AN EVALUATION OF PATIENT ATTENDANCE RATE IN UNIVERSITY OF UYO TEACHING HOSPITAL: A TIME SERIES ANALYSIS

ABSTRACT
The aim of this project is to examine the trend at which patients attends the hospital over the period of study. The study therefore, shows the usefulness of statistics to medicine and hence advice had always been sought by medical and health administrators from the Department of Statistics on the analysis and interpretation of medical data. The work is presented in five chapters. The first chapter being the introduction, the second chapter is the review of related literature where views of various writers on the topic concerned were analyzed. Chapter three is the research methodology, it examine the various research methods and procedure used in the data collection, it also highlight the techniques for data collections, where the historical and survey research method were adopted, all the data collected were presented and analysed in chapter four. Finally, chapter five summaries the whole research work, conclusion were drawn from the study and suggestion / recommendation on how to improve health care delivery to the people.
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CHAPTER ONE

1.1
INTRODUCTION 

 University of Uyo Teaching Hospital since its inception in 1994 has received considerable amount of people, for treatment medical advice, family planning and a host of other reason. Different categories of people have patronized the hospital for its efficiency.

It is therefore in the best interest of the researcher to use his or her knowledge of statistic application is the attendance of ill health (patients) attending the hospital. It does not and here the research as will look forward to classifying, arranging and recording the monthly, quarterly, annual, bi-annual attendance of patients in the hospital.

In an attempt to introduce efficient methods and routine towards comparing the total attendance of, in and out patient this in general comprises of male, female and children patient attending the hospital. 

To crown it all, it shall be in form of data (secondary, primary data) depending on the set of people wishing to use it and purpose or criterion behind using the research, the data collected will be analysis organized, summarized and compiled. Since hospital patronage is consistent and continuous process, it will be an efficient data collection, centres and will promote statistical application and voluminous data i.e. moving average and time series analysis.

1.2
STATEMENT OF THE PROBLEM

Accurate prediction of future patient attendance in hospital units is essential for patient safety, health outcomes, and resource planning. Forecasting census in the University of Uyo Teaching Hospital is particularly challenging due to limited ability to control the attendance and clinical trajectories. The fixed average census approach, using average census from previous year, is a forecasting alternative used in clinical practice, but has limitations due to census variations. There is need to study the statistic attendance of ill health patients attending the hospital in order to classify, arrange and record their monthly, quarterly, annually and bi-annually attendance in the hospital. This will in-turn help to verify whether their is an increase or decrease of patients that visit the hospital. Hence, this study seeks to carryout a time series analysis of patient attendance in the University of Uyo Teaching Hospital from 1994 to 2007.
1.3
AIMS AND OBJECTIVES OF THE STUDY
To determine whether there is an increase or decrease in patients’ attendance. 

To forecast the patient attendance by using linear trend method

To forecast for patient attendance using the fitted trend equation from 2008 to 2012

1.4
RESEARCH QUESTIONS
Is there an increase or decrease in patients’ attendance? 

What will be the patient attendance by using linear trend method?
What will be patient attendance using the fitted trend equation from 2008 to 2012?
1.5
RESEARCH HYPOTHESIS

The following hypotheses will be tested in this study:

Ho: There is no increase in patients’ attendance from 1998 to 2007

Hi: There is an increase in patients’ attendance from 1994 to 2007

1.6
SIGNIFICANCE OF THE STUDY

This study will be of immense benefit to University of Uyo Teaching Hospital management because it will bring to their knowledge the record of their patients attendance for the year under review as well as a proper forecast of the coming years. This study will also benefit other hospitals by guiding them on the need to carryout similar analysis in their hospitals to enable them know whether they are increasing or decreasing in number of patients that cone to them. This study will further serve as a reference material for further studies in the future.

1.7
SCOPE AND LIMITATION

This research will limit it analysis on the comparison of the attendance of patient. (IN and OUT) based on secondary data collected from the hospital University of Uyo Teaching Hospital from (1994 to 2007).

