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ABSTRACT 

' 

Background 
• 

Attendance at hospitals, clinics and Health Centers are sometl1ing that cannot be deliberately 
ignored. They deserve and demand ot1r attention in 01·der to take appropriate steps to minimize 
those 'frequent visits. It is of utmost importance for any academic i11stit11tion like the University 
of Ibaqan to know the pattern of utilization of its health se1-vices for effective planning. The data 
utilization of its l1ealtl1 services for effective planning. 

Methodology 

The data used i11 this project were tl1e n1onthly nu1nbe1· of patients ane11ded to at the Jaja Clinic, 
University of Ibadan extracted from tl1e U11iversity Of Ibadan Digest Of Statistics. The data 
spanned over eleve11 years (January 2001- December 2011) and tl1e total number of patients 
considered was 230,477. Time se1·ies statistical models we1·e built to study the dynamics, trend 
and predict tl1e tutt.11·e figu1·es . 

Results 
• 

• 

I 

The least squares· models 1·evealed tl1at quarteriy increase of 14 patients for students, while the 
outcome of the analysis showed quarterly decrease of 5, 13, 17 and 20 patients for the senior 
staff, senior staff dependents, Junjor staffs and junior staff depe11dents respectively. It was 
equally revealed from the analysis that Students and Se11ior staff attenda11ce was at the peak 
during th� third quarter of the year, while tl1ose of the se11io1· ,staff dependants, Junior staff and 
Junior staff dependants occt1rred dt1ring the second quarter of the yea1·. 

Conclusion 
• t 

The analysis revealed marked difference among the attendances of tt1e five categones making 
use of the health services provided by Jaja clinic as well as their seasonal variation. It is 
suggested that each category of patient be adeqt1ately prepa1·ed for in the allocation of resources 
whenever the need arises . 

• 

• 

' 
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ABSTRACT 

\ 

Attendance at hospitals, clinics and I-Iealth Centers are something that cannot be deliberately 
ignored. They deserve and de1nand ot1r attention in 01·der to take appropriate steps to minimize 
those 'fi·equent visits. It is of utmost i1nporta11ce for any academic i11stitution Iil<e the University 
of Ibaqan to know the pattern of utilization of its health se1"ices for effective planning. Tl1e data 
utilization of its health services for effective planni11g. 

Methodology 

The data used i11 this project were tl1e 1no11tl1ly nu1nbe1· of patients ane11ded to at the Jaja Clinic, 
Unive1·sity of Ibadan extracted frotn tl1e University Of Ibadan Digest Of Statistics. The data 
spanned over eleven years (January 2001- December 2011) and tl1e total number of patients 
considered was 230,477. Time se1·ies statistical models we1·e built to study the dynamics, trend 
and predict tl1e futt1re figu1·es . 

• 

I 

Results 
. ' 

The least squares· models 1·evealed tl1at quarteriy increase of 14 patients for students, while the 
outcome of the analysis showed quarterly dec1·ease of 5, 13, 17 and 20 patients for the senior 
staff, senior staff dependents, Junjor staffs and junior staff depe11dents respectively. It was 
equally revealed from the analysis that Students and Senior sta·ff attendance was at the peak 
during th� third quarter of the year, while tl1ose of the sen io1· -.staff dependants, Junior staff and 
Junior staff dependants occt1rred dt1ring the second quarter of the yea1·. 

, 

Conclusion 

The analysis revealed marked difference among the attendances ot· the five categones makmg 
use of the health services provided by Jaja clinic as well as their seasonal variation. It is 
suggested that each category of patient be adequately prepared for in the allocation of resources 
whenever the need arises . 

• 
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1.0 INTRODUCTION 

CHAPTER ONE 

The use .of l1ealth care services has been attributed to its availability, quality, 
. 

' 
. 

affordability, as well as the social-econoni1ic structure and personal characteristics of 

the people. (Chakraborty et al. 2003; Manzoor et al. 2009; Onah et al. 2009). Studies 

have ��own tl1at under-utilization of public health services is a universal phenomenon 

in developing countries (Zwi 2001). However health is wealth and so s11ccessive 

Nigerian gove1nments have made nu1nerous great efforts towards the provision of 

health care facilities to its populatio11 and adopted the primary health care (PHC) 

approach to achieve its objective of health for all. Notwithsta11ding, overt concern has 

not been given to the need for equity in the planning and distribution of health care 

facilities and many regions vvitlun the country do not have effective health care 

facilities . 

Model formulation and estimation of the patients' volu1ne 1naking use of health 

facilities in a co1nmunity such as the University of Ibadan will provide very useful 

inforn1ation for the manage111ent which rl1ay be used in allocating botl1 human and 

material resources, scheduling, staff vacation s as well as planning future expansion of 

the human and material resources. This study intends to develop univariate time series 

models for quarterly volume of patients attending J aja clinic relying on data available 

from digest of statistics since year 2000, the models in no doubt allow accurate data 

forecasting into the future. In addition to future estimation, the study would prove 

very useful in bringing out or show infonnation on trend increase in the volume ot
"'

patients and the seasonal pattern exhibited by each category of patients treated at the 

Jaja clinic, University of Ibadan. 

1.1 Background 

It is a common saying that healtl1 is \Vc,1ltl1 rl"l1e ec<lno111ic �111,t "oci,ll n11ltlenc 01'un)' 

community dcpc11d c>n tl1c l1cc,ttl1 5tc,t1as of-il1� tl,,1cllcr 01-111 ,1 c>111111t111it.'4 "l l1i� ... tud)' i .. 

11ecessitatcd i11forr11 tl1c lJ11ivcrsity c)f lllt1clll11 11 "'ftltl1 Scr,fi '-=S ,1111g ·mc11t 11bot1t tl, 

volume of'pE1tic11ts ltlil 1/111g ll1c l1c.:11tl1 fr,ciliti ·s i,t tl1 liti, ( li11ic� lJ11i,,t .. �·it)' lli' lb 1clt111. 
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\ 

and also to deter1nine the period of the year that records the highest n11mber of patients 

visiting the clinic with a view to providing very useful info11-nation for the management 

which may be used in allocating resources, sched11ling staff vacations and planning future 
'" 
., 

expansions in personnel and pl1ysical stI·uctures. For effective planning, it is important for 

any institution to know the pattern of utilization of its health services. This study analyses 

and compares .the 1·ate at wl1icl1 the University of Ibadan co1nrnt1nity 11tilizes the health 

facilities in the Health center using time series technique. 1�he study considered five 
\ 

groups of patients: Student, Senior· staff, Junio1· staff, Junio1· staff dependants and Senior 

staff depe11dru1ts. Tin1e series statistical models we1·e built in other to stt1dy the dynamics, 

tt·end and multiplicative time series model to examine tl1e seasonality in the series. The 

study 1·evealed that the1·e is quarterly inc1·ease of 21 patients fo1· student while that slope 

fo1· the othe1· group decreases steaclily. It was further revealed that the dependant of the 
•• 

senior and junior staff attend the clinic mo1·e regularly tl1a11 the staff themselves . 

This study is necessitated to inform the University of Ibadan Health Services 

Management about the volume of patients utilizing the heath facilities at the J aj a Clinic, 

University of Ibadan, and also to detern1ine the period of the year that records the highest 

number of patients visiting the clinic with a view to providing very useful infor111ation for 

the management which may be used in allocating resources, scheduling staff vacations 

and planning future expansions in personnel and physical structures. The promotion of 

health of the inhabitants of the community is a critical step towards quality acluevements 

in education. It is noteworthy that Jaja clinic, University of Ibadan since inception has 

received considerable number of patients, for treatment, 111edical advice and a host of 

other medical issues. 

University Health Service (Jaja Clinic) 

he University I-Iealtl1 Service (UI IS of tl1c lJ111,,�rsit) tli' lbndttn ,,,us l:�t"1bli5ht:d u_ 

<Joe of· its welfare scr·viccs fc,r its sti,rr· ttl 1111,1c c11 )' 11cc " .. 's ll> 11 .. 1ltl1 1r�. "1'11 lcnn1i11g 

period ir1 tl1c IJ 11 i vct·si f y is r, pcri (l<.I <> I" i 11t cl le ·tttll l ,t�,,� ll>J>l lll'lll, 'lllllt l ,11111 cro,, tl1 tmd 
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I 

and also to deter111ine the period of the year that records the highest number of patients 
visiting the clinic with a view to providing very useful information for the management 

which may be used it1 allocating resources, scheduling staff vacations and planning fu1:t1re 
• 
., 

expansions in personnel and physical structures. For effective planning, it is important for 

any institution to know the patte1n of utilization of its healtl1 services. This study analyses 

and compru·es tl1e rate at which the University of Ibadan co1nmunity utilizes the health 

facilities in the Health cente1· using time series tecl1nique. The study considered five 

groups of patients: Shident, Senior staff, Junio1· staff, Junio1· staff dependants and Senior 

staf-f depe11dants. Titne se1·ies statistical 1nodels were built in other to stl.1dy tl1e dynamics, 

ti:end and multiplicative time se1·ies n1odel to exan1ine tl1e seasonality in the series. The 

study revealed. that the1·e is quarterly increase of 21 patients for student while that slope 

for the otheI· group decreases steadily. It was further revealed that the dependant of the 
• 
' 

senio1· and junior staff attend the clinic mo1·e regula1·ly than the staff themselves . 

This study is necessitated to infor1n the University of Ibadan Health Services 

Management abot1t the volume of patients utilizing the heath facilities at the Jaja Clinic, 
University of Ibadan, and also to detern1ine the period of the year that records the highest 

number of patients visiting the clinic with a view to providing very useful info1·mation for 

the manage1nent which may be used in allocating resources, scheduling staff vacations 
and planning future expansions in personnel and physical structures. The promotion of 

health of the inhabitants of the community is a critical step towards quality achievements 

in education. It is noteworthy that Jaja clinic, University of Ibadan since inception has 

received considerable number of patients, for treatment, n1edical ad,1ice and a host of 

other medical issues. 

University Health Service (Jaja Clinic) 

}1e (Jniversity I-Tcaltl1 Service (UIIS of" tl1c U11i, er-..it) <)t· lht1<lt111 ,,u c"t,1bli .. l1ed ru 

one of its wclfl1rc services for ils st1,rr· to l11l\'C c1tS)' 11 ccss lt) l1c!1ltt1 c11r ... l 11� lc,1n1i11g 

period in tl1c Ur1ivc1·sity is n 11c1·iocl oJ' i11t �llcct,11,l llc.,,cltlJ)lll\.'tll, C."lllC)tic,11i1l gro,, tl1 1111cl
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physical mahl;rity. The University Health Service (Ul-IS) provides basic health services to 

students, staff, staff dependants, visitors and retirees. 

