TIME SERIES ANALYSIS ON THE RATE OF TYPHOID FEVER CASES IN LAGOS STATE FROM 2013-2023

ABSTRACT

This research work is concerned with the time series analysis on the rate of typhoid fever cases in Lagos state from 2013-2023, with Lagos state university teaching hospital as a case study. This survey was carried out using time series analysis to ascertain whether there is a significant increase in the seasonal variation in the reported cases of typhoid fever. Finally, following the inferences drawn from the data collected for the survey, it was discovered that there was a strong seasonal variation in some quarter of the period under review, which can be attributed to some certain factors like raining season. Prevention and control measures were recommended for fighting/combating this problem on the rate of typhoid fever cases in our society.
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CHAPTER ONE

INTRODUCTION 

1.1
BACKGROUND OF THE STUDY


Typhoid Fever is a world wide disease which creates a very serious public healthy problem. In many under develop countries; the word health organization (WHO) estimated that about one person out of ever hundred (100) is suffering from typhoid fever. The also identify typhoid as a serious public health problem which incidence is highest in children and young adults between 5-19 years old.


Typhoid fever is a systematic disease caused by dissemination of salmonella typhoid or salmonella paratyphoid mainly characterized by fever was called because of it’s common similarity to typhus. It was clearly defined pathologically as a unique disease of it’s own, it is a common world wide illness, transmitted by the ingestion of food or water contaminated with the faces of an infected person, which contain the bacterium salmonella enterica. The bacteria then perforate through the intestinal wall and are phagocytosed by macrophages.


According to medial dictionary (Budelka, K.G. 1971), which reveals the typhoid fever as an infection which is usually spread by contamination of food, milk or water supply with salmonella typhi (S. typhil), either directly by sewage or indirectly by flies or by faulty personal hygiene. Symptomless carries harbouring the germ in the gall bladder and excreting it in their stools are the main sources of  out breaks of disease in this country. The average incubation period is 10-14 days. A progressive fedric illness marks the onset of disease which develops as the germ invades tymphoid tissues, including that of the small intestine (peyers patches) to profuse diarrhocal (pea soup) stools which may become frankly haemorrhagic, ultimate recovery usually begins at the end of the third week. A rose coloured rash may appear on the upper abdomen and back at the end of the first week.

1.2
STATE OF PROBLEM 


Over the last decade, there has been alarming increase in the rate of recorded cases of typhoid fever in our various hospitals especially in Lagos state. This has led to a very serious questions on the minds of the citizenry in particular and the professionals in our medical field in general. Ordinary, since typhoid fever is generally associated with a lot of symptoms such as fever headache, cough etc. these however make it a complicated disease with a very serious economic and social effect on the victims. This study seeks to find the prevalent rate of typhoid fever and suggest possible solutions in preventing it.

1.3
AIMS AND OBJECTIVES 

The following are the aims and objectives of this study.

To estimate the trend of the disease (typhoid fever) whether it is increasing or decreasing for this period of 2013-2023.

To estimate the seasonal variation of the recorded cases of typhoid fever from 2013-2023.

To predict rate of prevalent in future.

1.4
SIGNIFICANCE OF THE STUDY 

This project is significant in the sense that health problem imposed by typhoid fever in this part of the world makes it a serious health issue that requires adequate attention and care. This research work will be of great significance in the following ways:

-
This study will help the hospital management, the state government and the general public to know the particular months or quarter of the year that were mostly affected by typhoid fever in order to carryout enlightenment campaign towards reducing the incidence of the disease. 

-      If the trend of reported cases of typhoid fever is found to be on increase, it will enable the hospital management to put intensify effort towards applying more preventive measures in order to combat the disease.

1.5
STATEMENT OF HYPOTHESIS 

Ho:
There is no significant increase in the trend of recorded cases of typhoid fever from 2013-2023

Hi:
There is significant increase in the trend of recorded cases of typhoid fever from 2013-2023.

Ho:
There is no seasonal variation in the recorded cases of typhoid fever from 2013-2023

Hi:
There is seasonal variation in the recorded cases of typhoid fever from 2013-2023.

1.6
SCOPE OF STUDY

This study is designed to cover Ikeja, the commercial city of Lagos state. Ikeja is a city and a big trading center in Lagos state. It will also cover a period of ten (10) years (2013-2023).

1.7
LIMITATION OF THE STUDY 


The major limitation to this research work was basically on the collection of data and information is regarded as confidential, besides there was inadequate asses to the data due to reluctant attitude of the hospital medical record department to release the data on time as well as the limited available literature which the researcher was able to lay her hands on after much time wasted.

1.8
DEFINITION OF TERMS 

ANOREXIA:
Lack of appetite for food.

SALMONELLA TYPH: This is a bacteria that causes typhoid fever.

PASBARISATION: This is heating milk to a high temperature for a very short time. 

PREVALENCE: Is a measure of the frequency of existing disease at a given time.

SALMONELLAE: A tribe of schizomycetes.

 SCHIZOMYESTES:
A class of vegetable organisms which usually contain no photosynthetic pigmen and reproduce by fusion.

  CONTAGIOUS:
Is when a disease or infection can be easily passed from one person to another through infection.

CHAPTER TWO

2.0
LITERATURE REVIEW 


According to Chwatt (1985) he observed that the causes of typhoid fever include:

   Inadequate human waste treatment 

    Limited water supply especially in the urban areas 

    Over burdened health care system 

Typhoid fever is also caused by s.typi bacteria.

On mode of transmission he said that the causative organism of typhoid fever has no host other than human being it can be transmitted through the following ways.

Through contact with acutely infected person or chronic carries. 

