
LINEAR MIXED EFFECT MODELLING OF FACTORS ASSOCIATED \\'ITII 

ADOLESCEN'l'S QUALITY OF LJFE 

By 

ADEGBENRO ABJODUN ADEYI KA 

8. Sc. (I-Ions.) Statistics (Bowen Universit))

Matric No. 188210 

A DISSERTATION SUBMIT
'"

fED '"fO TI lb DGPAI� I ML; l OI LI)IDEl\tllOIJOG'i' 1\ D 

MEDICAL S
r

f ATISTICS, FACULTY OF PUBLIC I IEAL 1�11. C'OLL 1-:.Gl? OF MFDICI E, 

UNIVERSITY OF IBADAN, NIGERIA 

IN PARTIAL FULFILMENT OF '"fl-IE REQUIREMENT FOR TI-It A�! ARD Of A 

MASTERS OF SCIENCE DEGREE (M.Sc.) IN BIOSTATISTICS 

November, 2016 
UNIV

ERSITY O
F IB

ADAN LI
BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



LINEAR MIXED EFFECT MODELLING OF FACTORS ASSOCIATED WITH 

ADOLESCENTS QUALITY OF LIFE 

By 

ADEGBENRO ABIODUN ADEYINKA 

B. Sc. (Ilons.) Statistics (Bo\ven Uni,1ersit)')

Matric No: 188210 

A DISSERTATION SUBMIT"fED ,.ro TI IE 01..:PAR'f'tvll: 1 (.)1 [ .. Pl Dl· f\11101.,0GY 1\1 D 

MEDICAL STATISTICS, FACULTY OI; IJUBLlC I IEAL l 1-1. COLI .. EGE OF MEDICINE� 

UNIVERSITY OF IBADAN, NIGERlt\ 

IN PARTIAL FULFILMENl� OF TI IE REQUIREMENTS r:oR TI-le A Vv ARD Of A 

MASTERS OF SCIENCE DEGREE (M.Sc.) IN BIO l'ATISTICS 

Nove111ber, 2016 
UNIV

ERSITY O
F IB

ADAN LI
BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



CERTIFICATION • 

I certify that this research work was duly carried out directly under our supervision and also 

meets the regulations governing the award of tl1e degree of M.Sc. Biostatistics of the Depart111ent 

of Epidemiology and Medical Statistics, Faculty of Public Health, College of Medicine, 

Universi of Ibadan. 

• • • • • • • • • • • • • • • • • • • • • • • • 

Dr 0. M. Akpa. 

BSc, M.Sc., Ph.D. (Ilorin) 

Departn1ent of Epidemiology a11d Medical Statistics, 

Faculty of Public Health, 

College of Medicine, University of Ibadan . 

.................... f :r·

Dr R. F. Afolabi. 

. . (;:, '1 .. l . .. ?_ 67 1 

B. Sc .. M.Sc .. Ph.D. (Ilorin)

Department of Ep1demiolog) and Medical Statistics, 

Facult, of Public Health. 

College of !\1ed1c1ne. Uni\ersity of Ibadan. 

'' 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



DEDICATION 

To n1y immediate family, this is for you. 

I I I 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ATTESTATION 

I understand the nature of plagiarism, and I am aware of the University's policy on this. I certify 

that this dissertation reports work by me has not bee11 presented to any other University or body . 

• 

Signature .............................. . Date . . . . . . . . . . . . . . . . . . . . . . . . .  . 

IV 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ACKNOWLEDGEMENTS 

After an intense period of Leaming, I feel blessed to have learnt under great professionals and 

colleges. Tl1e fact that I was associated with these brilliant minds brings me joy. Writing this 

dissertation has had an enormous effect on me and I would like to reflect on the individuals that 

helped me througl1 the whole process. 

Firstly, I would like to acknowledge 1ny pare11ts Mr Oleleka11 ai1d Mrs Adekunbi Adegbe1lfo, 

without who1n I would not l1ave existed. For tl1eir prayers, love, care, n1oral a11d financial 

supports, God bless them. Tl1ei1· little boy is gradually getting there! 

I would like to extend my unp1·ecedented gratitude to my fatl1e1·ly supervisor, Dr 0.M Akpa, for 

his guidance ai1d love through my progrrun. It still baffles me that a man so simple and easy 

could be so knowledgeable. To be since1·e, I was scared the first ti1ne I 111et l1irn but he turned out 

to be tl1e best tJ1i11g that ever l1appened to 111e at U11iversity of Ibadan. I lis focus a11d conunitment 

geared n1e to the full fulfillme11t of my pote11tials. 1-Ie did11 't jt1st teacl1 111e academics alone, he 

taught n1e in aU aspect of life itself� To 1ne l1e is 11ot just my 111entor but a concerned fathe1·, a 

cari11g brother and a wonderful f1·iend. I feel blessed and ratl1e1· fortt111ate tl1at our paths crossed. 

My upn1ost appreciatio11 goes to n1y loving a11d approacl1able Lectt1re1· Dr R.F Af olabi, for his 

fatl1erl)' support and advice since 1ny deg1·ee days. 1-Iis advice made me stick to statistics and I 

will forever be grateful. Maybe we' 11 n1eet agai11 in Ph.D. 

I also appreciate all other lectt1rers in tl1e Depart1nent for tl1e knowledge a11d skill they passed to 

n1e throughout ID)' postgraduate study. 

I �'ould like to express my appreciation to my sibling, Barrister Atinuke Abioye Adegbe11ro, 

Aba)'Omi Adegbenro, Adebimpe Adegbenro and my little sister Adepeju Adegbenro. Their love 

kept me going. 

To ID)' colleges. Adekunbi Ogunmokun, Olaniyi Olutola, Emeka Nwimo, Owoeye Olamiposi, 

Akinsan)·a Adebisi. Adepoju Fatima, Lamidi Wasiu, Aghoghovia Samuel and othe1·s that are too 

numerous to mention I am grateful to you all and I' 11 miss you dearly. 

J\1y unrestricted appreciation goes to my girlfrie11d Miss Oluwatumininu Adebesin. for l1er 

tolerance. support and patience through the years. Your love gives me hope. 

FinaJl)'� I gi\ e aJJ praises. gJor)'. honour and adoration to God Almighty who has bec11 111)· 

fortress and shield C\'er since I "a5 born ti II now May His name be praised forever. Hal lclujal1 1

V 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



AIDS 

APFI 

ARI 

AYA 

BRP 

CADI 

CDLQ 

CF 

cs 

DID 

END 

GPD 

HAART 

HN 

LME 

LMIC 

MEPIN 

ML 

MLR 

NBS 

OCD 

ocs 

PF 

PHD 

PSD 

QOL 

REML 

RNA 

SD 

SES 

SPSS 

SRD 

u�

U7\1ICEF 

\( 

\\ ·110 

\\1l-i0()0L-BR1 F 

LIST OF ABBREV ATION AND ACRONYMS 

II 

Acquired Immune Deficiency Syndrome 

Adolescents' psychosocial fw1ctioni11g Inventory 

Autoregressive (I) 

Adolescents and Young Adults 

Behaviour and Relationship Problems 

Cardiff Acne Disability Index 

Cl1ildren 's Dermatology life Quality 

Cystic Fibrosis 

Co111pot111d Sy1nmetry 

Defi11ed Inl1abi tan ts per Day 

Envirorune11t Don1ain 

General Psycl1osocial Dysfu11ctions 

I-Iighly Active Antiretroviral Therapy 

Ht1n1an I111111tmodeficie11cy Virus 

Linear Mixed Effect 

Lower-middle-income countries 

Medical Education Partnership Initiative in Nigeria 

Maximum likelihood 

Multinomial logistic regression 

National Bureau of Statistics 

Obsessive Compulsive Disorder 

Optimism and Coping Strategies 

Psychosocial Functioning 

Physical Health Domain 

Psychological Domain 

Quality of life 

Restricted maximurn likelihood 

Ribonucleic acid 

Standard deviation 

Socioeconomic status 

Statistical Package for Social Sciences 

Social Relationship Domain 

United Nations 

United Nations Children's Fund 

Variance Components 

World 1 JeaJth Organizatio11 

WI 10-<.)uality of Lifc-BRr:r: 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



TABLE OF CONTENTS 

•• 

Certification . . ... . .. . . . . . .  . • • • • • • • • • • • • • • • • • • • • • • • • • • •  • • • • •• • • •  • • • • •  • • • • • • • • • • • • •  • • • •  • • • •  • • • • • • •  •••••• •• • • • • • • ••• 11 

• • •

Dedication. • • • • •  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  • • •  • • • • • • • • •  •• • • • • • • •  • • • • • • •• • • • • •••• •• • • •• •• • • • • • • • • •  Ill 

• 

Attestation .. • • • • • • •  • • • • • • • • • • • • • • • • •  • • • • • •• •• • • • •  • • • • •• • • • • • • • • • • • • • •  •• • • • • • • •• • • • •  • • • • • • • • • •• • • •  • • • • •• • • ........ IV 

Acknowledgment ..  • • • • • • • • • • • • • • • • • • • • • • • • •  • • •• • • • • • • • • • • • • • • • • •• • • • • • • •• • • • • • • • • •• •• • • • • • • • • • • • • • • •  • • • • • . ..•. V 

• 

List of abbreviations and acro11yn1s . .  • •  • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  • • • • • • • • • • • • •  • • • • • • • •  • • • • •  •• • • •• • •••••••• VI 

• • 

Table of contents . .  • • • • • • • • • •  • • • • • • • • •  • • • • • • • • •  • • • • • •  • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• •• • • • • • • • • • • • • • • • • • • • • • • ••• Vll 

•• •

List of tables . . . . . .  . • • • •  • • • • • • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • •  • • • • • • • • • • • • •• •  • • •  • • • • • • • • • • • • •• • • • • . Xlll 

••• 

Abstract . . .  • • • • • • • • •  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  •• • • • • • • • • • • • • • • • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • • • • • • •  • • • ••••  . XVlll 

CHAPTER ONE .............................................................................................................................. I 

INTRODUCTION ........ ............................................. . .............. ...... . .......................................... .... I 

1.1 Background of tl1e study . .. .. . ...... . ....... . .................. .............. ' .............. ' ............... ... ' .......... . I 

1.2 Problem staten1ent ............................................................................................................. 3 

1.3 Justification ....................................................................................................................... 4 

1.4 Objectives ......................................................................................................................... 5 

1 4.1 Broad objectives: ....................................................................................................... 5 

1 4.2 pecific objectives: ..................................................................................................................... 5 

CHAPTER T"\\-10 ............................................................................................................................. 6 

L1·1-ERA TI1RE REVIEW ................................................................................................................ 6 

2.1 Introduction ....................................................................................................................... 6 

7? 
-·- Adolescents quality of life specific to disease conditions or life situation ....................... 6 

2 2 1 Hi, and aids estranged adolescents .................................................................................. 6 

2 ·- Orphanhood ........................................................ ' ......................................... . ............... 7 

7 ? ..,
...,,_ . ..:) Epilepsy estranged adolescents • ............................................................................... 9 

2.2.4 Qual1t) of life of adolescents w1tl1 cystic fibrosis (CF) ......................................... . . 9

2.2.5 C)ualit)' of life of adolescents affected by cancer •••• • • •• • • • • •• • • • • • ••••••••• • • • •• • • • • • • • •••• •••• • • •
9 

2.2.6 ( hildhood deprcssi<Jn and quality of Jife I • • " I • • t t • • ,t • • • • • • • I • • • • • • • • • • • • • t I • • t • • • • • f • • f I • • • I • • • •  • • • t I • I • to 

2.2.7 Acne in rcJatior1 to quality <>f. life of acJ<>lcscents ............................................. • • • • l ()

/II 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2.3 Studies involving the psychosocial functioning of adolescents specific to disease 
conditions and life situations ..................................................................................................... 10 

2. 4 Clu square test ...................................................................................................................... 11 

2.5 Multiple Linear Regression ................................................................................................. 12 

2.6 Multinomial Logistic regression (MLR) ............................................................................. 12 

2. 7 S1:t1djes involving linear mixed effect modeli11g (LME) ...................................................... 14 

2. 7 .1 Studies in vol vi11g socio-economic and socio-demograpl1ic status ................................ 14 

2. 7 .2 Studies involving n1edication use and disease enligl1tenment ...................................... 15 

2.8 Reliability of the Adapted WHO Qt1ality of Life-BREF (WHOQOL-BREF) and the 
Adolescents Psycl1osocial Functioning Inventory (APFI) ......................................................... 17 

CHAPTER T�E ....................................................................................................................... 18 

METHODS .................................................................................................................................... 18 

3.1 Study design .................................................................................................................... 18 

Study area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 8

Study population ............................................................................................................. 18 

Data collection ................................................................................................................ 18 

3.3 

3.4

3.5 Measures ......................................................................................................................... 1 9 

" - 1 ., .). 

3 ,.. ? 
.)._

3.5.3 

3.5 4 

3 5.5 

Socio-Demographic cl1aracteristics of respondents ............................................ -.... 19 

The Adolescents Psychosocial Functioning Inventory (APFI) ............................... 19 

APFI Method of sco1·ing .......................................................................................... 1 9 

Adapted WHO Quality ofLife-BREF. (WHOQOL-BREF) ................................... 20 

\\THOQOL BREF Method of scoring ...................................................................... 20 

3 6 Data management and statistical techniques .................................................................. 20 

3 6.1 Chi square analys1s ........................................................................................................ 21 

3 6 2 MuJtiple Linear Regression ........................................................................................... 21 

3 6 3 i\1ult1nomial Logistic regression (MLR) ................... ................................................... 21 

3. 7 Statistical mode) .................................................................................................................. 22 

3.7. J Assumptions of LYiE ............................................................................................. . 24 

3.8 �1ethods of parameter estimation ....................................................................................... 24 

J 8 l 1aximum likelihood method for parameter csl1matior1 (MI.,).................................... ..,4

3 8 2 Rc.strictcd '1faximum likcliJ1ood mcthocJ for p,1rarnc1cr c�tir11nt1or1 (RI f\-111) . .... ... . .  ""() 

I Ii I 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

3.8.3 Covariance structures .................................................................................................... 26 

3 .9 Exploratory Data Analysis ............................................................................................... 28 

3 .9 .1 Model Building Process ............................................................................................. 28 

CHAPTER FOUR ......................................................................................................................... 29 

RESULTS ...................................................................................................................................... 29 

4.1 Socio-den1ograpl1ic cl1aracteristics of Participants .............................................................. 29 

4.2 Variation in the quality of life of participa.nts across socio den1ographic disparities .......... 31 

4.3 Multinomial Logistic Regression of tl1e association between Socio demograpl1ics and 
Quality of Life of ·participants .................................................................................................... 33 

4.4 Assessing the effect of Psychosocial fu11ctioni11g and Age on the Qt1ality of life of 
• • 

part1c1 pants ................................................................................................................................. 3 5 

4.5 Linear n1ixed effect n1odel ................................................................................................... 3 7

4.5. l Linear Mixed effect model of Psycl1osocial fu11ctio11ing and Socio demographics using 
Maximum likelihood n1ethod of estin1atio11 ar1d Variance Components Covaria11ce structu1·e.
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · ............................................................................ 3 7 

4.5.2 Linear Mixed eftect n1odel of Psycl1osocial functioning a11d Socio demographics using 
Restricted Ma'Cimt1m likelihood 111etl1od of estin1ation and Variance Co1nponents 
Covariance structure ............................................................................................................... 3 9 

4.5.3 Linear Mixed effect model of Psycl1osocial functioning and socio demographics using 
maxin1um likelihood method of estimation and co1npound symmetry covariance structure 41 

4.5.4 Linear Mixed effect rnodel of Psychosocial functioning and socio demographics using 
restricted maximum likelihood method of estimation and compot1nd synunetry covariance 
structure .................................................................................................................................. 4 3 

4.5.5 Linear Mixed effect model of Psychosocial functioning and socio de1nographics using 
maximum likelihood method of estimation and toeplitz covariance structu1·e ...................... 45 

4 5.6 Linear Mixed effect model of Psychosocial fu11ctioning and socio demographics using 
restricted maximum likelihood method of estimation and toeplitz covariance structure ...... 4 7 

4.5. 7 Linear Mixed effect model of Psychosocial functioning and socio demograpl1ics usi11g 
maximum likelihood method of estimation and unstructured covariance structure ............ 49 

4.5.8 Linear \1ixed effect modeJ of P5ychosocial functioning and socio demograpl11cs using 
restricted maximum l1kel1hood method of estimation and Linstructurcd covariance strtacturc

......• _ ...................•.. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 

4.5. 9 I.Ji near \11xed cf1-cct mode I of Psychosocial f unctio111ng a11d socio de111ograpt11cs t1s111g

maximum likelihood method 01· estimation and I· irst-or,lcr /\t1torcgrcss1vc co\ t1ria11cc 
structure ............. ,................................ . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 

f ,'. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.5.1.0 Linear Mixed effect model of Psychosocial functioning and socio demographics 

using restricted maximum likelihood method of estimation and first-order Autoregressive 
covariance structure ................................................................................................................ 5 5 

4.5.1. l Linear Mixed effect model of Psycl1osocial functioning and two socio demographics 

using maxin1um likelil1ood metl1od of estimation and variance co111ponents covariance 
structure .................................................................................................................................. 5 7 

4.5.1.2 Linear Mixed effect n1odel of Psycl1osocial functioning and two socio demographics 
using restricted maximum likelihood 111etl1od of estimation and variance components 
cova1·iance structure ................................................................................................................ 59 

4.5.1.3 Linear Mixed effect n1odel of Psychosocial functioning a11d two socio demograpl1ics 

using maximum likelihood n1etl1od of estin1ation and compound sym111et1·y covariru1ce 
stru.c ture .................................................................................................................................. 61 

4.5.1.4 Linear Mixed effect model of Psychosocial functioning and two socio demograpl1ics 
t1sing restricted maxin1u111 likelil1ood n1etl1od of' estin1ation and co1npound syn1n1etry 

covariance structure ................................................................................................................ 63 

4.5.1.5 Linear Mixed effect n1odel of Psycl1osocial f't111ctio11i11g and two socio demograpl1ics 
using n1axi1nun1 likelihood n1ethod of estimation a11d toeplitz co,,ariance structure ............. 65 

4.5.1.6 Linear Mixed effect n1odel of Psychosocial functioni11g and two socio demographics 
using restricted n1axin1un1 likelihood 111ethod of estimation and toeplitz covariance structu1·e 
................................................................................................................................................ 6 7 

4.5.1. 7 Linear Mixed effect n1odel of Psychosocial functioning and two socio demographics 
using maximum likeljhood method of esti1nation and unstructured covariance structt1re ..... 69 

4.5.1.8 Linear Mixed etTect model of Psychosocial functioning and two socio demographics 

using restricted maximum likelihood 1netl1od of estimation and unstructt11·ed covariance 

structure .................................................................................................................................. 71 

4.5 1.9 Linear Mixed effect model of Psychosocial functioning and two socio demographics 

using maximum likelihood method of estimation and first-order autoregressive covariance 

structure . .............................. ................................................................................................. 73 

4.5.2.0 Linear Mixed effect model of Psychosocial ft1nctioning and two socio de1nograpl11cs 

using restricted maximum likelihood method of estimatio11 and first-order autoregressive 

co, ariance structure ...................................................... .................................. ...................... 7 5 

4.5.2.1 Linear 1ixed effect model of Psychosocial functioning and three socio 

demographics using maximum l1keJ1hood method of estimatio11 and variance con1ponents 

co,,ariancc structure ................................................................................................................ 77 

..J 5.2.2 Lin�ar \.11,.,cd ct·tcct modeJ of fl �ycl1<)S<)cial ft1r1ctioni11g and tl1rcc ':iOC10 

demographic!:> using restricted maxi n1 u111 Ii kc Ii l1clc>d 111c tl1c,cJ <) 1· est i 111�lt tt lll l111tl \' ,1r1 fllll'L� 

components covariance structure .... .. . e • • # • •  I I • 4' • I t e I I I I • I I • • I I I I I I • •  I t, • t I I I I • I t I • t • I • 

I 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.5.2.3 Linear Mixed effect model of Psychosocial functioning and three socio 

demographics using maximum likelihood method of estimation and compound symmetry 

covariance structure 81 

4.5.2.4 Linear Mixed effect model of Psychosocial functioning and three socio 

demographics using restricted 1naximum likelihood n1ethod of estimatio11 and compotmd 

symmetry covariance structure 83 

4.5 .2.5 Linear Mixed effect model of Psycl1osocial functioning and tlrree socio 

demographics using maxin1tun likelihood metl1od of estimation and toeplitz covariance 

structure 8 5 

4.5.2.6 Linear Mixed effect 1nodel of Psychosocial functioning and tlrree socio 

demographics using 1·estricted n1axi1nu1n likelil1ood 111ethod of estimation and toeplitz 

covariance structure 87 

4.5 .2. 7 Linear Mixed effect 111odel of Psycl1osocial functioning and three socio 

demographics using maxin1t1n1 likelil1ood 1netl1od of esti111atio11 ru1d unstructured covariance 

structure 89 

4.5.2.8 Linear Mixed effect model of Psycl1osocial functioning and three socio 

demograpltlcs using restricted n1axin1t1111 likelihood metl1od of esti1nation and unstructured 

covariance structure 91 

4.5.2.9 Linear Mixed effect 111odel of Psycl1osocial functioning and three socio 

demographics using maxin1u111 likelil1ood n1etl1od of estimation and first-order 

autoregressive covariance st1·ucture 93 

4.5.3.0 Linear Mixed effect n1odel of Psychosocial functioning and three socio 

demographics using restricted maxi1nmn likelihood 1nethod of estimation and first-order 

autoregressive covariance structure 95 

4.5.3.1 Linear Mixed effect n1odel of Psychosocial functioning and fot1r socio demographics 

using maximum likelihood n1etl1od of estimation and variance con1ponents covariance 

structure 97 

4.5.3.2 Linear Mixed effect model of Psychosocial functioning and four socio demographics 

using restricted maximum likelihood method of estimation and variance compone11ts 

co, ariance structure 99 

4.5.3.3 Linear Mixed effect model of Psychosocial functioning and four socio demog1·aphics 

using maximum likelihood method of estimation and compound symmetry covariance 

structure . 1 0 1 

4.5.3.4 Linear Mixed effect modeJ of Psychosocial functioning and four socio demographics 

using restricted maximum likelihood method of estimation and compound syn1metry 

co,,anance structure 103 
4.5.3.5 Linear Mixed effect modeJ of Psychosocial ft1nction1ng a11d four socio de1nograpl1ics 

using maximum Jikelthood method of estimation and toeplit/ covaria11ce structt1rc Io-; 

:,: ' 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.5.2.3 Linear Mixed effect model of Psychosocial functioning and three socio 

demograprucs using maximum likelihood method of estimation and compound symmetry 

covariance structure 81 

4.5 .2.4 Linear Mixed effect model of Psychosocial functioning and three socio 

demographics using restricted n1aximum likelihood n1ethod of estimation and compound 

symmetry covariance structure 83 

4.5.2.5 Linear Mixed effect model of Psycl1osocial functioning and tl1ree socio 

demographics using maxin1tun likelil1ood metl1od of estimation and toeplitz covaria11ce 

structure 85 

4.5.2.6 Linear Mixed effect 1nodel of Psychosocial functioning and tl1ree socio 

demographics using restricted n1axi1nun1 likelil1ood 1nethod of estimation and toeplitz 

covariat1ce structure 87 

4.5.2. 7 Lineai· Mixed effect n1odel of Psycl1osocial ftu1ctioning a11d tlu·ee socio 

demographics using maxin1t1111 likelil1ood 111etl1od of estin1atio11 a11d unst1·uctured covariai1ce 

structure 8 9 

4.5.2.8 Linear Mixed effect model of Psycl1osocial functio11ing and tlu·ee socio 

den1ographics using rest1·icted n1aximun1 likelil1ood 111etl1od of esti1nation and unstructt1red 

covariance structure 91 

4.5.2.9 Linear Mixed effect 111odel of Psychosocial fu11ctioning and three socio 

demographics using maxi111un1 likelil1ood n1ethod of esti111ation and first-order 

autoregressive covariance structure 93 

4.5.3.0 Linear Mixed effect n1odel of Psychosocial functioning and three socio 

demographics using restricted n1aximun1 likelihood method of estimation and first-order 

autoregressive covariance structure 95 

4. 5 .3. l Linear Mixed effect model of Psychosocial functioning and fou1· socio demographics

using maximum likelihood n1etl1od of estimatio11 and variance components covariance

structure 97

4.5.3.2 Linear Mixed effect model of Psychosocial fu11ctioning and four socio demographics

usmg restricted maximum likelihood method of estimation and variance components

C0\1ariance structure 99
4.5.3.3 Linear Mixed effect model of Psychosocial functioning and four socio demographics

using maximum likelihood method of estimation and compound symmetry covariance

structure 1 0 I

4.5.3.4 Linear Mixed effect model of Psycl1osocial functioning and four socio den1ograpl11cs

using restncted maximum likelihood method of estimation and co1npound symmetry

CO\'anance structure I 03
4.5.3.5 Linear Mixed effect model of P5ychosocial f11nctioni11g and .four socio den1ograpl1ics

using maximum JikcJihood method of estimation and tocplitz covar1a11cc strt1ctt1re l Q';

/I 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.5.3�6 Linear Mixed effect model of Psychosocial functioning and four socio demographics 

using restricted n1aximun1 likelihood method of estimation and toeplitz covariance structure 

107 

4.5.3.7 Linear Mixed effect model of Psychosocial functioning and four socio demographics 

using maximum likelihood metl1od of estimation and unstructured covariance structure 

109 

4.5.3.8 Linear Mixed effect model of Psychosocial functiorung and fottr socio de1nographics 

using restricted maximum likelil1ood metl1od of esti1nation and unstructured covariance 

structure 111

4.5.3.9 Li11ear Mixed effect 111odel of Psycl1osocial ft1nctio11ing a11d four socio demograpl1ics 

using mcLximum likelil1ood method of estin1ation and first-order autoregressive covariance 

structure 113

4.5 .4.0 Linear Mixed effect 111odel of Psycl1osocial functioni11g a11d four socio detnographics 

using restricted maxin1u111 likelil1ood metl1od of esti111ation a11d fi1·st-orde1· at1toregressive 

covariance structl1re 115

4.6 Model fit assessment t1sing Akaike's Irtfor1nation Criterion. 117 

CHAPTER FfVE 119 

Discussion conclusions ru1d limitations 119 

5 .1 Discussion 119 

5.2 Conclusion 121 

5.3 Limitations 

5.4 Recommendation 

REFERENCES 

APPENDIX I 

APPENDIX II 

ztl 

121

122

123

133

135

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



LIST OF TABLES 

Table 4.1 Socio den1ographic distribution of participru1ts .............................................. 3 0 

Table 4.2 Variation in tl1e quality of life of pa11icipants across socio demographic disparities ... 32 

Table 4.3 Multinomial logistic regression of tl1e association between socio demographics and 

quality of life of participants ................................................................................. 34 

Table 4.4 Assessing tl1e effect of psycl1osocial functioning and age on tl1e qt1ality of life of 
• • 

part1c1pants ..................................................................................................... 3 6 

Table 4.5 .1 Linear mixed effect model of psychosocial functioning and socio demograpl1ics 

using maximum likelihood 111etl1od of esti111atio11 and varia11ce co111pone11ts cova1·iance 

structure ........................................................................................................ 3 8 

Table 4.5.2 L111ear n1ixed effect model of psycl1osocia11unctio11ing and socio demographics 

using restricted maximum likelil1ood n1ethod of estimation and variance compo11ents covariance 

structure ........................................................................................................ 40 