Recent increase in the population of the University community as a result of 

introduction of new services being provided at the centre makes utilization 1·ate in.creases 

tremendously. Medical conditions associated with lifestyles a1·e now on the increase when 

compared with communicable diseases. The centTe 1·esponded to the needs of 

students/clients by increasing the numbe1· of available services. It has experienced 

tremendous gi·owtl1 in the areas of inf1·asu!ucture, person11e1 and services in the recent 

years. 

In the last few yeru·s, tl1e comn1unity has grow11 n101·e in population and desires. 

The 1·�nge and deptl1 of info1·mation available on tl1e internet has turned members­

inclusive students to knowledgeable and discerning consun1e1·s. The UHS remains 

committed to responding to the l1ealth needs of staff and sn.1de111s alike. The conventional 

wisdom is that the demand for services comes from within 1101 from without. In addition 

to a compulsory medical screening of both stude11ts and staff, the centre offers the 

following range of services: 

• General outpatient clinic

• Emergency/U1·gent care

• Special clinics: Mental Health Clinic, Surgical outpatie11t/orthopedic clinic, Dental

clinic and Diabetic Clinic 

• In-patient ca1·e

• Public Health Services

• Laboratory Services

• Medical Social Works Services

• Visual Care

• Data Managcm�nt/1 fcaltl1 Rccordc:; Scr,1 iccs

• J'l1armt1cet1lic�1I Sc,·viccs

• l!11viro11rl1t:11t r1l I lcr,ltl1 Ser ice�

3 
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physical mat:4rity. The University Health Service (UHS) provides basic health services to 

students, staff, staff dependants, visitors and retirees. 

Recent increase in the population of tl1e University community as a result of 

in1:J:oduction of new services being provided at the centre 1na.l<es utilization rate increases 

tremendously. Medical conditions associated with lifestyles a1·e now on the increase when 

compa1·ed wi·th communicable diseases. The centre 1·esponded to the needs of 

students/clients by increasing the numbe1· of available services. It has experienced 

tremendous growth in the areas of i11f1·asu!ucture, personnel and services in the recent 

years. 

In the last few years, the comm11nity has g1·ow11 n101·e in population and desires. 

Tl1e 1·ange and depth of inforn1aiion available on the inte1·net has turned members­

inclusive students to knowledgeable and discerning co11sumers. The URS remains 

committed to responding to the health needs of staff and sttLclents alike. The conventional 

wisdom is that the demand for services comes from within not from without. In addition 

to a compulsory medical screening of both students ai1d staff, tl1e centre offers the 

following range of services: 

• General outpatient clinic

• Emergency/Urgent cai·e

• Special clinics: Mental Health Clinic, Surgical outpatie11t/orthopedic clinic, Dental

• 

• 

• 

• 

• 

• 

• 

• 

. clinic a11d Diabetic Clinic 

In-patient care 

Public I-Iealth Setv'ices 

Laboratory Services 

Medical Social Works Services 

Visual Care 

Data Ma11agcmcnt/l-Tcaltl1 llccorcls Scn1ices 
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• 

• Physical Therapy

• Electronic services

• Ambulance services

1.2 P1·oblem Statement 

' 

Infirmity could be linked to seasonality and many factors are responsible for this. 

lt1 fact, infu·mity has to do with weather conditio11, water intalce, as well as food take of a 

particular envi1·on1nent at a specified time. Tl1e rate at wlucl1 patients visit the University 

I-Iealth Se1·vices (Jaja clinic) is notewortl1y and calls for careful examination because

oftentimes plrum.ing is do11e witho11t due consultation to the available statistics. 

1.3 Significance of the Study 

This study is undertaken to show the clear picture of the cu1Tent attendance of 

patients and forecast the likely future figures of attendance with the application of time 

series tool. Experiences have shown in this part of the wo1·ld that planning is done 

without due consultations to the past and tl1e p1·esent data. 

The availability of data from tl1e University of Ibadan Digest of statistics, a 

publication of the Academic Planning unit, University of Ibadan has p1·ovided a very 

good opportunity to examine a large set of data collected periodically over an equal 

interval of time which was subjected to statistical analysis to give way for adequate 

planning and effective policy making . 

'
• 

1.4 Scope and Limitation 

This project will limit its analysis t .. o the co111pariso11 of' the ntlend,mce of ft\'e 

categories of patients viz: students, senior stat·rs, sc11io1 stE1ff (ICJ)cndcmts .. jt111ior tail ... nnd 

junior sta·ff dcpcnd,tnts bnscd 011 <,ccondnf) dnt11 cxt1·t1cl\.!ll Ii <.>111 tt1e Uni,, 'r 'tl ot· lb,idu11 

Digest of �tali.sties f1·<,111 Jn11t1nry 2(>01- l)ccc111l1cr 201 I. 
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1.5 Aim and Specific Objectives 

The study is to analyze and describe the seasonal distribution of patients treated at 

tl1e university I-Iealth Services by category. This study, n·ies to investigate the rate at 

which patients access tl1e Health facili·ties of the Unive1·sity Health Service using 
.,; 

regression analysis and Time Series models to fmd out the period of the year that records 

the highest number of patients !Teated by category. 

Specific Objectives 

1) To study tl1e trend and pattern of patien·ts attendance at Jaja clinic, Unive1 .. sity of

· Ibadan ove1· time.

• 

2) To desc1·ibe the se,1sonality in the number of patie11ts treated at the Jaja clinic,

Unive1·sity of Ibadan I-Iealtl1 Centre.

3) To identify the period of the year that the number of }Jatients treated is at the peak.

4) To determine whetl1er there is increace or decrease in patience attendance

5) To forecast the patient attendance using linear trend metl1od.

6) To forecast the patients attendance using the fitted t1·ends ( � ) equation .

' 
• 

s 
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CHAPTER TWO 

LITERA TUl�E REVIEW 

2.0 Introduction 

Health is a major for1n o·f human capital and there exists substantial agreement in 

the lite1·ature on the relationship between health and econo1nic development through its 

relationship between capability and pove1ty (StJ:auss and Thomas 1998). It is assumed 

that itnp1·oven1ent in health leads to imp1·ovement in I i.fc expectancy, which is a robust 
' 

indicato1· of l1uman development. A simple cl1annel througl1 whicl1 health affects human 
� 
'# 

developme11t is by imp1·oviJ1g living conditions. As livit1g conditions improve, human 

longevity is expected to itnprove and vice-versa. Empirical evidence has shown that 

runong poor counn·ies, i11c1·ease i11 life expectancy is strongly correlated with increase in 

productivity and income (Deaton, 2003). 

Every gove1nment in Nigeria holds the view that a healthy population is essential 

for rapid socio-economic development of the country hence healthcare is on the 

concurrent list in the Nigerian constitution and its allocation comes next to education and 

defence in the national budget (Omoruan, 2009). 

I 

2.1 Utilization of health care services 

Vtilization of healthca1·e services is an impotiant determinant of health 

[Makenbach JP, et al (1988), Bonneaux L. et al(1997), Bayo A et al 1996], and has 

particular relevance as a public healtl1 and\ .. development issue in low income countries 

[Obrist B et al (2007)]. In fact, utilization of healtl1care senrices for the most Vl.1lnerable 

and underprivileged populations has been recomn1ended b)' the World Health 

Organization as a basic primary healthcare concept [WI-IO ( 1978)]. lt hu been ugge ted 

that healt11care should be universally accessible witl1out bll1Ticr ... b"1sed on affordability .. 

physical accessibility, or acceptability of c;cn1iccs f Ol)rist 13 ·l i,l (2007), Gt1llilord M .. ct 

al (2002)] Accordingly, i11c1·cc,scd t1sc of l1c,lltl1 

developing coL111t1·i�s I Ser>cl11·i A cl r,l (2008) I-

6 
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The valid and reliable measurement of health service utilization, productivity 

losses and consequently total disease-related costs is a p1·erequisite for health economic 

analysis. While healtl1 effects can be measured by nu1ne1·ous generic and disease-specific 

instruments , much less work has been done regarding standardized methods to measure 

healtl1 cru·e utilization and disease-specific costs. 

In Guatemala, Goldn1ru1 and Heuveline (2000) found that family size and parity, 

educational status and occupation of the l1ead of tl1e family a1·e also associated with health 

seeking bel1avior besides age, gender and marital stan1s. ML1gsl1a et al. (2004) identified 

household income, ed11cation, and expected competency of tl1e provider as positive 

deternm1ants of utilizatio11 of health care se1·vices in rural Btlrkina Faso. Buor (2005) 

identified the determinants of utilization of l1ealth services by women in rural and urban 

areas in Ghana using multiple regression posited that inco1ne and family size affect the 

rural areas in Ghana during utilization whil� education and 111arital status affect those in 

urban areas. The influence of education on use of l1ealth se1-vice has also been examined. 

Generally education, income and health seem to have positive relationship with 

utilization of mode1n health care facilities. In otl1er words, people with higher educational 

attainment stand to benefit better income and invariably could afford payment for quality 

health care. 

There are three main health providers in Nige1·ia. Tl1ese are: government or pt1blic 

health service provider, private health care provider and non-governn1ental health care 

providers which are coordinated by the ministry of l1ealtb. Tl1e unde1L1tilization of these 

health facilities in ru1·al area which a1·e occasioned by inaccessibilit)' has led to deaths 

from illness which ordinarily could be treated and prolonged �tate of i llncs thus reducing 

labour productivity from the area. Ajala et al. (2005) asserted tl1nt the r\!st1ltant fl' ct of 

inadequate access to l1ealtl1 care delivery, 01! susln11111ble cl�, clt111111 �11t ctm bt= cxc111pliti �ct 

by the number of 1nan l1ot1r loss annt1nll)' to n1nlr1rin 11lL111t:'. ,, 11ich cL1l111i11t1te into lo,,'t;r 

prod tac ti vi ty IJy wc,rkcr·s. nl1sctl <111 t l1 is, t l1e st t1c.l is s ·( l)\ll t<) t1,ldress tl1� t olll>\\ ir1g 

questio11s: Wl1nt is ll1c ll!vcl <1f' 11ccc. sillilit)' tll l1l·r,ltl1 c 11c ft1 'iliti "� b)r tllt.: nan,l 

l1ousel1<)lds'7 Wl1r1t nrc tl1c <lctc1·111i111,11ts t,1�11 ·i,ltl, ,r • t1tiliz1,ti(,11 i11 tl1 · stti l) lfCtl. 
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The valid and reliable measurement of health service utilization, productivity 

losses and consequently total disease-related costs is a prereq11isite for health economic 

analysis. While healtl1 effects can be measured by nu1nerous ge11eric and disease-specific 

instruments , much less work has been done regarding s·tandardized methods to measure 

health care utilization and disease-specific costs. 