Direct contact from person to person through facial    oral route.

Through eating or drinking contaminated food or water.

 Heath workers can contact, if after working on an infected person and through laboratory accident.

 Through easting shellfish that have been contaminated     by infected stools or urine.

Through the ingestion of food or drink contaminated    by the faeces or urine of infected people.

Bain (19940) was of the opinion that the symptoms of typhoid  fever include;

Abdominal pain which is estimated to 20-40%

Fever up to 75% of patients has the following symptoms 

Headache, Anorexia, cough, weakness, sore throat, Dizzines, muscle pains, Rash, Abdominal pain, malaise. Constipation or diarrhoea, rose-coloured sports on the chest and belly, Enlarge Spleen or liver, loss of appetite, Runny Nose, Nausea, Joint  pains, Nose bleeds, Vomiting, vision changes e.t.c.

In 1970, the use of plaused medicaled resistance was introduced because of the increased mortality rate associated with the former treatment and this is a non-antibiotic drug. Later, antibiotic drug which is ampicillic (induced to bone marrow toxity) being prescribed at 1lg orally every 6 hours trimethoprim-sul-fane thozagole (tmp-Smz) is also being prescribed at one table twice a day. In 1994, cephalosporios were recommended for empirical antibiotic treatment of susceptible strains and is being prescribed at 1-2g one or twice a day for ten days. A 5-7 day therapy is sufficient for uncomplicated cases. Quinotones  is antibiotics for multi-drug resistant infection mainly for styphi infections.


According to chwatt (1985) typhoid fever is a common world wide illness, transmitted by the ingestion of food or water contaminated with the faces of an infected person, which contain the bacterium salmonella enterica. This bacteria perforate through the intestinal wall and are phagocytosed by macrophages. Chwatt (1985) also discover that the sources of infection of typical fever include;

​-   Water that is contraindicated with feces

-
Milk and daily product, inadequate pasteurization or improper handing and contamination with feces 

-   Shell fish-contaminated water

-  Dried on frozen eggs; infected fowls on contamination
during processing.

- Meats and products infected animals and contamination with feces by rondents and humans.

   -    Recreational drugs; marijuana and others. 

    -   Animals, dyes; e.g caramines used in drugs, foods and cosmetics 

    -    Household pest.

Chwatt (1988) was of the view that since the bacterial only survive in human host and are spread by contaminated food water in developing countries, sanitary measures must be take, infected meats, eggs, etc. must be through cooked. Carries must not be allowed to work as food handlers and should observe strict hypienic precautions. Injections of acetone; killed bacteria should be given and to occasionally for immunization and to prevent further spread of the disease. Also, human waste should be properly disposed and treated Refuse should be unlimited, water supply and treatment of contamination water should be treated before being supplied, individuals should learn personal hygiene by avoiding food that is not well prepared. The should also learn boiling heir drinking water and cook their food very well before taking them. Infected person should go to the hospital for adequate treatment. Health worker should be careful while working on infected persons, should avoid laboratory accidents by all means. 


Holmgren (2005)  was of the view that typical fever is spread by; eating food or drinking liquids that have been handled by a carrier of the S. typhi bacteria who has not washed his/her hands properly after going to the toilet.

Using a toilet contaminated with bacteria and then touching your mouth before washing your hands.

Drinking water or eating shellfish that have been contaminated by infected stools or urine.

Holmgren stated that the causes of typhoid fever are as followings;

  Ingestion of contaminated food or water 

  Contact with an acute case of typhoid fever.

  Water is contaminated where there is inadequate  sewerage system and poor sanitation. 

Salmonella may directly infect the gall bladder through 


the hepaticduct or spread to other areas of the body through the blood stream.

Contact with a chromic asymptomatic carrier 

By eating food or drinking beverages that have been handled by a person carrying the bacteria.

Holmgren went further to explain from his finding that typhoid fever can be prevent through the following ways;


Avoid popping too many anti-pyretics like corcin.


Avoid foods which disturb the stomach spicy foods, tea, coffee aerated drinks, refined food and alcohol.


Avoid risky foods and drinks.

He discovers that the methods of treating hypoid fever are as follows;

Appropriate antibiotics are given to kill the bacteria. There are increasing rates of antibiotic resistance throughout the world, so the choice of antibiotics should be a careful one.

Wash your hands carefully with soap and water after using the bathroom

Chloramphenical was the initial drug of choice (DOC) but is not commonly used because of widespread resistance, high relapse rates and risk of bone marrow toxicity.

Have your doctor collect follow up stool samples top ensure that nos typi bacteria remain in your body.

Prompt surgical intervention for severe instestinal bleeding or bowel perforation has been shown to reduce mortality substantially.

Clark (2004) state that polluted water is the most common source of typhoid transmission. In addition, shellfish taken from sewage contaminated beds, vegetable fertilized with might-soil ad eaten raw, contaminated milk and milk products have bee shown to be a sources of infection.

TIME SERIES  

Ogbonna (M. Sc) define time series as a set of observations taken at specified equal intervals of time for the purpose of future forecast by studying the behaviour of data.

USES OF TIME SERIES 

In this research work method, the following are the uses of time series.

It describes the trend of time using mathematical equation.

It provides a convenient device to obtain the straight lime of best of fit.

It helps to forecast the future values.

COMPONENTS OF TIME SERIES 

Trend: Nwachukwu (2005 third edition) define trend as the general direction in which the graph of a time series appears to follow.  The observation of a secular trend might show an upward trend or a downward trend or a steady trend .