Table 4.5.3 Linear mixed effect 1nodel ot' psychosocial f1.1nctio11ing and socio demographics 

using maximun1 likelil1ood method of esti1nation and compound symn1etry covariance 

structure ........................................................................................................ 4 2 

Table 4.5.4 Linea1· mixed effect model of psychosocial functioning and socio demographics 

using restricted maximum likelihoo method of estimation and compound symmetry covariance 

structure ........................................................................................................ 44 

Table 4.5.5 Linear mixed effect model of psychosocial functioning and socio demographics 

using maximum likelihood method of estimation and toeplitz covariance structure ................ 46 

Tab]e 4.5.6 Linear mixed effect model of psychosocial functioning and socio demographics 

using restricted maximum likelihood method of estimation and toeplitz covariance 

structure ...................................................................................................... . 48 

Table 4.5. 7 Linear mixed effect model of psychosocial functioning and socio de1nograpl1ics 

using maximum likelihood method of estimation and unstructured covariance 

structure .......... ............................................................................................. "0 

·1-abJe 4.5 8 l.,incar mixed effect model cJf' psychos<lc1al ft111ct1or11ng and �ocio clc111c)grn11l11cs

using restricted maximun1 likclihoc,d rnct.J1,,cJ ,,t cstir11,1t1or1 ancl t1r1strt1clt1rccl C<) t1ri1111Lc

/ 111 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



structure ........................................................................................................ 5 2 

Table 4.5.9 Linear mixed effect model of psychosocial functioning and socio demograplucs 
using maximum likelihood metl1od of estimation and first order autoregressive covariance 
structure ........................................................................................................ 5 4 

Table 4.5.1.0 Linear mixed effect n1odel of psychosocial functioning and socio demographics 
using restricted maximum likelil1ood 1nethod of esti111ation ai1d first order autoregressive 
covariance structure .......................................................................................... 5 6 

Table 4.5.1.1 Linear 111ixed effect 1nodel of psycl1osocial fimctioning and 2 socio demographics 

t1sing maximtm1 likelil1ood metl1od of estin1ation and variance co1npone11ts covariance 
structure ........................................................................................................ 58 

Table 4.5.1.2 Linear mixed effect 1nodel of psycl1osocial ft1nctioning ru1d 2 socio demographics 
usi11g restricted maximt1111 likelil1ood n1etl1od of esti111atio11 and variance components covaria11ce 
structure ........................................................................................................ 60 

Table 4.5 .1.3 Linear mixed effect 1nodel of psycl1osocial functioning and 2 socio demographics 

using n1aximum likelil1ood metl1od ot' estin1ation and co111pound symmetry covariance 
Strll C ture ........................................................................................................ 6 2 

Table 4.5 .1.4 Linear mixed effect model of psychosocial functioning and 2 socio demographics 
using restricted ma."Xin1um likelil1ood method of esti1nation and compound symmetry covariance 
structure ........................................................................................................ 64 

Table 4.5.1.5 Linear mixed effect model of psychosocial ft1nctioning and 2 socio demographics 
using maxin1um likelihood method of estimation and toeplitz covariance structure ................ 66 

Table 4 5 1.6 Linear mixed effect n1odel of psychosocial functioning a11d 2 socio demog1·aphics 

using restncted maximum likelihood method of estimation and toepl itz covariance 

structure ........................................................................................................ 68 

Table 4.5.1. 7 Linear mixed effect model of psychosocial functioning and 2 socio de1nograph1cs 

using maximum likelihood me of estimation and unstructt1red covariance structure ............... 70 

Table 4.5. J 8 Linear mixed effect model of psycho5ocial functioning and 2 socio de111ograpl1ics 

using restricted maximum likcJ1hood method of estimation and unstructured CO\ ariancc 

structure... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ,') 

;,;1v 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



structure ........................................................................................................ 5 2 

Table 4.5.9 Linear mixed effect 1nodel of psychosocial functioning and socio de1nograpltlcs 
using maximum likelihood 1nethod of esti1nation and first order autoregressive covariance 
structure ........................................................................................................ 5 4 

Table 4.5.1.0 Linear mixed effect n1odel of psychosocial fi.mctioning and socio demograplucs 
using restricted maxi1nu111 likelihood n1ethod of esti1nation and first order autoregressive 
covariance structure .......................................................................................... 5 6 

Table 4.5.1.1 Linear mixed effect model of psychosocial fu11ctioning and 2 socio demograpl1ics 
using n1aximum likelil1ood 1nethod of estin1ation and variance components covariance 
structure ........................................................................................................ 5 8 

Table 4.5.1.2 Linear 1nixed effect model of psychosocial ft111ctio11i11g a11d 2 socio den1ographics 
using restricted maxin1tun likelil1ood 1netl1od of esti111ation and vru·ia11ce co1nponents covaria11ce 
structure ........................................................................................................ 60 

Table 4.5.1.3 Linear mixed effect 111odel of psycl1osocial functioning and 2 socio demograpl1ics 
using ma.xin1um likelihood metl1od of estin1atio11 and con1pound sy1nmetry covariance 
structure ........................................................................................................ 62 

Table 4.5.1.4 Linear mixed effect model of psychosocial functioning and 2 socio demographics 
using restricted maximum likelihood method of estimation and compound symmetry covariance 

structure ........................................................................................................ 64 

Table 4.5.1.5 Linear mixed effect model of psychosocial ft1nctioning and 2 socio demographics 

using maximum likelihood method of estimation and toeplitz covariance structure ................ 66 

Table 4 5.1.6 Linear mixed effect model of psychosocial functioning and 2 socio demographics 

using restricted ma.-ximum likelihood method of estimation and toeplitz covariance 

structure .................................................................. - ................................... 68 

Table 4.5.1.7 Linear mixed effect model ofpsychosoc1al functioning and 2 socio de1nograph1cs 

usml:! maximwn likelihood me of estimation and unstructured covariance structure ............... 70 
..., 

l"able 4.5. J .8 Linear mi .. xed effect model of psychosocial functioning and 2 socio clc111ograpl1ics 

using restricted ma."Ximum Jikclih<Jod method of cstin1at1on a11d unstructt1rcd C0\1nr1a11ce 

structure . . ............................... ...... .............................................. .......... ... 7:! 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



structure ........................................................................................................ 5 2 

Table 4.5.9 Linear mixed effect model of psychosocial functioning and socio demographics 
using maximum likelihood n1ethod of esti1nation and first order autoregressive covariance 
structure ........................................................................................................ 54 

Table 4.5 .1.0 Linear mixed effect model of psychosocial functioning and socio demograpl1ics 
using restricted maxi1num likelil1ood n1etl1od of esti1nation a11d first order autoreg1·essive 
covariance structure .......................................................................................... 56 

Table 4.5.1.1 Linear n1ixed effect model of psycl1osocial functioning a11d 2 socio demographics 
using maximun1 likelil1ood metl1od of esti111ation and va1·iance compone11ts covariance 
structure ........................................................................................................ 5 8 

Table 4.5.1.2 Linear mixed effect n1odel of psychosocial fu11ctioning a11d 2 socio demograpl1ics 
using restricted maximt1n1 likelil1ood n1etl1od of esti111ation a11d variance co1nponents covaria11ce 
structure ........................................................................................................ 60 

Table 4.5 .1.3 Linear mixed effect 111odel of psychosocial functioning and 2 socio demograpl1ics 
using n1axin1um likelihood 1netl1od of estin1ation and compound sy1nmetry covariance 
struc tu.re ........................................................................................................ 6 2 

Table 4.5.1.4 Linear mixed effect 1nodel of psychosocial functioning and 2 socio demographics 
usmg restricted maximum likelihood method of estimation and compound symmetry covariance 
structure ........................................................................................................ 64 

Table 4.5 1.5 Linear mixed effect model of psychosocial ft1nctioning and 2 socio demographics 

using maximum likelihood method of estimation and toeplitz cova11.ance structure ................ 66 

Table 4 5 1.6 Linear mixed e·ffect model of psychosocial functioning and 2 socio demographics 
using restncted maximum likelihood method of estimation and toeplitz covariance 

structure ...................................................................................................... 68 

Table ..t.5.1. 7 Linear mixed effect model of psychosoc1al functioning and 2 socio de1nograph1cs 

using maximum likelihood me of estimatton and unstructured covariance structure ............... 70 "' 

Table 4.5. J .8 Linear mixed effect model of psychosocial functioning and 2 socio de111ograpl1ics 

using restricted maximum likcJ1hoo<l method of estin1at1on and ltnslrl1ctt1rcd Ct)\ ar1a11cc

structure............................ . .......... ........ - ............................................ .. . 7� 

XIV 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.5.1.9 Linear mixed effect model of psychosocial functioning and 2 socio demographics 

using maximum likelihood method of estimation and first order autoregressive covariance 

structure ........................................................................................................ 7 4 

Table 4.5 .2.0 Linear mixed effect n1odel of psychosocial functioning and 2 socio demographics 

using restricted n1aximt1m likelil1ood n1ethod of estimation and first order autoregressive 
covariance structure ........................................................................................... 7 6 

Table 4.5.2.1 Linear mixed effect model of psychosocial functioning and 3 socio demograpl1ics 

using maxi1num likelil1ood 111ethod of estimation and varia11ce components covar·iance 

structure ........................................................................................................ 7 8 

Table 4.5.2.2 Linear mixed effect 1nodel of psycl1osocial ft111ctioning and 3 socio de1nog1·apl1ics 

using restricted maximun1 likelihood 111etl1od of esti111atio11 and varia11ce cotnponents covariance 

structure ........................................................................................................ 80 

Table 4.5.2.3 Linear mixed effect 1nodel of psychosocial ft111ctio11ing and 3 socio demographics 

using 111aximum likelil1ood 111etl1od of esti111atio11 and compouncl symmetry covariance 

structure ........................................................................................................ 82 

Table 4.5.2.4 Linear mixed effect n1odel of psychosocial functioning and 3 socio demographics 

using restricted maximum likelihood metl1od of estimation and compound symmetry covariance 

structure ........................................................................................................ 84 

Table 4.5.2.5 Linear mixed effect model of psychosocial functioning and 3 socio demographics 

using maxnnum likelihood metl1od of estimation and toeplitz covariance structure ................ 86 
..... 

Table 4 5.2.6 Linear mixed effect model of psychosocial functionjng and 3 socio de1nographics 

using restricted maximum likelihood method of estimation and toeplitz covariance 

structure ........................................................................................................ 88 

Table 4 5 2. 7 Linear mixed effect model of psychosocial functioning and 3 socio demographics 

using maximum likel1hood method of estin1at1on and unstructured covariance structure .......... 90 

Table 4.5.2.8 Linear mixed effect model of psychosocial functioning and 3 socio de1nograpl11cs 

using restricted maximum J1kel1hood method of estimation and unstructt1red covaria11cc 

structure ......................................................................... · .............................. 92 

'fabJe 4.5.2 9 J,incar mixed effect model of psychosoc1al f unct10111ng a11d 1 socio (fc111ogra11l11cs 

using ma-<1mum likelihood mctt1c)d of· c.stimatic1n a11cJ first <1rclcr c:1t1torcgrcss1,1c C<)\1nrin11LL 

'/.V 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



structtrre ........................................................................................................ 94 

Table 4.5.3.0 Linear mixed effect model of psychosocial functioning and 3 socio demographics 
using restricted n1aximum likelihood 1nethod of estimation and first order autoregressive 
covariance structu.re .......................................................................................... 96 

Table 4.5.3.1 Linear n1ixed effect model of psycl1osocial ft1nctioning and 4 socio demographics 
using maximum likelihood method of estimation and vai·iance co1nponents covaria11ce 
structure ......................................................................................................... 98 

Table 4.5.3.2 Linear 1nixed effect model of psychosocial functioning and 4 socio den1og1·aphics 
using restricted 1uaxin1un1 likelil1ood n1ethod of esti111ation and variance compo11ents covariance 
structure ....................................................................................................... 1 00 

Table 4.5.3 .3 Linear mixed effect n1odel of psycl1osocial ft111ctioni11g and 4 socio demographics 
using maxin1um likelil1ood 1netl1od of

"" 

esti111ation a11d compot111d sy1n111etry covaria11ce 
structu1·e ...................................................................................................... 102 

Table 4.5.3.4 linear 1nixed effect n1odel of psycl1osocial functioning and 4 socio demograpl1ics 
using restricted maxi111um likelil1ood n1etl1oli of esti111atio11 and compound sy1nmetry covaria11ce 
structure ....................................................................................................... 1 04 

Table 4.5.3.5 Linear mixed effect model of psychosocial functio1ung and 4 socio demographics 
using maximun1 likelihood 1nethod of estimation and toeplitz covariance structure ............... 106 

Table 4.5.3.6 Linear mixed effect model of psycl1osocial functioni11g and 4 socio demograpl1ics 

using restricted maximum likelihood method of estimation and toeplitz covariance 
structure ...................................................................................................... 108 

Table 4.5.3 7 Lmear mixed effect model of psychosocial functioning and 4 socio demograpl1ics 
usmg maximum likelihood method of estimation and unstructured covaria11ce stn1cture ......... 110 

Table 4.5.3.8 Linear mixed effect model of psychosocial functioning and 4 socio demographics 
usin_g restncted maximum likel1hood method of estimation and unstructured covariance 

structure ......................................................... - ..................................... - ....... 1 12 

• 

l�able 4.5.3.9 Linear mixed effect model of ps,chosocial functioning and 4 soc to dc1nograpl1ic<,

using maximum Jikelihood method of estimation and first order autorcgrcs<;i\'C co, ar1n11cc

structure ................................................ ......................... -...... -............ .... ... I 14 

I II 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.5.4.0 Linear mixed effect model of psychosocial functioning and 4 socio demographics 

using restricted maximwn likelihood method of estimation and first order autoregressive 
covariance structure ......................................................................................... 1 16

4.6 Akaike's information criteria of the li11ear mixed effects models .............................. 118 
• 

i< ./If 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ABSTRACT 

The world currently consists of 1.2 billion adolescents, wllich makes 18% of the world's 

population. Psychosocial or behavioural problem has been attributed to around 20 percent of the 

world's adolescents. Adolescents l1ave been seen to be affected by depression wl1icl1 is the 

largest contributor to the global burden of disease, witl1 suicide being one of the three leading 

causes of n1ortality in them. Tl1is study was co11dt1cted to i11vestigate tl1e effect of psychosocial 

functioning and socio-de1nographic factors on the quality of life of Adolesce11ts using a linear 

mixed effect model. 

A secondary data wl1ich was gotte11 from a cross sectio11al study condt1cted an1ong adolescents 

in Benue state Nigeria was 11sed in tl1is study. The adapted WHO-Quality of Life was 

adn1i11istered to 2 095 Secondary school adolescents between tl1e ages of 10-19years to assess 

their psychosocial functioning and Quality of life of wl1om 63% were withi11 the ages of 13-17 

years. The Ado]esce11ts psycl1osocial fu11ctioning inve11tory (APFI) was used to assess tl1e 

adolescents' psycl1osocial functions. Cl1i square a11d 1nt1lti1101nial logistic regression were t1sed to 

assess the effect of selected socio den1ographics on tl1e QOL. Also, linear reg1·ession was used to 

assess the effect of psycl1osociaJ fi.1nctio11s 011 tl1e QOL. A linear n1ixed effects n1odel was used 

to model the effect of the psycl1osocial functions on tl1e QOL considering the selected socio 

demograpllics, using differe11t n1ethods of estimation and differe11t cova1·iance structures. 

A con1plete data of 1963 adolescents vvas extr·acted. The pa11icipants were 14. 71±2.05 years with 

males being slightly older (14.82±2.19) than fe1nales (14.58±1.86). Majority of the adolesce11ts 

came from n1onogamous fa.r11ilies (67.9°/o) with (74.8%) of tJ1eir parents staying together. The 

stud)' findings showed that family status (X2 =5.45, P= 0.02) l1ad an effect on the QOL, also, 

mother·s highest level of education had a significant effects on the QOL of adolescents 

(OR=0.63. 95%C.I=0.40-0.98). Adolescents whose motl1ers have no formal education were 373/o 

times less Iike1)' to have a Poor QOL relative to Adolescents whose n1otl1ers have some kind of 

for1nal education using High QOL as the reference. Akaike s informatio11 criterion was used to 

select the best fit linear mixed effect model. The best fit 1nod·el used the restricted n1aximum 

method of estimation \\. ith the variance component covariance structure. In this 1nodel Optimism 

Coping Strateg) (OCS) and General Psychosocial Dysfunctions (GDP) were significant (p=O.O 1, 

p= <O 00 I. AIC= 15386.898) respectively while the Behavior and relationship problems (BRP) 

, .. ,as not significant. 

The results suggested that only OCS. GDP. family status and mother's highest level of edt1cation 

ha,,e significant!) effects on the QOL of adolescents ancl that restricted n1axtmt1m l1kelil1ood 

,,,jth ,,ariance components pro\.·1ded the best model. 

Ke, ,,,0 rd : Adolescents Quality of life, Psychosocial funct1011i11g, Mt1ll11101111nl l ()l!l"lJ<.' 

Regression, J.,inear mixed cficct rn<JdcJ 1ng. 

Word co11,1t: 444 
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1.1 Background of the study 

CHAPTER ONE 

INTRODUCTION 

Adolescents definition by the World Healtl1 Organization and United Nations, are individuals 

aged 10-19 years (WHO, 2014). The wo1·ld currently consists of 1.2 billion adolescents, which 

makes up to 18% of the world's population. A large percentage (88%) of adolescents are situated 

in the developing world, witl1 1nore than l1alf living in South Asia or East Asia and Pacific region 

(David and Brazier, 2011 ).The Quality of Life (QOL) is defined as the condition of complete or 

a full physical, mental, and social wellbei11g and not just tl1e abse11ce of disease or frailty (Post, 

2014). 

In tlus phase of life, iniquities are often glaring. Unfort1111ately, some inequalities prevent the 

poorest a11d most n1argi11alized adolescents frotn progressing their edt1cation with secondat1' 

schooling .. and it predisposes tl1e1n to such protection abuses like early sex, child marriage and 

,1iolence� thereby, hindering them from reacl1ing their potential to the fullest capacity. If denied 

tl1eir rights to basic things like quality education, protection, health care and participation, 

adolescents may remain or become in1poverished neglected, excluded and disempowered -

which increases the risk that the same i11cidence will also occur to their children. 

Previous})', focus ,vas on the prevention of communicable disease of childhood which ha�s 

) ielded s1gruficant improven1ent in that regard. Now leaders all over tl1e world are recognizing 

the importance of addressing and foct1sing on the second decade of life adolescence, for the 

sustamabiJit)' and consolidation of the previous achievements made during the first ten years of 

children "s li,,es (David and Brazier. 2011 ). 

The link bet\.\ een the complete dependency of childhood and tl1e total indepe11dence of adulthood 

is represented by this important phase of life. The period of adolescence is charactenzed b) 

enor111ous changes brought into existence by the interplay of hor1nones dt1r1ng puberty. 

Although. the sun1i,1aJ of children is threatened in marl)' areas clt1r1ng tl1c1r earliest , cnr" lt)l 

example, b)' infectious diseases. birth c<>rnplicat1on.s tincJ ur1<lcr-11l1triti<111, 111<.)rtt1lit) r·,tc\ lc)r 

adolescents aged J 0-J 4 is the Jowcsl C<>n1par< <f t<) ,111y <>ll1cr 11gc c<>ll<>rt l�,1tcs l<)r \ llllt1g 11ct)J�lL' 
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aged 15-24, while slightly higher, are still low. Females have lower rates of mortality in 

adolescence than males, though the difference in industrialized countries is much more marked 

than in developing countries. However, AIDS, accidents, early pregnancy, unsafe abortions, 

risky behaviours such as tobacco consumption and drug use, mental health issues and violence 

are some of the risks to adolescent survival and health. (UN 2008; David and Brazie1·, 2011 ). 

Psychosocial or behavioural p1·oblem l1as been attributed to arot111d 20 percent of the world's 

adolescents. People aged 15-19 l1ave been seen to be affected by depression which is the largest 

contribt1tor to the global burden of disease, witl1 suicide being one of the three leadi11g causes of 

n1ortality among people aged 15-35 (David and Brazier, 2011 ). Seve11ty one thousand 

adolescents are estimated to globally con11nit st1icide a1mually, with forty times as ma11y 

attempting suicide. Before age 14, about l1alf of adolesce11ts' lifetin1e mental disorders begin, 

which increases to 70 per cent by age 24. In tl1e past 20-30 years, the prevalence of mental 

disorders an1ong adolescents has increased; which is asc1·ibed to disrupted fa1nily structu1·es, 

increasing youth unemployment and fan1ilies' utopian educational a11d vocatio11al aspirations for 

their children (David and Brazier, 2011 ). 

A small minority of young people with n1ental health problems receive basic assessment and 

care, while most suffer needlessly, unable to access appropriate resources for recognition, 

support and treatment in n1any countries. Most mental health 11eeds are unmet, even in wealthier 

societies and in many developing countries despite the substantial progress in developing 

effecti, e interventions, the rate of unmet need is nearly 100 pe1· cent. Thus, the issue of 

psychosocial problems in young people presents a n1ajor public health challenge worldwide. The 

de,,elopment and progression of mental disorders can be forestalled by preventive efforts, and 

earl)· inten,ention can minimize their severity. The early recognition of Young peoples' mental 

health needs makes them function better socially, perform better in school and are more likely to 

de, eJop into v. ell-adjusted and productive adults than those whose needs are unmet. (WHO 

200 J, 2005. 2008 . 2009 and Patel, Vikram� et al 2007). 

Nigeria has an estimated population of 174 million people, and about 22°/o of these arc 

adole':>cents. accounting for an adof csccnt population of 3 8 111ill ion. A111az1 r1gly, tl11s 11t1111bc1 is 

greater than the entire p<1puJation c>f ( anada, and more tl1an tf1c st1n1 of tl1c cs1it11,1tctl J1()1111li.1tit,11 

of' Benin. 'iger. and C f1ad. \•.'l1icl1 arc tl1c tf1rcc r1<>r1f1crnrno�I l1ot1r1cl;1rics ()f Nigt'rtr1. (l't'llt1t1l 
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• 

Intelligence Agency, 2014; United Nations Children's Fund Statistics, 2011). This is a large 

population whose health needs must be known, because the effects of poor health during the 

teenage years can last for a lifetime. 

1.2 Problem statement 

Adolescents are currently 18 pe1· cent of the world's population, bt1t they receive far less 

attention on the world stage than their percentage 1nerit. The gap of information on psychosocial 

functioning and quality of life of cl1ildre11 and adolescents with no known health pro'blems is a 

big li1nitation. When considering tl1e effect of tl1is limitation, tl1ere is a tendency to measure the 

in1pact of psychosocia.l functio11ing on tl1e quality of life of well-fu11ctioning adolesce11ts: 

tee11agers with no known l1ealtl1 p1·oblen1s. Adolescents are the healthiest of the population, witl1 

their leading causes of tl1eir deaths being accidents, suicide and homicide (Brown et al, 2002). 

Not only tl1e quality of life of adults but also tl1e qt1ality of life of' childre11 and adolesce11ts can be 

viewed as an important outcon1e criterion \Vl1en evalt1ating 1nedical interventions within the 

medical healtl1 services syste1n. The use of medical assistance affects not only somatic, but also 

emotional and social parameters, it is therefore i1nportant to investigate tl1e state of children and 

adolescents from their own point of view (Rave11s-Sieberer et al., 2014). Although research on 

quality of life (QOL) in adults l1as progressed over recent years, quality of life in children has not 

been extensively researched. The positive and healthy psychosocial development is influenced 

by some factors .. ,vhich could be individual or ecological (Bronfenbrenner 2001, 2005; Ravens-
• 

Sieberer, 2007). 

Se,,eral factors influence the quality of life of children and adolescents. These factors (sorne) can 

be categorized into nvo ,vhich are social characteristics and personal characteristics. 

Furtht::11nore. studies on the subjective well-being of children and adolescents are recent and 

should place emphasis on the relationship between demographic variables (e.g. age, ge11dcr. 

fami1)' t)'pe and socioeconomic status). intrapersonal characteristics ( e.g. self-concept, self

esteem. extra, ersion� locus of internal control, ] i fe orientation stile, optimism versus 11egat1,,isn1) 

and health beha\.·iors (Gaspar & Matos 2008; Gaspar, Matos, Ribeiro and Leal, 2006· Gaspa.

2009 Gaspar el al.� 2009. 2() J OJ. 
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In addition, the prevalence of psychosocial disorder among adolescents has increased in the past 

20-30 years; this increase is ascribed to impeded family structures, increasing youth

unemployment and families, unrealistic educational and vocational aspirations for their children. 

(David and Brazier, 2011) 

Finally, timely psychosocial i11terventio11s can 1nake important mollifying contributions to n1ood 

disorders like depression and anxiety as well as bel1aviour problems. Therefore, it is eve1· so 

important to assess the psycl1osocial functio11ing of children and adolescents for early detectio11 

of disorders and p1·ovide appropriate interventions (Alcpa, Bamgboye and Baiyewu 2015). 

1.3 Justification 

Adolescents experience n1ru1y changes in thei1· i11teractio11s witl1 ll1ei1· family, peers, society, and 

themselves (Choudl1oury et al., 2006). Adolescents are stronger and l1ealthie1· con1pared to 

younger cl1ildren, having already benefited. fron1 basic education. TJ1is group of individuals is 

among the l1ardest and potentially n1ost costly to reacl1 witl1 protection a11d essential services. It 

hardly seems sagacious in these fiscally restricted tin1es, to foct1s greater attention on them 

(UNICEF, 2011). 

Adolescent health was chosen as a topic for this research due to the many changes that presents 

themselves during this crucial period as a precursor to overall well-being in adult life. 

Understanding the factors that influence how adolescents' psychosocial well-being is affected 

ma)' guide in the for1nation of interventions to reduce the risk of a bad in1pact (Maldonado 

2012) V.'hile onl)' a fe\.v studies on the quality of life of children and adolescents are available 

for reference, studies on the socio-demographic indicators or detenninants are not available, 

especial})- in de,,eloping countries (Gbiri and Akingbohungbe. 2011 ). A study assessing the QOL 

and Ps)'Chosocial Functioning (PF) of adolescents in Nigeria using Linear mixed effect model 

(Random effects) are completeJy unavailable in literature. 

In addition. a rationale for socio-behavioral or biomedical research is so that it rest1lts to 

disco,,en' of infor111ation that can guide the effective implementation and delivery of appropriate 

pre, enti, e and therapeutic services to the particular pop11lation studied ( Folayan ct al 2015) 

Therefore� research on factors associated with adolescents' quality of life cn11 lc,1d to tl,c 

de,e)opment of intervc11tions that can m,1xin11/<.. adc>lc (.(;nls, potcr1tials. 
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1.4 Objectives 

1.4.1 Broad objectives: 

Using Linear mixed effect model to investigate the effect of psycl1osocial functioning (fixed 

effect) and socio-demographic factors (random effect) on the quality of life of Adolescents. 

1.4.2 Specific objectives: 

i) To dete1·mine wl1ether there is a significant variation in the qt1ality of life of Adolescents

across selected socio-de111ograpl1ic disparities. 

ii) To i11vestigate the effect of psychosocial functio11ing on quality of life.

iii) To assess the mixed effect 1nodel tl1at accurately describes the quality of Ii·fe of

Adolescents in Benue state. 
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2.1 Introduction 

CHAPTER TWO 

LITERATUiiE REVIEW 

Adolescence is a period of emotio11al, physical, and social development (Balkrishnan et al., 

2006). The Quality of Life (QOL) of children a11d ad.olescents is a concern amongst health 

professionals and is just being 1·ece11tly examined (Koot, 2002). Children and Adolescents' QOL 

perceptions are influenced by several facto1·s wl1ich vru·y fro1n perso11al and fan1ily factor to 

demograpllics (e.g. age, ge11der and socio econo1nic status), (Caldera and Hart, 2004). 