In Guatemala, Goldman and Heuveline (2000) fo11nd tl1at family size and parity, 

educational status and occupation of the l1ead of the family are also associated with health 

seeking behavior besides age, gender and ma1·ital status. M·ugsl1a et al. (2004) identified 

l1ousehold incon1e, education, and expected competency of tl1e provider as positive 

determlnants of utilizatio11 of health care se1·vices in rural Bttrkina Faso. Buor (2005) 

identified the determinants of utilization of healtl1 services by women in rural and urban 

areas in Ghana using multiple regression posited that income and family size affect the 

rural areas in Ghana duri11g utilization whil� education and 111arital status affect those in 

urban areas. The influence of education on use of l1ealth service has also been examined. 

Generally education, income and health seem to have positive relationship with 

utilization of modem health care facilities. In other words, people with higher educational 

attainment stand to benefit better income and invariably could afford payment for quality 

health care. 

There are three main health providers in Nigeria. These are: government or public 

health service provider, private l1ealth care provider and non-governmental health care 

providers which are coordinated by the ministry of health. Tl1e underutilization of these 

health facilities in rural area which are occasioned by inacce�sibilit)' has led to deaths 

from illness which ordinarily could be treated and prolonged �•�1te of illness thus r ducing 

labour productivity from the area. Ajala et al. (2005) os"ertcc.i that tl1e re tiltunt eilcct of 

inadequate access to l1ealth care delivery, o� sustoi1111ble clc\1cltlp111t:nt cit11 be e"c111plificd 

by the nun1bcr of man l1ot1r loss nn11t1nll)' to 111nll1ric1 11\t)tlc ,, l1icl1 ct1l111i11ul1.: i11to to,,,�r 

productivity by workers. l)t1scd 011 t 11 i. 9 t l1c st t1cJ), i, ,�t l)\ll tel ,1d<.lrt:�. tt1e 1 ollo,,,i,,g 

questicJ11s: Wl1t1t is tl1c level ol� r1<.:ccssillilit)' tc, l1ct1ltll 11·c frl ilili '.. l)) tl1c rt1n1l

l1ouscl1olds? Wl1:11 a,·e tlic (letcr111ir11111ts t,l�l,�1,ltl1 ,,.._, t1tiliz1,ti(lll i11 tl,c stta I)' ,lrc 1'! 
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2.2 Importance of University Healthcare Service 

\ 

• 

Providing health services in the university enviI·onment is like providing 

occupational health. Folashade Omokhodion (2009) 1·eveals that the records of 

occupational diseases are poor, p1·imarily because industries do not report cases to the 

relevant government agency. However, a stkvey of occupatio11al diseases reported in the 

literature suggests that conjunctivitis, chronic bronchitis, dermatitis, musculoskeletal 

disorders hype1iension/ blood p1·essure, b1·ain fatigue and injt1ries are common workplace 

l1ealth problems. 

The Facto1·ies dec1·ee 1987 was a landmarlc in legislation in occupational health in 

Nigeria. A substantial revision of tl1e colonial legislatio11, Facto1·ies Act 1958, the 1987 

decree, changed the defn1ition of a factory from an ente1·prise with 10 or more workers to 

a premise with one or more workers thereby providing oversigl1t fo1· the numerous small­

scale enterprises that engage the majority of the worl<fo1·ce in Nigeria. The current 

legislation is the Factories Act 1990 which in essence is the sa1ne as the 1987 legislation. 

Enforcement of legislation is carried out by tl1e Factory Inspectorate of tl1e Ministry of 

Labour. This Ministry produced a National Policy on Safety a11d Health in 2006 which 

details the responsibilities of employers
i 

workers, manufacturers and government 

agencies in the maintenance of the health and safety of workers. 

The evidence concerning the detern1ina11ts of population health continues to gro,v. 

Early work completed by Lalonde (1981) indicated tl1at there existed three key factors 

determining health status: environment, genetics and lifestyle. Although this provided a 

basic framework from which to study health determinants, mucl1 l1as subsequentl)' been 

learned about health. Today Health Canada (2002) contends tl1at the ley factors \.Vhich 

are integral in population health include: individual beha,, iot1r a11d coping l.ills� heredity 

(biology and genetic endown1ent), socio-econo111ic status ( edt1cntion,. i11con1c.. oc1al

status), social suppo11 networks, cr111)lO)'t11cr1t/,,1ork i11g �l)tldi t1l111s.. c11,1iron111entt1l 

influences (!ifJci:11 and pl1ysict1I), t1ccess ttl 1,cilltl1 ci,1·c� gt�11 l�r 1111(1 ultt1rc. l lt:t1lth)f

lifestyles arc a \Vo1·tt1y i11vcst111c11t, tl()t Cl11I)' lc)1 tl,L lilt 1111, l)f lif .. cf i11(li, 1(lt1n ,, llltt 11lso 

for lhc c<lL111try� ''Jll 11c.s is C<).tl)''' (l ... )'f)l1� L� l .. t111gillc, _(J(l(>) ft11cl t,l .. � "C.)ll�itl·rol)l"
• 
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resources (i.e., family, county) to cope with and to enhance compromised well-being. 

With population aging, increasing life expectancy and the increasing prevalence of 

chronic conditions and pl1ysiological limitations, the bt11�den of illness will intensify if 

intervention is not mandated. 

Health researcl1 has relatively neglected the young ad.Lilt population ( 18 to 22 years 
• 

of age), most lil(ely attributable to tl1e fact that yo Ling adults typically perceive 

themselves to be insusceptible to infrrn1ity and usually expe1·ience optimal levels of 

healtl1 (see, fo1· exan1ple, Boel1m, Selves, Raleigh, Ronis, B11tle1·, Jacobs, 1993; Hovell, 

Mewborn, Randle, Fowler-Jolmson, 1985;,Lipnickey, 1986). Patricl( (1995) raises the 
.., 

following issues that have failed to be add1·essed: 

Johnson-Saylo1· (1980) and Lipnickey (1986) contend that educating young adults 

about the self-mru1agement of health mainte11ance and illness is beneficial from two 

standpoints: (1) altering unhealthy behaviou1·s at a you11ge1· age and subsequently 

reducing accrued 1·isks of disease (and enhancing health in the process); and (2) 

acquiring/developing behavioural techniques that will be applicable to all stages along 

the age continuum. Additionally, contra1·y to common belief, evidence exists that many 

students are not only conce1ned about their health, but ·feel vulnerable/susceptible 

concerning certain aspects of their health and in need of intervention (Boehm et al., 

1993). 

Institutions of higher education (i.e., universities, colleges) provide a venue for 

pro,1iding health information/education, reducing high het1ltl1 risk behaviot1rs and 
• 
.. 

providing interventions to assist students in coping witl1 tl1eir health problems issue . 

''Leaving home to attend university and living in reside11ce is a crucial time ,vhich can 

influence individuals to make healtl1y or unhealll1y life�t) le cl1oices ( lnh.ndt: · et nl ... 

I 998; p 174), which can impact health practices/and thl' dcvclop1ncnt of condition for 

the remaindc1· of their lives. Unfortt111ntcly, little i� 1'.tll)\\ 1\ �,l1t)t1t tl1c o, �nlll l1eulth of 

university and college c;tudcnts ([)ouglns ct 111., l 'J97). llcsl·111 ch ,� a, 11ilubl • con cn1ing 

ce.rwin aspect!\ of hc11 II h 11111011g this pop11!11t ion, . \Ith us snH>king, dri11.k.111g, • c. ·uul 

practices, and aspects of 1ncnt11I h1,;11lth ond hen Ith sl·r, i1,; · 111 iliz,1tio11 (:- .:, fo1 ·x unpl •. 
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Bormann & Stone, 2001; Carney & Barak, !976; Camey & Savitz, 1980; Camey, Savitz, 

& Weiskott, 1979; Douglas et al., 1997; Hopper, 1972; Malaides et al., 1998; Meilman et 

al., 1993; Patrick et al., 1997; Surtees et al., 1998). Additionally, there is some indication 

that health problems encountered by on-campus health services have changed 

considerably over the past decade, and that students a1·e now seeking assistance for 

conditions like sexually transmitted diseases, sports inj111·ies, eating disorders, asthma, 

allergies, and stress-related issues (Thaine, 1995); however, this infor111ation is scarce, 

and n1ore ru1ecdotally-based, tl1an research-based. Furtl1e1·, the literature appears to be 

1·elatively void of infor1nation conce1·11ing tl1e following topics: prevalence of disease (i.e., 

number with cancer?) and conditions (nurnber with eating diso1·de1·s?); types of diseases 

that aft1ict this age gi·ot1p; stt·ategies used to cope with diseases/conditions; presence of 

interventions to help cope, either university-based or community-based, with various 

healtl1 concerns (i.e., issues about body • image, rape, assault, presence of medical 

conditions, learnii1g disabilities, p1·egnancy); and knowledge of university staff and 

faculty regarding the issues students face today, to name a few. As tuition costs continue 

to rise, students will continue to be confronted with extremely demanding schedules, such 

as trying to balance the responsibilities of part-time jobs to pay for education, attending 

classes and completing assignments, as well as family responsibilities. Therefore, the 

need to address this population is heightened. Additionally, Patrick et al. ( 1997) suggest 
• 

that students often enter college and university ill-prepared due to strains on secondary 

school systems, which compound the stressors experienced by these students. Further, 

declining job opportunities fo1· graduating students also burden students with the 

additional stress and competition of obtaining higl1 acade111ic s11ccess at u11i\1ersit) /college 

prior to entering the labour force. 

Research suggests that healtl1 problen1s n10)' i11flt1c11L..: "-lt1tlc11l ,\ttrit1011 iron1 y ur 
' 

# 

to year ( '3cc, for cxa111 pie, Cavcnc.Jisl1, 1 996; t\11 c Ne, 1n l l)t)()) Sp�c i fic,111)'.. �xi1111t11t11g 

first-year stt1dc11ts, <J11c slt1dy rcvc11lcu tl11Ll 7.6'Xa c:t1t�g<.>r1c11ll) tl1tl 11{lt r 'lllt·tl to ,<.,11001 f<>r 

2nd year ,Jue l<) l1ct1ltl1 11r<)lllc111s, \\.1l1ilc 1,11 t1llllitit>t1f1l 20', ,, ''111·cll)r1l1l� (>1· pc> �,bt,, (Ii I 1101 

return'' due to l1coltl1 is tJcs (Ml;Nc,,i1l, 1996). It i� riti !\l tl1 ,1 ''1)1\>l,t ·111'' l1 .. ,Ith ire� t, ..
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identified and resources be available or be developed to assist students in coping with 

their health concerns and maintain/develop the present and future health of students. 