Seasonal variation or movement

uchendu (M. Sc) and Etuk (FCAL, FHNR) define seasonal variation as a periodic  variation that occurs with some degree of regularity with a specific period of one year or less. Such repetitive seasonal fluctuations are usually caused by seasons (Weather), social customer, religious festivities etc.

Cyclical movement or variation 

Nwachujwu (2nd Edition) says that cyclical movement or variation refers to the oscillations or up-and-down fluctuations which re observed over a long period of time.

IRREGULAR VARIATION OR COMPONENT  

Nwobit define irregular component as the sporadic motions of the time series due to chance events such as floods, wars, strikes, elections, fires or any usual events. Some people refer to it as catastrophic movments, values vary in a haphazard manner. In that case there is no systematic dependence on time in the series.

TIMES SERIES MODEL


The term model simply means a formalized expression of the situation, which regards as having brought the observed data into being. The relationship between the components of a time series is usually described by the sued of time series models and analyst use. There are basically three common models namely; multiplicative additive and mixed models.


The additive model; this assumes that the components of a time series are independent of one another. An important feature of this model is that the units of T,S.C and I are the same as the units of the actual value Y, the assumption of the independence of the various components in this model is reasonable to an extent, provided we are dealing with  a time series of a shallow trend Lime or curve over a limited period of time.


Generally, the additive model is given as;


Y
=
T + S + C + I

Where Y
=
Observed value of the variable of interest.


    T
=
The trend component 

     S
=
seasonal component

     C
=
The cyclical component 


     I
=
Irregular or the residual component.

THE MULTIPLICATIVE MODEL


The multiplicative model is presented as Y = T x S x C x L. the basic assumption of this model is that the seasonal, cyclical and irregular components are in proportion to the trend value. Also in this model, it is only the trend value that the original observation [Y]. the seasonal, (cyclical and irregular components are expressed as relations of percentages.

ESTIMATION OF TREND 

This an be done in different ways such as;

    Buys-Ballot procedure 

   Moving average method 

   Least square method 

   Free hand method ‘

 Semi partial average method 

Buys-ballot procedure

Chatfield   (2004) reveal the nature of the trend which can describe the pattern in the series. Among other features, the time plot of the periodic means follows the same pattern as the plot of the entire series with respect to the trend. Therefore, instead of looking at the plot of the entire series one may look at only the plot of the period/annual means in order to choose the appropriate trend.

Ajaraogu, Iwueze and Nwogu (2010) discovered that the time plot of the entire series is used to make the appropriate choice between the additive, multiplicative and pseudo-additive models.

ADVANTAGES OF THE BUYS-BALLOT PROCEDURE

    It computes trend easily 

   Gets over the problem of de-trending a series before computing the estimates of the seasonal effects.
  Estimates the error variance without necessarily decomposing the series.
LEAST SQUARE METHOD  

The least square method is the simpler and widely used method of finding the trend.

The equation of linear trend is defined as Y= a+bt and can be computed using the formular

B
= n(∑+y)- ∑t∑y



n(∑t2)-( ∑t)2
a
=
∑y
-
b ∑t



n

   n
the moving average method 

This method does not usually result in a straight lime but can smooth out the swings in a set of observations. The moving average can eliminate the oscillatory movement provided that

-    The extent of the moving average is equal to or a multiple of the period of oscillation.

-      The trend is linear.
ESTIMATION OF SEASONAL INDICES 

Seasonal patterns are exhibited by most of the business and economic phenomena and their study is necessitated by the following reasons;

   To isolate the seasonal variations, that is to determine the effect of seasons on the size of the variable 

To eliminate them, that is to study as to what would be the value of the variable if there were no seasonal swings. The seasonal variation can be estimated using one of the following methods.
THE PERCENTAGE MOVING AVERAGE  

Method: In this approach or method, the original data for each season is expressed as a percentage of the moving value corresponding to it percentages for corresponding seasons are the average giving the required index. The indices are adjusted if they do not average 100%

THE AVERAGE PERCENTAGE METHOD 

In this method, the data for each season are expressed as percentages of the average for the year. The percentages for corresponding seasons of different years are ten average giving the require indices.

METHOD OF DEVIATIONS

This method of deviations is  based on the additive model; Y = T+S+C+I. the trend values are subtracted from the original data corresponding to it, that is Y-T=S+I.

The cyclical variation is usually eliminated in the process of computing the trend values by the moving average method especially when appropriate order are used.

DESEASONALIZATION OF DATA

This is the process or removing the seasonal variation from the observed time series and deseaonalized data shows how things could have been in the absence of seasonable influenced and it is obtained by dividing each observations (Yt) by the corresponding seasonal  index and multiplied by

 100 ie

Yt

   x 
100


  Adjusted(S.I)     
  1


CHAPTER THREE

RESEARCH METHODOLOGY

3.0 INTRODUCTION

In this chapter, we described the research procedure for this study. A research methodology is a research process adopted or employed to systematically and scientifically present the results of a study to the research audience viz. a vis, the study beneficiaries.
3.1
SOURCES OF DATA 


The data used in this research work is purely secondary data, collected from the medical record department of Lagos state university teaching hospital  from the monthly number of patients treated on typhoid fever.

 3.2
METHOD OF DATA ANALYSIS 


The statistical tool employed in this work is the series analysis using the Buys-Ballot procedure to assess the trend and hypothesis test about  β will be employed to test if there is significant  increase or decrease on the number 2013-2023.

Simple linear regression was also used to test if there is significant correlation on the rate of people that was effected by typhoid fever from 2011-2010.