VARIOUS DEPARTMENT OF THE HOSPITAL

The hospital consists of nine (9) departments. The various departments include:

Medical Department: The Medical Director is the overall boss of the hospital. He is only answerable to the Akwa Ibom State Commissioner of Health. He is in charge of all medical cases.

Administration Department: Hospital secretary is the head of this department. He heads all the administrative staff of various departments of the hospital and all heads of department are under him and answerable them, as every head administered on his behalf.  

Nursing Service Department: The nursing service department is in charge with central of nurses, their posting, their duty roster, their shifting training to other post basic courses. 

Medical Record Department: This department deals with keeping record and collection of data.

Laboratory: Technologist works in the laboratory and for the operation of laboratories equipment.

Pharmacy Department: The pharmaceutical department is in charge with the supply of drugs, drugs custody, drug protection and storage etc.

Radiology Department: The radiology is in charge with x-ray e.g. chinstraps etc.

Ophthalmology Department: Ophthalmology department is in charge with all cases of eye, its treatment etc. 

E.N.T Department: This department is in charge with all cases of ear.

CHAPTER TWO

2.0
INTRODUCTION

Our focus in this chapter is to critically examine relevant literatures that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.
2.1
LITERATURE REVIEW
Health is wealth. This is a popular slogan, which shows the link between health and economic wellbeing.

This was further exposed by Dr. HIRISHI NAKAJIMA director general WHO in World Health paper page 3, January to February 1999, when he stated that health goes hand in hand with economic and social development and that every man, woman and child should be in position to choose a healthy way of life. To do this, they must be adequately informed on health. The environment, water, food, good habit, and bad ones, he stated that health is our most precious possession, both individual and collectively, if they need for information on health statistics for research and planning on purpose as emphasized by Dr. Nakaima. 

The above was also emphasized by Mr. Ukarine in the standard news papers of 3rd March 1990 page 3 column 1 when he presented a paper titled the primary health in which he stated that if the goals of health for all by the year 2000 “through primary health care is to be achieved” which is free of charge. 

Therefore, comprehensive medical information which must be planned, executed and monitored must be available in our health delivery systems. He mentions that in most public and primary health institution, record keeping is virtually non-existence. This has deprived the medical personal of adequate historical information about their patient problems for this reason he said “there is need for the involvement of more medical records offices to take charge of day to day administration of the records of primary, secondary and tertiary level of health care delivery system. 

According to a final year student BUKOLA TAIWO 1998, wrote a report based on his research title “statistical analysis of patient in Ibrahim Sani Abacha Memorial Hospital 1994-1996. The project, which was aimed at comparing in the out patient attendance with that of another year. 

The highest affected eye illness was observed in 1994 while the lowest in 1995. The same applied to general ophthalmologic in age specific rate. This fall of affected eye illness was due to hospital charges. 

To study the growth areas of a population in a certain geographical areas of given period, we consider all the factors that affect growth of population. This factor could be either statistical, agree, but we tend to think that all the data produced by the government that relating to population is the most useful. 

2.2
STATISTICAL TOOLS


Analysis of Time Series (Theoretical Concept)

In this chapter, the theoretical concept associated with time series shall be discussed and derived formula in interpreting the data collected.

2.3
DEFINITION OF BASIC CONCEPT

A time series could simply be defined as a series of value assumed by a variable at different point in time. It can also be seen as set of observation taken at specific time, usually at equal intervals. A good example of time series is a fire in factory delaying prevaluation, the cinema admission, the hourly temperature announced by weather bureau of a city and the total monthly sales in department store. 

Mathematically, a time series is defined by a value y, y, y - - - - - of a variable Y (temperature, closing price of a share etc) at time t, t, t, - - - - - - thus Y is a function of t, symbolized by Y = F (t).

COMPONENT OF TIME SERIES

The component of time series is often called characteristics movement of time series and may be classified in four main types:

Long-term or secular movements

Cyclical movements

Seasonal movements

Irregular or random movements

Long Term or Secular Movements
This refers to the general path or direction in which the graph of a time series appears to be going over a long interval of time. In the below graph this secular movement or as it sometimes called secular variation or secular trend, is indicated by a trend curve, shown below, for some time series a trend time may be appropriate.

