08628544 -2.107 0.0354
Resi 1 -0.021249 0.08679652 -0.245 0.8067

table 1. Information about the risk factors (ANOVA)
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is a strong explanatory variable and 
is a main cause in reducing the re-
covery time of diarrhea.
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