The trend lime of buys-ballot is given by 



Mt =a+bt

Where 



b(c)
=   1
     ∑ bi(c)








   
    m-1


Where 

bi
=

X2-X1-1




M
=
is the no of periods in years 




Xm
=
is the last means 




X1
=
is the first mean




n
=
is the total value of row X column 




S
=
is the number of quarter called 





season 




a
=
X
- b(c)     [n+1]







   2

The trend line will be obtained from the buys-ballot table.

Table 1:
Buys-Ballot table 

	Season

	Period 
	1
	2
	…
	J
	…
	S
	Ti.
	Xi.
	σi.

	1
	X1
	X2
	…
	Xj
	…
	Xs
	Ti.
	X1
	σ1

	2
	Xs+1
	X2+2
	…
	Xs+j
	…
	X2S
	T2.
	X2
	σ2

	3
	X2S+1
	X2S+2
	…
	X2s+J
	…
	X3S
	T3
	X3
	σ3

	…
	…..
	…..
	….
	……
	….
	….
	…
	….
	….

	I
	X(i-1)S+i
	X(i-1)S+1
	….
	X(i-1)S+j
	…
	X(i-1)S+S
	Ti
	Xi
	σj

	M
	X{m-i)S+1
	X{m-i)S+2
	….
	X{m-i)S+j
	…..
	Xms
	Tm
	Xm
	σm

	T.j
	T.1
	T.2
	….
	T.j
	….
	T.s
	T..
	
	

	X.j
	X.1
	X2
	…
	T.s
	….
	X.s
	
	X…
	

	σ.j
	Σ.1
	σ.2
	….
	σ.j
	…
	σ.s
	
	
	σ…


From easy understanŷding of table 1, we defined the row column totals, averages and standard deviations as follows;

Ti.
= ∑X(i–1)s+j,i=1,2,……,mi.


Xi.=
Ti.=
1∑X(i–1)s+j,i=1,2,……..,m


 S     S

T.j=∑X(i–1)s+j,j= 1,2,……….,s

X.j= T.j = 1∑X (i–1)s+j,j=1,2,……..,s

        m     mΓ

T..=∑ Ti. = ∑ T.j=∑ ∑X(i–1)s+j

X..=  T.. =   T.. ,n=ms

       ms       ms

σi.
=  1    ∑(X(i–1)s+j – Xi.)2 ,1,2,……,m   
           s–1



σ.j =   1     ∑ (X(i–1)s+j  – X.j)2 , j=1,2,……,s 

       m–1

σ  =  1    ∑ ∑ (X(i–1) – X..)2

      n–1 

Where Xt is the observed value of the series, m is the number of periods/years,. S is the periodicity, and n=ms is the total number of observations⁄Sample size.

FOR LEAST
-
SQUARES

Trend lime is Y
=
a +bt

b
=
n        (∑ty)
-      ∑t∑y

              n         (∑t2)
   -     (∑t)2
a
=
∑Y
-
b ∑t



  n

  n

TEST STATISTICS 

t
(b
- βo) Sx    n-1



         S

But 


Sx2
=   ∑x2
-
∑x


       n

 n


Sy2
=    ∑x2
-
 ∑y



        n

  n

Si2

=      n-1  ( Sy2
- b2Sx2

                      n-2

3.3
DATA PRESENTATION 


Monthly reported cases of typhoid fever in Lagos state teaching Hospital Aba from 2013-2023.

Table 2

	Year /Months 
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	January 
	6
	4
	3
	8
	8
	31
	29
	9
	12
	16

	February 
	4
	7
	11
	4
	10
	12
	15
	10
	18
	15

	March 
	3
	3
	2
	2
	7
	15
	15
	10
	10
	12

	April 
	2
	10
	11
	13
	15
	11
	10
	11
	14
	22

	May
	5
	4
	7
	18
	8
	14
	6
	16
	17
	10

	June 
	3
	15
	4
	12
	5
	13
	17
	16
	11
	18

	July
	4
	11
	12
	19
	8
	11
	19
	6
	20
	25

	August
	7
	8
	9
	6
	12
	15
	9
	5
	15
	22

	September
	2
	6
	14
	4
	2
	15
	7
	11
	9
	11

	October 
	15
	9
	14
	5
	2
	15
	7
	11
	12
	15

	November
	10
	3
	11
	9
	5
	12
	9
	8
	10
	10

	December 
	20
	5
	10
	7
	3
	20
	8
	8
	12
	14


Source: medicals record department Lagos state university teaching hospital Aba. 


Data on the reported cases of typhoid fever Lagos state teaching hospital Aba from 2013-2023 in quarterly form.

Table 3:

	Year 
	QUARTERS

	
	1
	2
	3
	4

	2001
	13
	10
	13
	45

	2002
	14
	29
	25
	17

	2003
	16
	22
	35
	29

	2004
	14
	43
	29
	21

	2005
	25
	28
	22
	10

	2006
	28
	38
	41
	47

	2007
	59
	33
	35
	24

	2008
	29
	43
	22
	27

	2009
	40
	42
	44
	32

	2010
	43
	50
	58
	39


3.4
VALIDITY OF INSTRUMENT 

For us to be able to use the methods of analysis stated in 3.2, we must first check in order to confirm that the data meets the assumptions of the models stated. Here, we test the data to know whether to use he additive or multiplicative model.

VALIDITY FOR TIME SERIES 

First, we ascertain the linearity of the data, it the data is confirmed to be to the quadratic or exponential, then their will be need for transformation. But the data is linear, then their will be no need for transformation. If the data is exponential and it is been transformed then from the transformation data we plot the seasonal means of the data against the seasons and the seasonal standard deviations against their corresponding seasons, if this plots are moving in the same direction, we use the multiplicative otherwise we use the additive model.