Fig. 1.1: A graph showing a trend time


Long-Term Trend

Cyclical Movement
This in other word refers to as a cyclical variation which refers to the log-term oscillation or swings about a trend line or curve. This cycles as they are sometime equal intervals of time. In business and economic activity, movements are considered cyclical only if they recur after time intervals of more than on year. 

A good example of cyclical movement is the business cycle, representing intervals of prosperity, recession, depression and recovery. 

Fig. 1.2: A graph showing cyclical movement


Seasonal Movement
This refers to the identical or almost identical, pattern which time series appears to follow during corresponding months of successive years. Such movements are due to recurring events, which take place annually, as for instance the sudden increase of department store sales before Christmas.

Despite the fact that seasonal movement in general refers to annual periodicity in business or economic theory, the idea involved can also be extended to include periodicity over any interval of time such as daily, weekly, hourly etc depending on the type of data at hand.

Fig. 1.3: A graph showing cyclical and seasonal movement


Irregular or Random Movement
This refers to the sporadic motion of time series due to chance events such as flood, strikes, elections, etc. Although ti is ordinary assumed that such events produce variations lasting only a short time, it is conceivable that they may so intense as to result in new cyclical or other movement.

Estimation of the Component

Statistical estimation is concerned with using the data obtained from a random sample to obtain information about unknown population parameter. 

There are two different types of estimation of population parameter, this include point estimate and interval estimate. A point estimate is an estimate of a population parameter given by a single value called a point estimate of the parameter may be considered to be called an interval estimate of the parameter. Interval estimate is preferable to point estimate because it indicate the precision or accuracy of an estimate.

Estimate of Trend
Estimation of trend can be achieve in several possible ways, this include:

The method of moving average

The method of least squares

Free hand method

Method of semi average 

Method of Moving Average: By moving average of appropriate orders, cyclical, seasonal and irregular patterns, may be eliminated and thus leave only the trend movement. The procedure for applying the method of moving average is as follows:

List the series vertically

Compute the moving total and insert these at the mid-point of the relevant periods

Compute the moving averages

If there is an even number of seasons average the adjacent moving average to give contered average on each season

Computer (actual figure divided by central average) x 100. This gives the individual seasonal variations

Find the mean of individual seasonal variation for each season

Adjust these means so that the sum of all seasonal variation is 100 x number of season. The figure arrived after this adjustment is the final variation. If a set of T observation is arranged chronological as:

x1, x2, x3 - - - - - - - xt, xt + 1, - - - - - - xT
y1 = yn (x1 + x2) - - - + xn)

y2 = yn (x2 + x3) - - - + xn + xn + 1)

y3 = yn (x3 + x4 + xn + xn + 1 + xn = 2)

And so on, these average are called n-point moving observations are involved.

They are very useful in studying trend in time series are disadvantages of this method is that data at the beginning and end of a series are lost. 

Another disadvantage is that moving averages may generate cycles or other movements which were not present in the original data. 

The third disadvantage is that moving averages are strongly affected by extreme values to overcome this somewhat a weighted moving average with appropriate weight is some time used. In such case the central item (or items) is given the largest weight and extreme volume are given small weights.

Method of Least Squares
In computing time series, least square method can be found, the equation of an appropriate trend line or trend curves from this equation we can compute the trend value of T easily.

The appropriate formula is given as y = x + Bxi + ei where x and B are constant, x is the slope of the equation, B represent the intercept, xi is the independent variable and finally ei is classified as the error term. It will be more précised to estimate the errors committed in approximating a non-linear data to linear data since the aim is to fit a linear model in every data under study.

It will also be of interest to calculate x and B so as to fit the mode y = x + Bxi.