2.2 Adolescents quality of life specific to disease co11ditions or life situation 

2.2.lHiv and aids estranged adolescents 

The enormity of tl1e HIV epidemic in St1b-Saharan Atrica has dep1·ived many children of their 

parents. According to UNICEF, o,1er 12 million cllildren have lost a si11gle or both pa1·ents due to 

AIDS in this area of the world (UNICEF, 2006). 

Most of these children are take11 care of in tl1e extended family or the community. Usually, 

grandparents, aunts and uncles beco1ne 01· continue to be caregivers (Foster 2002; Williamson, 

Foster et a1. 2005). The impact of HIV on the 1nental and social health status of children has been 

exp]ored in studies and project activities. A particular focus in Africa has been the consequences 

of parental loss and orphanhood on the well-being of childre11. The findings of these studies as 

\\·ell as reports declaring that the entire African continent is reeling under a state of orphan crisis. 

hO\\re"'er. are ambiguous and not easily interpreted. 

Man) sources highlight that AIDS related distress of chlldren starts before becoming an orphan. 

The length)' exposure to malady and suffering of a beloved person endangers the healtl1y 

development of a child. Living with and taking care of parents dying from AIDS can be a source 

of se, ere distress. 

Furthermore. the ill parent(s) might not be able to provide adequate 11utrition and care for t11c 

child Children oi"ten face the hardship of losing both parents i11 a short period of' ti111c. J'l1c

progressi\1c jJJness or the parentaJ death might lead to scl,ooJ clropot1t bccat1<;c tl1c cl1ilLI 111t1st Ll(1
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farm work so as to contribute to the household income (Behrendt and Serigne, (2008); Mallmann 

et al., 2003; Ueyama et al., 2007). 

2.2.2 Orphanhood 

Several studies confirmed that orpl1ans have been supported well in t11e past by tl1e traditio11al 

social secw;ty system. However, more recent studies from regions with prevalence rates above 

l 0% highlight tl1at the steadily rising number ot' orphans i11 some communities have led to severe

economic difficulties for foster families. 

As they struggle to support cl1ildre11, tl1ey look to disadva11tage fostered ones and to give better 

treatme11t to their biological offsp1·ing. Also, reports sl1ow tl1at orphans are likely to be more 

exposed to poverty, exploitation, abuse, n1alnutrition a11d tl1at orol1a11s also have poorer access to 

health care and schooling than non-01-phans (World Ba1lk, 2002; USAID 2013; UNICEF 2004; 

UNAIDS 2006; Ueyan1a et al., 2007). 

Also, in 2003, UNICEF 1·epo11ed that OI]Jl1ru1s a1·e generally poo1·er and less l1ealthy than tl1eir 

non-orphaned cou11terpart (UNICEF, 2003). Tl1e 1·eview of the existing literature, l1owever 

clearly shows that results vary across data sources. A stt1dy f1·om Sot1th Africa, for instance, 

showed negative relationships between orphanhood and school enrollment and also between 

orphanhood and health status (Case at1d Ardington, 2006). Studies from other countries such as 

Kenya (health) and Rwanda (school enrollment), on the contrary, could not confim1 these 

fmdings (Lindblade et al ... 2003; Chatterji et al., 2005). Tl1e comparison of orphans and non

orphans by using data from the Demographic and Health Surveys from Sub-Saharan countries 

couldn "t also reveal significant differences between orphans and 11on-orphans (Ainswort11 and 

Filmer. 2006) 

Further111ore.. Veyama highlights that longitudinal studies are more likely to detect negative 

correlations bet\, een orphan-status and schooling results than cross-sectioned studies. It \i\'as also 

obsen1ed that maternal death negati"VeJy impacted school enrolment and health tt1an paternal 

death (Ue:'ama. 2007). 

The impact of the Joss of parent� and possibJe hardships of life as a11 orpl1an on tl1c 111c11tal l1cnltl1 

of children has been in,'estigated v1itf1 the l1clp of· a comparative a1)J)roacl1 in <;C\ cral stt1<.lics. l11 
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' 

these surveys, orphans are matched up to non-orphans in order to be able to evaluate the impact 

of parental loss. Three studies applying such a design were conducted in Uganda. 

The fust, conducted in 1996 in tl1e Rakai district investigated the psychological effect of 

orphanhood in a sample of 193 children. According to tl1eir findings, non-orpl1ans were more 

cheerful about the future wl1ile orphans sl1owed significru1tly higher levels of depression. Despite 

higher levels of depression, however, orphans reported better adjt1stment capacity thru1 non

orphans. Tl1e results were interp1·eted a,s l1avi11g a benefit-driven bias by participants because they 

feared losing assistance from tl1e no11-governn1ental organizatio11 that financed the stt1dy, 

preferred giving a positive i1nage of tl1e orpl1a11ed childre11 (Sengendo and Na111bi 1997). 

The second study, in1plemented in two dist1·icts of Kan1pala i11vestigated tl1e itnpact of AIDS

related parental loss on the self-esteem of cl1ildren ar1d on tl1eir sociability behaviou1·s at school. 

A sample size of 70 orphans was compared witl1 a sa111ple of 70 non-01-phans. 01-phans a11d non

orphans differed not in tem1s of relationsllips (sociability) at school; orphans had eve11 

marginally l1igher skills than non-orpl1ans counterpa1·t. Also, in terms of self-confidence, on the 

otl1er hand, orphans scored notably lovver than non-orpha11s (Kiirya, 2005). 

In the third study, 123 orphans were con1pared to a control satnple of 110 children in rural 

Uganda ,vith their ages ranging from 11 -15 years. Results showed that orphans have greater 

level of anxiety, depression and anger compared to non-orphans (Atwine et al., 2005). 

A stud)' in Tanzania compared 41 orphans aged between l O and 14 to the same nt1mber of non

orphans. The research team found similar results as the third study in Uganda. The orphans had 

significant}) higher scores on the applied internalizing problem scale measuring mood. 

pess1nusm. somatic s)·mptoms. anxiety, sense of failure. emotional links and suicidal tendencies 

than the non-orphans (.\t1akama et al., 2002). 

In addition. aJI studies regarding either socia) or psychological impact of parental loss ha,'e been 

carried out in East and countries in the southern part of Africa. fhe results of surve)'S looking 

into sociaJ factors are inconsistent and should rather be prese11ted by cot1ntry or C\ en b) rcgio11� 

\\'j tlun a countr)'. PoJjc)' reports general i?i ng i nsigJ1ts from one particular arci1 to tl1c c11t ire 

African countr,, could be ,nisleading . 
.. 
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2.2.3 Epilepsy estranged adolescents 

Epileptic chlldren and adolescents had lower levels of wellbeing and functioning in 

psychological, social, physical, family a11d school domain in comparisn1 to healthy controls 

(Miller et al., 2003; Montanaro et al., 2004; Modi et al., 2009; Haneef et al., 201 O; Baca et al., 

20 I 0). 

The emotional response of adolesce11ts to a cl1ronic ill11ess like epilepsy may differ across 

cultures. Adequate mortitoring, education targeting the reduction of felt stig1na, and family 

intervention programs are needed for early intervention (Adewuya and Ola 2004). 

2.2.4 Quality of life of adolescents ,vith cystic fibt·osis (CF) 

The expectation of life of individuals with CF has i11creased to 33 years. Tl1erefore, issL1es like 

quality of life and psychological wellbeing, ,vhicl1 were previously tl1ougl1t not to be of mt1ch 

in1portance con1pared to pl1ysical well-being, are 110w seen as cogent factors. 

Young people who were diagnosed late and tl1ose wl10 a1·e not close to their families may need 

additional psychosocial support. Altl1ough, young people scored highly on the QOL scale, fatnily 

bonds. expressiveness a11d organization were seen to associate with better psychological 

functioning in them. Adolescents affected by CF were seen to psychologically function well and 

to be well-adjusted. (Szyndler et al., 2005). 

2.2.5 Quality of life of adolescents affected by cancer 

Adolescents and young adults (A YA) who survived cancer experience lots of unique challenges 

and QOL effects that lasts beyond cancer diagnosis and treatment. Cancer treatments and 

continuous improvements in technology have resulted in improved survival rates, tl1e late effects 

identification and issues relating to survivorship with QOL moving to the forefront of cancer 

research. Compared \\1th the general population, A YA cat1cer survivors were more likely to l1ave 

"'orse or impaired QOL. heedless of other socio demographic factors. Although health care 

professionals \\'ere likely to underestimate or overestimate the health preferences and support 

needs of A Y As, these perceptions varied across d1sciplinec; and levels of experience ( Quinn et 

aJ .. 2015). 
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2.2.6 Childhood depression and quality of life 
<4 

Researchers in Nigeria (Gbiri and Akingbohungbe (2011 ); Adewuya et al., (2008); Olisah et al., 

(2011)) have analyzed the causal relationship between childhood depression and quality of life. 

The occurrence of depression in childl1ood and adolescence can negatively impact development, 

school and work pe1-formance. It can also substru1tially increase the risk of substance abuse ru1d 

suicide (Brown et al., 2008). 

Adolescents had significru1tly lligl1er scores in l1ealth, comn1t111ity, participation, emotional and 

productivity do1nains. After controlling for age and gender, the lligher the depression scores, the 

lower tl1e educational attai1unents of the participants. Poor QOL was predicted by depressio11, 

seizure frequency at presentation ru1d seizure frequency at 011set and age. Seizure frequency was 

also predicted by parents' socio-econon1ic statt1s. (CA Gbiri and Aki11gbol1ungbe, 2011 ). 

2.2. 7 Acne in relation to quality of life of adolesce11ts 

Acne presents itself as a significant adolescent problem vvlucl1 1nay lead to emotional and 

psychological effects. The implications for ac11e treatn1ent a11d in1pact of acne on psychological 

paran1eters are not fully UI1derstood. Acne l1as a significant impact on QOL and self-esteem 

(Dunn et al., 2011 ). 

However .. Acne was seen to be more prevalent and severe in boys compared to girls in a study 

invol,1ing 600 high school students and was 63.6 percent prevalent in the population (Uslu G et 

al._ 2008). Another cross sectional survey was done among 200 Adolescents aged 15-18 years in 

,,,hich the Children �s De1·111atology life Quality Index (CDLQI) and the Cardiff Acne Disability 

Index (CADI) ,1.
1

ere used in \vhich Acne was reported in 83 percent of the participants. It was 

concluded that acne significantly affects QOL in son1e participants (Walker et al., 2006). 

2.3 tu dies in,,ol,,-jag the ps)'Chosocial functioning of adolescents specific to disease 

condition and life !,ituati<Jns 

Sil et al., (2013) explored the influence of family environment on long-ter1n }Jsychosocial 

functioning of adolescents with juvenjJe fibromyalgia (JFM). They found tl1at adolescents ,,,1tl1 

JF 1 from controlling family environments are at an increased ri<;k of JJoorcr c111ot1011,1I 

functioning. Also, In an investigation amc)ng indian stt1dc11ts Si11gl1 ct al invcstigntcd tl1c 111e11tnl 

health and ps)'cl1osocial functi<Jning i,1 ,tdcJlcsccnts ·r l1cy foL111cl tl1r1t LJ(> lo/o tlf' tl1t. ,1<.llllL·. C'L'ltt, 
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flourished, 51.2% had moderate metal health, and only 2.4% languished. It was also discovered 

that a higher number of female and younger adolescents flourished co1npared to male and older 

adolescents. 

Futhe1·1nore, Adnan Adil and saba Gl1ayas in 2008 assessed the impact of parental death on 

adolescents' psychosocial functioning. TJ1ey found tl1at adolescents wl10 lost a pare11ts reported 

extreme psychosocial problems compared to those who had both pru:ents existi11g. In addition, 

Lewinsohn et al., (2003) researched on tl1e psychosocial functioni11g of young adults who have 

experienced and recovered from major depressive disorders during adolescents and discovered 

tl1at adolescent major dep1·essive disorder had an associatio11 with n1ost you11g adult ft1nctioning 

measures and these associations were not O\ving to i11te1·actions with adolescent comorbidity, but 

deviations in global functioning and 111ental l1ealtl1 t1·eatn1ent we1·e as a 1·esult of n1ajor depressive 

disorder recurrence. 

2.4 Chi square test 

This starts by assuming tl1ere is 110 relationsl1ip between two variables and the alternative 

hypothesis that a relationship exists between ilie two variables. The chi square statistic is given 

by 

-where . 
.

0-i is the obsen1ed number of cases in each cell of the cross classification table, this represents 

the number of participants that take on each of the various combinations of valt1es for tl1e two 

vanabJes. Cm square assumes that observations are independent of each other. 

£1. is the expected number of cases in each cell of the cross classificatio11 table. 

Man,, researchers ha\'e used chi square test in various fields ( Akpa a11d Bamgboye. (2015)� Vilar
• 

et aJ ... (2015): MethusaJemsd6ttir. (2013): Yamaguchi et al. (2013)). Particularly, Vilar et al 

aimed at comparing the quality of life. self-esteem and other psychosocial variables a111011g

adolescents v.1ith and v,rithcJut acne vuJgaris and fot1nd tl1at tl1c 111cd1ar1 score C)f tl1c QOI i11 

children's dermatology index dif-fcrcd amo11g.st �ludcrtl� w1tl1 and w1tl1ot1t rsc11c vt1lg,1ris. 

11 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2.5 Multiple Linear Regression 

The Multiple Linear Regression is an extension of the normal linear regression. It is simply a 

Linear Regression but with two or more indicator variables (Rollin Brant, 2007). The Model is 

given by: 

Where: 

Yij = The Outcon1e or Depende11t variable. 

x1 ... Xn = Tl1e Predictor 01· l11dependent variables 

/31 ..• f3n
= Tl1e Coefficients 

Eij = Error term. 

Assumptions: 

Multiple linear regression l1as some ce1·tair1 asst11nptio11 whicl1 are very i111portant. The population 

mean of the dependent variable within strata defined by tl1e independent variables follows an 

additive linear pa.ttem and is normally distributed. Also the depe11dent observations are assumed 

to be statistically independent (Brant, 2007). 

In a stud)' done in (2013) by Giannakopoulos et al. to examine tl1e relationship between parental 

health status and health related quality of life of adolescents taking into consideration son1e other 

variables like the role of gender, socioeconomic status, presence of chronic medical needs and 

social support on the relationship. A multiple linear regression was used to assess the set of 

co, anates that best explains the adolescents QOL. 

2.6 1\·lultinomial Logistic regression (MLR) 
�u1tinom1aJ logistic regression (\.1LR) 1s the linear regression analysis to co11duct when dealing 

with a nominal dependent \'ariable \.Vtth more than two levels (polytomot1s). It is a11 e"Xte11s1on tl) 

B1nar)' logistic regrc:;::,ion v.·hich has just l\VO categories ( dichoton1ous). Mt1llino111ial logistic 

regression ( Ml_R J 1s a prcdicti ,.,c analysis \Vhich dcscri bes and cxplai11s tl1c rclatio11sl1111 ,, l11cl1

occurs bet,._ cen a nominal outc<Jmc \'ari '1hlc c1nd cc>nt in uou� <)r <..atcg<1rica I prccl 1ctor!\. ·1 l1L' � 11 I) 
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estimates a different binary logistic regression model for each of those dummy variables. This 

results in a K-1 binary logistic regression 1nodels. Eacl1 mqdel depicts the effect of the indicator 

on the probability of success in that catego1·y comparing to tl1e reference category. Each model 

has its own intercept and regression coefficients which pe1mits the indicators to affect eacl1 

category differently (Grace-Martin, 2016). Tl1is model is given by: 

logit(yi = 1) = ln (p(y=l)) = {J1Xi p(y=k) 

logit(yi = 2) = l11 (p(y=z)) = {J2Xip(y=k) 

• • •

Logit(yi = k) = ln (p(y=k-t)) = p X 
p(y=k) 

k-1 i

Exponentiating botl1 sides and solving fo1· probabilities we got: 

• • •

p(yi = k 
- 1) = p(y = k)ePk-1 Xi

Considering the fact that sum of all probability of all k= I 

Then fmd the other probabilities: 

••• 
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Assumptions 

The model assumes that outcome variables caru1ot be precisely predicted from the indicator 

variables of any case. It also assumes that tl1e independent variables have a single value for each 

case that is the data is case specific. 

In 2003, Peng and Nichols used tl1e MLR to predict adolescents behavioral risks and fou11d tl1at 

gender, dropping from scl1ool intensio11 the structu1·e of the family, self-esteern a11d emotional 

risk were significant predicto1·s collectively. 

2. 7 Studies involving linear mixed effect 111odeli11g (LME)

2. 7.1 Studies involving socio-econon1ic and socio-dc111ograpl1ic status

Researcl1ers are often faced witl1 the collection of co1Telated data in applied sciences. This

comprehensive ter1n encompasses a wide range of data structures, such as 1nuJtivariate 

observations, repeated measurements� lo11gitudinal data, clustered data and spatially correlated 

data (Verbeke and Molenberghs, 2000: Maldonado, 2012 ). 

Maldonado investigated the impact of family socioeconomic status (SES) and maternal self

esteem on Adolescent self-esteem development, the impact of anxiety disorders on adolescent 

self-esteem development and explored the efficacy of religious service attendance in reducing 

depressive symptoms using LME \Vhich was used to model tl1e self-esteem trajectory o,1er time, 

with age considered as the time variable. The approach was taken given that the continuous 

outcome� self-esteem, v.as measured repeatedly over time. 

Self-esteem measurements for each participant were expected to be correlated which makes the 

LME model the most appropriate because 1t takes into account both w1thin-subJect variation and 

bet\.\ een-subject , ariation. 

He came up \\1ith a basic Linear \.1ixed Effects models with random-effects for both intercept a11d 

slope as: 
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yij = (/3oi + boi) + C/31 + b1i)a9eij + eij, 

Where, eij 
-- N (O, a2).

To deternune any potential influence on self-esteem development, Gender, race and SES we1·e 

then added to the model as fixed covariates. 

He concluded that self-esteem increased. over time by 0.08 units eacl1 year· and also that tl1ere 

were no significru1t gender differences i11 tl1e effect of a11y anxiety ( overanxious disorder� 

Obsessive-Compulsive Disorder (OCD), si1nple pl1obia, social phobia and separation anxiety 

disorder) on self-esteem. No SES or 1·ace differe11ces in the anxiety effect on self-esteem were 

also found. For more results, please refer to Lizi11arie Gabriela Maldonado, 2012. 

Also, in an hypothesis generating analysis ai111ed to detern1ine whicl1 clinical and demographic 

variables were associated with weigl1t gai11 du1·i11g extended treatn1e11t with risperidone, Calarge 

et al., 2012 used mixed regression to investigate weight gain over the long-te1·1n risperidone 

treatn1ent period in children and adolescents. Risperdal is the trade name for Risperidone which 

is an antipsychotic medicatio11 used in treating bipolar disorder, scl1izopl1renia, and irritability in 

individuals \vith autism (Hasnain, Vieweg, Hollet, 2012). The effect of risperidone dose was seen 

to reduce as treatment extended while the effect of psychostimulants appeared more significant, 

also the rate of change in weight z score before and witlun the frrst 12 weeks of the use of the 

treatment. birth ,veight, physical activity, parental weight, dietary intake and postnatal growth 

did not independentl)' predict future changes (Calarge et al., 2012). For more results please check 

Calarge et al.� 2012 

2.7.2 Studies in,,olving medication use and disease enlightenntcnt

Gi11na et al .. 201 I aimed at illustrating the use of mixed-effects models to study country-specific 

outpatient antibiotic use in Europe, using quarterly and yearly antibiotic use. The paper focused 

on the outpatient use of Tetracyclines for the period 1997-2009 with the observed country

specific trends for 1·earJy and quarterly tetracycline use in the defined inhabitants per day (DID) 

l\1ixed effect model \1,as used so as to shed light into the pattern of antibiotics use 111 Furope 

Correlat1onc; among measurement� done on the same experi1nenlal u11it \\ as 111odclccl t1�111g

random effects and througJ1 the a<lditi<)nal specification <>f a covarinr1cc slrt1ctt11c. l)11·1ctL'tll 
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countries observations were assumed to be indepe11dent and correlation \Vas expected to exist in 

observations within countries (Ginna et al., 2011). The model was defmed as: 

Where, 

Po is tl1e global intercept (average outpatie11t tetracycline use i11 Europe in 1997) 

P1 is the global slope describing the marginal linear tin1e t1·end (t) of the time series (average 

change in outpatient tetracycline t1se DID per yeru· i11 Europe fron1 1997 to 2009) 

bi = (b1 i, b0i) is a vector of counti·y-specific rando111 effects (for intercept and slope) 

£i is a vector of unexplained en·or ten11s Eij (i11dependent and normally distributed with mean 

vector zero and covariance matrix L i ) 

The trend of tetracycline overall use decreased significantly, there was a strong positive 

relationship between the random intercept and random slope for amplitude, which indicated that 

co11ntries ,vitb higher tetrac)'cline use at the baseline are observed to l1ave high seasonal 

,,ariation. The} also identified significant differences in total outpatient tetracycline use between 

countries in Europe (Girma et al., 2011) 

In a stud) done to elucidate linear mixed effects models in a way of understanding the 

association bet,\·een alcohol consumption and the progression of HIV /AIDS by Finucane et al., 

2007 a LJ\1E model ,1vas applied to a previously published dataset of HIV infected individuals 

with a rustory of alcohol problem who are receiving highly active antiretroviral therap)' 

(HAART). (Finucane et al .. 2007) 

A model \a.rhich had R rA <R.Jbonucleic acid) levels as the outcome was proposed. Tl1c n1odcl 

was illustrated by considering a 5tudy \vith only l\VO time-points and l\vo levels of dr111k1ng. lr1 

this study. subject's predicted Jog (f{NA+ I) level ,1l t1mc-r)<>111t j \.\tould be g11vc11 11} 
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Po is the average intercept of the population. 

t1 and t2 are d11mmy variables for tune; {31 and {32 being tl1eir associated fixed effect regression 

parameters. 

drkij = l if the person used alcol1ol at time j, drkij = O if person i abstained at time j; /33

describes the populatio11 effect of alcohol use on log(RNA +I) levels. 

boi is the subject i's random inte14cept. 

b1i is subject i's random slope. 

Tl1e results depicted a significant inte1·action bet"veen alcohol t1se a11d adherence to I-IAART with 

subjects wl10 use alcohol and are not fully adl1ere11t to tl1ei1· I-IIV medications having highe1· log 

RNA (Ribonucleic acid) viral load levels than fi1lly ad}1ere11t non-drinkers, fully adherent alcohol 

users, and non-drinkers who were not fully adherent (Finucane et al., 2007). 

2.8 Reliability of the Adapted WHO Qualit)' of Life-BREF (WHOQOL-BREF) and the 

Adolescents Psychosocial Functioning Inventory (APFI) 

The psychometric validation of the WHOQOL-BREF has attracted the attention of health 

researchers. The studies from these researches yielded different results (Mi11 et al., 2002). Catro 

et al., (2007) and Usefy et al.'t (2008) tested the inter11al consistency of the domains and reported 

that it )'lelded a satisfactory Cronbach 'ts alpha (0. 92 and 0.82 respectively). And in a study done 

on adolescents the Cronbach's alpha yielded low results but after dropping negatively scored 

items.it rose significantly (Atwasthi et al., 2010). 

Furthe1111ore. in a study done by Akpa, Bamgboye and Baiyewu 1n 2015. the cro11bachs alpha 

,vas used as a tool to assess the reliability of the ite1ns and subscales of the APFI. It yielded an 

O\'eral) reliabil1t) of the APFI scale (0.83) with the three subscales: Optimism and Coping 

Strateg) <OCS ). Beha\'iour and Relationship Problems (BRP), and Genera) Ps)1cl1osocial 

D)'sfunct1ons (GPD) yielding (0 59 for OCS, 0.57 for BRP and O 90 for GPO) 
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CHAPTER THilEE 

METHODS 

3.1 Study design 

A secondary data ai1alysis from a cross-sectional survey funded by Fogarty inte1·national tlirough 

the Medical Education Partnersl1ip Initiative in Nigeria (MEPIN) it1 2012 Benue state, North 

Central Nigeria among adolescents i11 tl1e state. 

3.2 Study ar·ea 

Primary survey was done in Benue state i11volvi11g a Local Governn1ent Area ·from eacl1 of l1er 

senatorial districts. These districts are Wannune, Vru1del<eya, Oju a11d Makurdi (tl1e state capital). 

Benue state is a 34 059K1n 
2 area situated at tl1e North central geo political zone of Nigeria. It is 

the 7th n1ost populous state in Nigeria wl1ich i11 tl1e 2006 population ce11sus had an estimated 

4.3million people (Wikipedia. 2015). Tl1e state l1as 23 local government areas with youths within 

the ages of 15-35years n1aking up l1alf of her total population. (NBS, 2012). 

3.3 Stud)' population 

� adapted WHO-Quality of Life-BREF (WHOQOL-BREF) was administered to 2,095 

Secondar)' school adolescents between the ages of 10-19years to assess their psychosocial 

functioning and Quality of life. 

3.4 Data collection 

The Data \\·as drawn from a cross sectional study conducted among Benue state adolescents 1n 

N1geria. Rele,1ant data such as socio demographics and Quality of life (Adapted WHO-QOL 

BREF) (Ske,,mgton et al .. 2004) were drawn with respect to each adolescent. 

Also the Adolescents· pS)·chosociaJ functioning Inventory (APFI) (Akpa and Gban1goye, 2015) 

�·as used to assess the psychosoc1aJ functioning of the adolescents. 
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• 3.5 

Two 

Measures 

instruments used in this study were gotten fron1 a study sponsored by the Medical 

Education Partnership Initiative in Nigeria (MEPIN) project. Tl1ese instrun1ents a1·e tl1e Socio

Demographic cl1aracteristics of respondents a11d an adapted World I-Iealth Organization Quality 

of Life-Bref (WHOQOL-BREF). In addition, tl1e APFI subscales were used also to assess the 

psycl1osocial functioning of Adolescents. 

3.5.1 Socio-Den1ographic characteristics of respondents 

A demograpllic survey questio1u1aire was co111pleted by respondents which inclt1ded socio 

demographics such as: Ct1rrent Age, Gender, Religio11, At·ea ot
"' 

1·eside11ce, Tribe, Family types, 

Family status, Father's level of edt1catio11, Fatl1er,s occupation, Motl1er's level of edt1cation and 

Motl1er's occupation. These socio-de1nograpl1ics could have an in1pact on the Quality of life of 

these Adolescents. 

3.5.2 The Aclolescents Psycl1osocial F11nctio11ing l11vcntory (APFI) 

The Adolescents' psychosocial functioning Inventory (APFI) (Akpa and Gbamgoye 20 I 5) is a 

23 items instrument in which 3 main subscales were extracted from. The Adolescents' 

Psychosocial Functioning Inventor)' (APFI) addresses relevant challenges and expectations of 

adolescents in the Lower-middle-income cou11tries (LMIC) settings. The APPi was constructed 

to bridge the gap in knowledge that most of the existing measures of psychosocial functioning 

among adolescents are developed outside LMIC. It consists of three subscales which are: 

Optimism and Coping Strategies (OCS). General Psychosocial Dysfunctions (GPD) and 

Beha,,1our and Relationship Problems (BRP). The items were measured on a 3-points Likert-type 

response scale ,\.'here O = not at all. I = sometimes and 2 = very often. 