CHAPTER FOUR

4.0
DATA ANALYSIS AND INTERPRETATION 

4.1
ANALYSIS OF DATA


This chapter deals with the complete decomposition of time series component using buys-ballot method, estimate of trend of the disease from 2013-2023, prediction for the future occurrence of typhoid fever disease for 2011-2012. 

COMPOSITION OF THE MEAN AND THE STANDARD 

DEVIATION OF THE ORIGINAL MONTHLY DATA 

	Year/months
	January 
	February 
	March
	April 
	May 
	June 
	July
	August 
	September 
	October 
	November 
	December 
	X
	σ

	2001
	6
	4
	3
	2
	5
	3
	4
	7
	2
	15
	10
	12
	6.1
	4.1878

	2002
	4
	7
	3
	10
	4
	15
	11
	8
	6
	9
	3
	5
	7.1
	3.6794

	2003
	3
	11
	2
	11
	7
	4
	12
	9
	14
	14
	11
	10
	9.0
	4.1121

	2004
	8
	4
	2
	13
	18
	12
	19
	6
	4
	5
	9
	7
	8.9
	5.5179

	2005
	8
	10
	7
	15
	8
	5
	8
	12
	2
	2
	5
	3
	7.1
	3.9877

	2006
	31
	12
	15
	11
	14
	13
	11
	15
	15
	15
	12
	20
	15.3
	5.5158

	2007
	29
	15
	15
	10
	6
	17
	19
	9
	7
	7
	9
	8
	12.6
	6.7482

	2008
	9
	10
	10
	11
	16
	16
	6
	5
	11
	11
	8
	8
	10.1
	3.3699

	2009
	12
	18
	10
	14
	17
	11
	20
	15
	9
	12
	10
	12
	13.3
	3.4989

	2010
	16
	15
	12
	22
	10
	18
	25
	22
	11
	15
	10
	14
	15.8
	5.0061

	X
	12.6
	10.6
	8.0
	11.9
	10.5
	10.4
	13.5
	10.8
	8.1
	10.5
	8.7
	9.9
	
	

	σ
	9.9110
	4.6714
	5.3125
	4.9989
	5.2867
	5.7388
	6.6840
	5.2451
	4.6774
	4.6248
	2.7508
	4.8865
	
	


From the table above we ascertain the linearity of the data by checking fro the (MAPE) mean absolute percentage error, (MAD) mean absolute deviation and  (MSD) means standard deviation of the data in linear, quadratic and exponential forms respectively.

Table 4.1: Table showing the test for linearity of data as shown in appendix A and B. using the Minitab software, we have 

	
	LINEAR 
	QUADRATIC 
	EXPONENTIAL 

	MAPE
	68.262
	68.222
	58.516

	MAD
	4.295
	4.292
	4.344

	MSD
	30.371
	30.366
	32.704


The trend model for linear is 

Yt
=
8.37608
+ 1.87E
-
02*t

Quadratic trend model 

Yt = 8.21450+2.27E-02*t-1.68E-05*t**2

Exponential trend model 

Yt = 6.84939* (1.0027**t)

Also  using the minitab solfware we discovered that the seasonal standard  deviation shows no appreciable increase relation to any increase or decrease in the seasonal mean which maens that Additive model is the proper model in this case.

From the above finding, it is seen that the data is not linear and hence there is need for transformation of the data.

DATA TRANSFORMATION

To determine the appropriate method of transformation, we take log of the mean and the standard deviation of the original monthly data as shown in the table 4.2 below.

Table 4.2


	Year 
	X
	σ
	Log X
	Long σ

	2001
	6.1
	4.1878
	0.7
	0.6

	2002
	7.1
	3.6794
	0.9
	0.6

	2003
	9.0
	4.1121
	0.1
	0.6

	2004
	8.9
	5.5179
	0.1
	0.7

	2005
	7.1
	3.9877
	0.9
	0.6

	2006
	15.3
	5.5158
	1.2
	0.6

	2007
	12.6
	6.7482
	1.1
	0.8

	2008
	10.1
	3.3699
	1.0
	0.5

	2009
	13.3
	3.4989
	1.1
	0.5

	2010
	15.8
	5.0061
	1.2
	0.7


From this table we plot the graph of log X against log σ and calculate the slope. 

From the plot of log X against log σ which is shown in appendix C we have our slope as 1. According to the Bartlet’s transformation table, we make use of the natural Ln to transform the original quarterly data as shown in table 4-3 below.

Table 4.3

	Years
	QUARTERS
	
	
	
	

	
	1
	2
	3
	4
	X
	σ
	Dx
	b

	2001
	2.56
	2.30
	2.56
	3.81
	2.81
	0.68
	-
	-

	2002
	2.64
	3.37
	3.22
	2.83
	3.02
	0.34
	0.21
	0.05

	2003
	2.77
	0.09
	3.56
	3.56
	3.25
	0.39
	0.05
	0.01

	2004
	2.64
	3.76
	3.37
	3.04
	3.20
	0.48
	0.09
	0.02

	2005
	3.22
	3.33
	3.09
	2.30
	2.99
	0.47
	-0.01
	-0.03

	2006
	4.06
	3.64
	3.71
	3.85
	3.82
	0.19
	-0.28
	-0.07

	2007
	4.08
	3.50
	3.56
	3.18
	3,58
	0.37
	0.18
	0.05

	2008
	3.37
	3.76
	3.09
	3.30
	3.38
	0.28
	-0.09
	-0.02

	2009
	3.69
	3.74
	3.78
	3.47
	3.67
	0.14
	-0.14
	-0.04

	2010
	3.36
	3.91
	4.06
	3.66
	3.85
	0.18
	0.04
	0.01

	X
	3.28
	3.44
	3.4
	3.3
	3.36
	
	
	-0.02

	Σ
	0.60
	0.47
	0.43
	0.48
	
	
	
	


To estimate the trend of typhoid fever in Lagos state, this will be achieve using Buys- ballot procedure, which is 

Mt
=
a+bt

Where 


b(c) =
 I
 ∑b(c)t


             m-1

a(c)
=
X    -
 b(c)  
(n+1)




  2

And b is the regression slope for buys ballot procedure a is constant.