This estimation can be only conveniently done based on the following assumptions:

The variance of the error term is constent i.e. var (ei) = 0

The expectation of the error term is zero i.e. E (ei) = 0, i and j. Now using the equation yi = x + Bxi + ei we can estimate the value of x and B and this can only be done by minimizing the error terms in respect to x and B.

Yi = x + Bxi + ei
Making the errors term the subject of the formula implies that:

ei = yi – (x + Bxi)

Square both sides 

ei2 = (yi – (x + Bxi)2
Note: Let ei2 = S

Therefore S = (yi – (x + Bxi)2
Differentiating with respect to x

ds/dx = -2 (yi – (x + Bxi))

to minimize and we set ds/dx = 0

-2 (yi – (x + Bxi)) = 0

Divide both side by -2

Yi x – Bxi = 0

Take the sum of both sides 

∑Yi  - nx - B∑ xi = 0 - - - - - - - - - - - - (1)

Again, S = (yi – (x + Bxi))2
Differentiating with respect to B

ds/dB = -2 xi (yi – (x + Bxi))

set ds/dB = 0

-2xi (yi – (x + Bxi)) = 0

-2 (yi xi – xxi + Bxi2) = 0

Divide both side by (-2) and take sum

∑xiy  - x∑xi - B∑xi2 = 0 - - - - - - - - - - - - (2)

Multiply equation (1) by ∑x​i
∑xi ∑yi  - nx∑xi – B (∑xi)2 = 0 - - - - - - - - (3)

Multiply equation (2) by n, we have
n∑xi yi  - nx∑yi – nB ∑xi2 = 0 - - - - - - - - (4)

Equation (4) – equation (3)

n∑xi yi  - nx∑xi – nB∑xi2 - ∑xi ∑yi  - nx∑xi – B (∑xi)2  

n∑xi yi  - ∑xi ∑yi = B(n∑xi2 - (∑xi)2)

n∑xi yi  - ∑xi ∑yi  

B = - - - - - - - - - - - - - -

n∑xi2  - (∑xi2)

and x = y – Bx

Where y = ∑yi / n and x = ∑xi/n

The parameters “x” is the average value of y and x = 0 while “B” is the amount by which the dependent variable changes as a result of a unit change in the independent variable.

Method of Semi Moving Averages
It involves the separation of data into two parts (preferably equal) and averaging the data in each part, thus obtaining two points on the graph of the time series. A trend line can be determined directly a graph.

Although, this method is easy to apply, it may lead to poor result when used indiscriminately. Also, it is applicable only where the trend is linear or approximately linear, although it can be extended to the case where the data can be broken up into several parts in each of which the trend is linear.

Estimation of Seasonal Variations

In determining the seasonal factors in time series, we must estimate how the data in the time series vary from month throughout a typical year. Various methods listed below are available in computing a seasonal index as it is sometime called.

The average percentage method

The percentage trend or ratio to trend method

Percentage moving average or ratio moving average method

The link relative method

Estimation of cyclical variation 

Under this method, the data involved is first depersonalized, they can also be adjusted for trend by simply dividing the data by corresponding trend value. According to the equation of multiplication model i.e. y = T x c x s x I = TCSI, the process of adjusting for seasoning variation and trend, corresponds to division of y by ST. which gives CI, i.e. cyclical and irregular variation. An approximate moving average of a few months duration serves to smooth out irregular variation and leave only the cyclical variations.

Estimation of Irregular or Random Variation
Estimation of irregular variation can be achieved by adjusting data for trend, seasonal and cyclical variation. This amounts to division of original data y by T, S and C which by multiplication equation yield 1.  

In practice, it is found that irregular movement tend to be of small magnitude and that they often follow the pattern of a normal distribution i.e. small deviation occur with large frequency, large deviation occur with small frequency.

Deseasonalization of Data

If the original data are divided by the corresponding seasonal index numbers, the resulting data are said to be depersonalized or adjusted for seasonal variation, such data still include trend cyclical and irregular movements.