Given the lack of infor1nation about the health status of students and the resources 

available to students, in addition to the ''dated'' info1·mation of som.e of the research 

involving student health, the overall goal Qf this exploratory research is to complete a 

thorough needs assessment of the issues affecting student l1ealih from the perspective of 

the student, and faculty and staff that rou.tinely assist stude11ts conce1ning health issues. 
' . '

Fletcher et al (2007) co11cluded that Institutions of higher education provide an ideal 

setting for tl1e p1·ovision of l1ealth info1mation/ed11cation and interventions to assist 

students in coping witl1 iss11es tl1at may compromise tl1eir well-being. Preliminary results 

from this su1·vey indicate that altho11gh 1st year students a1·e aware of available on-

campus services that would help them manage their health issues, awareness does not 

translate into use of services. Faculty and staff n1embers advocate for the use of many of 

the services on campus; however, a system to track the nu111be1· of students that actually 

use the services upon referral is wru·ranted. Further, the generalizability of these fmdings 

is questionable given the composition of the sample, specifically 1st year university 

students, who potentially could be considerably different tl1an students mo14e familiar with 
.. 
., 

the campus and associated services, and whose issues may be different than '' older'' 

students. Additionally, the retrospective nature of the design, particularly for the staff and 

faculty, who were aslced to co1nment on the students tl1e)' had counseled, may have 

affected the results. Despite tl1ese recommendations, the fact remains that students 

experience a wide array of health concerns and/or conditio11s tl1at l1a,,e the potential to 

affect health status. Univc1·sity perso11nel should becon1e n1ore actively in, olved in 

promoting the on-can1pus services to first year students a11d ad, oc,1ting the potential 

implications that well-bei11g may l1ave i11 succcssft1ll)' co1111llL·t t11g t111i,,er�it). 
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2.3 Time Series Analysis 

The collected data for this research work is a kind of series data; therefore, one of 
" 
' 

the useful tools for this type of data is time series. Time series has the capability of 

studying obse1·vations 01·dered in time with the nature of the trend. 

Time se1·ies as an applied science was frrst used by the following professionals: 

Statisticians, Enginee1·s, Operation Researchers and Eco11on1ists towards the end of the 

19th century. These p1·ofessionals departed from different starting point with a variety of 
I 

needs and objectives i11 n1ind to develop a new and higl1ly in1po1iant area. Their work 

has 1·esulted in a theoretically sound body of lmowledge with considerable practical value 
' 
..; 

and wide sp1·ead usage i11 many fields of endeavour 

Time series originated in 1807, when the French Mathe1natician, Fourier claimed 

that any series could be appr·oximated as the st1m of sine and cosine tenns. 

Time series as an aspect of applied statistics has phases such as: 

Auto1·egressive moving Average . The assumption of this phase is that a given 

time se1·ies is always a weighted linear sum of past value and a residual average model is: 

Xt+v = L: 0iX.t-l + e·t+v = 
01xt-i+02xt-2------+0pXt-p ec+v

.where 0i represents the autoregressive parameters.

FILTERING MODEL: As regarded filtering the 01·iginal was Wiener (1949) but 

similar development of the Russian Mathematician Kolmogoroff (1941) has provided the 

starting poh1t and basis of the modern filtering theory. T11eir work centred around \Va)'S 

of estimating the white noise so that the original pattern could be captured. 
� 

EXPONENTIAL SMOOTHING: The impo1tance and rele,,ance of sn1oothing cannot 

be done away with in time series. In reaction to tl1is, tl1e pioneer researcher to "' ork on 

this was Holt (1957). Tlus was elaborated a11d ap11licd l1) 13ro,,1.1 ( 1959) and Hl)ltetnl 

(1960). 

Gxponcnti,11 trend i11 contrnst to n lir1cr1r trc11(l i .. tll)lll <.l"\.l111utc ,, 11 ,.n th� ti111c cri�

cl1ange by :1 co11�t,111l 11t:rcc11lr1gc cucl1 pe1·icl(l. ,.l l1�1, tl1c 111)1)1 (>1,rii,tc rcgrt: .. sio11 ·c1l1ulit111 i

12 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



\ 

• 

Yt = Cebt it where C and b are constants and ut represent a multiplicative error term (S 

Christian Albright, 2011 ). 
\ 
... 

• 

Time series decompositio11 metl1od works by either breaking up the series into 

trend seasonal, cyclic and randon1 noise components. 

Fo1· the sake of clarity, I(olmogo1·ov (1933) showed that the theory of probability 

and statistics can be applied when dealing with time series. Each time point corresponds 

to one dimension in the dist1·ibution and made up of two pa1ts X generated by the real 

p1·ocess represented th1·011gl1 the time se1·ies, a11d ut, a white noise term. Th11s Xt = Xt+ut 

with the followi11g assumptions: 

(i) E(ut) = 0

(ii) E(Ut, Ut +i)

Furtl1ermore, the use of period a11alysis discove1·ed by Schister ( 1906) is vital in 

looking fo1· hidden pe1·iodicity. This period according to Scl1uster is used to make sure 

that a given peak is statistically significant. ... 

The process of decomposition of time series was refined by Macauley (1930), who 

in 1920 introduced Ratio-to-moving average method; va1·iatio11 of which are the most 

widely used today. The ratio-to-moving ave1·age model consists of three basic steps: 

(i) The calculation of the seasonal factor

(ii) The calculation of trend for eacl1 point

(iii) The division of trend into the moving average data with the result of obtaining

the cyclical facto1·. 

Assuming multiplicative relationship (an additive 111odel ,,,ill behave sin1ilarly ) 

whose seasonal pattern is of 12 period duration we have Xt = St Tt Ct Rt. If' the period ot" 

decomposition is strictly used we arrive at Xt = a+bt. 

According to P.S. Nagpaul (2005) a lin1c scrie� 1, ,1 scqt1ence of ob ·cr,'11t1on .. 

which are ordered 111 ti111c (or-spucc). l11 iitlclitic)11, 11� �ll)'S tl1l!rc tll'\." t,,,(.1 t) Pl."� <.1f tm1e

scri c� dr1t a (II) con l ill UOllS, \Vl1c1 Cl 11 ()l)SCr\'ll f it>llS lll'C lllllll " Ill C\'CI)' ill, t!Ult Of ti111t: for 

exarn JJlc clcc11·<)Ctlrcl i <>gr11111s, A co11 ti 11 l 1c1, 1s ti 111u s "r i .. � 11, he (IL·111(1t "cl l'' l (t)] 
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continuous Time series are sampled (measured) at discrete time points and are ultimately 

treated as discrete 

(ii) 

' 

D,iscrete, wherein observations are made at (us11ally) equi-spaced intervals. A 

discrete time series can be rep1·esented as (Xt:t = 1,2,....... N) in which the 

subscript t indicates tl1e time at which the datu1n Xt was observed. 
�; 
-I 

I 

... 
' 

• 
.. 

' 
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CHAPTER TH REE 

METHODOLOGY 

' 

• 

3.1 , Study Area 

The University of Ibadan Health service showi.J1g patients attendance over a period 

of 11 years 2001-2011. It has experienced tremendous growth in the areas of 

infrastructure, personnel and se1vices in tl1e recent yea1·s. 

In the last few years, the 11niversity community has grown more in population and 

desh·es. Tl1e 1·a11ge and depth of information available on the interne·t has turned 

members-inclusive students to knowledgeable and discerning consumers. The UHS 
... 

1·emains comn1itted to 1·esponding to the health needs of staff and students alike. The 

conventional wisdom is that the demand for services comes from within not from 

without. In addition to a compulso1y medical screening of both students and staff, the 

centre offers the following range of services: 

• General outpatient clinic

• , Emergency/U1·gent cai·e

• Special clinics: Mental Health Clinic, Surgical outpatient/orthopedic clinic, Dental

clinic and Diabetic Clinic 

• In-patient care

• Public Health Services

• Laboratory Services

• Medical Social Works Services

• Visual Care

• Data Management/Health Records Services

• Pharmaceutical Services

• Environmental Ilcalth Services

• ]>hysical rrl1crapy

• l�lcctrc>11 ic scrv j ccs

• ArnlJt1l1a11ce �crvicc ..
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• Without losing sight of the commitment to tl1e health needs of students and staff,

the University Healtl1 Service has recorded 

• Increased utilization of the facility

• Reduced number of referrals

• Reduced waiting time (Average waiting time duri11g peak period is 30 minutes)

• Reduced absenteeism

• Short l1ospital stay which is also a reflectio11 of accuracy in diagnosis and

p1·omptness in n·eatment. 

• Wide coverage of ailn1ents (inc1·eased services)

• Co11trol of conu1111nicable diseases. There is no reco1·ded occurrence/outbreak of

epiden1ic in the last decade 

• Positive feedback from students.

3.2 Study Population 

The ta1·get population includes patients who a1·e current staff of the institution, 

students, and senior and junior staff dependants. 

3.3 Sources of Data and Data Analysis. 

The data used in this wo1·k are the monthly nu1nbe1· of patients treated at the 

University Health Center (UHC) popularly known as Jaja clinic, over the period from 

January, 2001 to December 2011. The clinic is located in the Universit)' of Ibadan, 

Nigeria. The statistical technique used is the trend anal)'Sis .. seasonal indices and d)'Ilamic 

Autoregressive Integrated moving ave1�age model (ARI MA ).Tl1e statistical pnc1'.3ge used 

was E-View. 

3.4 1'imc scric� An�alysis 

A tirnc series is ,, collccticlll of ol1sc1, 11tt(lll" ()f ,,,ell-cl ·li11 ·d dt1ti1 it "111s obt 1ic1cd 

through rcpcattd n1cas111·cn1cnls ov ·r I in1 ·. For c:--n111pl •• 111 • ,�uring th ",tu · c_,f rctuil 
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sales each month of the year would comprise a tune series. This is because sales revenue 
I 

is well defmed, and consistently measured at equally spaced intervals. Data collected 
irregularly or only once are not time series. 

An observed time series can be decomposed into three components: the trend 

(long ter1n direction), the seasonal (syste�atic, calenda1· 1·elated movements) and the 
irregular (unsystematic, short term fl11ctuations). 