3.5.3 APFI ,tethod of coring 

The\� HOQOL BREF sconng "vas used in assigning scores to the domains of tl1e APfI. After all 

items "ere re-coded a raw score was calculated for each item and domain TJ1ese scores were 

generated through a simple arithmetic addition of the items within each domain to give a do111ain 

ra"' score. The ra"' scales v .. ere then transforrned to a 0-100 scale to allo,v for easy i11tcrprctat1or1 

(�'HO 1996 \\1110 1998; Issa a11d I3aiyc"vu. 20fJ6). ·rhc following for111ula \\n, ttsc<.I f(1r tl1� 

transfonnation: 
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Transfonned scale =[(Actual raw sc�re-Lowest possible raw score)] * lOO (i)
Posslble raw score range 

Univariate and bivariate analyses were perfonned by cl1anging tl1e transformed QOL scores into 

three categories using the 1nean (X) and standard deviation (SD). These catego1·ies are 'Poor' (if 
-

score <X - SD), 'Moderate' (if X - SD :5 score :5 X + SD) and 'I-Iigh' (if score � X +

SD) (Issa and Baiyewu 2006). And to ease the purpose of biva1·iate ru1alysis, these scores were 

further dicl1oto1nized using the mean (X) a11d standard deviation (SD) i11to 'Poor' (if score 
< X - SD) and 'Good' (if score� X - SD).

3.5.4 Adapted WHO Quality of Life-BREF. (WI-IOQOL-BREF) 

Tl1e WHO defines QOL as 'ar1 i11dividt1al's perceptio11 of tl1eir positio11 in life in the context of 

the culture and value syste111s i11 whlcl1 they live, and i11 relatio11 to tl1eir goals, expectatio11s, 

standards and concems'(WH0,1994). Tl1e WI-IOQOL-BREF l1as good to excellent psychometric 
properties of its reliability and pe1·fo1·n1ed well in i11itial tests of validity (Skevington et al., 2004). 

An adapted form of the World Health Organization Quality of life-BREF (WHO-BREF) was 

used to assess the QOL of tl1e respondents. It is a 24 item questionnaire which consists of four 

domains. These domains are: The Pl1ysical Health D0111ain (PHD), Social Relationship Domain 
(SRD), Psychological Domain (PSD) and Environment Domain (END) with seven, tlu·ee, six and 

eight items respectively. 

3.5.5 \\'HOQOL BREF Method of scoring 

The \\'HOQOL BREF scoring was also used in assigning scores to the domains of the adapted 

WHOQOL BREF. The items were re-coded and a raw score was also calculated for each item 

and domain. The scores \Vere generated using a simple aritlunetic addition of the items within 

each domain to gj,,e a domain ra\.\· score. The raw scales were tl1en transforn1ed to a 0-l 00 scale 

to ease interpretation using equation (i) above. 

3.6 Data management and statistical techniques 

For this stud,, onl, adolescents within the ages of I 0-19 were considered for anaJ),sis
. , 

Info1111ation for 132(6 3o/tJ) of the students who \Vere above 19 years were excluded from tl1c 

anal \'sis '"'hjch resulted in a sample �1Lc of 1. 961 students .

SP5S '"'as also used for descriptive statistics. Normality of· tl1c cxlr[1ctccl \'c1rinl1)cs \\c\<; t1\c..c,-..t:tl 

to Jr�O\'-' if they arc appr<Jpri ate fc)r a 111 u I ti v,1ri:1tc n11;1 I ysi s t l1rot1gl1 �kc\\'11css :1rlll K • 1 r tl ''," 
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Transformed scale =[(Actual raw sc�re-Lowest possible raw score) 
* lOO (i)Possible raw score range 

Univariate and bivariate analyses were perfonned by cl1anging the transformed QOL scores into 

three categories using the mean (X) and standard deviation (SD). These categories are 'Poor' (if 
-

score <X - SD), 'Moderate' (if X - SD s; score s; X + SD) and 'Higl1' (if score 2: X + 

SD) (Issa and Baiyewu, 2006). And to ease the purpose of bivariate analysis, these scores were 

further dichoto1nized using the 1nean (X) and standard deviation (SD) into 'Poor' (if score 

< X - SD) and 'Good' (if sco1·e 2: X - SD). 

3.5.4 Adapted WHO Quality of Lifc-BREF. (WI-IOQOL-BREF) 

The WHO defines QOL as 'an individual's perceptio11 of tl1eir positio11 in life i11 the context of 

tl1e culture and value syste1ns i11 whicl1 tl1ey live, and in relation to tl1ei1· goals, expectations, 

standards and concerns'(WH0,1994J. The WI-IOQOL-BREF l1as good to excellent psychometric 

properties of its reliability and perfo1·med well in initial tests of validity (Skevington et al., 2004 ). 

An adapted form of the World Health Organization Quality of life-BREF (WHO-BREF) was 

used to assess the QOL of tl1e respo11dents. It is a 24 item questionnaire which consists of four 

domains. These domains are: The Physical Health D0111ain (PHD), Social Relationship Domain 

(SRD)., Psychological Domain (PSD) and Environment Domain (END) with seven, three, six and 

eight items respectively. 

3.5.5 WHOQOL BREF Method of scoring 

The WHOQOL BREF scoring was also used in assigning scores to the domains of the adapted 

WHOQOL BREF The items were re-coded and a raw score was also calculated for each item 

and domam. The scores \\'ere generated us111g a simple aritl11netic addition of the items within 

each domam to gi,,e a domain raw score. The raw scales were the11 transformed to a 0-100 scale 

to ease interpretation using equation (i) above. 

3.6 Data management and statistical techniques 

For this study onl)' adolescents within the ages of 10-19 were considered for analysis. 

Infottnation for 132(6 3o/o) of the students who were above 19 years were excluded fron1 tl1e 

anaI,,sis "''hich resu)ted in a sample 51/e of l. 963 students 

SPS� v.as also used for descriptive statistics. Normality of tl1c cxlr,1ctcd \1nrinl1lc� \\.'as ,1sscss�li 

to knO\\' if. the)' are appr(>pri ate t,1r a 111u I ti v,1ri ate a1111 I ysi� I l1r<)t1gl1 S kc\\'tlcss f111tl K t1, tl l� is 
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Variables having their estimates of Skewness and Kurtosis between ± 1 and ± 1.5 respectively 

were seen to be normally distributed. The statistical methods used for the analysis are: 

3.6.1 Chi square a'nalysis 

Chi square was used for bivariate analysis wl1ich was done to assess tl1e association between 

Socio demographic variables like Gender, Area of reside11ce, Family status, Father's llighest 

level of education, Mothe1·'s l1ighest level of education and Quality of life and. its significance. 

The quality of life was categorized i11to Poor QOL and Good QOL to ease tl1is analysis. 

3.6.2 Multiple Linear Regression 

An analysis was done to assess the effects of Age, Opti1nisn1 and Coping Strategies (OCS), 

General Psychosocial Dysfunctions (GPD), Behaviour a11d Relationsl1ip Problems (BRP) of the 

participants on tl1e QOL. The outcome variable was tl1e Qt1ality of Life and the predictors were 

the Age, OCS, GDP and BRP. TI1is is depicted by tl1e following 111odel: 

Where: 

Yi1
= The Adolesce11ts Quality of Life

/31 ••. /34 = The Coefficients 

x1 (Age) = Age of Adolescent 

x2 (0CS) = Optimism and Coping Strategies (OCS) 

x3 (GDP) = General Psychosocial Dysfunctions (GPD) 

x4 (BRP) = Beha,·iour and Relationship Problems (BRP) 

3.6.3 f ultinomial Logjstic regression (MLR) 
1'1uJtinomial logistic regression \l/as used for multivariate analysis. Tl1e analysis \Vas done to sec 

jf there is an association between Soc10 demographics like Area of Residence, Fan1ily status, 

Father·s highest }e\'el of education, iv1other·s highest level of education and three categories of 

QuaJit)' of life. �I
l

lcsc ( atcgories arc Pc>or QOJ , Moderate OOI., and Good QOI_, Pot)I Q()[ \\ ,1�

used as the reference category for this analysis
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3. 7 Statistical model

Correlated data sometimes arise in statistical analyses, this n1ay be due to the grouping of 

subjects or to repeated measurements on each subject over time, or to multiple related outcome 

measures at one point in time. Mixed model analysis gives a general and flexible approacl1 in 

these situations, due to tl1e fact tl1at it allows correlatio11 patterns to be explicitly modeled (Jiang 

2007). Linear mixed-effects model is an extension of the linea1· regression model for data t11at are 

collected and sun1.marized in groups . The model describes tl1e relatio11ship between an outcome 

variable and independent variables, l1aving coefficients that can vary witl1 respect lo one 01· n1ore 

grouping variables. 

A nuxed-effects model consists of two parts which are tl1e fixed effects and random effects. 

Fixed-effects terms are usually the typical linear reg1·ession part, and tl1e rando111 effects are 

associated wiili individual expe1·imental u11its drawn at ra11do111 fro111 a population (Fikret, 2011; 

Verbeke and Molenberghs, 2000). 

The random effects have prior distribt1tior1s wl1ereas fixed effects do not. Mixed-effects models 

can represent the covariance st1·t1ctt1re coru1ected to tl1e grouping of data by associating the 

common random effects to observations \Vith tl1e same level of a grouping variable. The standard 

for111 of a linear mixed-effects 111odel is: 

y = X{J + Zb + E

Where 

• )' - the n-by-1 response vector, and 11 is the number of observations.

• X - an n-b)-p fixed-effects design matrix.

• {3 - a p-b) '- l fixed-effects vector.

• z - an n-b)·-q random effects design matrix.

• b - a q-b)'-1 random-effects vector

• E - the n-b) -1 obsen·ation error vector.

Linear mixed effects (L v1E) models simply modcl5 the fixed and rando111 effectc; as l1a\ 111g i1

linear fo.-111• It can accomm<Jdatc c<Jmplcx features of Jong1tudi11al data sL1c)1 ,1s l1ct\\ce11-st1l1Jl'Ct

\fariation, \ .. ,ithin-subjcct variati<>n, time dcrJcndcr11 cov,Jrintc" t111cl r11i."si11g clz1t,, \\ llt'rci,s
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traditional methods are limited by statistical assumptions (Davis, 2002). More importantly, the 

approach allows for explicit modeling of the variation between subjects and within subjects. 

Similar to tl1e General Linear Model, a response variable is contributed to by additive fixed and 

random effects (and an error ter1n). Using the familiar notation, the linear mixed effect model 

takes the form: 

Where: 

• 

• 

• 

• 

• 

• 

y = is the value of the outcome variable for a partict1lar ij case 

/31 ... /3p =Tl1e fixed effect coefiicie11ts(si111ilar to regression coefficie11ts) 

Xiii 
... x

PiJ = are the fixed effect variables (predictors) for observatio11 j i11 group i

(usually the first is reserved for the intercept/constant� x1ij = 1) 

bi1 ... hip = are tl1e randon1 effect coefficients wl1ich a1·e assumed to be multivariate 

norrnally distributed 

z1 . . ... z
p
, = are the randon1 eftect variables (predictors) 

l] J 

Eij = is the error for case j in grottp i \Vhere each group's error is assumed to be 

multivariate normally distributed. 

After the model specification� the model parameters were then estimated through the following 

model: 

\\'here: 

• 

• 

• 

• 

y = Ado]escent"s score on the quality of life scale 

p.,_ .. {]p = The APFI coefficients (The fixed effect coefficients) 

x x = The OC 5.GDP and BRP 01· the particular adolcsccnt(tl1c fixed eJ-fccts)
1,, . p J 

b b ( ocffjcicnL5 <Jt· the socio dcmclgrapl1ic variable� (�l'l1c ri111(lo111 t'l�lcct 
[1 ••• ,p = 

coef1icients) 
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• z1,
i 

... zPli 
= The Area of Residence, Family Status, Father's Highest level of Education

and Mother's Highest level of Education of the particular adolescent (the random effects) 

• Eij = 
The adolescent error . 

3.7.1 Assumptions of LME 

• 

The linear mixed-effects model 111ust satisfy some assumptions, it assun1es that tl1e observations 

follow a linear regression in which s01ne of the 1·egression parameters are fixed (the same for all 

subjects), while others are random (specific to each subject) (Ve1·beke and Mole11be1·ghs, 2009). 

The randon1-effects follow a normal dish·ibt1tio11 witl1 1nean zero a11d general covariance matrix 

D (Davis, 2002; Verbeke and Molenberghs, 2009). The error tem1s also follow a normal 

distribution with mean zero and covariance a2 
I where I is tl1e identity 1natrix. Lastly, the 

random-effects are independent of eacl1 other and ot' tl1e er1·or terms (Davis, 2002; Verbeke and 

Lesaffre, 1996). Tl1at is, the covariance betwee11 tl1e ra11do111-eff ects and tl1e error te1·1ns is zero. 

3.8 Methods of parameter estimation 

The Restricted maximum likelil1ood (REML) and the n1axin1wn likelihood (ML) are the two 

common methods for parameter estimation. These metl1ods are based on maximizing the 

n1arginal likelihood fi.mction (Verbeke and Molenberghs, 2009). 

3.8.11\1aximum likelihood method for parameter estimation (ML) 

Th.is method of estimation contains both regression coefficients and the variance components 

(fixed-effects and random-effects) terms in the likelihood function. This has the conditional 

response of the response variable y given a, b, <.p and a2 as 

d 2 . And the l1kelihood of y given a, <.p an a 1s

P(y a, <.p, a 2 ) = 
P(y I b, a, <.p, a2 ) P(b I <.p, a 2)db,

\1/here 
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P(y I b, a, <p, a2
) = 

1 n1 exp{- 1 (y - Xa - Zb)r(y - Xa - Zb)}.
(2rra2) 2 20-2 

Assuming A (<p)is the lower triangular cholesky factor of D(cp) and �(cp)is the inverse of/\ (<p).

Then,

Defme

And assu111i11g b • is tl1e value of b that satisfies

8r2 (a,b,<p)
ob

ar
2 ca.b.<p) 

I _ 0b. -ab 

for given /3 and <.p. Then, the likelil1ood functior1 is

P(y I a, <p, a2 ) is first maximized witl1 respect to a a11d o-2 for a given <p. Thus the optimized
solution a(<p) and 82(<.p) are gotten as fi1nctions of <p. Then, Substituting these solutions into the
likelihood function proceduresP(yj a(<p),cp,82 (cp)). Tl1e expression is called a profile
likelihood where a and a2 ( <p) have been profiled out. P (y I a ( <p), <p, 82 ( <p)) is a fi1nction of <p,
and the algorithm then optimizes it with respect to <p. After it finds the opti1nal estimate of <.p, the
estimates of a and a 2 are given by ii(<p) and 82 (<p ).

The ML method treats coefficients as fixed but unknown quantities when the variance
components are estimated. but does not take into account the degrees of f1·eedom (DF) lost by
estimating the fixed effects. This causes ML estimates to be biased l1aving smaller variances.
Ne, ertheJess. an ad\ antage of �L over REML is that it is poss1b]e to compare two 1nodels 111
te11r1s of their fixed and random ef fee ts terrns. If REML is used to estimate tl1e para1neters. 011l�
l\.\'O models can be compared, \Vhich are nested in their randon1-etiects tern1s. \Vitl1 the sn111c
fixed effects design.
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3.8.2 Restricted Maximum likelihood method for parameter estimation (REML) 

Restricted maximum likelihood estimation co11tains only the variance components, which is the 

parameters that parameterize the random-effects tenns in the linear mixed-effects model. The /3 

coefficient is estimated in a second step. Assu1ning unifo1m imp1�oper prior distribution for /3 and 

integrating the likelihood P (y I a, <p, a2 ) witl1 respect to f3 results in the restricted 

likelihood P(y I <p, o-2 ). That is 

P(y I <p, 0-2 ) = P(y I a, <p, a2 ) P(a)da = P(y I a, <p, a2) da. 

The algorithm first profiles out Bf and maximizes ren1ai11ing objective ft111ctio11 witl1 respect to <p 

to deterrnine (p R • The 1·estricted likelil1ood is then n1axi111ized with respect to a2 to deter1nine 8�. 

Then, a is estimated by findi11g its expected value witl1 respect to the posterior distribution 

REML accounts for the degrees of freedo111 lost by esti111ati11g tl1e fixed effects, and makes a less 

biased estin1ation of rai1dom etTects vru·iai1ces. Tl1e esti1nates of <p and a2 are less sensitive to 

outliers in the data and invariant to the value of a compared witl1 ML estimates. Using REML to 

estimate the parameters can only con1pare two models that l1ave the identical fixed-effects design 

matrices and are nested in their random effects terms. 

3.8.3 Co,,ariance structures 

There exist a handful of covariance structures but for this a11alysis, the following covariance 

structures \.\'ere used (IBM, 2013): 

I) Variance component (VC)

nus \vas done to make each variance differ, and all covariances = 0. It 1s the

standard ":anance components and is the default for most statistical softwares.

a} 0

0 aJ 

0 0 
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II) Autoregressive(!) AR(l)

• 

The AR( 1) structure was used so as to have homogeneous variances and correlations 

that decline exponentially with distance. Tllis _means that the variability that occurs in 

a measurement was constant irrespective of when it was meast1red. It also means that 

two measuren1ents tl1at are rigl1t next to each other in time are going to be cJosely 

correlated ( depending 011 the valt1e of p ), but that as measurements get fartl1er a11d 

farther apart they are less correlated. 

III) Compound SJ'mn1etry (CS)

1 p p2

p 1 p

p2 p 1 

In this structt1re, the vru·ia11ces a1·e ho111oge11ous and tl1ere is a correlatio11 betwee11 two 

separate n1easuren1e11ts but the con·elation is constant regardless of how far apart the 

measuren1ents are. 

I\') Unstructured 

This structure was used so as to allows every term to be different whicl1 makes it tl1e 

most permissive of all the covariance structures. 

\') Toeplit-L 

(J"f (]"12 (]"13 

(]"12 (Yi (]"23 

(]"13 (]"23 (J"f 

This structure was used to allow all measurements next to each otl1er l1ave the sa111e 

correlation but measurements two apart have the same correlation different from tl1e 

first and Jikev.'isc measurements three apart have the same correlation different fron1 

the first tv.'o and so on. 'f he AR( I) is a si1cc1al ca<;e of tt,is c;trt1clt1rc l)ltl it� 

correlations do ncJt necessarily have the san1c p,1ttcrn r1s ir, tl1c Al{( 1 ). 
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3.9 Exploratory Data Analysis 

a
2 

a1 a2

CT1 a2
0-1 

0-2 0-1 a2

A scatter plot was done through SPSS to assess tl1e overall direction of the raw data because it is 

important to note if the trend is linear or nonlinear. 111 this case, the data was linear. 

3.9.1 Model Building P1·occss 

A linear model was fitted to the data. Tl1is 1·esulted fron1 tl1e result of tl1e exploratory data 

analysis wluch sl1owed tl1at the data is in a linear form. The 1·a11don1 effects we1·e established and 

then the fixed effects were added to form a n1ixed effect 111odel. The11 tl1rougl1 sig11ificance 

testing, model comparison (through Akaike's Infor111atio11 Criteria, AIC) and relevance of 

covariates, a final n1odel was acl1ieved. 
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CHAPTER FOUR 

RESULTS 

4.1 Socio-demographic characteristics of Participants 

The complete data for a total of 1963 participants was extracted. Participants were 14.71±2.05 

years with Males being slightly older (14.82±2.19 years) than females (14.58±1.86 years). Most 

of the respondents were in tl1eir n1id-adolescence (63.0%) with 011ly a few (9.5%) i11 tl1eir late 

adolescence. 

Table 4.1 shows that Male participants were 54% of tl1e total population while Female were 

46%. Majority of the respondents came from Monogamot1s fru11ilies (67.9%) with (74.8%) of 

their parents staying togetl1er. Adolescents vvho live in urban areas were slightly more than half 

of tl1e total popt1lation (52.2%). 
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Table 4.1: Socio demographic distribution of Respondents (N=1963) 

Variable 
Gender 

Age 

Religion 

Tribe 

Area of Residence 

, 

Fan1ily type 

Family Status 

Male 
Fe111ale 

Ea,·/y Adolescents(<] 3 yea,·s) 
Mid-Adolescents( 13-17yea,·s) 

Late Adolesce11ts(l8-/9 )'ea,·s) 

Ch,·istianity 
lsla,11 

Othe,·s 

Tfl/ 
ldo111a 
lgelle 

Otl1e1·s 

R111·al A,·ea 
U1·ba11 Area 

/lfo,1oga111y 
Po/J,ga111J' 

Pa,·ents a,·e togetl1er 
Pa,·ents· a,·e dil,orced 

Pare11ts lil1e apart 
Si11gle pare11t 

Father's highest le,,el of education 
No forn1al ed11cation 

P1·1111a1y 
Seco11da1J' 

Tertiary 
Othe,·s 

l\1other's highest le, el of education 
'Vo for111al ed1,catio11 

Pri1na1y 
Secondary 

Tertiary 
Otl1e1·s 

Father's occupation 

Mother's occupation 

Farn1ing 
Trading 

c·1vil servant 

£1n/pr1}'ee of pr1\late orga111.sat1011 
01l1er.-. 

Farn11ng 
Trc1d1,1x 

{ I J/ l'I-Vllflt 

1;·,,,lpo} ee r,f 1,r1v£Jle tJrgf1111r111 ir111 
{Jtl1er-r 

30 

Frequency 

1065 

895 

541 

1236 

186 

1880 

69 

3 

1124 

142 

375 

304 

882 

965 

1289 

608 

1427 

81 

136 

265 

225 

227 

447 

704 

287 

289 

367 

486 

521 

222 

641 

149 

742 

144 

242 

619 

532 

4 12 

126 

IRR 

Percentages (o/o) 

54.3 

45.7 

27.6 

63.0 

9.5 

96.3 

3.5 

0.2 

57.8 

7.3 

19.3 

15.6 

47.8 

52.2 

67.9 

32.1 

74.8 

4.2 

7 .1 

13.9 

11. 9 

I 2.0 

23.7 

37.2 

15.2 

15.3 

19 5 

25.8 

27.6 

I I . 8 

33 4 

7.8 

38. 7

7 5

12.6 

32 4i 

27 9 

21 2 

() (, 
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4.2 Variation in the quality of life of participants across socio demographic disparities 

Table 4.2 shows the association between socio demographics and two categories of the QOL of 

adolescents. In this table, the Area of residence (X2 
= 1.64, p = 0.20), Father's level of 

education (X2 
= 2.05, p = 0.15) and Motl1er's level of education (X 2 = 2.34, p = 0.13) did not 

sigi1ificantly influence the quality of life of participants. Only family statt1s (X2 
= 5.45, p =

0.02) influe11ced the quality of life of respondents in which Adolescents whose parents were 

together and had Poor QOL were 1nore (80. l %) tl1an Adolescents witl1 Poor QOL whose parents 

are not together (19.9%). Adolescents vvhose parents are togetl1er and had Good QOL were n1ore 

(73.4%) compared to Adolescents with Good QOL bt1t tl1eir parents are not together (26.6o/o). 
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Table 4.2 Variation in the quality of life of participants across socio demographic 

disparities 

Socio demographics 

Gender 

Area of Residence 

Family Status 

Iv/ale 

Fe111ale 

Ri,ral A,·ea 

U,·ban A,·ea 

Pa,·ents a,·e togethe,· 

Pa,·e11ts a,·e 1101 togetl1e1· 

Father's highest level of education 

No fo1·11-1a/ edz1catio11 

So,ne ki11d of fo1·1'11a/ edi1catio11 

Mother's highest Ie,1el of education 

JVo fo1·111al edi,cation 

Some kind of fo1·111al edz1catio11 

Good QOL 

(O/o) 

868(53.3) 

762(46.7) 

115(44.1) 

146(55.9) 

221(80.l) 

55(19.9) 

26(9.4) 

250(90.6) 

34(12.3) 

242(87.7) 

32 

Poor QOL 

(O/o) 

169(59.5) 

115(40.5) 

746(48.3) 

797(51. 7) 

1172(73.4) 

424(26.6) 

196(12.5) 

1377(87.5) 

249(15.9) 

1315(84.1) 

x
i P value 

3.81 0.051 

1.64 0.20 

5.45 0.02* 

2.05 0.15 

2.34 0.13 

•UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.3 Multinomial Logistic Regression of the association between Socio demographics and 

Quality of Life of participants 

In Table 4.3, the result for the 1nultinomial logistic regression was presented. Among tl1e 

adolescents, the odds of havi11g a Poo1· QOL was significant in adolescents whose n1others have 

no fo1·1nal education relative to adolescents wl1ose mothers had s01ne kind of education 

(OR=0.63, 95%CI=0.40-0.98). That is, adolescents whose n1others l1ave no for1nal educatio11 

were about 37% less likely to have a poo1· QOL relative to adolescents whose mothers l1ave son1e 

kind of fo1·1na1 educatio11 backgrot1nd. As showt1 in the table, otl1er associations were 11ot 

significant. 
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Table 4.3 Multinomial Logistic Regression of the association benvecn Socio demographics 

and the Quality of Life of participants 

Socio demographics

r Area of Residence: Rural 

Poor QOL -0.28

Mode,�ate OOL -0.15
-

Family Status: Parents are 

together 

Poor OOL -0.23
--

Mode,·ate OOL -0.13
-

Father's highest level of 

education: 

education 

No forn1al 

Poor OOL -0.40
__, 

Moderate QOL -0.05

Mother's highest le,1el of 

education: 0 formal 

education 

-0.46Poor OOL 
-

jyfoderate QOL -0.22

Reference category: High QOL, 

,, •.. signifies significance 

S.E 

0.16 

0.13 

0.19 

0.15 

0.26 

0.19 

0.23 

0.17 

34 

P value 

0.09 

0.25 

0.23 

0.39 

0.12 

0.79 

0.04 

0.18 

OR 

0.76 

0.86 

1.26 

0.88 

0.67 

0.95 

0.63 

0.80 

95°/o C.I 

0.55-1.04 

0.67-1.11 

0.86-1.84 

0.66-1.18 

0.40-1.11 

0.65-1.3 8 

0.40-0.98* 

0.58-1.11 
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4.4 Assessing the effect of Age and Psychosocial functioning on the Quality of life of

participants

Table 4.4 shows the effects of tl1e Age of respondents and tl1e different domains of the

adolescents psycl1osocial functioning Inventory on tl1e different don1ains of the adapted

WHOQOL-Bref and the overall QOL of respondents. Tl1e Age (p =0.05), Optin1ism a11d Coping

Strategy (p = 0.001) and General Psychosocial Dysft111ctio11s (p < 0.001) sig1uficantly affected

the overall QOL of participants. Only Behaviour and Relationship Problems (p= 0.32) had no

significant effect on tl1e overall QOL Respondents. The Age ru1d APFI don1ains also had a

significant effect on the PHD, PSD and the END domains of the Adapted WI-IOQOL-Bref. Also,

Age and GDP had no significant effect of tl1e SRD domain of tl1e adapted Wl-IOQOL-Bref but 

the OCS and BRP don1ains had sig11ificant effects . 