Forecasting

The ideas presented about the estimation of the components can be used to aid in the unimportant problem of forecasting time series. However, it must be realized that mathematical treatment of data does not in itself solve all problems coupled with the common sense, experience, ingenuity and good judgment of an investigation, such mathematical analysis can nevertheless be of value both for language and short range forecasting.

Types of Models in Time Series

Basically, there are two different models in approaching problem. Time series, these include, additive and multiplicative model. This two types of analysis mentioned above when applying original data y, it is often referred to as decomposition of time series. 

The multiplicative models is when the data y = T x C x S x I = TCSI.

Variation S = is the seasonal variation, I = is the irregular variation. 

This equation can be expressed in different ways, depending on the variation under study or interest.

The additive model is when the data are in arithmetic progression i.e. they are very close. And it is similar in nature, in that the multiplication sign is replaced with addition signs e.g. Y = t + C + S= I 

CHAPTER THREE

3.1
RESEARCH METHODOLOGY AND ANALYSIS


This section consists of method of data collection used and method of data presentation. Methodology is known to be a powerful weapon or tool in the approval of research design. In research work method of data collection is for great importance where we are going to consider method of data collection, the two methods are associated to different sources of data, the methods are primary and secondary methods.

Here, at this point, it is necessary to know what statistics is all about. Statistic could be defined as the scientific method of collection, organizing, processing, analyzing and interpreting any numerical data about a set of variable in order to draw up inferences and for right decision making. Despite the two methods of data collection mentioned above, the project data collection from records documentary method or sources. This is any case can be under secondary method.

This data is documentary in that it was collected from animal records of patient’s attendance. These are medical records kept by the statistics offices of  University of Uyo Teaching Hospital Kofan Gayan, Uyo.

3.2
METHOD OF DATA COLLECTION
These are many techniques or methods of data collection. The must important among them is discussed as follows:

Interview Method: By this method data collected from the information in their houses, or offices in the markets or on the street as the case may be ask the necessary question and enter the replies in special blank called scheduled.

Mailing of Questionnaire: By the mailing of questionnaire method, a list of questions usually called a questionnaire, is mailed to the unfortunate who is expected to answer them and return completed form to the offices of origin, the success of this method depends very much on the efficient of the postal and telecommunication facilities available in the country.

Registration Method: This is a method where by data are collected by keeping records of event immediately they occur, or soon after their occurrences. By this method information is collected through registration of birth, death, marriage, divorces, immigration and emigration, motor accident, industrial accidents etc it is more efficient in developed countries than in the developing ones. 

Documentary Method: The use of documentary sources is very important in the planning stage of collecting data from any of the source, primary or secondary. It is no use hurrying into the field without contributing any necessary past and present statistical investigation, official or private. 

3.3
DATA PRESENTATION

Trend Analysis for Number of Patients

Data 

Number of patients

Length 
10

Missing
0

Fitted Trend Equation

Yt = 984 + 9680*t

Interpretation 

The above trend equation shows positive relationship between number of patients (yt) and year (t). As the time increases, the number of patients will also increases.

Accuracy Measures

MAPE

66

MAD

37133

MSD

3464953878

Forecasts

Period

Forecast

2008


107429

2009


117109

2010


126789

2011


136469

2012


146149

CHAPTER FOUR

DATA ANALYSIS AND DISCUSSION OF THE RESULTS

4.1
INTRODUCTION
This chapter focused on data analysis and discussion of the results. 

4.2
DATA ANALYSIS

The data used to find if there is relationship between the total and cholera cases on children.

	Years
	Children Cases
	No of Inpatients

	2001
	5380
	4235

	2002
	1162
	614

	2003
	3241
	2074

	2004
	1395
	803

	2005
	3935
	2805

	2006
	5032
	2835

	2007
	1899
	1482

	2008
	2242
	1549

	2009
	1991
	1290

	2010
	724
	471

	TOTAL
	27001
	18158


Here, the research shall denote the number of inpatients by X and the number of affected cases on children by Y.