3.4.1 Unit Root Tests 

Unit Root tests are 11sually performed 011 va1·iables to determine if they stationary 

(i.e. ze1·0 mean and. constant va1·iance) and if otherwise, to determine their order of 

integi·ation (i.e. nt1mbe1· of times they are to be differe11ced to achieve stationarity). The 

time series chai·acteristics of the variables using tl1e A11gn1ented Dickey-Fuller (ADF) and 

Phillips-Pe11.·on (P-P) tests were examined. Basically, the idea is to asce1tain the order of 

integration of tl1e variables as to whether they are stationa1·y I (0) or non-stationary; and, 

therefore, the numbe1· of times each variable has to be diffe1·enced to an·ive at stationarity. 

The standard DF test is carried out by estimating the following; 
I 

Y, = PY,-1 + x, 8 + 8, •..•...•••.••...•..•..•......•........•...•.•.........•..•....•••••.• (1)

After subtracting Y,-1 from both sides� of the equation: 
I 

�Y, = ey,-1 + x, 8 + e, .................................................................... (2) 

Where a= p-I 

The null and alternative hypotheses may be written as: 

HO: a = 0 

Hl : a< 0 

The simple Dickey-Fuller unit root test described abo,1e is ,,utid onl) if the encs 

is an AR( 1) process. If tl1e series is correlated at 11 igl1er l)fllt.:r l11g�, the a�su111ptjon ot� 

wl1ite noi�e disturbances 6
1 is violnlcd. 'l'l1c At1g111c11t�ll l)1���)'-l�t1llcr ( l)l ) tc t 

constructs a l)tt1·a111ctric. e,or·rccti<>tl felt· l1igl1ct-l)tdc.:1· Cl1rrt:"lt,ticl11 b, us,t1111i.11g tl1ul tl1 � )f

series follc1ws :111 All(I,) r>rt)ccss 1111cl 11clcli11g 1• l11ggcll (t,f'J ·rc11' · t�r1ns Clf tl1 .. l "P ·11dcnt 

vari�1blc y to tl1c 1·igl11-l1�111{l siclc Cll .. ll1\j t�. t r� g1 ·s. i ,11: 
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I

Lly, = ay,-1 + x,8 + f31LlY,-1 + /J2LlY,-2 + ... /JpflY,-p v, ................................ (3)

The usual practice is to include a number of lags sufficient to remove serial 

correlation in the residuals and for this; the Akaike Information Criterion is employed. 

Therefore, the ADF test given in equation (3) above is first used and then the Phillips 

Perron test described below. 

Phillips and Perron propose a non-parametric alte1native method of controlling for 

serial correlation when testing for a unit root. Tl1e P-P method estimates the non­

augmented DF test equation (2), and modifies the t-1·atio of the a coefficient so that serial 

correlation does not affect tl1e asymptotic dist1ibution of tl1e test statistic. The PP test is 
'# 

based on the statistic: 

t =t 
Yo 

a a 
+ ' J 0

! 
2 

- T(fo - Yo)(se(a))

2fo1 S ................................................... ( 4) 

Where a is the estimate, and 1
a the t-ratio ofa , se(a) is tl1e coefficient standard

error, and s is the standai·d error of the test regression. In addition, r O is a consistent 

estimate of the error variance in equation (2) ( calculated as (T - K)s2 where k is the 

number of regressors). The remaining term, fO, is an estimator of the residual spectrum at 

frequency zero. Therefore, both equation (3) a11d ( 4) are used to test ·for the stationarity of 

the variables. 

3.4.2 � Model Assumptions 

In ........... terms, a time series is a linear function of past actual valt1es and 
� 
... 

random shocks, that is Yt = f (Yt-k, et-k) + et, where k >O 

In �... model, we do not have a forecasting 111odcl a priori before Model 

Identification takes place. �.. helps us to cl1oose ''rigl1t 111odel'' to tit the tin1e series. 

Put it in flow chart: 

18 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



\ 

)j, • 

Y, a11d e, Yt(Actuat+I)--_.,• ARIMA Machine 
(Model of pattern) 

(Accu1·ate forecasts and wl1ite 
noise residuals and errors) 

Decide the right 
empirical model 

Notation: 

AR(p) W11ere p = order of autocorrelation 

(Indicates weigl1ted moving ave1·age over past observations) 

I( d) Where d = order of integration ( differencing) 

MA(q) 

(Indicates linea1· tre11d or polynomial trend) 

W11ere q = order of moving ave1·aging 

(Indicates weighted moving average over past errors) 
' 
� 

3.4.3 ARIMA Processes 

1. Auto-regressive Process:

Yt =0 +<DYt-1 + et or

(1,0,0): 

Yt =<I>Yt-1 + et 

Bound of Stationary: the absolute value of Cl.> < 1, (-1 < <l) < 1 ). 

If (J) = 1, it becomes (0, 1,0) which is non-stationary. If <I> > 1, the past 

values of Yt-k and et-k have greater and greater influence on Yt, it implies the series is 

non-stationary with an ever increasing mean. To sum up, If Bound of Stationary does not 

hold, the series is not auto1·egressive; it is either drifting or trending, and first-difterence 

should be used to model the series with stationary. 

Autoregressive Process: (p, 0,0): 

Yt =0 + <DlYt-1+ (J)2Yt-2 + ... + <DpYt-p + et 

or 

Vt -cl> 1 Yt-1 -t <D2Yt-2 +- ••• --f· cJ>p Yt-p � ct 

Moving Average fl1occss: AlllMA (0,0,1) 

Yt F ,1, 1 cl t 0<::t-1 or ,, t Ct I () � l- 1 
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Bound of Invertibility: the absolute value of 0 < 1. If not hold, the model is non­
stationary. 

Moving Average Process: 

Yt =et+ Olet-1 + 02et-2 + ... + 0qet-q 

The important feature of sucl1 (0,0,q) is that the variables of et-1 to et-q 
are unobse1-ved and have to estin1ated using the available sample data. In practice, it is
usual to keep q at a small value, and it is often set at 1 or 2.
2. Integrated P1·ocesses: � (0, 1,0)

Random Walk P1·ocess: '-11...L (0,1,0):

Yt = Yt-1 +et Yt- Yt-1 = et -+AYt = et

All future val11es are expected to equal the last lmown actual value.

3. Deterministic Trend Process: 

Yt=Yt-1 +T+et-+�Yt = T+et 

(0, 1,0) 1

Tis the tre11d

Yt+m = Yt+m-1 + mT +et -+L\Yt+m = mT + et m is the forecast ho1izon

4. (p,O,q) :

Yt = <I>lYt-1 + <I>2Yt-2 + ... + <DpYt-�+ et + 01et-1 + 02et-2 + ... + 0qet-q

5. (p, l ,q):

L\Yt = <I>lfiYt-1 + <I>2�Yt-2 + ... + <I>pAYt-p +et +0let-l + 02et-2 + ... +eqet-q

Invertibility: The infmite MA representations of �· (1,0 , 1)

Yt = <DYt-1 +et+ 0et-1 

== <D( <I>Yt-2 + et-1 + 0et-2)+ et+ 0et-l

= <1>2Yt-2 +et+ (O+<I>)et-1 + <DOet-2

= '1>2(©Yt-3 + et-2 + Oet-3 )+ct+ (O+<!>)ct-1 + <I>Oct-2

t (0 1-(1> )ct-1 -t <l>Ol!l 2
== <1>3 Yt-3 , <1>2ct-2 I <J>20et-3 ·f· ct· 

( (0 I <l>) ·t-2 ·1·<1>30l!t-3
== <l>J Y l 3 .f- ct I ( 0 t <f> )�t-) I· c > c -

'J I cJ>'J(()·I <l>)cl--3 I ••• t tl>11 01 ll> \.:l-11
Yt = ct + (0-f <I> )et- I t· ,1,(0 t cl> )�t-- -

• .. 
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co 

=> Y; = ....... If/ je,_i 
j=O 

The infinite AR representations of 

Yt = <I>Yt-1 + et +  0et-1 

et = Yt ,-:- <bYt-1 - 0et-1 

= Yt - <DYt-1 - 0(Yt-1 - <I>Yt-2 - 0et-2) 

= Yt - <llYt-1 - 0Yt-1 + 0<I>Yt-2 + 02et-2 

(1, 0, 1): 

= Yt- (<D+0)Yt-1 + 0<I>Yt-2 + 02(Yt-2 - <I>Yt-3 - 0et-3) 

= Yt- (<I>+0)Yt-1 + 0(<D+0)Yt-2 - 02<I>Yt-3 _:_ 03et-3 

\ 

• 

et = Yt-(<I>+0)Yt-1 + 0(<I>+0)Yt-2 -02(C1>+0)Yt-3+ ... -(0)k-l(<D+0)Yk-1 + ....

00 

=>e1 - n-.Yt . J -1

·=0
J \ 

3.4.4 Identification: ARIMA Model Identification Tools 

L<Y, -Y)(Y,_k -Y)
ACF(k) 

= t=t+k
-

= cov(l't�_k)

L (Y, - Y) 2 var(Y, ) 
1. Autocorrelation function: 1=1 

2. Partial Autocorrelation function (P ACF):

• 

• 

The PACF measures tl1e additional correlation between Yt and Yt-k after adjustments

have been made for the intermediate values Yt-1, ... , Yt-k+l. The PACF is closely related

to ACF, their value also lies between -1 au_.d + 1. The specific computational procedures

for p ACFs are complicated, but these formulas do not need to be understood for us to use

p ACFs in the model identification phase
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CHAPTER FOUR 

DATA PRESENTATION AND ANALYSIS 

This c hapte1· presents the results of analyses. . It is organized into two broad
I 

sections, namely; descriptive analysis and empirical analysis.

4.1 Descriptive Analysis of Variables 

, 

I NUMBER ,, -

SENIOR ST ADMITTE -

STUDEN. SENIOR ST AFF DEPEN JUNIOR ST JUNIOR STAFF D TO SICK - - - - -

TS AFF DANT AFF DEPENDANT BAY 

1934.636 648.3864 968.2955 869.4773 856.3864 1302.045 

an 1789.5 667 910.5 775.5 744 1305 

nu 

• 

I ' 

nu 
I, 

r 

l 
, _

4749 879 

234 375 

1131.852 116.8251 

85124 28529 

• 
' . 