From the above table, we have 

b(c)
=
1
∑bt(c)


      m-1

=
  1
  
 -0.02


10-1

=
-0.02
=
-0.002


   9

a(c)
=
X
-
b(c)
 (n+1)





        2


=
3.36
-
(-0.002)
41



            2

=
3.36+0.041
=
3.401

Hence the buys ballot trend lime is 

Mt
=
a+bt


Mt  = 3.401
-
0.002t

ESTIMATION OF THE BUYS BALLOT TREND 

Table 4.4

	Year 
	Quarter 
	Transformed data 
	Code for quarter (t)
	Buys ballot trend (T)

	2001
	1

2

3

4
	2.56

2.30

2.56

3.81
	1

2

3

4
	3.399

3.397

3.395

3.393

	2002
	1

2

3

4
	2.64

3.37

3.22

2.83
	5

6

7

8
	3.391

3.389

3.387

3.385

	2003
	1

2

3

4
	2.77

3.09

3.56

3.56
	9

10

11

12
	3.383

3.381

3.379

3.377

	2004
	1

2

3

4
	2.64

3.76

3.37

3.04
	13

14

15

16
	3.375

3.373

3.371

3.369

	2005
	1

2

3

4
	3.22

3.33

3.09

2.30
	17

18

19

20
	3.367

3.365

3.363

3.361

	2006
	1

2

3

4
	4.06

3.64

3.71

3.85
	21

22

23

24
	3.359

3.37

3.355

3.353

	2007
	1

2

3

4
	4.08

3.50

3.56

3.18
	25

26

27

28
	3.351

3.349

3.347

3.345

	2008
	1

2

3

4
	3.37

3.76

3.09

3.69
	29

30

31

32
	3.343

3.341

3.339

3.337

	2009
	1

2

3

4
	3.69

3.74

3.78

3.47
	33

34

35

36
	3.335

3.333

3.331

3.329

	2010
	1

2

3

4
	3.76

3.91

4.06

3.66
	37

38

39

40
	3.327

3.325

2.323

3.321


Calculating the buy –ballot trend for future occurrence of typhoid fever in Lagos state for the year 2011 and 2012.

Using the equation 

Yt=3.401-0.002t

For the year 2011

Yt 
=
3.401-0.002(41) = 3.319



3.401-0.002(42) = 3.317



3.401-0.002(43) = 3.315



3.401-0.002(45) = 3.305

For the year 2012

Yt   =     3.401-O.002(46)=3.311

              3.401-0.002(47)=3.309

              3.401-0.002(48)=3.307

             3.401-0.002(49)=3.305

4.1.1
SECOND OBJECTIVE

To determine the seasonal index, we employ the buys ballot procedure, since we have established that the model to used is the additive model which is shown in appendix c. again we get the assessment of the Buys Ballot seasonal component using S, = Y, -Y..,  S2 = Y-2-Y.., S3 =Y.3-Y..,  S4=Y.4-Y.. which gives us

S1
=
3.28 -3.36
= -0.08

S2
=
3.44
-3.36
= 0.08

S3
=
3.4
- 3.36
= 0.04

S4
=
3.3
- 3.36
= -0.06

Arranging it in tabula form we have 

Additive Model

	Item
	observation
	Assessment

	X.1
	       –
	3.28

	X.2
	       –
	3.44

	X.3
	       –
	3.40

	X.4
	       –
	3.30

	X..
	       –
	3.355

	S1=X.1–X..
	–0.08
	–0.075

	S2=X.2–X..
	0.08
	0.085

	S3=X.3–X..
	0.04
	0.045

	S4=X.4–X..
	–0.06
	–0.055


 From the above assessment of the seasonal indices, we can get the actual seasonal indices by applying the Buys ballot formular for computing seasonal indices that is,

Sj
=
Y.j
-
 Y..+ b(c) 
(2j-S-1)







     2

Where 


Y.j
=
The mean of the jth season 


Y..
=
Overall mean 


b(c)
=
Buys ballot slope 


S
=
Number of seasons

Hence, we have our seasonal indices as follows,

S1
= 3.28
-


3.36+[1]
(2x1)-5






           2

=
3.28
-
6.54
=
-3.26

S2
= 3.44
-

3.36+[1]
{2x2}-5







    2

S3
=
3.4
-
 3.36+[1] (2x3)-5




                   2


=
3.4
2.18
=
1.22

S4
=
3.3
-
3.36+[1]
(2x4)-5







   2


=
3.3
-6.54
=
-3.24

4.2
INTERPRETATION OF RESULT 

From the analysis above, it shows that a high number of people were effected by typhoid fever in the 3rd quarter but low number of people were effected in the 1st, 2nd and 4th quarters respectively.

4.2.1
THIRD OBJECTIVE 

To forecast for future occurrence of tyhphoid fever for the year 2011 and 2012, this can be achieved by getting the irregular components and testing for randomness at 95% confidence interval.

This 95% confidence interval is gotten by 

+2
=
± 2

=
±2

  n

  40


 6.3246

C.I
=
± 0.3162

N/B: In using the above, it is stipulated that we can accept when we have 1/20 non conformity to the C.I, that is to say that for a sample of 20, we can accept when I is out of this confidence interval and use it to forecast.