• 

• 
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L 

D 

Table 4.4 Assessing the effect of Age and Psychosocial functioning on Quality of Life of

Participants 

AGE 
Psycl1osocial functioning 

ocs GDP BRP 

P (95°/oCI) P p (95°/oCI) P p (95°/oCI) P p (95°/oCI) P 

-0.69(-1.24,-0.13) 0.02 -0.06(- l .41,-0.20) 0.009 -0.22(-1.17,-0. 79) <0.001 -0.00 I (-0. 72,0.68) 0.96 

-0.45(-0.87,-0.03) 0.04 -0.03(-0.82,0.12) 0.148 -0.08(-0.40,-0. 12) 0.00 I 

-0.20(-0. 72,0.33) 0.46 -0.08(-1.61,-0.43) 0.00 I -0.004(-0.20,0.17) 0.86 

0.03(-0.24,0.85) 0.27 

0.05(0.09, 1.46) 0.03 

D -0.56(-1.06,-0.07) 0.03 -0.08(-1.60,-0.49) <0.001 -0. l 0(-0.57,-0.23) <0.00 I 0.01 (-0.46,-0.82) 0.58 

R -0.46(-0.91, -0.002) 0.05 -0.83(-1.34 , -0.32) 0.00 I 0.49(-0.65 , -0.34) <0.001 0.30(-0.29 - 0.88) 0.32 
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4.5 Linear mixed effect model

4.5 .. 1 Linear Mixed effect model of Psychosocial functioning and Socio demograpl1ics using

Maximum likelihood method of estimation and Variance Components Covariance

structure.

Table 4.5.1 shows four models witl1 each n1odel having a socio demographic as the random

effect. OCS (p= 0.003, <0.001, 0.001, 0.002) a11d GPD (p= <0.001, <0.00 I, <0.001, <0.001)

were seen to affect the QOL bu.t BRP had no significant effect on tl1e QOL. 

I 

' 

• 
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f:1 blc 4.5. I Lir1ci1 r i\1 ,,c<l cITccf 111odcl of l'sycl1osociul ft111ctioning and Socio demographics using Maximum likelihood method of estimation and 

\1:1 ria 11cc C."o 1111>onen ls Co, i1ri1111cc � trltCt ti r·c.

--

V11r111hlc 

---

J-
"'

l \Cti 11 11 rt S

0(
"'

� 

(..)\)n 

\3RP 
Ra t\dtllll \):\ rt 
,\rca ot Rc-i1dc1\cc 

l·an\\\\ St.\tu�
t=�tl,cr·" ,-1.i\lcat,01, 

�'"'tl,�r ·, t" l1t1cat 101, 

\ C\ �\.'\ 

Ot,�en dllt)l\S

.\IC 

l\t1odcl I 
{! (95°/oCI) 

-l) 79 (-\ 11,-0 27)
-0 'i2t-O 68,-0 36)

0 2 5{-0 35-0.86) 

'1 

-

-

-

') 
-

l849 

16467.916 

Model 2 
p p (95°/oCl) 

0.003 -0.94 (-l .44,-0.42)

<0.00 l -0.52(-0.68,-0.36)
0.402 0.23(-0.39,0.83)

-

2 

-

-

2 
1917 

17067.394 

Model 3 Model4 
p p (95°/oCI) p p (9So/oCl) p 

<0.001 -0.88 (-1.40,-0.36) 0.00) -0.83 (-1.35,-0.32) 0.002 

<0.001 -0.49(-0.65,-0.33) <0.001 -0.48(-0.64,-0.32) <0.001 

0.441 0.30(-0.30-0.89) 0.333 0.34(-0.25,0.94) 0.259 

-

-
-

2 -

- 2 

2 2 

1894 ]885 

16913.993 16794.886 
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I 

4.5.2 Linear Mixed effect model of Psycl1osocial functioning and Socio demographics using

Restricted Maximum likelihood method of estimation and Variance Components

Covariance structure.

Table 4.5 .2 also shows four models with each model having a socio demographic as the random

effect. Restricted maxi1num likelihood 1nethod of estiination was used. Tl1e OCS (p= 0.003,

<0.001, 0.001, 0.001) and GPD (p= <0.001, <0.001, <0.001, <0.001) for the four n1odels 

respectively affected the QOL but BRP l1ad 110 significa11t effect on tl1e QOL.
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4.5.2 L1nr11r i\11,cd effect n1odcl of Psycl1osocii1I fu11ctioni11g a11d socio demographics using restricted maximum likelihood method of estin1ation and 
, 

,·ar,ancc co1,1po1,c11ts ctl\':1r1ancc structure 

\'.,ri:llllc l\1odcl 5 Model 6 Modef 7 Model 8 
/1 (JS0/uCI) 1> p (95°/uCI)

F1\c-d l):,rt, 
p p (95%Cl) p p (95°/oCI) 

ocs 0 79( - \ 11, -0 26) 0.003 -0.92( -1.43,-0.41) <0.00 I -0.85(-1.37,-0.33) 0.001 -0.81 (-1.33,-0.29)

G\')O -() 52(-0.68,-0.16) 0.00 l -0.52(-0.68,-0.36) <0.001 -0.49(-0.66,-0.33) <0.00] -0.4 8(-0.64,-0.32)
l'Rt' () 26{-0 15-0.86) 0.4.02 0.23(-0.36,0.82) 0.45 0.30(-0.30,0.90) 0.327 0.36(-0.24,0.96)
R1tndtlTI\ 1).lrt 

i\r�,\ t)f R�\,dCtl<..(! 2 - - -

r .ln\tl\ Sl.\tUS - 2 - -

\':'·,t\,cr·, f JllC�\llOI\ - - 2 -

\ \ulh�r , t Juc�\\tLln 
• 2 - - -

L\!, els ' 2 2 2-

Obsen·ut1on� 1849 1917 l894 1885 
.-\I( 16464.014 17062.518 16876.569 16790.81 

• 
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4.5.3 Linear Mixed effect model of Psychosocial functioning and socio deo1ographics using

maximum likelihood method of estimation and compound symmetry covariance structure

Table 4.5.3 shows four models with each model taking a socio demograpl1ic variable as the

random effect. Maximum likelihood method of estimation was used. The OCS (p= 0.004,

<0.001, 0.001, 0.003) and GPD (p= <0.001, <0.001, <0.001, <0.001) for the four models

respectively affected the QOL but BRP l1ad no significant effect on tl1e QOL.

-

• 
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--<.t '  .!::J!!'.'1"" 

l'al>lc .S.5.J Li11cn r f\11,cd effect model ,,r l'sycl1osocial fu11ctioning and socio demographics using maximum likelihood method of estimation and 

con1po11nd S)mn1Ctr)' cov:1ri:111cc �lructurc 

-

V., rial>lc Model 9 Model 10 Model 11 Model 12 

f!. {95°/oCI} p I}_ {95°/oCI} p {!_ {95o/oCI} p f!.. {95o/oC!l p 

Fi,cd l'> t\ rts 

ocs -0 76(-1.29,-0 24) 0 004 -0. 91 (-1 . 4 3, -0. 4 0) <0.001 -0.85(-1.37,-0.33) 0.00 I -0.79(-1.32,-0.27) 0.003
t,Pt) ·0. )2(-0.68,-0. 36) ._ 0.00 I -0.52(-0.68,-0.36) <0.00 I -0.49(-0 .66,-0.33) <0.00 J -0.48(-0.64,-0.32) <0.001
l1RP 0.26(-0 35,() 86) 0 402 0.23(-0.36,0.82) 0.45 0.30(-0.30,0.90) 0.324 0.36(-0.24,0.96) 0.236
Randon1 \l :\rt 

\rca of Rc,,<l�,1�e -- --

\ ,llll\\\ �t�\\\l\ - 2 - -

\-3tl1�r � [,.\llC3l\Otl -
- 2 -

�1ot\,cr " l:Juc,,t,011 -
- - 2 

l C\ t\� ') 
.. 2 2 2 

Oll�en1ut1on� l849 1917 1894 1885 
.\IC 16470.097 17068.525 16883.151 16797.217 
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4.5.4 Linear Mixed effect model of Psychosocial functioning and socio demographics using 

restricted maximum likelihood method of estimation and compound symmetry covariance 

structure 
Table 4.5.4 shows four models with eacl1 model taking a socio demographic variable as the
random effect. Restricted maximun1 likelihood method of estimation was 11sed. Tl1e OCS (p=
0.003, <0.001, 0.001, 0.002) and GPD (p= <0.001, <0.001, <0.001, <0.001) for the four models
respectively affected the QOL but BRP had no significant effect on the QOL.

,. • 
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T:1blc 4.5.� Li 11c:1r l\li\cd effect n1odcl of (>sycl1osocial fur1ctio11ir1g a11d socio dcn1ograpl1ics using restricted maximum likelihood method of estimation 

an<J com1J<>t1r1d '} 111111ctr} co,,:1ri1111cc str11cturc 

\'n ri:tl>lc Model 13 Model 14 Model 15 Model 16 
(95<1/oCI) J> p (95°/oCI) p p (95°/oCI) p p (95°/oCI) p 

-

l;-ixed Pt1rts 

oc� -() 7Q(-l 31,-0 26) 0.003 -0. 92 (- l . 4 3, -0. 4 I ) <0.001 -0.85(-1.37,-0.33) 0.001 -0.81(-1.33,-0.29) 0.002 
GPO -0 )2(-0 68,-0 36) ... 0.00 l -0.52(-0.68,-0.36) <0.001 -0.49(-0.66,-0.33) <0.001 -0.48(-0.64,-0.32) <0.001 
l�RP 0 26(-0 35,0 86) 0.402 0.23(-0.3 7 ,0 .82) 0.450 0.30(-0.30,0.90) 0.327 0.36(-0.24,0.96) 0.243 
R;1ndon, \l �1rt 

\�;\ c.)f Rc�1dct\LC 2 - - -

l a,,,,l, St�\tt1.:. - ? - -

F�,t\,cr'\ l d\1c..1til,t\ - - 2 -

�\l)tl,�·t � l l\t11...,t1c.1t1 - - 2 
, .. �, t\, ') ? 2 ? 

-
- -

Ob,�n �tit)tl� l849 1917 1894 1885 
.-\lC \6466 014 l 7064.517 16878.569 16792.807 
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4.5.5 Linear Mixed effect model of Psychosocial functioning and socio demographics using
maximum likelihood method of estimation and toeplitz covariance structure 
Table 4.5.5 shows four models with each model taking a socio demographic variable as the
random effect. Maximum likelihood method of estimation was used. The OCS (p= 0.003,
<0.001, 0.001., 0.002) and GPD (p= <0.001, <0.001, <0.001, <0.001) for tl1e four models
respectively affected tl1e QOL but BRP had no significant effect on tl1e QOL.
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T1-tl>lc 4.5.S 1.-ir,cur M1,cd cffcc( n1odcl of (>sycl1osoci11J functio11ing a11d socio c.Jc111ograpl1ics using maximum likelihood method of estimation and toep\itz 

cc,, :tr 1:111cc srr·11ctur·c 

-

\ :1 r1:1 IJ I� 

F1,ed llu rt� 
oc.� 

lit>[) 

l)Rl)

-

Rt111cto111 t> .1rt 

\r��1 (.)l Rc,,dc1,cc 

l Jt\11\\ \t�\ttl\

F·.1thc.. " l ,.\u(,\lto1, 

\ \1.1t\\�l. � \ d\lC3t\OI\ 

Le, ct� 

Oh,cr,·�\t l()ll�

\l(.' 

l\1lodcl 17 Moclcl 18 

p (95o/.1CI) p p (95°/oCI) 

-0 79(- l 31,-0.27) 0.003 -0.92(-1.43,-0.41)
-0 52(-0.68.-0.36) <O 00 I -0.52(-0.68,-0 .36)
0 26(-() 15,0.86) 0.402 0 .23(-0 .36,0 .82)

' 
-

-

- 2 
- -
- -
"') 2 ... 

l849 1917 

l 6469 .t) l 5 17068.480 

Model 19 Model20 

p p (95°/oCI) p p (95°/oCI) p 

<0.00 I -0.88(-1.40,-0.36) 0.001 -0.84(- 1 .35,-0.32) 0.002 

<0.00 l -0.49(0.65,-0.33) <0.00 I -0.48(-0.64,-0.32) <0.001 

0.449 0.30(-0.30,0.89) 0.333 0.34(-0.25,0.94) 0.26 

- -

- -

2 -
- 2 

') 2 -

1894 1885 

16882.714 16796.886 
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4.5.6 Linear Mixed effect model of Psychosocial functioning and socio demographics using

restricted maximum likelihood method of estimation and tocplitz covariance structure

Table 4.5.6 shows four models with each model taking a socio demographic variable as the

random effect. Restricted maximu1n likelihood method of estimation was used. The OCS (p=

0.003 , <0.001, 0.001, 0.002) and GPD (p= <0.001 <0.001, <0.001, <0.001) for t11e four models

respectively affected the QOL but BRP had 110 significant effect on tl1e QOL .

• 
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1 !ll>lc 4.5.6 Lincur i\li,�d cfrcct 111odcl of J>sycl1osocial fur1ctio11i11g ;111tl socio der11ograpt1ics usi11g restricted maximum likelihood method of estimation 

�,11<1 t<,c11litz co\-:_tri1-1ncc strt1ctt1rc 

-

\ :trt!ll>lc l\1odcl 21 Model 22 Model23 Model24 

l..95'1/oCI) J> p (95°/oCI) p p (95°/oCI) p p (95°/oCI) p-

F1,cd l>urts 

l)C� -0 79( 1 11,-0 26) 0.003 -0.92(-1.43,-0.41) <0.00 J -0.85(-1.37,-0.33) 0.00 l -0.81 (-1.33,-0.29) 0.002 
l1Pl) 0 �2(-0 68,-0 36) ,"0.00 l -0.52(-0.68,-0.36) <0.00 I -0.49(-0.66,-0.33) <0.001 -0.48(-0.64,-0.32) <0.001 
\�RP 0 26(-0 15,0 86) 0.402 0.23(-0.36,0.82) 0.450 0.30(-0.30,0.90) 0.327 0.36(-0.24,0.96) 0.243 
R:,n(IOn\ P:,rt 

\r(a ot Rt�,d�ntc -- - -

\-,,,,,,\\ �\atu-.. - ? - -• -

Ftll\,�\' s l · "it1c ut,on -
- 2 -

�\t)l\\�r·� l'\.\UC,\\\01\ -
-

- 2 
l.c, tl� ') 2 2 2 -

Oh,cn �,t,t)ll'\ 1849 1917 1894 1885 
.\}(_

""

16466.014 17064.518 16878.569 16792.808 

... 
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4.5.7 Linear Mi.'Y.ed effect model of Psychosocial functioning and socio demographics usingmaximum likelihood method of estimation and unstructured covariance structure Table 4.5.7 shows four models with each model taking a socio demographic variable as the
random effect. Maximum likelihood method of estimation was used. The OCS (p= 0.004,
<0.001, 0.001, 0.002) and GPD (p= <0.001, <0.001, <0.001, <0.001) for the four 1nodels
respectively affected the QOL but BRP had no significant effect on the QOL .
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1·:1l,lc -1.5.7 Li11ci1r l\1i,cd effect rnodcl of 1>sycl1osocial fu11ctioning a11d socio dcn1ograpl1ics using maximum likelihood method of estimation and 

u11strl1ct,1rcc.J co, :1 r1:1nc� ,true( u re 

\'uri!ll1I� l\11<>4.lcl 25 Model 26 Model27 Model28 

_J!_ �95°/4,CI) p f!.. {95°/uCI} p {!_ {95°/oCI) p f!. (95°/oCI) p 

Fi,ed 1>:1rts 

ocs -0 76(-l 19,-0 24) 0 004 -0.91 (-1 .43,-0.40) <0.001 -0.87(-1.39,-0.35) 0.001 -0.83(-1.34,-0.31) 
G\)0 -0 ')2(-0.68,-0 36) <O 00 l -0.52(-0.68,-0.36) <0.00 l -0.49(-0.65,-0.33) <0.001 -0.48(-0.64,-0.32) 
BRP 0 16(-0 15,0 86) 0 402 0.23(-0.36,0.82) 0.451 0.30(-0.30,0.90) 0.331 0.35(-0.25,0.95) 
Ra,,don, t>i\rt 
\rca ot Rc,;,<lct,cc -

- -

F amt\\ �tlllus - 2 -
-

1:-nthcr''i \ <lucat,<.1,, - 2 -

\,\")\her'" l dt1c,,t,o,, -

l r, l'ls ") 2 2 2-

Oll�cn �,t,ons l849 1917 1894 1885 

\ll l6472 I 00 17070.639 16885.419 J 6799.348 
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4,s.8 Linear Mixed effect model of Psychosocial functioning and socio demographics using
restricted maximum likelihood method of estimation and unstructured covariancestructure 
Table 4.5.8 shows four models with each model taking a socio demographic variable as the
random effect. Restricted maximum likelihood method of estimation was used. The OCS (p=
0.003, 0.001, 0.002) and GPD (p= <0.001, <0.001, <0.001) for tl1ree of tl1e four n1odels
respectively affected the QOL but BRP had no significant effect on tl1e QOL.
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- - ----- - -�-� ---� - --- � --= --� . =,a; 
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,�:tl>lc-'.5.8 Linc:1r l\f i�c<I effect 1110,Jcl of r>sycl1osocinl functioning a11d socio demographics using restricted maximum likelihood method of estin1ation 

11nJ 1111str11ctur�d co, 11ria11c-c structure 

\
1 
:1 ria l>lc 

- -

Fa,cti l1a rts 
oc� 

Gl)l) 

BRP 
R�lnt.lon, l':, rt 
,\re,, l,t Rcs1d�1,c� 
\-nn,1\, "t,,tu" 
Fath\!r "f-,1tt(..,t,o,, 
�1oth�r -.. \ dt1'-�,t1c,1, 
l.e, �,�

Ob,cn at,tlll!'\

\\C 

• • • '\. ot 5 t gn, ficant
... 

l\'lodcl 29 Modcl30 
_/}_ (95'1/uCI) r p (95o/oCI) 

() 79(-1 1 l -0.26) 0 003 -0.90(-1.42,-0.39)

-() 52(-() 68.-0.36) 0.00 I -0.52(-0.68,-0.36)

() 26{-0 35,0.86) 0.,102 0.23(-0.3 7,0.82) 

- -

- 2 
-

-
-

") 2-

1849 1917 

16468.014 17068.804 

Model 31 Model32 
p p (95°/oCI) p p (95°/oC[) p 

0.00 I -0.85(- 1.00 -0.81 (- I .33,-0.29) 0.002
40532.9,4053) 

<0.00 l -0.49(-10549., 0.67 -0.48(-0.64,-0.32) <0.001 

10548.) 
0.457 0.30(-0.92, 1.52) 0.42 0.36(-0.24,0.96) 0.243 

- -

- -

2 -

-

2 2 

1894 1885 

16880.569 16794.808 
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4.5.9 Linear Mixed effect model of Psychosocial functioning and socio demographics using maximum likelihood method of estimation and First-order Autoregressive covariancestructure 

Table 4.5.9 shows four models with each model taking a socio demographic variable as therandon1 effect. Maximum l ikelihood 1nethod of estin1ation was used. The OCS (p= 0.003,<0.001, 0.001, 0.002) and GPD (p= <0.001, <0.001, <0.001, <0.001) for the four modelsrespectively affected the QOL but BRP had no significant effect on the QOL.
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Ti11,lc-'.5.S Linc�•r 1\-ti�cd effect r11odcl ,,r 11sycl1osocial functio11ir1g :1r1d socio demographics using restricted maximum likelil1ood metl1od of estimation. 

:1nd 11r1structt1rcd co"11ri:111cc �tructurc 

-

\':,riu Ille Model 29 Model 30 Model 31 Model32 

(95°/oCl) p p (95°/4.Cl) p p (95°/oCD p P (95o/oCD p 

Fi\.cd fl :.,rt� 

oc� -0 79( t 3 t .-0 26) 0.003 -0.90(-1.42,-0.39) 0.00 I -0.85(- 1.00 -0.81 (-1.33,-0.29) 0.002

<., Pl) 0 5">(-0 68,-0 36) <.0.00 l -0.52(-0.68,-0.36) <0.001 
40532.9,4053) 
-0.49(-10549., 0.67 -0.48(-0.64,-0.32) <0.001

I 0548.) 
1,Rl) 0 26(-0 35,0.86) 0.402 0.23(-0.37,0.82) 0.457 0.30(-0.92, 1.52) 0.42 0.36(-0.24,0.96) 0.243 
R:.ltlllon, P:1rt 

\re�, ")t Rc,,dct,�c ') -

-

-

1 an,,\, �t.\lu, - 2 -

-

Father , l dtl(',1t1"''' - 2 -

-

\\olh�r·" l liUC,\llt)O - - 2 

l.e, �b ') 2 2 2 -

(.)b"�n Jt\t.)O!\ \849 19l7 1894 1885 

,,c 16468.0\4 l 7068.804 16880.569 16794.808 

• • • '\ot s\gn,tica11t .
.... 

• 
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4_5.1.0 Linear Mixed
_ effect �odel of Psychosocial functioning and socio demographics ·og restricted maximum hkelihood method of estimation and first-order Autoregressive 

ust 
ovariance structure 

�able 4.5.1.0 shows four models with each 1nodel taking a socio demographic variable as the
random effect. Restricted maximum likelihood method of estimation was used. The OCS (p=0.003, <0.001, 0.001, 0.002) and GPD (p= <0.001, <0.001, ;0,001, <0.001) for the four modelsrespectively affec ted the QOL but BRP had no significant effect on the QOL.
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Table 4.5.1.0 Li11ear Mixed effect model of Psychosocial functioning and socio demographics using restricted maximl1m likelihood method of est'imatton 

and first-order Autoregressive covariance structure 

Variable Model37 Model38 Model39 l\1odel 40 

{!_ (95°/oCI) p p (95°/ocn p {!_ (95°/oCl) p p (95°/oGI) p 

Fixed Parts 

ocs -0.79(-1.31,-0.26) 0.003 -0. 92(-1.43,-0.41) <0.001 -0.85(-1.37,-0.33) 0.001 -0.81 (-1 .331-0.29) -0.81

GPO -0.52(-0.68.-0.36) <0.001 -0.52(-0.68,-0.36) <0.00 l -0.49(-0.66,-0.33) <0.001 -0.48(-0.64,-0 32) -0 48

BRP 0.26(-0.35,0.86) 0.402 023(-0 36,0 82) 0.450 0.30(-0.30,0.90) 0.327 0.31 (-0.24,0.96) 0.31

Randon1 Part

Area of Residence 2 --

Family Status - .., - -

-

Father's Education - - ? 

Mother's Education - - -

Levels 2 ' 2 -

Observations 1849 1917 1894 1885 

AIC 16466.014 1706-t.518 16878 569 16792.810 
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• 11 Linear Mixed effect model of Psychosocial functioning and two socio demographics4·'· • 
1·k 'l"h d h using maximum I e 1 00 met od of estimation and variance components covariance

structure 
. 

. 

Table 4.5_ 1.1 shows SIX n1odels with each model taking two socio demographic variable as the
random effects. Maximum likelihood method of estimation was used. The OCS (p= 0.001, 0.007,
0.007, 0.00 I, 0.002, 0.002) and GPD (p= <0.00 I, <0.00 I, <0.001, <0.00 I, <0.00 I, <0.00 I) for
the six models respectively affected the QOL but BRP had no significant effect on the QOL.

, 
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..... -... - """--"-" • 
.
·:;;;:"-'¥!; , _:",,. -�·-== ":£. =---=,;....,

T:1bl� -'.S. J. I L111ca r i\'1 ixcd effect n1odcl of l-.,sycl1osoci::1I fu11clioning u11d two socio demographics using 1naximum likelihood metl1od of estimation and 

, ur1::1ncc co111pone11t� co, 11r1a11cc slrtlc(11rc 

-

\ft\riublc 

Fixed Parts 

ocs 

GPO 

BRP 

Random l'>urt 

1-\rea of Restdct,cc 

f �1n1\v Status 
• 

f athcr's EducJtto1, 
�iother's lduct,tiot\ 
l.c,c\s 

Obsef\'tltio,,s 

�,,c 

F,,ed Pnrts 
ocs 

GPD 
BRP 
Random Part 

\rea of Residence 
f amil) Status 
Father's Educat1on 
�1other1s Education 
Le,els 
Observations 

AIC 

l\tlo<lcl 4 l 

�5°/o� 1-i 

-0 86(-1 18, -0 31) 0.00 I 

-0 54(-0 7 l ,-0 18) < 0.00 l 
l) 2 I (-0 40.0 82) 0.506 

1 
-

.. 

-

-

4 
\ 8 \ c; 

l 6160.765

Model �5 

p 

-0.8 l (-l .33,-0.29) 0.002 
-0 5 l (-0.67 ,-0 .34) <0.00 l
0 30(-0.30,0.91) 0.327

2 
-

4 
1847 

16455. 799 

Model 42 

f!.. {95°/oCI) 

-0.73(-1.27,-0.20)
-0.53(-0 .69 ,-0.36)
0 .24(-0.37,0.86)

2 

2 
-

4 
1791 

15967.997 

Model 46 

-0.81(-1.33,-0.29)
-0.48(-0.65,-0.32)
0.28(-0.32.0.89)

-

2 
2 
4 

1854 
16525.547 

p 

0.007 
<0.001 
0.440 

p 

0.002 
<0.001 
0.364 

58 

Model 43 Model44 

fl. {95°/oC!} p {}_ (95°/oC!) p 

-0.73(-1.26,-0.20) 0.007 -0.87C-J .39,-0.34) 0.001 
-0.51 (-0.67,-0.34) <0.001 -0 .52(-0.68,-0.36) <0.001 
0.29(-0.32,0.9 I) 0.351 0.25(-0.36,-0.85) 0.426 

2 -

- 2 
- 2 

2 -

4 4 
1784 1855 

15907.205 16573.661 
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f
I

. 12 Linear Mixed effect model of Psychosocial functioning and two socio demographics
4
·�· g. restricted maximum likelihood method of estimation and variance components 

us1n 

variance structure 

�:ble 4.5.1.2 shows six models with each model raking two socio demographic variable as the
random effects. Restricted maximum likelihood method of estin1ation was used. The OCS (p=
O.OOI, 0.009, 0.007, 0.002, 0.003, 0.003) and GPD (p= <0.001, <0.001, <0.001, <0.001, <0.001,
<O.OOI) for the six models respectively affected the QOL but BRP had no significant effect on
the QOL. 
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T:11Jlc -.,.5. f .2 Linc.:.1r· IVI i�cd effect 010<.lcl of Psycl1osocinl fu11ctioni11g a11d t,vo socio demographics using restricted maximum likelihood metl1od of 

c.stin111tio11 :tn<I, :1ri:111ct• co11111011cnts cov:1rin11cc structure

\ �,riablc 

Fi,cd P�,,·t., 
ocs 

GPO 

\3RP 

Random l",,,·t 

\rea ot R�\ldc,,c� 

Fan,\\)· Stat\\� 
Fnthcr''i l·duc:.1t,o,, 
�\otl1er• '\ t dUCjl\O\l

l.e, e\s
Ob�cn �,tio,,�
.,\IC 

Fixed Parts 
l"X'S 
GPO 

BRP 

Randon, Part 

Area of Res,dence 
Farn,1, Status 
Father's Education 
Mother, s Education 
Le\els 
Obsenat1ons 

. .\IC 

l\'lodcl 47 
_jJ {95o/oCl2 p 

-0 86(-l 18,-0 33) 0.00 I 
0.14( -0 71,-0.38) ,0.00 I 
0.2 \ (-0.40,-0 82) 0.507 

') -

.... 