' 

• 

• 

1385 1587 1632 1953 
l C i

574 505 379 454 

218.2128 302.7029 338.0028 308.3662 

42605 38257 37681 57290 

• 

:rvat1 

44 44 44 44 44 44 

Table 4.1: Descriptive statistics

Table 1 shows the descriptive statistics of tl1e var1oblcs used i11 tl1e t111t,l)1 
.. i ... .1-\ccording to

h I e of students i11 t\1c JJCriod is \ l))), tllllt llf S�11ior "t,lff' lS 64 .
the table, t c mean va u 

. d d .• ·, 968 J·t1r1io1 stt1ff is 869, jt111ior stl1l'l llL·pt:11cl 11t i'"' 8"6 ,,,t,tlc
senior 'ltaff cpcn cnL 15 

. d . 13()2 ,-J"l1is rcst1lt sl1<l\VS 1l1nl slt1(ll:11l l,1k.l:, ti\� l \t·gcr .. l1t1r ••
number adm It tc 1s · .. · 
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STUDENTS 

5,000
,

-----------------. 
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3,000
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0 �:-r=--r-:-:--r--.-r---.--r-,--'..-,----.-_j
o 1 02 03 04 os os 01 oa 09 1 o 11 
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1,400 ,--.------..:.__ _______ _

1,200 
., 
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400;----,--.,---,r--.-.--.---r--r--r---r----l 
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JUNIOR STAFF DEP- -

1,600 

1,200 

800 

400 
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' 

SENIOR STAFF 
-

900
,�

---------------

800 

700 

600 

500 

400 

300
-r:-:-,---:--.--r-.--,--.----.--,-�---1

01 02 03 04 05 06 07 08 09 1 O 11 

JUNIOR STAFF -

1,600
-r,:----------------

1,400 

1,200 

1,000 

800-

600

400
;-:-:-,-

-::---.---r-.--.-.--.-�-�---__J
01 02 03 04 05 06 07 08 09 10 11 

NUMBER ADf'-'lllTED-
2,000 ,--

----------------

' 

1,600 

1,200 

800 

400-+---,--..--- --,---,r--,----,.-�--,.-----.J 
01 02 03 04 05 06 07 08 09 1 O 11 

Figure 1: Time plot of different catego,·ies of patie11ts treated 

Represented in figure 1 is the time plot of all the variables t1scd i11 tl1i� ru1ttl) s1 criticnl 

look at the plots sl1ow that the serie� cxl1ib1tcd trc11d 1tnd �cn�tlt1,1I cn;:cl 1ncc the plot 

cannot provide su fficicnt cviclcncc to rc11dcr tl1e �cries tlllt sti,til)l\tlr)', it is cssc11tit1l to us� 

standard tests of statio11u1·ity.
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4.2 Empirical Analysis 

This section presents the results of the unit root (stationa1·ity) tests. 

4.2.1 Stationarity Test 

\ 

The time series behaviour of each of the series is presented in Tables 3 and 4 

below, t1sing the ADF and P - P tests at both level and frrst difference of the series. The

computer outp11ts are presented in appendix B, but these l1ave been extracted into the two 

tables below. 

The 1·esults presented in Tables 3 and 4 below depicts that all the variables are 

homogenous of orde1· one. Therefore, tl1ey are made stationa1·y by first difference prior to 
" 
.. 

subsequent estimations to forestall spu1·ious regressions. Howeve1·, it was observed some 

of the variables are stationaiy at level. For instance student population under P-P test. 

The absolute value of P-P statistic is greater tl1an the critical value with exception of 

model with neithe1· intercept nor trend (none) at 1 %. (See colu1nns 5-7). Also umber 

admitted is stationary at level for model without intercept a11d trend (none) using both 

ADF and P-P tests (See column 4 and column 7). These however are not sufficient to 

assume them to be stationary since they are proved otl1erwise by others . 

• 

• 
.. 
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Table 4.2 : Unit Root Test at level 

ADF P-P 

Variable 
Trend & Trend &

Intercept None Intercept None Decision 
Intercept Intercept 

-

Students -1.6908 -2.0045 -0.5584 -4.5676 -4. 7388 Likely I(l) 
2.1412 

-

Senior Staff -2.7131 -3.0583 -0.3480 -2.6021 -3.0] 87 Likely I(l) 
0.0296 

Senior Staff 
-1.6609 -0.5805 -1.0685 -2.2735 -2.7380 Likely I(l) 

Dependents 0.8274 

Jlioior Staff -1.9497 1.3805 -1.4083 -1.8125 -1.7334 Likely I(l) 
1.2115 

Junior Staff 
-1.6421 -0.3883 -1.4121 , -1.8026 -2.0295 Likely I(l) 

Dependents .. 1.6377 

Number 
-4.1182 -4.1746 Likely I(l) -4.0814 -4.1571 -0.8551

Admitted 0.8551 

Critical Critical Critical Critical Critical Critical 

I value value value value value value 

1%=- 1%=- 1%=- 1%=- 1%=- 1%=-

3.5966 4.1923 2.6212 3.5925 4.1865 2.6199 

5%=- 1 5%=- 5%=- 5o/o=- 5%=- 5%-

2.9332 3.5208 1.9489 2.99314 3.5181 1.9487 

10%=- 10%=- lOo/o=- 10%=- 1 QO/o-- 1 OO'o-

2.6049 3.1912 1.6119 2.6039 3.1897 1.6120 
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Table 4.3: Unit Root Test at First Difference 
I 

ADF P-P I' 

I' 

Trend & Trend & Decis Variable Intercept None Intercept None 
Intercept Intercept 10n 

Students -13.7485 -6.3175 -13.9131 -15.9486 -39.7190 -15.8797 1(1) 
I ' 

Senior 
• 

-8.4054 -6.3907 -8.5098 �-11.7087 -16.2864 -11.9607 1(1) 
Staff 

Senior 

Staff 
-7.9880 -5.4589 -7.9998 --10.4495 -16.0041 -9.6839 I(l) 

Dependent 

., 

::, I 
I� 

Junior 
-10.4857 -4.9834 -10.4958 -10.4857

• 

-24.0721 -10.6588 I(l) 
Staff I\J 

Junior • ;'. J
I 

Staff 
-9.7276 -8.9446 -9.7170 -10.8685 -9.8460 -10.4279 I(l) I 

Dependent 

s 

Number 
�-10.1836 -10.0739 -10.3310-6.9962 -6.9500 -7.0891 I(l) 

I,-...Admitted I _,. 

Critical Critical Critical Critical Critical Critical I 
I 

1, 

II 

value value value value value value • 

,, 1%=- 1%=- 1%=--
1%--3.5966 1 °/o=-4.1923 1 o/o- 2.6212 

3.5966 4.2119 3.5966 

5%=- 5%=- 5%=-
5o/o- 2.9332 5° o:-3.5208 5%- 1.9489 

I 

' 2.9332 3.5298 2.9332 

10%=- 10%=- 10°/o--- 10°/o =- l Oo/o-- 10° 'o--

J 

3.1964 2.6049 2.6049 ".191 1.6119 
2.6049 

·,
�i
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\ 

It should be noted that all the variables has a larger negative ADF and P-P

statistics at first diffe1·ences which implies the rejection of the null hypothesis. Hence the 

11nit root test shows that tl1e series ai·e .stationary at first difference, therefore the null 

hypothesis is rejected and the alternative hypothesis is accepted which states that the 

variables: students, senior staff, senior staff dependent, j11nior staff, junior staff dependent 

and number admitted are integratio11 of order one i.e. I(l). By I(l) we meant these 
' 
� 

variables became stationary after first diffe1·ence. 

4.2.2 Model Fitting, Selection and Diagnostics 

Tlus section is further divided into two. These are: Deterministic and stochastic. 

Under the detenninistic, least square tt·end will be fitted for all the variables and the 

estimated trend equation will recorded. The stochastic part will includ·e correlogram 

inspection of all the variables, fitting of the appropriate model as subjected by the 

correlogram, selection of adequate model u�ing Akaike info1·n1ation criterion (AIC) and 
, 

model diagnostic. 

4.2.2.1 Least Square Trend: 
I 

Tl1e trend equations of the variables are shown below alo11gside the time plot. This 

helps us to visualize the movement of the series along the t1·end line. The trend equation 

will also help us to determine the gi·owth rate of the series as well as the direction of the 

growth witl1 changing in time. Eventually tlie following trend equation surfaced for each 

series respectively 
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5000 

4500 

4000 

3500 

3000 

2500 

' 

Y � 14.042X+ 1618.7 

R1 = 0.0254 

2000 J�_;'A--��----�--rh";;!� 
--+--:1--�----"� .-- ... 

1500 

1000 

, 500 

0-h,r-r-r�-r-r.-,-,--r-Y-,��-rri

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

• , Student -Linear (Student)

Figure 2: Least squares Trend of quarterly students attendance at the clinic 

(2001-2011) Sti,dent attendance increase by 14 every q1.-,arter. 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

y = -5.2145x+ 765.69 
1 = 0.3288 • 

• 

0 ..1-.-...-..-.---r--,r--r-"T""'"T-r-r-r"-r--r-r-r-i-,....,..-,-,r-r-T""T-r-i .......,.....-,-

..... ... - r,... -· � - '\-4.-# \..&.A, ,.... -· M r, P. 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

• Senior Staff -Ltnear {Senior Staff)

Figure 3: Least sq1,ares T,·end of q11arter�}1 ��e111or stll}}·,11/t ,1,l<111c·£' tit the clir1ic
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Figi,re 4: Least squares Trend of quarterly senior staff dependant attendance at the clinic 

(2001 -2011) 

Figure 4 shows that staff attendance at the clinic by senior staff dependent decrease by 13 

every quarter 
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Figure 5 shows Lhnl stuff nllcndnncc 1it the clinic b) junior

approximot�ly 17 eve&,' qtinrlct"
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Figure 6: Least squares Trend of quarterly Junia,· staff dependant attendance at the clinic 

(2001 -2011) • 

Figure 6 sl1ows tl1at staff attendance at the clinic by senior staff decrease by 20 every 

quarter 
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The figure 7 shows that staff attcnd11ncc ot the clinic b) n111nbcr 11dn1ittecl increu c

approximately by 4 every qtinrtcl
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Figure 6 shows that staff attendance at the clinic by senior staff decrease by 20 every 

quarter 

2500 

2000 

;i.soo 

1000 

500 

y::. 3.6373x+ 1220.2 
R2 = 0.023 

2001 2002 2003 2004 200s 2006 2007 2008 1 2009 2010 2011 

• Number Admitted - Linear (Number Adn1ittcd)

Figure 7: Least squares Trend of q1,a1·te1·IJ1 n11111ber adn1ittell attendance at tl,e clinic 

(2001 -2011) 

l St", ff attcndn11cc nt tl1c cli11ic b) tllt111b ·r tldn1itt "Cl i11creu'ic
The figure 7 shows l 1at ,, 

approxi 1nately by 4 every CJtinrtcr

30 

' 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

\ 

4.3 Correlogram 

4.3.1 Model fitting and Selection. 

Table 4.4: Autoregressive Moving Average Models 

Model Student Senior Senior staff Junior 

Staff dependent Staff 
' 

dependent 

(1,1,1) 16.4888 12.5514 12.6124 

• (2,1,2) 16.3041 11.6685 12.5581 12.5879 

(3,1,3) 16.1699 11.4459 12.3173 12.3462 

(4,1,4) 16.0887 11.4931 10.5927 12.3598 

Minimum AIC in the set 

'Tl1is gives rise to the following model: 
• 

Student: (4, 1,4) 

Senior staff: (3,1,3) 

Senior staff dependent: (4,1,4) 

J11nior staff : (3, 1,3) 

Junior staff dependent: ( 4,1,4) 

The estimated model is shown table 6. 