First, we get the irregular components which are given by Yt-Ty-St=It

Table 4.5


	S/N
	Yt
	Tt
	St
	It=Yt-Tt-St

	1
	2.56
	3.399
	-3.26
	-4.099

	2
	2.30
	3.397
	-0.42
	-1.517

	3
	2.56
	3.395
	1.22
	-2.055

	4
	3.81
	3.393
	-3.24
	-2.823

	5
	2.64
	3.391
	-3.26
	-4.011

	6
	3.37
	3.389
	-0.42
	-0.439

	7
	3.37
	3.387
	1.22
	- 1.387

	8
	2.83
	3.385
	-3.24
	-3.815

	9
	2.77
	3.383
	-3.26
	-3.873

	10
	3.09
	3.381
	-0.42
	-0.711

	11
	3.56
	3.379
	1.22
	-1.039

	12
	3.56
	3.377
	-3.24
	-3.057

	13
	2.64
	3.375
	-3.26
	-3.995

	14
	3.76
	3.373
	-0.42
	-0.033

	15
	3.37
	3.371
	1.22
	-1.221

	16
	3.04
	3.369
	-3.24
	-3.569

	17.
	3.22
	3.367
	-3.26
	3.407

	18
	3.33
	3.365
	-0.42
	-0.455

	19
	3.09
	3.363
	1.22
	-1.493

	20
	2.30
	3.361
	-3.24
	-4.301

	21
	4.06
	3.359
	-3.26
	-2.559

	22
	3.64
	3.357
	-0.42
	-0.137

	23
	3.71
	3.355
	1.22
	-0.865

	24
	3.85
	3.353
	-3.24
	-2.743

	25
	4.08
	3.351
	-3.26
	-2.531

	26
	3.50
	3.349
	-042
	-0.269

	27
	3.56
	3.347
	1.22
	-1007

	28
	3.18
	3.345
	-3.04
	-3.405

	29
	3.37
	3.343
	-3.26
	-3.233

	30
	3.76
	3.341
	-0.42
	-0.001

	31
	3.09
	3.339
	1.22
	-1.469

	32
	3.30
	3.335
	03,24
	-3.277

	33
	3.69
	3.335
	-3.26
	-3.905

	34
	3.74
	3.333
	-0.42
	-0.013

	35
	3.78
	3.331
	1.22
	-0.771

	36
	3.47
	3.329
	-3.24
	-3.099

	37
	3.76
	3.327
	-3.26
	-2.827

	38
	3.91
	3.325
	-0.42
	0.165

	39
	4.06
	3.323
	1.22
	-0.483

	40
	3.66
	3.321
	-3.24
	-2.901


From the analysis above it discovered that 1/20 of the 40 sample does not lines between the C.I which means that we can not use it to forecast.

Table 4.6: shows the complete decomposition of time series component using buys-ballot method.

	T
	Yt
	Mt
	St+It
	St
	It

	1
	2.56
	3.399
	-0.839
	-3.26
	-4.099

	2
	2.30
	3.397
	-1.097
	-0.42
	-1.517

	3
	2.56
	3.395
	-0.835
	1.22
	-2.055

	4
	3.81
	3.393
	0.417
	-3.24
	-2.823

	5
	2.64
	3.391
	-0.751
	-3.26
	-4.011

	6
	3.37
	3.389
	-0.019
	-0.42
	-0.439

	7
	3.37
	3.387
	-0.167
	1.22
	- 1.387

	8
	2.83
	3.385
	-0.555
	-3.24
	-3.815

	9
	2.77
	3.383
	-0.613
	-3.26
	-3.873

	10
	3.09
	3.381
	-0.291
	-0.42
	-0.711

	11
	3.56
	3.379
	0.181
	1.22
	-1.039

	12
	3.56
	3.377
	0.183
	-3.24
	-3.057

	13
	2.64
	3.375
	-0.735
	-3.26
	-3.995

	14
	3.76
	3.373
	-0.387
	-0.42
	-0.033

	15
	3.37
	3.371
	-0.001
	1.22
	-1.221

	16
	3.04
	3.369
	-0329
	-3.24
	-3.569

	17.
	3.22
	3.367
	-0.147
	-3.26
	3.407

	18
	3.33
	3.365
	-0.035
	-0.42
	-0.455

	19
	3.09
	3.363
	-0.273
	1.22
	-1.493

	20
	2.30
	3.361
	-1.061
	-3.24
	-4.301

	21
	4.06
	3.359
	0.701
	-3.26
	-2.559

	22
	3.64
	3.357
	0.283
	-0.42
	-0.137

	23
	3.71
	3.355
	0.355
	1.22
	-0.865

	24
	3.85
	3.353
	0.497
	-3.24
	-2.743

	25
	4.08
	3.351
	0.729
	-3.26
	-2.531

	26
	3.50
	3.349
	0.151
	-042
	-0.269

	27
	3.56
	3.347
	0.213
	1.22
	-1007

	28
	3.18
	3.345
	-0.165
	-3.04
	-3.405

	29
	3.37
	3.343
	0.027
	-3.26
	-3.233

	30
	3.76
	3.341
	0.419
	-0.42
	-0.001

	31
	3.09
	3.339
	-0.249
	1.22
	-1.469

	32
	3.30
	3.335
	-0.037
	03,24
	-3.277

	33
	3.69
	3.335
	0.355
	-3.26
	-3.905

	34
	3.74
	3.333
	0.407
	-0.42
	-0.013

	35
	3.78
	3.331
	0.449
	1.22
	-0.771

	36
	3.47
	3.329
	0.141
	-3.24
	-3.099

	37
	3.76
	3.327
	0.433
	-3.26
	-2.827

	38
	3.91
	3.325
	0.585
	-0.42
	0.165

	39
	4.06
	3.323
	0.737
	1.22
	-0.483

	40
	3.66
	3.321
	0.339
	-3.24
	-2.901


4.2.2
FOURTH OBJECTIVE 

To determine if there is a significant  increase in the trend of recorded cases of typhoid fever from 2013-2023, this can be done by the use of hypothesis test about β in the simple linear regression.