-

4 
18\5 

16156.75\ 

Model 51 
1> 

-0 80(-1.32,-0.27) 0.003
-0.5 l(-0.67,-0.34) <0.001
0 30(-0.3 l ,0 91) 0.332

-

2 
-

4 
1847 

l 6450.804

Model 48 
{!_ {9So/oCI} p 

-0.71 (-1.25,-0.18) 0.009 
-0.53(-0.69 ,-0 .36) <0.001 
0.24(-0.38,0.86) 0.443 

2 

2 

4 
1791 

15963.882 

Model 52 
p 

-0.79(-1.32,-0.27) 0.003 
-0.48(-0.65,-0.32) <0.00 I 
0.29(-0.32,0.89) 0.354 

-

2 
2 
4 

1854 
16521.539 

60 

Model 49 Model 50 

{!_ {95°/oCI) p p (95°/oCO. p 

-0. 73(-1.26,-0.20) 0.007 -0.85(-1.38,-0.32) 0.002 
-0.51 (-0.67,-0.34) <0.00 I -0 .52(-0. 6 8, -0 .36) <0.00 I 
0.29(-0.32,0.9 l) 0.351 0.24(-0.36,0.84) 0.432 

2 -

- 2 
-

2 -

4 
1784 1855 

15903.131 I 6529.572 
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. 5 
t.3 Linear Mixed effect model of Psychosocial functioning and hvo socio demographics

4•. • 
g maximum likelihood method of estimation and compound symmetry covariance

us1n 

· 
strUcture 

. . 
. . Table 4.5.1.3 shows six models with each model talcing two socio demographic variable as the

(111ldom effects. Maximum likelihood method of estimation was used. The OCS (p= 0.003, 0.016,O.Ol3, 0.002, 0.003, 0.004) and GPD (p= <0.001, <0.001, <0.001, <0.001, <0.001, <0.001) for
the six models respectively affected the QOL but BRP had no significant effect on the QOL .
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T,1bfc ... 5. I .J l�i11ci1 r l\tl ,�ed effect 1110<.lcl of rsycl1osocinl functioni11g and t,vo socio de1nograpl1ics using maximum likelihood method of estimation a11d 

con1pc>t111<I �) 111 111etr.) co,i1ri11ncc str1Jcturc 

\'�1ri�1blc l\ito<lcl 53 Model 54 Model 55 Model 56 

- . 
Fi-xc<l l>a rt, 

_ p (95°/oCI) P p (95°/oCI) P p (95°/oCI) P p (95%Cl) -- P 

Ol�� -().81(-114,-0.28) 
l,l)D 

0.003 

<0.00 I 

0.510 

-0.66(-1.21,-0.12) 0.016 -0.69(-1.23,-0.15) 0.013 -0.84(-1.36,-0.31)

-0.53(-0. 70,-0.36) <0.00 l -0.5 I (-0.68,-0.35) <0.001 -0.52(-0.68,-0.36)
\�R\) 

-().54(-0 71,-0.18) 

0 20(-0 40,0.81) 
R�, 11t\on, Pi\ rt 

0.24(-0.37,0.86) 0.442 0.30(-0.32,0.92) 0.338 0.24(-0.36,0.85)

,\rea �)l Re�,d�tlL� 

Fat,,\\, St.il\1-.. 

\:" (llhet'" l�ducat\ot, 

\ \otl,er " t dtlc�t\t)tl 

\.c, c\s 

Ol,,cr, �,t,01,� 

,\\C 

F,,ed Parts 

0\. � 

GPD 

BRP 

R:indom Part 

\r�.1 ot R�stdence 

Fa.mil" Status 
., 

, 

, 

-

-

4 

l81S 

\6\63.433 

Model 57 

p 

-0.79(-l 3 l ,-0.26) 0.003 

-0.51(-0.67,-0.34) <0.001 

0 .30(-0.3 l ,0.9 l) 0.332 

-

2 

2 
-

2 
-

4 

1791 

15971.200 

Model 58 

-0.77(-1.30,-0.24)

-0.48(-0.65,-0.32)

0.29(-0.31,0.90)

-

Father s Ec.lucat1on - 2 
� \other s E:ducat1on 2 2 

Le-.eb 4 4 
Ob�en at1ons 1847 1854 

. .\IC 16457.373 16528.544 
--

p 

0.004 

<0.00 I 

0.341 
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2 

-

-

2 
4 

1784 

159 I 0.279 

-

2 

2 
-

4 

1855 

16536.341 

0.002 

<0.001 

0.433 
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J.SJ,4 Linear Mixed
. 
effect �o�el of Psychosocial functioning and two socio demographics, g restricted maximum likchhood method of estimation and compound symmetry

us1n 

riance structure 
cova 

. . 

. Table 4.5.1.4 shows SIX models with each model taking two socio demographic variable as the
random effects. Restricted maximum likelihood method of estimation was used. The OCS (p=
0.002, 0.01 I, 0.013, 0.008, 0.003, 0.003) and GPD (p== <0.001, <0.001, <0.001, <0.001, <0.001,
<

0
.001 ) for the six models respectively affected the QOL but BRP had no significant effect on

the QOL. 

.. 
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1�Ltl,lc -1.5.1.4 L111�:1r f\·lixc<J effect n1<J<lel or r>sycl1osocinl fu11ctioni11g nnd two socio demograpl1ics using restricted maximum likelihood metl1od of

c�tin11ati<>11 1111J C<>n1po11r1<.1 S.) 111111ct1·)' cc>, :iriuncc �tructure 

\li1 r1ublc Model 59 Model 60 Model 61 Model62 
95°/oCI) p p (95°/oCI) p p (95°/oCI) p p (95°/oC]) p 

-

1-
'"'

i,cd P11rts 

ors -0.82(-1 35.-0 29) 0 002 -0.63(-1.12,-0.14) 0.011 -0.64(-1.11,-0.16) 0.008 -0.8 l (-1.27,-0.35) 0.00) 

t1Pl) 0 54(-0 71 ,-0.18) <0.00 I -0.53(-0.68,-0.14) <0.00 J -0.5 I (-0.66,-0.3 7) <0.001 -0.52(0.66,-0.3 8) <0.001 

\3RP 0 21(-0 40,0 82) 0.510 0.24(-0.31,0.79) 0.392 0.32(-0.22,0.86) 0.245 0.24(-0.28,0. 77) 0.365 

R!lndom \)�\rt 
\r�., of R\!�1dc1,cc i 2 2 -

l :\tt,i\\ St�\tt1:.-i 1 - 2 - -

1: at\,cr • � [ dtic,\l\l)t\ - 2 - 2 

\ \l)t\,ct ·" L d\tcat,l)l\ - 2 --

le, els 4 4 4 4 
Ot),cn 1\tttll\� \815 )791 1784 1855 

\\C \6159.084 16030.052 15997.029 16623.686 

Model 63 Model 64 
I!. p {!_ p 

tl\.e-d Parts 

oc� -0.80(-l 33,-0.28) 0.003 -0.80(-1.32,-0.27) 0.003 

CPD -0.S l (-0.67 ,-0 34) <..0.001 -0.48(-0.65,-0.32) <0.00 l 

BRP 0.30(-0.3 l,O 91) 0.330 0.28(-0.32,0.89) 0.357 

R:.1ndom Part 

. .\r�a of Residence -

F:imil, Status ?- -

Father's Education - 2 

�-tother·s Educat1011 ? 2... 

Le" els 4 4 

Ob�ervation� 1847 1854 

,\IC 16452.845 16523.549 
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, 
1 5 Linear ML�ed effect model of Psychosocial functioning and nvo socio demographics

J.�· · 01aximum likelihood method of estimation and toeplitz covariance structure
using · d l · h · bl th 
Table 4.5,l.S shows six mo e s  wit each model taking two socio demographic vana e as e

dom effects. Maximum likelihood method o·f estimatio11 was used. The OCS (p= 0.001, 0.00?, 
ran 

o.OO?, 0.002. 0.003, 0.002) and GPD (p= <0.001, <0.001, <0.00 I, <0.00 I, <0.001, <0.00 I) for

. models respectively affected the QOL but BRP had no significant effect on tl1e QOL.
the SlX 
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1�:iblc -l �. f .5 l 111c:.1r l\·I f �c<l effect n1odcl of (>sycl1osocial fu11ctionir1g arid two socio demograpl1ics using maximum likelihood metl,od of estimation and 

t(lCf>litz co,•:1ri:1ncc �truct11rc 

-

\1
:1 riu l>lc l\ l odcl 65 Model 66 Model 67 Model68 

(25°'oCl2 J> {!_ {95°/oCl2 p {!_ {95°/oCI2 p {!_ (95o/oC() p 

Fixed Part� 

oc� -0.86(-l 38,033) 0.00 l -0. 73(-1.27 ,-0 20) 0.007 -0.73(-1.26,-0.20) 0.007 -0.84(-1.36,-0.3 J) 0.002 

GPO -0 54( -0 71,-0 18) < 0.001 -0.53(-0.69 ,-0.36) <0.001 -0.51 (-0.67,-0.34) <0.00 I -0.52(-0.68,-0.36) <0.001 

ORP 0 2 l (-0 4(),0 82) 0.506 0.24(-0.37,0.86) 0.440 0.29(-0.32,0.91) 0.351 0.24(-0.36,0.85) 0.432 

ll,ltldotn r�1rt 

,\rca ot l�c-s,dc,,cc ') 2 2 --

l- �lll\1\\ �t�1\l\S 2- -

\=-atl,cr's \ Juc:\t\t)n - 2 - 2 

\ \t)l\\�f' '\ l· <.\llC,\\ \01\ - 2 --

l.e, �," 4 4 4 4 

Oh"cn1\t1011s 1815 1791 )784 1855 

,\.\C \6\66.818 15973.997 15913.205 I 6540.071 

Model 69 Model 70 

p fJ 
F,�eJ Pur� 

p 

oc" -0 79(- l .32,-0.27) 0.003 -0.8 l (-1.33,-0.29) 0.002 
t ... PD -0 5 ll-0.67,-0.34) <0.00 l -0.48(-0.65 ,-0.32) <0.00 l 
BRP 0.30(-0.31,0.90) 0.333 0.28(-0.32,0.89) 0.364 
Random Part 

.-\rel of R��1dence -

Fam.I, Status 2 -

F:1ther s E-ducatiot1 - 2 

�toth�r· � E:dt1cation ' ? 

Le, els 4 4 
Observations 1847 1854 

AIC 16460.821 16531.547 
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-

1·:1hlc -'.5. 1.5 L1r1c:1r 1\-li,cd effect n1odcl of l'>s)1cl1osoci11I functioni11g and t,vo socio demographics using n1aximum likelihood method of estimation and 

t OCf)I, (7 C0\':1 r·i:1 ll cc S( rtJC (ti r·c 

\'uriul>lc Model 65 

{}_ {95o/oCI} p 

F,,cd t1urt� 

ocs -0.86(-1 3 8,-0.33) 0.00 l 
(iPD -0 �4(-0 71,-0 38) <0.00 l 
RR\) 0.2 l (-0 40,0.82) 0.506 
Randon, \l �\rt 

\rea l)f Rc-5,dct\cc 1 
-

��\t1)\\\ �t�\tU" ' 
-

l· atl,cr -, l t\uc.,t,01, -

\ \l)tl,cr � l duc,\tl'-''' -

l C\ �\, 4 
Oh,cn·t\t1on, l81S 

\\C 16\66.8\8 

Model 69 

-

p 

tl\CU l"�rt!) 

(X'� -0 79(-1.32.-0 27) 0.003 
uPD -0 51(-0.67,-0.34) <0.00 l 
BRP 0 30(-0.31,0.90) 0.333 

R!lntlo1n Pnrt 

.\rea of Re�1dence -

F:m11l, �tatu� -

Fat½er s Education -

� tother s Educat1on 2 

Le,eb 4 

Obsen ations 1847 

. .\IC 16460.821 

Modcl66 

{}_ {95°/uCI} p 

-0. 73(-1.27 ,-0 20) 0.007 
-0.53(-0.69 ,-0.36) <0.00 I 

0.24(-0.37,0.86) 0.440 

2 
-

2 
-

4 
1791 

15973.997 

Model 70 

fJ p 

-0.81 (-1.33,-0.29) 0.002 

-0.48(-0.65 ,-0.32) <0.00 I 

0.28(-0.32,0.89) 0.364 

2 

2 

4 

1854 

16531.547 

66 

Model67 

f!.. {95o/oC!} p 

-0. 73(-1.26,-0 .20) 0.007 
-0.51 (-0.67,-0.34) <0.001 
0.29(-0.32,0.91) 0.351 

2 

-

2 

4 
1784 

15913.205 

" 

Model68 

f!. {95°/oC!} 

-0.84(-1.36,-0.31)
-0.52(-0.68,-0.36)
0.24(-0.36,0.85)

C 

-

2 

2 

-

4 

1855 

J 6540.071 

- -

p 

0.002 
<0.001 
0.432 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



_ 
t.6 Linear Mixed effect model of Psychosocial functioning and hvo socio demographics

J.:,. d 
. 

lik lih . restricte maxim,,m e ood method of estimation and tocplitz covarianceusing 
tructure . 

�able 4.5 .1.6 shows six models with each model taking two socio demographic variable as the

random effects. Restricted maximum likelihood method of estimation was used. The OCS (p=

o.OOL o.007, 0.010, 0.001, 0.001, 0.005) and GPD (p= <0.00 l ,  <0.001, <0.001, <0.001, <0.001,

<().OOl) for the six models respectively affected the qoL but BRP had no significant effect on

the QOL. • 
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Tal,lc-' 5. I .6 LineJ11· l\1i\'cd effect 111odcl of Psycl1osociul fur1ctio11ing a11d two socio demographics using restricted maximum like\i\1ood method of 

e,,ri111at1on i1r1d toc11lifz co, 11riar1cc �tr't1cture 

\'nriablc I\:1odcl 71 Model 72 Model73 Model74 

f!.. {95°/c1CI} p f!. {95°/oCl} p {!_ {95°/oCI) p {!_ (95°/oC!} p 
-

Fi�rd P1l rts 

ocs -0.86( l .38,-0.33) 0.00 J -0. 73(-1.27,-0.20) 0.007 -0.71(-1.25,-0.17) 0.010 -0.91 (-1.43,-0.38) 0.001 

Gl)D -0 54(-0 7 l ,-0.38) <.0.00 I -0 .53(-0.69 ,-0.36) <0.00 I -0.51 (-0.68,-0.34) <0.00 I -0.52(-0 .68,-0 .35) <0.00 I 

BRP 0.2 \(-0 40,0.82) 0.507 0.24(-0.37,0.86) 0.441 0.30(-0.32,0.91) 0.349 0.26(-0.35,0.86) 0.404 

R;lndtln1 ,,�,rt 

\r�a of Rcs1dc1,cc ') 2 2 -

.. 

\ atn, \, St�\ltl'\ j - 2
-

1: at\,ct', E dt1<.,\t ,u,1 - 2 - 2 

\\(\lhCf ') l <.illC,\t\O\\ - - 2 -

• 

l. �, els 4 4 4 4 

Ohs�n :llio1,s \8\S l791 1784 1855 
.\\C \6\62.75\ L5969.930 15909.071 16537.323 

Model 75 Model 76 

p fJ 
Fi,cd \')arts 

ocs -0.86(- 1 .38,-0.34) 0.00 I -0. 76(-1.29,-0.23) 0.005 

l1PD -0.51(-0.67,-0.34) <0.00 l -0.48(-0.65,-0.32) <0.001 

BRP 0.32(-0.29,0.92) 0.306 0.30(-0.31,0.90) 0.338 

R.anllo11, P'1rt 

.'-\rea of Residence -

F�i\, Status -

Father s Education - 2 

� tother · s Education 2 

Le, el� 4 4 

Obsenations 1847 1854 

. .\IC 16459.006 16527.274 
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� 7 Linear Mixed effect model of Psychosocial functioning and hvo socio demographics

4.�.l, 111aximum likelihood method of estimation and unstructured covariance structure 115t0
1g 4 5 l 7 shows six models with each model taking two socio demographic variable as tl1eTab e · · · 

randotn effects. Maximum likelihood method of estimation was used. The OCS (p= 0.004, 0.021,

0_018, o.002, 0.004, 0.003) and GPD (p= <0.001, <0.001, <0.001, <0.001, <0.001, <0.001) for

. rnodels respectively affected the QOL but BRP had no significant effect on the QOL.
the six 
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• 

·1·,,1,1c -'.S. I. 7 l ,nc:,r l\·11,cd effect 111o<lcl of 1>sycl1osociJ1I functioning n11<l two socio de1nographics usi11g maximum likelil1ood metl,od of estimation and
unstructurccl co, :11·1:111cc strucf tJrc 

,, t11·i:1 l>le 

f."ixcd P:,rts 
oc� 

GPO 

BRI) 

Rand()m P�\rt 

,\rea of Reo:;1dc11cc 
F�\tl\\\\ Statu\ 
1:-at\,�r· � 1: duc�1l\l)n 

\.\l)thcr·s t�duc,\\ton 
\4c, c\�
O\�cr, 1\l\On� 

-

l\tlodcl 77 
95o/oCI 

-0 79(-1 32,-0.26)
-0. 55(-0 71,-0 38)
0 20(-0 41,0.81)

2 
-

p 

0.004 
<0.00 l 
0.513 

Model 78 

95°/oCI 

-0.64(-l.18,-0.10)
-0.53(-0. 70,-0.3 7)
0 .24(-0.3 7,0.86)

2 

-

2 
-

p 

0.021 
<0.00 I 
0.439 

Model79 

{�5°/oCI) 

-0.66(-1.20,-0.11)
-0.51 (-0.68,-0.35)
0.31 (-0.31,0.93)

2 
-

-

2 
4 4 4 

p 

0.018
<0.001 
0.325 

Model 80 
(95°{oCI) 

-0.82(-1.35,-0.30)
-0.52(-0.68,-0.36)
0.24(-0.36,0.84)

-

2 
2 
-

p 

0.002 
<0.001 
0.433 

. -\ \(' 

18 l 5 l 791 1784 

·- _ ------........:...::\ 6:...:.1 ..:...:79::...:...6=-:2:.=.8 ______ .....,:1:..::.5..:..:98:...:::8..:..::.5....:....:75=---------=l:.:..5.:..:92:..:..7.:....:..4.::...;97:.....__ ____________ _
l\llodcl 81 Model 82 

4 
1855 

16552.813 

-----------...L.-___________ --A-_______ _ 

F,,c-d Purts 

p p 

<.."C� 
l'"' PD 
BRP 
Rat,don1 Part 

\rca of R�s,dence 
F :in11l, Status 
F:ither 5 Education 
\\other·� Educ.at1on 
Le, els 

Ob!)en at ions 

.. �tc 

-0.77(- t .30,-0.25) 0.004 
-0 5 l (-0.67 ,-0.35) <0.00 l 
0 30(-0 30,0.91) 0.328 

-

2 
-

2 
2 

1847 
16473.269 

-0.81 (-1.34,-0.28)
-0.48(-0.65,-0.32)
0 .28(-0.33,0.89) 

-

-

2 
2 
? 

1854 

16543.547 

0.003 
<0.001 
0.364 
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,, 8 Linear Mixed effect model of Psychosocial functioning and hvo socio demographics

4.,.i. · lik 1·b d 
. estricted maximum e 1 00 method of estimation and unstructured covariance 

usin
g r 

rructure . . . . . 
s 4 5 1 g shows six models with each model taking two socio demograpl11c vanable as tl1e

Table . . . 

d effects. Restricted maximum likelihood method of estimation was used. The OCS (p=

ranoI11 

002, 0.011, 0.001, 0 .002, 0.003) and GPD (p= <0.00 I, <0.001, <0.001, <0.00 I, <0.00 I,
0 

· 
.fi t 

QI) for five of the six models respectively affected the QOL but BRP had no s1gn1 ican 

<0.0 

t n the QOL in the models.
effec 0 

• 
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T:1l1lt.' -1.5. 1.8 Lfrtcnr· Mi,c<I cffcc( 111ot.fcl of Psycl1osocital fu11ctioning nnd t,vo socio demographics using restricted maxin1um likelihood method of 
c.�tin1:1tion :.111d ur1struct11rcd co, :.11·in11cc slrl1ct11rc 

-

\1nri:1blc 

Fi�cd P:1 rts 

ocs 

Gl1D 

RllP 

R:,ndo,,, Part 

-\r�a t)f R�s,dc,,ce 

\ �,,,,1\\ StattlS• 

r· �'\ll\cr.-; l· duc�\t \Oll 

\\ot\,er' � � dttt,ll\l)tl 

Le, �,s 
Ob��n at,ons 
.·\IC -

-

Fl\c-d Pt1rts 

Ot. S 
GPO 

BRP 

Random Part 

.\rea of Res1dence 
Fam1\} Status 
Father's Education 

Modcl83 

f!.. {95°/oCl} 

0. 77(-1.26.-0 29) 

-0. S5(-0. 70,-0.40)

0 20(-0 35,0 76) 

')-

1 -
-

-

4 
l8\5 

l62\9.582 

Model 87 

-0.76(- \ .24,-0.28)
-0.51 (-0.66,-0 36)
0 .30(-0 .25 ,0 .86)

-

-

-

�\other'� Edu cat ion 2 

Le,els 4 

Ob�enations l847 

. .\IC 16510.001 

p 

0.002 

<--0.00 l 

0.474 

p 
. -

0 002 
<0.00 l 
0.285 

Model 84*** 

{!_ {9So/oCI} p 

-0.73(-8314,8314) 0.999 

-0.53(-7341,7340) 0.513 

0 24(-1.41, l .89) 0.535 

2 
-

2 
-

4 

179l 
15981.930 

Model 88 

B p 

-0.74(-1.23,-0.26) 0.003 
-0.49(-0.63,-0.34) <0.001 
0.30(-0.25,0.85) 0.287 

-

-

2 

2 
4 

1854 

16578.476 

72 

Model 85 

f!. {95°/oCl2 p 

-0.65(-1.15,-0.15) 0.011 

-0.51 (-0.66,-0.36) <0.00 l 

0.32(-0.25,0.88) 273 

2 
-

-

2 

4 
1784 

15960.974 

Model 86 

{!_ {95°/o�"l)

-0.81 (-1.29,-0.33)

-0.52(-0.67,-0.37)

0.24(-0.30,0. 79)

-

2 
2 
-

4 
1855 

16590.82 

p 

0.001 

<0.00 J 

0.385 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



9 Linear Mixed effect model of Psychosocial functioning and hvo socio demographics

� 5,t. lik 1·h d th d f · · 
·. aiintUDl e 1 00 me O O estimation and first-order autoregressive covariance

usin
g 111 

trUcture 
. . 

s 
4 5 l 9 shows six models with each model talcing two socio demographic variable as the

Table 
· · 

iando(ll effects. Maximum likelihood method of estimation was used. The OCS (p= 0.002, 0.007, 

7 0 001 0.003, 0.002) and GPD (p= <0.001, <0.001, <0.001, <0.001, <0.001, <0.001) for
o.oo ' . ' . 

. models respectively affected the QOL but BRP had no significant effect on the QOL in

the six 

the models.
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1 :11,l<! 4.S 1. 9 f.1111c:_er· l\1Ji,cd effect r11,>clcl of Psycl1osoci11I functioni11g and two socio demographics using maximum likelihood method of estimation and 

nr., t-ordcr :t 11 (ore� rcs.si,•c co,•n ri;111ce st r·uct u re 

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

\lari:1blc l\1odcl 89 Model 90 Model 91 Model 92 

-

Fi,cd P1,rts 
Ot.'S 

95o/oCI) P R {95°/oCI) P fl l95°/oCD P B (95°/oC 

-0.85(- l 17,-0 32)
GPl1 

BRl) 

-0.54(-0 71,-0 38)
0.002 

<...Q. 00 l 
0.510 

-0.73(-1.27,-0.20)
-0.53(-0.69 ,-0.36)

0.007 

<0.00 I 

0.440 

-0. 73(-1.26,-0 .20)
-0.51 (-0.67,-0.34)

0.007 
<0.00 J 

0.351 

-0.86(-I.38,-0.33)

-0.52(-0.68,-0.36)

R�,ndon, ll�,,·t 
\re(\ ot Rc,;,dcncc 
l�a,111\\ Statu�
\-=-�,tl,�r' s Ld\1cat \l)t\

�\Ot\\cr'" [ d\lC,\t\t)I\

\ c, els
0 b"�n·i, l 1() ns 

,\lC 

Fi,� Purt� 
0<.S 
GPD 
BRP 
R--lndo111 Part 

.-\re-1 of RcStdence 
Fam,\\ �tatus 
Fatht:r s Educat1on 
�1other s Education 
Le,eb 
Ob�en ations 

. .\IC 

0.2 l (-0 40,0.8 l) 

-

-

4 

\8l5 

\ 6 l 62.653 

Model 93 

-0.80(-1.33,-0.28)
-0.51(-0.67,-0 34)
0 31 (-0.30,0.9 l)

2 

-
2 

4 
l847 

16457.568 

p 

0.003 
<0.00 l 
0.319 

0.24(-0.37,0.86)

2 
-

2 
-

4 

1791 

15969.997 

Model 94 

-0.81(-1.33,-0.29)
-0.48(-0.65,-0.32)
0.28(-0.32,0.89)

-

2 
2 
4 

1854 
16527.547 

p 

0.002 
<0.00 J 
0.364 

74 

0.29(-0.32,0.9 l)

2 
-

-

2 
4 

1784 
I 5909.205 

0.25(-0.36,0.85)

-

2 

2 
-

4 

1855 

16536.296 

p 

0.001 
<0.001 
0.424 
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., 
0 Linear Mixed effect model of Psychosocial functioning and two socio demographics

4 ,.2• • 1·k t·h d . ·. estricted maximum 1 e 1 00 method of estimation and first-order autoregressive
using r 

. nee structure 
co,,ar1a . d l . h . th 4 5 2 O shows six mo e s wit each model taking two socio demographic variable as e
1able · · · 

d effects. Restricted Maximum likelihood method of estimatio11 was used. The OCS (p= 

ran om 

o.OOI. 0.009, 0.008, 0.001, 0.003, 0.002) and GPD (p= <0.001, <0.001, <0.001, <0.00 I, <0.001,

<O OOI) for the six models respectively affected the QOL but BRP had no significant effect on

the QOL in the models.
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7 ,11,1c: 4.5.2. tJ Li11ci1,· l\11,cd effect naodcJ •>f Psycl1osociul fu11ctio11ing n11<.1 two socio <.lemograpbics using restricted maxi111um likelihood met\1od of
c�ti,11:111,)11 :.111d r.,�t-orclcr :1ut<>rcgrc.ssi,,c cov:_1ri11r1cc str·uctur·c 

V:1 ri�• blc 

--

Fi,cd f">:1rts 
()CS 
(.,PD 

BRP 

R�1ntio111 l1111·t

1\rca t)f l�csi(lence 
l-a,1, 1 l, St,,t\t"

• 

l .. a,\,�r· s l ducat,ot,

l\1odel 95 

95°/oCI 

-0 86(-t.38,-0 33)
-0 54(-0 7 l ,-0.38)
0 21(-0 40,0 82) 

-

p 

0.00 I 
<0.00 l 
0.507 

Model 96 

9So/oCI 

-0.71 (-1.25,-0.18)
-0.53(-0.69,-0.36)
0.24(-0.37,0.86)

2 

-

p 

0.009 
<0.001 
0.441 

Modcl97 

95o/oCI) 

-0.73(-1.26,-0.19)
-0.51 (-0.67,-0.34)
0.29(-0.32,0.9 I)

2 
-

l\\ot\,cr'"l:ducatio,, - - 2 L�, �,� 4 
4 4 

-

p 

0.008 
<0.001 

0.350 

Model98 

(95°/oC 

-0.87(-1.40,-0.35)

-0.52(-0.68,-0.35)