• 

31 

' 

\ 

Number 

admitted 

14.2471 

14.2146 

13.8174 

14.4415 
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Table 4.5: Student: (4, 1,4) 

Variable Coefficient Std. Error t-Statistic Prob .
• 

C 6408.052 100838.5 0.063548 0.9498 
AR(l) 0.887775 0.177040 5.014555 0.0000 

AR(2) -0.771069 0.257093 -2.999189 0.0054

AR(3) 0.423032 0.238846 1.771150 0.0867 

AR(4) 0.455415 0.187100 2.43f4078 0.0211 

MA(l) -2.105271 0.065766 -32.01136 0.0000

MA(2) 2.243135 0.126724 17.70099 0.0000 

MA(3) 

MA(4) 

-1.969530 0.082528 -23.86506 0.0000

0.842307 0.030987 27.18245 0.0000 

R-squared

Adjusted 

squared 

R-

0.669762 

0.581698 

Mean dependent var33.92308 

S.D. depttndent var 1055.307

Akaike info 

S.E. of regression 682.5334 criterion · 16.08867 

Sum squared resid 13975554 Schwarz criterion 16.4 7257 

Hannan-Quinn 

Log likelihood -304.7291

F-statistic 7.605437 

Prob(F-statistic) 0.000016 

• 

cr1ter. 16.22641 

Durbin-Watson stat 1.891385 

\ 

The diagnostic check shows that the Durbin Watson statistic l1ere is approximately 2.

This shows that the fitted model free of serial correlation

,, 
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Table 4.6: Senior Staff: (3,1,3) 

Variable Coefficient Std. Error t-Statistic. Prob.

C 

AR(l) 

AR(2) 

AR(3) 

MA(l) 

MA(2) 

MA(3) 

R-squared

Adjusted R-squa1·ed 

4.694966 

-1.050015

-1.041946

-0.972981

1.036378 

1.001972 

0.884862 

0.491325 

0.398838 

S.E. of regression 68.38819 

Sum squared resid 154339.2 

• 

Log likelihood 

F-statistic

Prob(F-statistic) 

-221.9181

5.312400 

0.000630 

10.47488 0.448212 0.6569 

0.045407 -23.12471 0.0000

0.055516 -18.76843 0.0000

0.046746 
'* 

-20.81419 0.0000

0.060549 17.11629 0.0000 

0.056436 17.75404 0.0000 

0.037801 23.40857 0.0000 

Mean dependent var 3.500000 

S.D. dependent var 88.20344 

Akaike info 

criterion 11.44591 

Schwarz crite1ion 11. 7 4146

Hannan-Quinn 
• 

cr1ter. 11.55277 

Durbin-Watson stat 2.052788 

' 

Durbin Watson statistic here 2. This shows that the fitted model free of serial correlation.

• I

., 

• 

I 
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Table 4.7: Senior Staff Dependent: 

Variable Coefficient Std. Error t-Statistic Prob.

C • -4.566061 4.784792 -0.954286 0.34 76

AR(l) 0.032055 0.261882 0.122404 0.9034 

AR(2) -0.672640 0.137441 -4.894009 0.0000

AR(3) 0.025203 0.211961 0.118902 0.9061 

AR(4) -0.802930 0.136565 -5.879488 0.0000

MA(l) -0.824820 0.910271 -0.906126 0.3721

MA(2) 0.566442 0.799157 0.708800 0.4839 

MA(3) ' -1.350207 0.847246 �-1.593642 0.1215 

MA(4) 3.189519 0.799766 3.988066 0.0004 

-

R-squared'

Adjusted R-squared 

0.914441 

0.891626 

Mean dependent var 0.307692 

S.D. dependent var 132.8111

Akaike info 

S.E. of regression 43.72180 criterion 10.59274 

Sum squared resid 57347.86 Schwarz criterion 10.97664 

Log likelihood -197.5585

F-statistic 40.07951 

Prob(F-statistic) 0.000000 

Hannan-Quinn 

criter. 10.73048 

Durbin-Watson stat 1.896144 

' 

The diagnostic check shows that the Durbin Walson statistic here is appro ·imntely 2, 

This shows that the model is not serially correlated 
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• 

Table 4.8: Junior Staff: (3,1,3) 

Variable 

C 

AR(l) 

AR(2) 

AR(3) 

MA(l) 

MA(2) 

MA(3) 

R-squared

Adjusted R-squared 

S .E .. of regression 

Sum squared resid 

Log likelihood 

F-statistic

Prob(F-statistic) 

Coefficient Std. EJJor t-Statistic Prob.

14356.71 

0.711125 

0.264530 

0.024076 

-1.686887

0.524513 

0.170444 

0.514871 

0.426666 

2035927. 0.007052 0.9944 

4.076530 0.174444 0.8626 

3.723951 0.071035 0.9438 

0.409055 0.058858 0.9534 

4.010826 -0.420583 0.6768

7.673114 0.068357 0.9459 

3.679943 0.046317 0.9633 

-

Mean dependent var 11.175 00 

S.D. dependent var 141.6668

Akaike info 
• 
4 

107.2685 criterion 12.34617 

379715.2 Schwarz criterion 12.64173 

Hannan-Quinn 

-239.9235 criter. 12.45304 

5.837191 

0.000313 

Durbin-Watson stat 1.997403 

\ 

• 

Tue diagnostic check shows that the Durbin Watson statistic here is approximately 2. 

This shows that the fitted model free of serial correlation. 

\ 
.. 
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Table 4.9. J11nior Staff Dependent: (4,1,4) 

Variable Coefficient Std. Error t-Statistic Prob. 

C 

AR(l) 

AR(2) 

AR(3) 

AR(4) 

MA(l) 

MA(2) 

MA(3) • 

MA(4) 

• 

R-squared

Adjusted R-squared

-1.777771

0.343315 

-0.351773

0.423262 

-0.183746

-0.849791

0.703768 

-0.792611

0.964806 

0.657811 

0.566560 

S.E. of regression 99.81440 

Sum squared resid 298887.5 

Log likelihood 

F-statistic

Prob(F-statistic)

-229.7517

7.208845

0.000026

21.36219 -0.083220 0.9342

0.156377 2.195425 0.0360 

0.146931 -2.394139 0.0231

0.15271-1 2.771463 0.0095 

0.131127 -·1.401280 0.1714

0.095817 -8.868914 0.0000

0.075542 9.316241 0.0000 

0.067014 -11.82749 0.0000

0.080303 12.01465 0.0000 

-

Mean depende11t var 11.20513 

S.D. dependent var 151.6103

Akaike info

c1·iterion 12.24368 

Schwarz criterion 12.62758 
• 
... 

Hannan-Quinn 

criter. 12.38142 

Durbin-Watson stat 1.889259 

\ 

• 

Toe diagnostic check shows that the Durbin Watson statistic here is approximately 2.

This shows that the fitted model free of serial correlation.

I 

, • 

" 
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4.4 Seasonal - Trend Report 

4.4.1 Student 

Forecas� Summary
-
Section 

Variable S'fUDEN'I' 

Number of Rows 44 

Mean 1798.545 

Pseudo R-Squared 0.000000 

Mean Square E1Tor 7.71771E+07 

Mean !Error! 5334.508 

Mean !Percent Errorl264.2368 

Forecast Metl1od Winter's with multiplicative seasonal adjustinent. 

Search Iterations 167 

Search Criterion Mean Square Error 

Alpha 5.294.373E-02 
' 

Beta 0,9999977 

Gamma 0.1605897 

Intercept (A) 15044.65 

Slope (B) -390.4109

Season 1 Factor 

Season 2 Factor 

Season 3 Factor 

Season 4 Factor 
I 

-1.565128

-7.407951

9.475296 

3.497783 

• 

• 

' 
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' 

STUDENT Forecast Plot
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Fig. 8: Fo,--ecast and Residi,als Plots 

Occurrence is prevalent in the third quarter 

4.4.2 Senior Staff 

Forecast Sununary Section 

Variable SENIOR STAFF 

Number of Rows 44 

Mean 587.0455 

Pseudo R-Squared 0.000000 

Mean Square Error 51413.98 

Mean !Error! 148.1365 

Mean !Percent Error! 14.34868 

Forecast Method 

Search Iterations 

Search Criterion 

Winter's with multiplicative seasonal adjustment. 

124 

Mean Square Error 

Alpha 0.3677606 

Beta 4.911043E-07 

Gamma 8.579595£-02 

Intercept (A) 725.3922 

Slope (B) -1.4893121�-05

Scac;on I I� actor 0.9'i9'393 

Season 2 Factor 

Sea,011 3 J, oe-1,11

1.063072 

1.()7(),158 

' 
.. 

8 
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Season 4 Factor 0.9070777

• 

I SENIOR_STAFF Forecast Plot
1000.0 

-

- -
lJ.. 

700.0 -

• 
-

�' 
-

-

400.0 
0 

-

-

100.0 
-

--
--

·200.0-·t-;-,----.--.--,��-,--.------.--,--::7.:�-r---r---Y----r----r--.r---r---2000.9 2004.4 2007.9 2011.4 2014.9 

Tlme 

• Fig. 9: Forecast a11d Residuals Plots 

Occurrence is prevalent in the third quarter. 

4.4.3. Senior Staff Dependant 

Forecast Summary Section 

Variable SENIOR STAFF DEPEND,,i.\NT
- -

Number of Rows 44 

Mean 873.0682 

Pseudo R-Squared 0.032225 

Mean Square Error 115319 .9 

Mean I Error I 206 .1293

Mean IPercent Error! 11.95116 

Forecast Method Winter's with multiplicative seasonal adjustment. 

Search Iterations 160 

Search Criterion Mean Square Error 

Alpha 0.1870512 

Beta 5.536764E-07 

Gamma 4.69,191 SE-02

Intercept (A) 865.5253

Slopc(l3) -1.174567 1-0l

Season 1 )•actor 0.9335328 
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Fig. 10: Forecast and Residuals Plots 

Occurrence is prevalent in the second quarter. 
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O�currence is prevalent in the second quarter . 