	Years 
	No of Inpatients
	Children deaths on cholera

	2001
	5380
	58

	2002
	1162
	56

	2003
	3241
	312

	2004
	1395
	114

	2005
	3935
	608

	2006
	5032
	261

	2007
	1899
	102

	2008
	2242
	142

	2009
	1991
	153

	2010
	724
	71

	TOTAL
	27001
	1877


Here, the research shall denote the number of inpatients by X and the number of children deaths cases by Y.
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When x = 12
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=
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Y2013
=
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=
-94.52 + 9.1975 = - 85.3225 = - 85

Y2014
=
-9452 + 0.7075 (14)



=
-94.52 + 9.1975 = - 85.3225 = - 85

The data used to determine the degree of relationship between the total number of inpatients and cholera cases on children.

	x


	y


	xy


	x2

	y2


	5380
	4235
	22784300
	28944410
	17935225

	1162
	614
	713468
	1350244
	376996

	3241
	2074
	6721834
	10504081
	4301476

	1395
	803
	1122975
	1946025
	644809

	3935
	2805
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	5032
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	25321024
	8037225
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The data used to find if there is relationship between the total number of inpatients and death cases on cholera among children.

y
=
a + bx

a
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y – bx

y
=
∑y
=
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=
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x
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a
=
y  - bx  = 187.7 – 0.044 (2700.1)

a
=
187.7 – 118.80 = -68.9

y 
=
a + bx

y
=
-68.9 + 0.044x

For year 2011

When x = 12

Y2012
=
68.9 + 0.044 (12)



=
69428 = 69

Y2013
=
68.9 + 0.044 (13)



=
69.472  = 69



=
-94.52 + 9.1975 = -85.3225 = -85

Y2014
=
68.9 + 0.044 (14)



=
69.516 = 70
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CHAPTER FIVE

CONCLUSION, SUMMARY AND RECOMMENDATIONS

5.0 INTRODUCTION

This chapter summarizes the findings into “a time series analysis of patient attendance in the University of Uyo Teaching Hospital from 1994 to 2007”. The chapter consists of summary of the study, conclusions, recommendations and suggestions for further studies. 
5.1
CONCLUSION 

As the year proceeds, the trend line shows that there is a gradual or rather rapid increase in number of patient’s attendance in general. Thus, it is been noticed that the trend for the year 2008 and 2012 increases every month and this indicates that if all necessary things are held constant (i.e. adequate water supply, proper sanitation, good food and health care delivery etc to the people). Their will be negative response that means the number of patients will reduce.

In another hand, the increase is due to the discovery of new disease and also reoccurring of the disease, which have been in existence.

5.2
SUMMARY

Averagely, there was a continual increase of both IN and OUT – patient’s attendance at University of Uyo Teaching Hospital from 1998 to 2007. The increase in number of patient’s attendance experienced by this hospital is not as a result of its inefficiency but as a result of newly discovered diseases such as aids and reoccurring of other existing ones.

In view, one can say that the attendance of patients could be large but rate of death occurring would be low, so in essence, the hospital is efficient in its treatment given to Uyo who turn up in this hospital.

5.3
RECOMMENDATION
The least square regression method is the most efficient for trend estimation. It is therefore recommended for use of any statistical analysis. 

However, a conclusion has been drawn from the method that there was a continual increase in number of patients attendance in University of Uyo Teaching Hospital from the year 1998 to 2007. This implies that are the year proceeds the number of patient attendance in the hospital increase. This shows that every year various disease are discovered and other existing once also re-occur so, therefore, the number of patients attendance will also increase as the year period. 

At this point in time, the hospital medical health care authority are advised to find solution (cure) to newly existing diseases and also continue to give proper treatment to other existing once in order to reduce the rate of death in the hospital and the country as a whole.

5.4
SUGGESTION FOR FURTHER STUDIES

The main focus of this study was on a time series analysis of patient attendance in the University of Uyo Teaching Hospital from 1994 to 2007. The researcher therefore suggests for further research be conducted to explore this at different hospitals in Nigeria since this study was limited to University of Uyo Teaching Hospital, Akwa Ibom State.
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