0.25(-0.36,0.85)

-

2 
2 
-

p 

0.001 

<0.001 

0.425 

Oh$cr, 1\ttt)n� 1815 179 I 1784 ��-------\�6�15�2�.7�5�1 ______ _:1�59�6=5�.8�18=-------�1 �59�0�5.�12�5 ______________ _Model 99 Model 100 

4 
1855 

1653 l.924 

Fi,ed Pnrt� 

()(_ '::\ 

lJPD 
BRP 

Rundon1 Part 

,\r�..1 ot R�s1<lence 
Flmtl\ �tatus 
Father s Educatio,, 
\\other· s Education 
Le, els 

Ob�en at1ons 

:\IC 

-0 .80(- l .32,-0 27)
-0.5 l (-0.67 ,-0.34)
0 30(-0.30,0.9 l) 

-

2 
-

p 

0.003 
<0.001 
0.327 

-0.81(-1.33,-0.29)
-0.48(-0.65,-0.32)
0.364(-0.33,0.89)

p 

0.002 

<0.00 l

0.364 

4 

1847 

16452.779 ------------------------------
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15 :wz 6 > 1
a-=,,. -

51ffi 7 

,. 1 Linear Mixed effect model of Psychosocial functioning and tl1ree socio
4 :,.l. · . 

lik lib t · 
aphics using maximum e ood method of estimation and variance compooen s

delllogr 

. nee structure 
co"a11a 

thr d 1 . . . bl s 
4 5 2 1 shows ee mo e s with each model taking three socio demographic vana e a 

Tnble · · · 
. . . 

dom effects. Max1mun1 l1kel1hood method of estimation was used. The OCS (p= o.oo4,
the ran 

0 011) and GPD (p= <0.001, <0.001, <0.001) for the models respectively affected the
0.004,

b t BRP had no significant effect on tl1e QOL in the 1nodels.
QOL u 

71 
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2 1 Linear Mixed effect model of Psychosocial functioning and three socio demographics using

1abte -'·5· 
1
·.kelihood method of estimation and variance components covariance structure 

'J1lUIO 1 

(tl•l'\
11:�-----M��IOl--------��tt02-------IV��10J;---�:--

� Model 101 Model 102 Model 103 
p 

,1ariabte 95°/oCI P 95°/oCI P • 95°/oCI 

flJCd p
arts

oCS 

GPD 

aRP 
ndotn part 

Rn f Residence
,\rta o 

tl) StatuS 

f (llllth r's Education
fa e 

her's Education
�tot 
t,evels 

Observations

-0.79(-1.32,-0.25)

-0.55(-0.71,-0.38)

0.21 (-0.41,0.83)

2 

2 

2 

8 

1760 

15688.708 

• 

0.004 
<0.001 

0.509 

-0.78(-1.32,-0.25)
-0 .5 3(-0. 70,-0.36)
0.27(-0.36,0.89)

2 
') 
-

2 

8 
1753 

15627 .224 

78 

0.004 
<0.00 l 
0.402 

-0.70(-1.24,-0. l 6)

-0.51 (-0.68,-0.35)

0.23(-0.39 ,0.85)

2 
-

2 
2 
8 

1755 

\ 5654.,\99 

•

-
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2 1 Linear Mixed effect model of Psychosocial functioning and three socio demographics using

ble J.S. . 
h d f 

· t· · 
'ft l"kelihood met o o es t,ma ton and variance components covariance structure 

·Ol=u�ro�·-�--1Mc��Ol-------r�del"""ioa _______ M4�tt03----=--ttl•t' 

Model 101 Model 102 Model 103 
95°/oC P 95°/oCI p . 95°/oCI p 

fljed parts -0.79(-1.32,-0.25) 0.004 -0.78(- \ .32,-0.25) 0.004 -0.70(- \ .24,-0. l 6)

ocs -0.55(-0.71,-0.38) <0.001 -0 .53(-0. 70,-0.36) <0.001 -0.S 1 (-0.68,-0.35)

0.23(-0.39 ,0.85)
GPD 0.21(-0.41,0.83) 0.509 0.27(-0.36,0.89) 0.402 

aRP 

aodoJl\ part
2 2 

2 

It f Residence 
2 2 

-

Area 
o 

am1\y Status
2 

2 
-

f ath r's Education 2 
2 

f e 
h r's Education

8 8 8 
�tot e 1755 
\,e,·els 1760

1753 
\ 5654 .499

Obsen•ations
15688.708 15627.224 

AlC 

• 
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,, Linear Mixed effect model of Psychosocial functioning and three socio 
4,,.l.l hies using restricted maximum likelihood method of estimation and variance0araP dettl i, 

ts covariance structure
ponen 

. 

colll 
4 5 2.2 shows three models with each model taking three socio demographic variable as

Table · · 
. . . . 

d !Tl effects. Restncted maximum likelihood method of estimation was used. The OCS
��o 

_ 006 0.006, 0.011) and GPD (p= <0.001, <0.001, <0.001) for the models respectively
(p- o. , 

d the QOL but BRP had no significant effect on tl1e QOL in the models.
affecte 
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.l Linear Mixed effect model of Psychosocial functioning and three socio demographics using

1able 4·5·2 
imum likelihood method of estimation and variance components covaria11ce structure 

· .. ted roal 
restr11t"':�----M�;,--w:�-------M��fil-------��lel10(i--�-:-

--- 1 
Model 104 Model 1 OS Model 106 

p 
variab e 

950/oC p 950/oCl P 950/oCl 

rts -0.76(-1.30,-0.22) 0.006 -0.76(-1.30,-0.22) 0.006 -0.70(-1.24,-0.16)
fised pa 

-0.51(-0.68,-0.35)
oes -0.55(-0.7 \ ,-0.38) <0.001 -0 .53(-0.70,-0.36) <0.00 l 

0.23(-0.39 ,0.85)
GPO 0.2 \ (-0.42,0.83) 0.5 l 8 0.26(-0.36,0.89) 0.406 

sRP 2 
dotn part

2 2 
iun [Residence 2 

-

r\fe3 0 2 2 
Hy Status 2

-

f� r's Education 2 
2 fa e - 8 

th r's Education 8 �10 e 8 1755 

Levels 1753 \760 l 5650.341

Observations \ 5622.992 
\ 5680.4 \ 9

,\lC 
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,,, Linear Mixed effect model of Psychosocial functioning and three socio
J ,.2.3 · . 

1· k lih · 
p
bics using maximum l e ood method of estimation and compound symmetry

deniogra 

·aoce structure
c0""11

4 5 2.3 shows three models with each model taking three socio demographic variable as
1�\e .. 

. . . -
d m effects. Maximum hkehhood method of estimation was used. The OCS (p- O.Ol2,

meJ111l O 

0 024) and GPD (p= <0.001, <0.001 <0.001) for the models respectively affected the
o.Ol 0, 

b t BRP had no significant effect on the QOL in the n1odels.
QOL u 

• 

• 
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., Linear Mixed effect model of Psychosocial functioning and three socio
J ,.2.3 · . lik l"h · pbics usmg maximum e 1 ood method of estimation and compound symmetry
detllogra 

. nee structure
ovnria d 1 · · · · bl s
c 4 S.2.3 shows three mo e s with each model taking three socio demographic var1a e a 

Table 
· 

. . . _ 

d tn effects. Maximum hkehhood method of estimation was used. The OCS (p- O.Ol2,
the ran 0 

0 024) and GPD (p= <0.001, <0.001 <0.001) for the models respectively affected the

o O 10,

b t BRP had no significant effect on the QOL in the models.
QOL u 

• 

• 
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l.3 Linear Mixed effect model of Psychosocial functioning and three socio demograpl1ics using

1,ble 4·5· 
l
'kelihood method of estimation and compound symmetry covariance struc ture 

,,tirnunt , 

Model 107 Model 108 Model l 09 

,,0riab
le 95°/oCI P 95°/oCl p 95°/oCl 

fiJCd parts

oes

GPO 
aRP 

doro part 

Ran of Residence
r\(ea 

\ fami1Y Status 
th r's Education

fa e 
th r's Education

\\O e 
I 

Le,els 
Obser\'ations

-0.70(-1.24,-0.16)
-0.54(-0.72,-0.38)

0.20(-0.42,0.82)

2 
2 
') 
-

-

8 

1760 
15692.372 

0.012 
<0.001 
0.532 

-0.71 (- \ .26,-0. \ 7)
-0.53(-0.70,-0.37)

0.26(-0.36,0.89)

2 

2 
-

8 
1753 

15630.524 

Bl 

0.0\0 
<0.00 l 

0.409 

-0.63(-1. \ 8,-0.08)
-0.52(-0.68,-0.35)

0.24(-0.38,0.87) 

2 
-

? 
-

2 

8 

\755 

\ 5659 877 

p 

-

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



,, Linear Mixed effect model of Psychosocial functioning and three socio 
4,,.z.

4 
hies using restricted maximum likelihood method of estimation and compouod

t110graP 
de covariance structure 

1111J1etn' tbr d l . h . . . . bl s s) 5 2 4 shows ee mo e s wit each model taking three socio demograpl11c var1a e a 
'fable 4. · · 

. . . . 

d rn effects. Restncted maxrmum hkehhood method of estimation was used. The OCS
fue� 0 

_ 0_009, 0.004, 0.004) and GPD (p= <0.001, <0.001, <0.001) for the models respectively

lJr d the QOL but BRP had no significant effect 011 tl1e QOL in the models. 
atfecte 
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_ 
2 4 Linear Mixed effect model of Psychosocial functioning and three socio demographics using

1tble 4·'· · 
ximum likelihood method of estimation and compound symmetry covariance structure 

restricted (1\11 

Model 110 Model 111 Model 112 

\ 9rinble 95°/oC P 95°/oC P 95°/oCI 

fi1ed parts

oes

GPO 
sRP 

doll\ part
Rao f Residence 
Area o 

ily StatUS 

f� r's Educat1on
fa 

th
e 

r's Education
\iO e 
' 

Le\els 
Observations

-0.73(-1.27 ,-0. l 8)

-0 .5 5(-0. 72,-0 .3 8) 
0.20(-0.42,0.82)

2 

2 

8 

1760 

15686.646 

0.009 

<0.001 

0.525 

-0.67(-\ .13,-0.2 l)
-0.53(-0.67 ,-0.39)

0.26(-0.26,0.79)

2 

2 

2 

8 
1753 

15781.516 

• 

84 

0.004 
<0.00 l 

0.325 

-0.60(-1.00,-0.19)

-0.52(-0.64,-0 40)

0.25(-0.21,0.71)

2 

-

2 

8 

1755 

16\10.029 

p 

-0.60
-0.52

0.25

I 

-
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,, 
.. 

Linear Mixed effect model of Psychosocial functioning and three socio•:, 2., · · 
l"k l"h d . ,4, • 

pbics using maximum 1 e I oo method of estimation and toeplitz covariance
delllogra 

I 

ucture . . . bl str 
5 2.s shows three models with each model taking three socio demographic var1a e as

'fable 4
. · 

. . . _ 
d in effects. Maximum likelihood method of estimation was used. The OCS (p- o.oo

4.
the ran 0 

0 Ol l) and GPO (p= <0.001, <0.001, <0.001) for the models respectively affected the
o Q04, · 

BRP had no significant effect on the QOL in the models.
QOL but

85 

\ 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2 
5 Linear Mixed effect model of Psychosocial functioning and three socio demographics usingfable 4

·
5

· ,··
kelihood method of estimation and toeplib; covariance structure·mum • 

(llSll 

Model 113 
variable

fLted Parts

ocs

GPD 
BRP 

dom Part 
Ran 

f Residence
Areao 

Family Status
Father's Educat1�n

Mother's Education

Levels 
Observations 
AIC 
-

95°/oC 

-0. 79(-1.32,-0.25)
-0.55(-0. 71,-0.38)
0.21 (-0.41,0.83)

2 

2 
2 

-

8 

1760 
15702.709 

p 

0.004 
<0.001 
0.509 

Model 114 

9So/oC 

-0. 78(-1.32,-0.25)
-0.53(-0. 70,-0.36)
0.27(-0.36,0.89)

2 

-

2 

8 

1753 
15641.225 

86 

p 

0.004 
<0.00 I 

0.402 

Model J 15 

9s01oc 

-0. 70(-1.24,-0.16)
-0.51 (-0.68,-0.35)
0.23(-0.39,0.85)

2 

-

2 

2 

8 

1755 
15668.709 

p 
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6 Linear Mixed effect model of Psychosocial functioning and three socio 
4•5•2• 

pbics using reStricted maximum likelihood method of estimation and toeplitz 
deJlJogra 

·ance structure 
covari

4 5 2 6 shows three models with each model taking three socio demographic variable as
Tobie . . . 

. • . . d m effects. Restricted maximum hkehhood method of estimation was used. The OCS
�� o 

004 0.004, 0.01 I) and GPD (p= <0.00I, <0.001, <0.001) for the models respechvely
(Jr 0. , 

d the QOL but BRP had no significant effect on the QOL in the models.
affecte 

87 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



6 Linear Mixed cff ect model of Psychosocial functioning and three socio dem ogra phi cs usingr,bfe 4•5·2· 
xi mum likelihood method of estimation and toeplitz covariance structurert5tricted ma 

variab
le

filed parts

QCS 

aPD 

BRP 
dom Part

Ran 
of Residence

Area 

amilY Status 

F h r's Educat1011
fat e 

Mother's Education

L evels

0 bservations

AIC 

Model 116 
Model 117 9So/oC P 95°/oCI 

-0.79(-1.32,-0.25) 0.004 -0. 78(-1.32,-0.25)-0.55(-0.71,-0.38) <0.00 I -0.53(-0. 70,-0.36)
0.21 (-0.41 ,0.83) 0.509 0.27(-0.36,0.89)

2 
2 

2 
2 
-

-

2 

8 8 

1753 1760 

15637.084 15698.573 

88 

p 

0.004 

<0.00 l 

0.403 

Model 118 
95°/oC 

-0. 70(-1.24,-0.16)
-0.5 J (-0.68,-0.35)

0.23(-0.39,0.85)

2 

2 

2 

8 

1755 
15664.341 

p 
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Linear Mixed effect model of Psychosocial functioning and three socio
deI1l 

tructure ariance s 
. 

. . 

coV 
4 5 2

.7 shows three models WJ.th each model taking three socio demographic variable as 
Table 

· · 

• . . 

_ 

d m effects. Maximum likelihood method of estimation was used. The OCS (p- 0.0! 7,
the ran o 

0 0 31) and GP D (p= <O. 00 1 , <O. 00 1, <O. 00 I) for the models respectively affected the
o.O I 5. · 

. 
. BRP had no significant effect 011 the QOL 1n tl1e models. , QOL but 

I 
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I � 5·2· 
d r t· t· d 

7 Linear Mixed effect model of Psychosocial functioning and three socio demographics using·mum 11 
fib e · 'kelihood metho O es •ma ion an unstructured covariance structure �s111

111�:---�--1Mc�Tii9"-------���120------l�del12l---=---
- Model 119 

Model 120 Model121 \'sriable 

rued Parts

()CS 

p 
95o/oCl p 9s01oc P 

GPD 
BRP 

dom Part

Ran f ResidenceAfeaO 
Family Status 

th r's Education
fa e 

Mother's Education

Levels 

Observations

AIC 

-0.66(-1.21,-0.12)

-0.55(-0. 72,-0.38)

0.19(-0.42,0.81)

2 
2 

2 
-

8 

1760 

15762.909 

0.017 

<0.00 I 

0.538 

-0.67(-1.22,-0.13) -0.60(- l .15,-0.05) 0.031 0.0 l 5 
<0.00 l -0.52(-0.69,-0.35)

-0.53(-0. 70,-0.37) <0.00] 

0.425 0.25(-0.37,0.87)0.26(-0.36,0.88) 0.406 

2 2 

2 
- 2 
2 2 
8 8 

1753 1755 
15702.636 J 5729.676 
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Linear Mixed effect model of Psychosocial functioning and three socio 
J,SJ ,S hies using restricted maximum likelihood method of estimation and unstructured

111oarap 
de � nee structure l'nr1a 

hr d I .th . . . bl s 

co 
4 5 2.8 shows t ee mo e s  w, each model taking three socio demographic vana e a fable 
· · 

. . . . d m effects. Restricted maximum hkehhood method of estimation was used. The OCS
-� o 

_ 0006, 0.005, 0.012) and GPD (p= <0.001, <0.001, <0.001) for the models respectively
(Jr ·d the QOL but BRP had no significant effect on the QOL in the n1odels.affecte 

• 
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8 Linear Mixed effect model of Psychosocial functioning and three socio demographics usingfable 4.
5.z. imum likelihood method of estimation and unstructured covariance structure 

. ted max 
re5

tr11cc1

:_::_ ____ M�clii:�-------��1J:?3-------M;;;i;;.--i24-----::-
- Model 122 

Model 123 Model 124 

P 

riri1blt
95%C P 95%C. p 95%CI 

filed p
nrts

()CS 

GPD 

aRP 
dom Part 

iun f Residence 
Afe30 

amily Status 
F h r's Education 
:!;er's Education 
Levels 
Observations 
AlC 

-0.66(-1.12,-0.19)
-0.55(-0.69,-0.41)
0.19(-0.34,0.71)

2 

2 

2 

-

8 

1760 

15891.073 

0.006 

<0.00 l 

0.483 

-0. 6 7 ( - l . 13, -0. 2 I ) 0.005 -0.60(-1.06,-0.13) 0.012 

<0.00 I -0.52(-0.66,-0.38)
-0.53(-0.68,-0.39) <0.00 I 

0.350 0.25(-0.27 ,0. 77)0.26(-0.27,0.79) 0.330 

2 2 

- 2 
2 2 
8 8 

1753 1755 
15831.525 15868.095 

J 

• 
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• Linear Mixed effect model of Psychosocial functioning and three socio 
4,,.2.9 hies using maximum likelihood method of estimation and first-order 

mograp 

de cssive covariance structure autore
4
� 

2_9 shows three models with each model taking three socio demographic variable as
Table 

·'· 

. • . 
• . 

_ 

d m effects. Maximum likehhood method of estunat1on was used. The OCS (p- O.OOS,
the ran o 

0 o I I) and GP D (p= <O. 00 I , <O.001 , <O.001) for the models res pee ti vel y affected the
0.004, 

· 

• 
. t BRP had no significant effect on the QOL 111 tl1e models. 

QOLbU 
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9 Linear Mixed effect model of Psychosocial functioning and three socio demographics using
I 4 5.2. 

d f t. . robe 
· l"kelihood metho O es •mation and first-order autoregressive covariance structure ·:

u

:
m

�
1

----1'�dcl"o�-------M�cl'ju;------l\W�ir,r--��-

111a11 

Model 125 
Model 126 Model 127 

P 

v,----riablc
95%C P 95%C p 95%C 

fixed parts

()CS 

GPD 

aRP 
dom Part

Ran 
[Residence 

Areao 
·ty Status

fathaJTI.I r's Education
F e 
Mother's Education

Levels 

Observations 
AIC 

-0. 77(-1.31,-0.23)
-0.55(-0. 72,-0.38)

0.21(-0.41,0.84)

2 

2 

2 

-

8 

1760 
15690.694 

0.005 
<0.00 l 
0.500 

-0. 70(-1.24,-0.16) 0.011 -0.78(-1.32,-0.25) 0.004 
<0.00 I -0.51(-0.68,-0.35)

-0.53(-0. 70,-0.36) <0.001 
0.470 0.23(-0.39 ,0.85)

0.27(-0.36,0.89) 0.402 

2 2 

- 2 
2 ? 

-

8 8 
1753 1755 

15629.224 15656.499 
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Linear Mixed effect model of Psychosocial functioning and three socio 
J,5·3·0

phics using restricted maximum likelihood method of estimation and first-order 
0gra 

deOl essive covariance structure autorc
4� 3.0 shows three models with each model taking three socio demographic variable asTable 
• · 

. . . . d Ill effects. Restncted maximum hkehhood method of estimation was used. The OCS
�- 0 ' 
_ 0 004 0.004, 0.013) and GPD (p= <0.001, <0.001, <0.001) for the models respectively(p- . ' 

d the QOL but BRP had no significant effect on the QOL in the models.nffecte 
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• 0 Linear Mixed effect model of Psychosocial functioning and three socio demographics using 
r,blt 4·'·3• xi mum likelihood method of estimation and first-order au to regressive cova ria nee structure 

· ted ma .. 
restfl(CCl=�----M�efw�------_,;_-��ll:�-------M�tt30----=--

- Model 128 
Model 129 Model 130 

P 
v,riabfe 

95%C P 
95%CJ p 95%C filed parts 

ocs

GPD 

aRP 
dom Part 

(lllD f Residence ,vea o 
ily Status fam

th r's Educatton
Fa e 

h r's EducationMot e 
Levels 

Obsen'ations

AIC 

-0.79(-1.32,-0.25)
-0.55(-0.71,-0.38)
0.21(-0.41,0.83) 

2 

2 

2 

-

8 
1760 

15686.573 

• 

0.004 

<0.00 I 
0.509 

-0.78(-1.32,-0.25)
-0.53(-0. 70,-0.36)
0.27(-0.36,0.89)

2 

-

2 

8 

1753 

15625.084 

96 

0.004 

<0.001 

0.403 

-0.69(-1.23 ,-0.14)

-0.51 (-0.68,-0.35)

0.23(-0.39,0.86)

2 

2 

2 

8 

1755 

15652.325 

0.013 

<0.00 I 

0.469 
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L ·near Mixed effect model of Psychosocial functioning and four socio demographics
J,5·3·1 1 

,1·mum likelihood method of estimation and variance components covariance 

iJ)·a max 
os 

e, 

strUctur

5
e 
3 I shows a model in with four socio demographic variable were taken as the random

T ble 4. · a 
Maximum likelihood method of estimation was used. The OCS (p= 0.007) and GPD (p=

effects. 

. h 
) ,, r the model affected the QO L but BRP had no significant effect on the QO L in t e

�0.001 10 

models. 
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L"near Mixed effect model of Psychosocial functioning and four socio demographics using

4 5 J. l I 

d f • . d . 
fible • • . !"hood metho o estimation an variance components covariance structure
aiu

n � · 

Model 131 Vsriable 

p (95%CQ �parts 
oes

aPD

aRP 
tdom Par Ran 

f Residence 
Aft3 0 

· ·iy Status 
fam1 

,5 Education 
�:;:r's Education 
Levels 
Observations

AJC 

• 

98 

-0. 7 5(-1.29 ,-0.20)
-0.53(-0.70,-0.36)
0.20(-0.43,0.82)

2 

2 

2 

2 

16 

1726 

15391.311 

p 

0.007 
<0.00 I 

0.542 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics
�.S.3·2 tricted maximum likelihood method of estimation and variance components

. g res asiJl • ce structure 1oraria� 3 2 shows a model in with four socio demographic variable were taken as the random
1e1>Ie 4. . . 

. . . 
. . 

-
R stricted maximum likelihood method of estimation was used. The OCS (p- 0.0 I 0) ao<l

GPD (p-

in the models.

99 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



_ Linear Mixed effect model of Psychosocial functioning and four socio demographics using
1,blt 4.,.J,Z imum likelihood method of estimation and variance components covariance structure
restrtC 

variable 

...-::;-., a rtsfiltu r 
()CS 

QPD 
BRP 

dom Part 
Ron f Residence
AJe!O 

ily Status 
fam 's Education 
::::r's Education 
Levels 
Obser\'ations
AIC 

100 

Model 132 

p (95°/oCI) 

-0. 72(-1.27,-0.17)
-0.53(-0.70,-0.37)
0.19(-0.44,0.82)

2 

2 

2 

2 
16 

1726 
15386.898 

p 

0.010 
<0.00 I 

0.549 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics
J,5,3·3

XJ·mum likelihood method of estimation and compound symmetry covariance
' ·ng 01a,, 

us• 

,ructure 

d 1 . . h . 

d 

s 

5 3 3 shows a mo e m wit four socio demographic variable were taken as the ran om
Table 4. . . 

-
Maximum likelihood method of estimation was used. The OCS (p= 0.021) and GPD (p-

effects.

OL · tl1e 
<0.001 10 ) "r the model affected the QOL but BRP had no significant effect on the Q in 
1110dels. 
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.3.J Linear Mixed effect mode� of Psychosocial functioning and four socio demographics using
.r,blt 4.S . i·1tood method of estimation and compound symmetry covariance structure
1 

rn lake 1 

111a1iJ11U 

variable

.......--;--dParts(tJC 
ocs

GPD

, aRP P rt dom a 

fblO [ResidenceArea o 
·1y Statusfamt 

's Education fath
th
err's EducationMo e 

Levels 

Observations

AIC 

102 

p (9So/oCI) 

-0 .65(-1.20,-0.10)
-0.54(-0. 70,-0.37)
0.19(-0.44,0.81)

2 

2 
2 

2 

16 
1726 

15398.828 

p 

0.021 
<0.001 

0.557 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics
J.5.3·4 

tricted maximum likelihood method of estimation and compound symmetry
. g res us1J1 

. ce structure 
coYanll� 3 4 shows a model in with four socio demographic variable were taken as the random
fable 4· · · 

. . . 
· 

d
Restricted rnaxrmum hkehhood method of estimation was used. The OCS (p= 0.022) an etfects. 

. • 
QOL GPD (p-_ <O 001) for the model affected the QOL but BRP had no s1gn1ficant effect on the 

in the models. 
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4 Linear Mixed effect model of Psychosocial functioning and four socio demographics using
fsblt4·5·3· 

·mum likelihood method of estimation and compound symmetry covariance structure
restricfe 

Model 134 
P 

Variable

p (95%CI) .........-:;dParts
fllt 

QCS 

aPD 

sRP 

dom Part
RaD f ResidenceArea o ily Status fam d 

ation ther's E uc fa th r's EducationMoe 
Levels 
Observations

AfC 

104 

-0.64(-1.19,-0.09)
-0.54(-0. 70,-0.37)
0.19(-0.44,0.81)

2 

2 

2 

2 

16 

1726 
15395.083 

0.022 
<0.00 l 

0.557 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics 
4,5.3·5 

·imum likelihood method of estimation and toeplitz covariance structure 
·pa 01ax 

d I . . h ,_. . 
d 

u.si " 5 3 5 shows a mo e m Wit iour socio demographic variable were taken as the ran om
fable 4· · · 

. . • 

d 
Restricted maximum likelihood method of estin1ation was used. The OCS (p= 0.006) an 

tfects. 

QOL 

e 
_ <O 001) for the model affected the QOL but BRP had no s ignificant effect on theGPD (p-

in the models . 

• 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics using
1,ble 4.5·3·: 

!'hood method of estimation and toeplitz covariance structure g:tjllfll 

Model (35 
P 

v,riable

p (95%CI) 
........-:;--dParts
file 

()CS 

aPD 

sRP 
dom Part 

RsD f Residence
Area o 

·1 Status 

faJlll �s Education
fath

th

er 
's EducationMo er 

Levels 

Observntions

AJC 

.. 

106 

-0.75(-1.29,-0.21)
-0.53(-0. 70,-0.36)
0.20(-0.43,0.82)

2 
2 
2 
2 
16 

1726 
15421.318 

0.006 

<0.00 I 

0.540 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics
J.5,3·6 

tricted maximum likelihood method of estimation and toeplitz covariance
·ng res 

�SI 

ucture 
. . . 

d 

itr 
5 3 6 shows a model m with four socio demographic variable were taken as the ran om

Table 4. . . 