To test for significant difference between year and quarters at 5% level of significance

a)
Statement of hypothesis.

(i)
Ho:
There is no significant increase in the trend of 


  recorded cases of typhoid fever from 201-2010

H1:
   There is significant increase in  the trend of recorded cases of typhoid fever from 2013-2023


 Ho:
   β=0


  H1:
    B#0

(ii)
H0:
There is no seasonal variation in the recorded 


 cases of typhoid fever from 2013-2023

H1:
 There is seasonal variation in the  recorded cases  of typhoid fever from 2013-2023


H0:
  β =0


H1:
   β #0

b)
Test statistics


t=(b- β 0) Sx n-1



   S

Where 

Sx2
=
∑X2      X2 and 



  n

Sy2 = ∑y2
       Y2
 
     N

S2
=
n - 1

Sy2-b2 SX2
               n – 2

From the transformed table we have our 


b
=
0.002


∑X2
=
22140


∑X
=
820


∑Y2
=
459.3591


∑Y
=
2883.67


 n
=
40


Since b
=
- 0.002

SX2
=
22140
-
820
2

40

=
553.5
-
420-25


=
133.25

:-
SX2
=
133.25

SY2
=
459.3591
-
134.19    2



      40

    40


=
11.4840
-
11.2543




=
0.2297

:-
Sy2
0.2297

S2
=
40 - 
1     0.2297
-
(-0.002)2 (133.25)



 40 -2

=
39

0.2297
-
0.00004 (133.25)


38


=
1.0263
(0.2297
-
0.0005)

=
1.0263
(0.2292)


=
0.2352

:-
S2 = 0.2352

t
=
[-0.002 – 0]   39[133.25]





       0.2352

=
[0.002]   5196.75



          0.2352

=
(-0.002)
72.0885



0.4850

=
-0.1442

=
-0.2973


  0.4850

:-
t
=- 0.2973

(c)
Level of significant i.e      =0.05 t  /2, V = t0.025, 9=2.262

DECISION RULE  

(d)
We shall reject H0 if tcal > ttab at 5% level of significant, otherwise, we accept Ho.

(e) Conclusion, since   tcal   <    ttab   which is -0.2078 < 2.262 we shall accept H0 and hence conclude that there is  significant increase in the recorded cases of typhoid fever. 

CHAPTER FIVE

5.0
SUMMARY, CONCLUSION AND RECOMMENDATION 

5.1
SUMMARY OF FINDING 


Based on the findings, we discovered that the rate of typhoid fever has being on increase in recent times in Nigeria and this has created a great challenge to our professional in medical sector in particular and the society at large, considering the revelation from world health organization (WHO) that about one person out of every hundred (100) person’s suffering from typhoid fever which is caused by dissemination of salmonella typhi (S. typhi) of salmonella paratyphi mainly characterized by fever and abdominal pain.


However, the modes of transmission of typhoid fever which has being revealed to include through eating or drinking contaminated food or water and through contract with the actually infected person.


The statistical techniques employed in the analysis of data in this project work is time series analysis to determine if there is increase in trend and seasonal variations in the reported incident of typhoid fever from (2013-2023).


Therefore the summary from this research work revealed the following:

The total number of reported cases of typhoid fever from 2013-2023 was 1.272

The estimated seasonal indices shows that there was 1.22 in the third quarter of the period in review, which is July August and September which could be attributed to the raining season because salmonella typhi, the bacteria responsible for the disease is usually gotten from infected foods and vegetables generally in our environment because water flood the whole place after rainfall thereby causing much contamination.

Furthermore, the predicted quarterly cases of typhoid fever for 2011 and 2012 health year, shows that rate of the incidence will is 264 in 2011  and 13 232 in 2012 health year.

Finally, this research work revealed that typhoid fever can be prevented and control though the improvement of sanitary measures, since the bacteria responsible for this illness only survive on human host and are spread by contaminated food and water, and infected persons should go to hospital for adequate treatment not involving in self –medication.

5.2
CONCLUSION 


In view of the findings of this research survey, which seeks to investigate whether there is an increase in trend and seasonal variation in the reported cases of typhoid fever in Lagos state. The following conclusions was dream from the findings, which include that between the period of 2013-2023, the trend has been on increase and we conclude that there is seasonal variation in the third quarter of the year under study which is July, August and September usually associated with raining season.

5.3
RECOMMENDATION 


Based on summary of findings and conclusion draw in this research survey, the following recommendation is made, 

Typhoid fever infection could be reduced in our environment by improvement in hygiene (like proper removal of sewage).

Individuals should boil their drinking water for used and cook their food properly.

Insects like files and cockroaches should be take  care of and hands should always be washed before eating with them.

Vegetables and fruits should be washed properly before being eaten.

Generally, government should provide adequate drugs for the treatment of typhoid fever in government own hospital at a reduced cost so that it can be affordably by low income earners and public enlightenment campaign should be carried out in media, market to sensitize the general public on the causes, models of transmission, symptoms, treatments and ways of preventing and controlling this incidence of typhoid fever. 
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