• 
4 

40 

••

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.4.4 Junior Staff 

Forecast Summary Section 

Variable JUNIOR STAFF 
-

Nu1nber of Rows 44 

Mean 768.3182 

Pseudo R-Squared 0.282412 

Mean Square Error 108453.9 

Mean \Error! 210.8749 

Mean \Percent Errorj23.02264 

' 

• 

Forecast Method Winter's with multiplicative seasonal adjustment.

Search Iterations 156 

Search Criterion Mean Square Error 

Alpha 0.3688486 

Beta 4.388163E-08 

Gamma 0.0531091 

Intercept (A) 729.826

Slope (B) -2.595725E-05

Season 1 Factor 0.9835971 

Season 2 Factor 1.067032 

Season 3 Factor 0.9917009 

Season 4 Factor 0.9576697 

I 

' 
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Fig 11: Fo,·ecast and Residuals Plots 

Occurrence is p1·evalent in second quarter 

4.4.5 Junior Staff Dependant 

Forecast Summary Section 

Variable JUNIOR STAFF DEPENDANT 

Nu1nber of Rows 

Mean 761.8864 

- -

44 

Pseudo R-Squared 0.365000 

Mean Square Error 96780.94 

Mean IErrorl 199.8716 

Mean !Percent Error! 15.96441 

Forecast Method Winter's with multiplicative seasonal adjustment. 

Search Iterations 150 

Search Criterion Mean Square Error 

Alpha 0.4600265 

Beta 8.195506E-07 

Gamma 0.1094823 

Intercept (A) 762.2292

Slope (B) -5.789594E-04

Sea5on I ,�actor 0.939238,1 

Season 2 J�actor I oss,156 
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Fig. 12: Forecast and Residuals Plots

Occurrence is prevalent in the second quartet·.

4.4.6 Number Admitted to Sick Bay

Variable NO ADMITTED TO SICK BAY
-

- - -

Number of Rows 44 

Mean 1285.977

Pseudo R-Squared 0.000000

Mean Square Error 245314.2

Mean !Error! 332.8636

Mean !Percent Error! 14.61283

.. 
... 

• 

Forecast Method Winter's with multiplicative seasonal adjustment.

Search Iterations 145 

Search Criterion Mean Square Error

Alpha 0 

Beta 1 

Gamma 0 

Intercept (A) 1362.25
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Slope (B) 0 
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NO_ADMITTED_TO_SICK_BAY Forecast Plot 
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Fig. 13: Forecast and Residuals Plots 

Occurrence is prevalent in the second quarter 
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Table 4.10: Summary of Results 

-V}L� .. ·��LES LEAST SQUARES 

Student 

Senior Staff 

11 

Senior Staff 
" 

Dependant 

Junior Staff 

MODEL 

Y=14.042X + 1618.7 

Y= -5.2145X +

765.69 

Y= -13.028X +

1261.4 

Y= -16.751X +

1246.4 

l\..� ·-v J"- , IL�· '"v [A ORDER 

MODEL 

' .. 

16,0887 

11.4459 

10.5927 

I' 

lL�,· v.A(3, 1, 3)

\ 

SEASONAL 

(PREVALENCE 

FACTOR) 

Season 3 (9.475296) 

Season 3 (I .070458) 

Season 2(1.070458) 

12.3462 )��·-
--

M[A(3, 1, 3) Season 2 (1.067032) 

, Junior staff Y -20.455X + 1317.5 13.8174 A�· '"v[A(3, 1, 3) Season 2 (1.085456) 

Dependent 

' 
... 

• 
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• 

5.0 

• 

· CHAPTERFIVE

' 

• 

S i..l:_A..L y OF FINDINGS, CONCLUSION AND RECOMMENDATIONS 

Having analyzed and interpreted the result generated using E-View� it suffices to 

discuss the result and offe1· useful suggestions to the Management of the hospital to 

further enhance better medical services to the university comm11nity. 

; 

5.1 Summary of Findings 

The Least squares result revealed.· that there is quarterly increase of 14 and 4 

patients for student respectively as clearly unveiled in figures. This result calls for serious 

investigations on possible causes of illness in the University Comm11nity especially 
' 
... 

among the students and patients admitted to sick bay so as to curb the t1·ends of increase 

in the number of patients reporting for treatment in the hospital. 

The outcome of the analysis shows that there is quarterly decrease of 5, 13, 1 7, 

and 20, patients for senior staff, senior staff dependant, junior staff, and junior staff 

dependant respectively. This evidently suggests that categories of peoples mentioned here 

live in hygienically good environment. 
The Unit Root Test carried out on the data revealed that each variable is stationary 

• . 
• 

at order one. Four diffe1·ent set of autoregressive moving average ( '-LJ,. ) models were 

fitted to each of the series and the best of these models is selected. The selection criterion

used here is AIC. The best models selected are: � (l,1 ,1 ), � (2,1 ,2),
(4, 1 ,4) with the following AIC parameters 16.0887, 1 1.4459, (3, 1,3), 

10.5927, 12.3462, 13.8174 for students, senior staff, senior staff dependant, junior staff,

junior staff dependant, and number admitted·respectively.

Seasonal variation using multiplicative model shows thnt students and senior staffs 
visits the Hospital prevalently during 1he third quarter of the year (July, August, and

September) while visitation to the hospital is prcvulcnt nn1ong th senior taff dependant, 

Junior staff, Junior staff dependant, and Number nclmittcd to sick. bn) during ·cond 

quarter of the year (April, Mny, and June). 
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• 

5.0 

I ...... ....... --� CHAPTER FIVE 
S .&..I. �-Y OF FINDINGS, CONCLUSION AND RECOMMENDATIONS

Having analyzed and interpreted the result generated using E-View� it suffices to 

discuss the result and offer useful suggestions to the Management of the hospital to 

further enhance better medical services to the university comm11nity. 

, 

5.1 Summary of Findings 

The Least squares result revealed that there is quarterly increase of 14 and 4 

patients for student respectively as clearly unveiled in figures. This result calls for serious 

investigations on possible causes of illness in the Unive1·sity Community especially 
' ... 

among the students and patients admitted to sick bay so as to ct1rb the trends of increase 

in the number of patients reporting for treatment in the hospital. 

The outcome of the analysis shows that there is quarterly decrease of 5, 13, 17, 

and 20, patients for senior staff, senior staff dependant, junior staff, and junior staff 

dependant respectively. This evidently suggests that categories of peoples mentioned here 

live in hygienically good environment. 

The Unit Root Test carried out on the data revealed that each variable is stationary 
• . • 

at order one. Four different set of autoregressive moving I\Verage ( ....... "".LJ. ) models were

fitted to each of the series and the best of these models is selected. The selection criterion

used here is AIC. The best models selected are: "-L.1. ( 1 ,1 , 1 ), � (2, 1 ,2),

( 4, 1,4) with the following AIC parameters 1 6.0887, 1 1 .4459, (3, 1,3), 

10.5927, 12.3462, 13.8174 for students, senior staff, senior staff dependant, junior staff.

junior staff dependant, and number admittecl'respectively.

Seasonal variation using multiplicative model shows that students and senior staffs 

visits the Hospital prevalently during the third quarter of the year (July. August, and 

September) while visitation to the hospital is prevalent nn1011g th enior staff dependant. 

Junior staff, Junior staff dependant, and Nun1bcr adrnitt d to sick buy during • cond

quarter of the year (April, May, and June).
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' 

5.2 Conclusion 

The health status of the University �comm11nity dwellers are not the same. The 

number of students who visit the health center for treatment will be increasing. This is 

attributable to the large population of students living in the halls of residence. While 

attendance at the clinic by the staff has been decreasing by various 1nagnitude,. It was 

also fo11nd that the senio1· and junior staff dependants attend the clinic more frequently 

than the staff themselves. The difference in attendance and seasonality will afford the 

management of tl1e Jaja clinic the opportunity of allocation of resources to each category 

when the need arises. 
I 

5.3 Recommendations 

Since the analysis revealed marked difference among tl1e attendances of the five 

categories of the inhabitants of the university community, as well as their seasonal 

variation, it is suggested that each category �e adequately pr·epared for in the allocation of 

resources. 

, 
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APJ>ENDIX 

Quarterly Data on patients allendance at tl1e Jnjn Clinic, University of llladan 
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APPENDIX 
Quarterly Data on patients attendance at the Jaja Clinic, University of Ibadan
Year Quarter s ss SSD JS JSD NSB 

2001 Ql 4276 725 1295 1363 1409 1513 

Q2 2144 780 1163 1455 1353 1269 

Q3 4071 879 1335 1587 1597 1545 

Q4 863 645 1097 1394 1266 1122 

2002 Ql 1531 669 1066 1278 1187 1187 

Q2 2347 692 1385 1397 1632 1373 

Q3 2365 809 1173 � 1284 1362 1227 

Q4 1802 710 1230 1024 1394 1262 

2003 I Ql 2171 737 1263 1235 1462 1288 

Q2 1974 760 1202 1154 1132 1500 

Q3 2365 809 1173 1284 1207 1339 

Q4 1802 710 1230 1024 1056 1660 
I 

2004 Ql 1756 688 1253 965 974 1083 

Q2 768 733 1189 954 933 1038 

Q3 2154 712 1152 957 1030 1351 

' Q4 1247 689 1009 806 853 1160 

2005 Ql 1057 794 992 737 738 1018 

Q2 847 816 1194 851 862 1156 

Q3 2189 769 1050 � 664 782 1361 

Q4 1163 584 880 698 629 1�05 

2006 Ql 888 695 884 603 627 1115 

Q2 796 665 917 623 642 1322 

894 641 631 1214 Q3 949 648 

785 621 so_ 1414 
Q4 894 552 

·737 590 tl37 12 l� 11 13 513 Ql 2007 
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Q2 687 522 846 618 

Q3 882 620 772 
• 

656 .., 

Q4 1215 375 574 505 

2008 Ql 1245 528 714 554 

Q2 1777 620 855 675 

Q3 858 598 890 604 
I 

' Q4 1526 520 626 711 

2009 Ql 1750 510 587 527 

Q2 3007 491 848 638 

Q3 234 541 764 602 

Q4 1884 441 714 546 

2010 Ql 1918 571 884 840 

Q2 2545 593 801 546 

Q3 4451 566 904 .., 752 

Q4 1952 443 682 569 

2011 Ql 4219 587 739 799 

Q2 3839 687 843 1000 

Q3 4749 748 960 979 

Q4 2854 785 1054 947 
• • 

Source: University of Ibadan Digest of statistics.
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