. . . 
R stricted maxrmum hkehhood method of estimation was used. The OCS (p= 0.007) anddfecIB, e 

L 

_ <O 001) for the model affected the QOL but BRP had no significant effect on the QO 
GPD (p- . 

in the models. 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics using

fible 4.S.3·6 . um likelihood method of estimation and toeplitz covariance structure
trictcd ma�am 

ftl 

Model 136
�le

p_ {95%CI) 
,--;partsfiled 
oes

GPD 

sRP 
t dom Par 

RJn of Residence 
�I Status fam 

�s Education
�:;:r's Education 
Le,,els 
Observations 
AIC 

108 

-0. 75(-1.29,-0.2 I)
-0.53(-0. 70,-0.36)

0.20(-0.43,0.83)

2 

2 

2 

2 

16 

1726 
15417.096 

p 

0.007 
<0.001 

0.541 
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·
ear Mixed effect model of Psychosocial functioning and four socio ,demographics 

, 3 7 LID • • 
• • 

J-'· · ·mum likehhood method of estimation and unstructured covariance structure 
using 01

5an 3 7 shows a model in with four socio demographic variable were taken as the random
ble 4. · · 

Ta 

Maximum likelihood method of estimation was used. The OCS (p= 0.023) and GPD (p=
!feels-

· the

e 
c. the model affected the QOL but BRP had no significant effect on the QOL in

<(),001) 10f

!Dodels. 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics using
jible J,

5

.
3
-'.7 !'hood method of estimation and unstructured covariance structure 

asiJ11
U

-

Model 137 y;;fabre 

p (95%CI) P � parts 
-0.61(-1.14,-0.09)oes

-0.54(-0.10,-0.38)GPD 
0.18(-0.42,0. 78)eRP doin Pa rt 

2 
Ran f Residence

2
Afe3 0 

·1y Status 

2 f�er's Educati�n 
2 

fatth 's Education
16 

!fo er 
1726 

1,evels 
15690.936 

Observations

AIC 

110 

0.023 
<0.00 l 
0.564 
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Linear Mixed effect model of Psychosocial functioning and four socio demographics
- 3,8 • 

lik 1 · h d 
4-'· tricted maximum e 1 00 method of estimation and unstructured covariance
·per res 

pSl 
" 

""'cture 
d 1 . . h .c • 

d 

sh• 5 3 g shows a mo e lll wit i.our socio demographic variable were taken as the ran omr able 4
. . . 

. . . 
Restricted maxunum likelihood method of estimation was used. The OCS (p= 0.008) andeffects. 

. . 
OL 

_ <O 001) for the model affected the QOL but BRP had no s1gn1ficant effect on the Q GPD (p-

in the models.
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Linear Mixed ef fect model of Psychosocial functioning and four socio demographics using
ble 4,5-3·8 . m likelihood method of estimation and unstructured covariance structure
tricte � 

Model 138 �,9blf 

fJ (95%CI) 
var 

�ed partsfi$ 
ocs

GPD

BllP 
rt dolll Pa Ran 

f Residence,4reao 
.1 Status 

faJllL � Education 
father s 

th ,5 Education�to er 
Le,,ets 
Obsen'ations 
AIC 

112 

-0.61 (-1.07,-0.16)
-0.54(-0.68,-0.40)
0.18(-0.34,0.69)

2 
2 
2 
2 
16 

1726 
15849.468 

p 

0.008 
<0.001 
0.509 
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in ear Mixed effect model of Psychosocial functioning and four socio demographicsJ.5J·9 L 
·mum likelihood method of estimation and first-order autoregressive covariance·ng JJlax1 

ust 

structur

5
e 
3 9 shows a model in with four socio demographic variable were taken as the random

ble 4. . . 

-
fa 

Maximum likelihood method of estimation was used. The OCS (p= 0.009) and GPD (p-
ffeclS,

L . the 

e 
,, the model affected the QOL but BRP had no significant effect on the QO in 4).001) ior 

models.

• 
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·near Mixed effect model of Psychosocial functioning and four socio demographics using 
ble 4,5-3·? \'.hood method of estimation and first-order autoregressive covariance structure 
1j1JJU,1 

Model 139 
p 

. �e

fl {95%CI) 
�parts 

-0.73(-1.27,-0.18)
fjJCU 

oes 
-0.53(-0.10,-0.31)(il'D 
O .20(-0. 4 3 ,0 .83) aRP 

t dom Par 

2 

Ran 
fResidence

2 
AfiaO 

? 

·1y Status
-feJlll , Education

2 fath
er 5 

· 

6 
th ,5 Education

I 
Mo er 

1726 
LtVCll 

15 3 93 .24 2 
Observations 
AIC 

114 

0.009 
<0.001 

0.542 
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L
'near Mixed effect model of Psychosocial functioning and four socio demographics 4�·4•8 1
tricted maximum likelihood method of estimation and first-order autoregressive

. g res 
us1n 

tructure 
riance s 

. . . coVD 
5 4 o shows a model m with four socio demographic variable were taken as the random

ble 4. · · 
fo 

Restricted maximum likelihood method of estimation was used. The OCS (p= 0.007) audetTects.

. . 
. QO L 

_ <0 001) for the model affected the QOL but BRP had no s1gruficant effect on theGPD (p-

in the models.
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Linear Mixed effect model of Psychosocial functioning and four socio demographics using r ble 4,5·4·0 
. um likelihood method of estimation and first-order autoregressive covariance structure

tricte rt! 

Model 140 
P 

�e

P(95%CI) 
--:-;irarts 

-0.75(-1.29,-0.21)��
-0.53(-0.70,-0.36)GPO
0.20(-0.43,0.83)sRP 

t dolll Par 

2 1110 f Residence

2 
Area o 

·1y Status 
2 faJII' ,5 Education 
2 

fath
th

er 
's Education

16 
Mo er 

1726 
uvels

15389.096
Observations 
AIC 

116 

• 

0.007 

<0.00 I 
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4.6 Model fit assessment using Akaike's Information Criterion. 

Table 4.6 shows all the fitted models with their Akaike's infor1nation criteria. Model 132 had tl1e 

lowest Akaike's infor1nation criteria whicl1 indicates tl1at it's the best model. 

.. 

117 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.6 Model fit assessment using Akail{e's Information Criterion. 

Table 4.6 shows all the fitted models with their Akaike's infon-.1ation criteria. Mode] 132 had tl1e 

lowest Akaike's infor1nation criteria wllich indicates tl1at it's the best model. 

• 
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r ble 4.6 Akaike's Information Grite 
a 

r1a of the Linear
. 

mixed effected models

-serial No, AIC Model 

16467.916 
--

1 
so 

AIC 
Model 

17067.394 
16529.572 

2 
51 99 

16913.993 
16450.804 

3 52
100 

16794.886 
16521.539 

4 
53 

101 
16163.433 

5 
16464.014 54 

102 
15971.200 

6 
17062.518 55

103 

7 
16876.569 

15910.279
56 

104 

8 
16790.81 57 

16536.341 105 

16470.097 
16457.373 

9 58 
106 

16528.544 

10 
17068.525 59 

107 

11 
16883.151 60 

16159.084 108 

16030.052 109 

12 
16797.217 61 15997.029 110 

13 
16466.014 62 16623.686 111 

14 
17064.517 63 16452.845 112 

15 
16878.569 64 16523.549 113 

16 
16792.807 65 16166.818 114 

17 
16469.915 66 15973.997 115 

17068.480 18 
67 15913.205 

16882.714 

116 

19 
68 16540.071 117 

20 16796.886 69 16460.821 118 

21 16466.014 70 16531.547 119 

22 17064.518 71 16162.751 120 

23 16878.569 72 15969.930 121 

24 16792.808 73 15909.071 122 

25 16472.100 74 16537.323 123 

26 17070.639 75 16459.006 124 

27 16885 419 76 16527.274 125 

28 16799.348 77 16179.628 126 

29 16468.014 78 15988.575 127 

30 17068.804 79 15927.497 128 

•31 16880.569 
80 16552.813 129 

32 16794.808 81 
16473.269 130 

33 16469.915
82 

16543.547 131 

34 17068.538 
83 

16219.582 132 

84 
15981.930 133 

35 16882.714 134 

85 
15960.974 

36 16796 886 16590.82 
135 

37 16466.014
86 136 

16510.001 

38 17064 518
87 

16578.476 
137 

39 16878 569 
88 

16162.653
138 

40 16792.810 
89 139 

15969.997 

41 16160 765
90 140 

15909.205 

42 
91 

15967 997 16536 296 

43 
92

15907 205 16457 568 

93 
44 16573 661 16527.547

45 
94 

16455 799 16152 751 

95 
46 16525 547 15965.818

96 
47 16156 751 15905 125 

48 15963.882
97 

16531 924 

49 15903 131 
98 

l 18

AIC 

16452.779 

16523.631 

15688.708 

15627.224 

15654.499 

15680.419 

15622.992 

15650.341 

15692.372 

15630.524 

15659.877 

15686.646 

15781.516 

16110.029 

15702.709 

15641 225 

15668.709 

15698.573 

15637.084 

15664.341 

15762.909 

15702.636 

15729.676 

15891 073 

15831.525 

15868.095 

15690.694 

15629.224 

15656.499 

15686.573 

15625.084 

15652.325 

15391.311

15386.898* 

15398.828 

15395.083

15421 318 

15417.096 

15690 936 

15849.468 

15393.242 

15389.096 
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CHAPTER FIVE

DISCUSSION CONC ' LUSIONS AND

5,1 Discussion

RECOMMENDATION

This study assessed the effects f 0 various h 
d · bl 

psyc osocial fu · 
(backgroun vana es) on the quali . 

nctions and socio demographics 

. . . 
ty of life of adole 

Orgamzauon Quality of Life-Bref (WHO 
scents. An adapted World Health 

QOL-BREF) wa d 
1 and the Adolescents' psychosocial fu . . 

s use to assess the Adolesents QOL 
nct1on1ng Invento (APF 

Adolescents psychosocial functio . ry I) was used to assess the
ning. These d were one amo11g non-d1'seased

Adolesents. 
population of 

We found that family status of adolesce t r-.c n s a1ected the1rq 1·t f'l'1' 
1..: h · h . 

ua 1 Y O 1 e througl1 b1 variate a11alysis

,v1uc agrees wit previous studies (Gon�alves et al ? . ·, .... 0 l 0, Ft1l1 et al., 2005 and Ccccn- Erogtil et

al.. 2012). Alt11ough some sttidies depicted th 1 
, . 

. . . 
at t 1e Area of Res1de11cc and pare11ts level of 

education had s1gn1ficant effects on Qualih, of 1 · fi (S' l 
• 

•J I e 111g 1 et al., 2014 and Masrour et al., 2011),

the area of residence� father 'ls highest level of educatio11 and 1nother's l1ighest level of education 

had no significant effect on the q11ality of life of adolescents in ot1r study, this may be due to the 

fact that the participants were fron1 a low income setti11g (Deato11, 2008). 

In our result, fan1il)· status had no significant effect on the QOL of adolescents through

multi, ariate analysis. This was in  cont1·ast to Musick and Meier 2010 in which their study

suggested that parental conflict had an effect 011 young adults and tl1ose adolescents who l 1ve

with single mothers and stepfather families v,,ere more associated with the predictors of v,,cll

bemg ,vhich might be due to the differences in the way the information was obtained from

part1c1pants In Musick and Yleier·s study, questions on parental conflict were asked. 

FUrtbe--- tud d Iescents \Vhose mothers have no kind of education were less
n11ore1 1n our s y .. a o 

' 1 h QOL d to those vvhose mothers have some formal education. 1 l1e

l/\t } to a\·e a poor compare 

fatL • . d'd t have a significant effect on adolescents QOL These

uier s h1ghest ]e\'el of education 1 no 

20 I� findings which showed that just mother's education

resuJts \\'ere in Jinc \�'ith Crede et al.. :, 1 

· d I cents· Ii fe sati�factton and acaden1ic achic, cn1cnt 

presides O\'er the relationship bet\a.ecn a O cs . . 

. . . the same or higher education as their cl11ldrcn had an

Adolescents \\ hose mother s had achieved
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association between their life s t· c-. a isi.act1on and
I 

· acad · 
educationa attainment was not a si "fi 

em1c achievements but the father'sgn1 icant pred. Ictor of this relationship 

As stated by Akpa et al., 2015 the reliabili . 
· 

ty estimate for tl 
subscales were moderate for OCS and B 

ie internal consistency of the APFI 

. . RP and good for GDP 
GPD and Age s1gruficantly predicted th 

· Our results sl1owed tl1at OCS,

. 
e adolescents QOL bu . . 

the QOL. Tms follows an existing lit 
t BRP had no s1gn1ficant eftect on 

erature of Wu YP d 
\ three psychosocial subgroups. It wa 

an S!eele RG 1n 2013 which identified 
s stated that subgrou s l1avi . 

problems had poorer outcomes of QOL. 
p ng lugher levels of psychosocial 

Also, Lee et al., 2006 reported that worse psycl1osocial functioning was recorded amon 

adolescents between the ages of five and el 
g 

even and tl1at adolesce11ts below eleven years reported 
lower mean QOL scores. 

Our model consisted of  different n1ethod of estin1at· d d'ff' · ion an 1 erent covariance struclt1res. The 

random effects were added to the APFis (fixed effects) in a seqt1ential order. After adding the 

random effects seque11tial t o  the models the OCS and GPD were significant in most cases but the 

BRP was not significant for all the models which supports the regression analysis of the APFI on

the QOL done earlier in the study. 

The REML provided better estimates overall compared to the ML which correlates with Diggle

et al .. 2002 who stated that the REML provides less bias estimate compared to the ML. Different

CO\'anance structures were used in the process of finding the best fit model. There is no general

rule in the selection of covaria11ce structures but feasibility and the fit indices are ways of

selecting appropriate ones (Maldonado, 2012).

Th d f d 1 Iectlon in our study. Although there are other
e AlC v.·as used as a metho o mo e se 

difl · · · · d · the selection of a best fit model, a recent work (Gurka.

erent 1nf or111at1 on  en ter1a use 1n 

JOO h 
· criterion that stands alone as 'best' criterion when

.. 6) suggested that at the moment t ere 1s no . 

· al understanding the role played by 1nforn1at1on

selecting Linear mixed Models and that in gener 

criteria, more v. ork needs to be done
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5.2 Conclusion 

Our study analyzed the effect of soci d hi 0 emograp cs and psychosocial functions on the quality of
life of adolescents Our findi h d 1 · ngs s owe t 1at age, gender, family status, mother's highest level of
education and two of the thr Ad I ee o escents psycl1osoc1al functioning i11ventory scales (OCS and
GPD) had significant effects on th 1· f u� e qua tty o 1e of adolescents. Further111ore, tl1e restricted 

maximum likelil1ood method of t· t· · I h · es una 1011 wit 1 t e variance co111ponenls covaria11ce structure 

provided the best fit 1nodel. 

5.3 Limitations 

In our stud th · 1· · · · t1 · · Y, ere 1s a 1n11tat1on 1n 1e ab1l1ty of tl1e 1nstru1nents to 1neasure ot1tcome of interests 

particularly in the measure111ent of psychosocial ft111ctioni11g (Burchi11al, Nelson and Poe, 2006). 

Another limitation to our study are the covariates 11ot collected tl1at n1ay be essential to tl1e 

results. In addition, pertaini11g to the n1odeling approacl1 used, Ii111ilat1ons arc partly in tl1e 

instrun1ents and knowledge and also partly in tl1e l1a11ds of tl1e rcsearcJ1cr (Maldonado, 20 I 2). 

The 1netbod used for analysis (LME) is \Vitl1 l1is ow11 disadvantages as witl1 other statistical 

methods and the approacl1 ,vas chosen because of the nature of our data. LME is tl1e most 

appropriate n1odel for tl1e data. Altl1ougl1, assun1ption verification is stressed in statistical 

methods, LME could be ai1 exception. For instance. there are limited methods used in verifying 

the nor111ality assumption for the norn1ality of tl1e error term and the random-effects (Jiang, 

2007) Tl1e impact caused by ignoring these assumptions is unclear (Verbeke and lasaffre, 1996). 

Although Jiang(2007) proposed n1ethods of goodness of fit tests and diagnostic plots to know tl1e 

distribution of the error te1111 and the random effects, however, tl1e process is comfortab1y 

ignored and ,,fill continue to be the norrn until guidelines which are generally accepted are 

suggested. 

Furthem1ore. the selection of a bias free model is rare. In LME researchers are not onl)' 

concerned \\'ith the indicators for the model but also ascribing the best covariance structure for 

the random effects (�1aldonado. 2012) Choosing a covariance structure 1s more difficult than 

expected. Estimating the CO\'ariance matrix involves an optimization problen1 for wl1ich the often 

used ne\\10n-raplison and estimated mean algorithm may be u11st1cce5sfuJ (Pe11g and Lu. 2012). 

\.\'e tried balancing the indicator rcJevance and the suitability of the covariance structl1rc \Viti, tl1c 

number of estimated paraznctcr to solve this. AJs<), in our analysis tl1cre \Vere t<)\ arii111cc 
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structures that were not considered but given the nature of the analysis, it is highly unlikely that a 

more disciplined structure would have provided the best fit. 

Regardless of these limitations in our model approacl1, we are self-assured of tl1e models 

presented and that our results have significantly co11tributed to adolescents' health and provided 

a good background in the fonnation of future interventions. " 

5.4 Recommendation

More intense researcl1 (botl1 cross sectional and col1ort studies) sl1ould be ce11tered into tl1e QOL 

and psychosocial functioning of adolescents in order to better describe and gain 111ore knowledge 

of their way of life and thinking. Also, more studies using linear 111ixed effect models should be 

encouraged. 

122 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



, 

REFERENCES 

Adil, A. Ghayas, S. (2008) Im t f · pac O parent death on adolescents' psychosocial functioning.
Joz,rnal of Psychiatt·ic Reasearch. Vol. 3(1) P. 1-11 

Ainsworth, M. and Filmer D (2006). Inequalities in children's schooling: AIDS, orphanhood,poeverty, and gender·. World De,,elop111e11t 34: 1099-1128.

Akpa, OM. Baingboye EA. Baiyewu O (2015). Tl1e Adolescer1ts' Psychosocial FunctioningInventory (APFI): scale developme11t and initial validatio11 using Exploratory andConfi 1·1natory Factor Analysis. Afi� J Psyc/10/ S1i,dy Soc Is!ittes. 2015,· 18(1). 1-21

Atwine B C t E B · · · · , · an or, · cUlJururwe F. (2005). Psychological distress amo11g AIDS orphans in
rural Uganda. Social Science & Medici11e 61: 555 - 564.

Awasthi, S. Agnihotri K. Cl1andra, H. Singl1, U. Tl1akur, S (2010). Validatio11 of WI IO QOL
f �F instrun1ent in Indian ado I escen ts. The Indian Jo II rna I of P etlia I r1 cs 77 ( 4 ), pp 3 8 J -

Baca, CB. Vickrey, BG. Hays, RD. Vassar.SD. Berg, AT. (2010). Differe11ces in child versL1s 
parent reports of tl1e child's healtl1-related quality of life in children with epilepsy and 
healthy siblings. T/a/1,e in Health. T'ol. 13, 1Vo. 6, pp. 778-786, ISSN: l 524-47 33

Balkrishnan. R. Kulkarni, AS. Cayce, K. Feld1nan. R. (2006).Predictors of healthcare outcomes 
and costs related to n1edication use in patients with acne in the United States Ci111s 2006 
A . -,-, -I' l 7 -1 -

p,. (/·-) -). 

Behrendt, A. and Serigne, MM. (2008). The psychosocial impact of parents Joss and orphanhood 
of cluldren the the areas of high prevalence: a cross section study in the North West 
region ofCameroon. http:/ /W\vw.sx.ac. uk/armedcon/story _id/Study _report_ Cameroon. pdf 

Brant. (2007) Multiple Linear Regression. 
bttps:,/,,�,v. stat.ubc.ca-roJ11n1teach/BiostatW07/reading/MLR.pdf 

Bronfenbrenner. U (200 I). Human development. Bioecological Theory of 111 N J S1,1else1· & P.

B. Balter (Eds) Jnternatio11a/ enc;1clopedia of tl1e s·ocral a11d behavioral sciences (pp.

6963-69-0) Oxford Engla11d Elsei•iet· http://dx.doi.org/l 0.1016/B0-08-043076-

7,00359-4 

Bronfenbrenner, . (2005). rvtaking human beings human: Bioecological perspectives 011 ht1n1an 
de,,elopment. Tho11\tJ1"d Oak\ C /1 5A(JE Pz1h/1ca110115, /11c, 1 eclit1011

Bro�'n R1-. Antonuccio. fJ<J I)ul1c111J (11. (2008) C h1Jdl1ood Mental I JcaJtl1 Di<iordcrs r=vidcr1cc 
Base and Contextual J actor" for f'sychosoc1al. Psycl1opf1armacolog1caJ. a11cJ C 0111l1111c{J 
Interventions. \1/ashinglon IJ( American f'5ycl1cllc)gic,1I Assoc1at1or1;20()8 

1)3

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

Burchinal, MR. Nelson L Poe M (2006) G 
Methods for �al 

. . 'L . . . 
. rowth Curve Analysis: An Introduction to Various

Ch ·id D l 

yzmg ong1tud1nal Data. Mo,1ographs of the Society for Resea,�ch in
1 eve op,nent, 71 (3), 65-87.

Calarge, CA. Ginger, N. Diqiong x z· 

t . . , · tmmerman, B. (2012}.Correlates of weight gain during long-er
; 

nspendone treatment in children and adolescents. Child and Adolescent Psychiatry
an Mental Hea/th20126:2111ttp://www.capmh.co111lcontent/6/l/21

Caldera, Y. Hart S.(_2004). Exposu1·e to Cl1ild Care, Parenti11g Style and Attachment Security.
Infant and Cl11ld Developme11t, 13, 21-33. 

Case, A. �rdington, C.(2006). Tl1e in1pact of parental deatl1 on scl1ool outco111cs: l011g1tudinal
evidence :ron1 Soutl1 Africa. De111og1·c11Jl1y, 43 · -183-508 
https://www.pr1nceton.edu/1-pds/papers/Case_Ardington_ 1�11e I111pact_ot�Parental Deat11
_on_ School_Enrollment_Den1ograpl1y .pdf 

-

Castro, MG. C?liv�ira, MS. Miguel, AC. Araujo, RB (2007). WI--IOQOL-BREF psycl1on1etric 
properties 1n a sample of sn1okers. Revista Brasileira de Psiqt1iatria Vol 29 no 3 
http://www.scielo.br/scielo. pl1p?script=sci_arttext&pid=S l 5l6-44462007000300012 

Cecen-Erogul. Ayse, R. Dingiltepe. Tn1u1· (20 I 2). Tl1e co111par1so11 of Adolescents form single 
parent fanulies and intact fan1ilies in tern1s of life satisfaction and Quality of life. 
Ilkogret1m Online, f/o/. 11 1 sz,e ./, pl 0 7..,-1086. 1 Op.

Central Intelligence Agency. (201-J). The World Fact Book. Country Comparison to the World. 
Population Available from: https://www.cia.gov/library/publications/the-wor1d-
factbook/fieJds/2 l l 9 .htn1l 

Chatter.JI, 1 .. Doughert). L Ventin1iglia. T. Mulenga. Y. Jones, A. Muka11eza, A. Murray. N. 
Buek .. K \\'illiam. V.,1 Amon. J (2005) The \Veil-being of children affected by HIV/ AIDS
1n Lusake. Zambia. and Gitarama Province, Rwanda. fron1 
http:/ \\'\\'\\ .S) nerga1d.org,documents/Lusaka_ Gatimara_BaselineReport.pdf 

Choudhllf)' .. Bl�emore. S Cha1n1an (2006). Social cognitive development during adolescence 
(2006) _<,oc C ogn Affect 1\�eL1ro.5c1, 1 (3) 165-1 "./

Crede .. J. \\.irth\\ ein. L. \-1cEI ,,an)'. � Ste1nma1·r. R (20 I 5 ).Adolescents· academic achievement

and Jjfe satisfaction· the role of parents· education. F1·ont1e1·s in Ps;,c/10/og; 2015:6 52

https://\\1'\\'\-\ .ncbi.nlm.nih.go\1/pmc articles PMC4315030/ 

Od,,id, A. and Brc:12ter. C. (2() 1 J J. ·111c state of the v.,orld's children (2011) /\dolcscc11cc a11 age of

opporturut)'. http://v. a,'v,. unicef.org/pubJ icat1ons/111clcx _ 57 469 .l1tm I

( S. (2002 ). tatistJcaf tv1 ethods tor the Ana J ysis <> f' Rcpcalc<I Me,1st1r c111c111 s. Ne:,\ , ()( k.
')'; Springer. http.II\\'\.'.'-" .spri ngcr ccJrn/us/hc>c>k 'J78<)J 87<) 5 J 7()0

124 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Deaton. Angus. (2008). Incoine H a1 h ' e t , and Well-B · 
Gallup World Poll. Jou,·nal of E . emg around the World: Evidence from the

cono,nrc Perspectives,22(2):53-72. 
Diggle, P. Heagerty, P. Liang KY z S 

NY: Oxford Universi; Pre�s.
eger, · (2002)- Analysis of Longitudinal Data. New York,

Dunn LK, O'Neill JL, Feldman SR (20l I) A . . . 
mood, and psychological diso d . �ne in Adolescents: Quality of life, self-esteem,

r ers. e1·111ato/ 011/ine J. 2011 Jan 15; 17(1 ): 1 

Eiser, C. Morse, R. (2001) A revie f . 
illness Ar J . 

· w O meaSlJre of quality of life in children will1 chronic
· c 11ves of D' 

http·//d d . 
I 

. zsease C/1i!d/1ood 84 205-21 J
· x. oi.org I 0. I l 36/adc.84.3.205

1 ' 
• 

Fikret Isik. (201 I) Generalized L' M' d 
Patholo . · . . . inear ixe Models A11 I11troduclion for Tree Breeders and

of 
gists. Statistic Ses�ton class notes, Fourth lntcn1ational Workshop on the Genetics

. 
Host-Parast�e . Interactions in Forestry.

l1ttp.//www4.ncsu.edu/--fis1k/F1kt·et%20Isik%20-
%20Lecture%20notes%20for%20statistics%20scssio11%20-
%20IUFR0%20Genetics%20of>/420Host
Parasite%20Interactions%20i11%20Forestry%20-%202011.pdf

Finucane Jeffrey .. H Samet and Nicholas J Horton (2007). Translational methods in biostatistics:
linear mixed effect regression models of alcohol const1mption and HIV disease
progression over ti111e. Epide111iologic Perspecti,,es & Jn,10,,ations 2007, 4 ·8
dor. 10.11861 J 7 -12-55 �3--1-8. http://\vww.epi-perspectives.com/content/4/1 /8.

Folayan .. MO. Haire, B. Harrison. A. Odetoyingbo, M. Fatusi, 0. Brown, B. (2015). Ethical

Issues 1n Adolescents Sexual a11d Reproductive Healtl1 Research i11 Nigeria. Dei1elop1ng 

Tf'o,·ld Bioethics. 15(3): 191-198.

https: '\\:"\\'"\\' ncb1.nlm.nih.gov/pmc/articles/PMC4600029/

Foster. G (2002). "The capacity of the extended family safety net for orphans in Africa.

Ps; c/10/og; flealtl1 a11cl ,\/ed1ci11e 5 55 - 62. 

Fuh .JL \\'ang SJ. Lu SR and Juang K.D. (2005) Assessing quality of life of adolescents in

Tai,,fan. Pr; chiatr;' ancl c/111icc1/ Jv·e111·osc1ences 2005 feb, 59(1) 11-8. 

Gaspar, T. !\1atos. G. (2009) AdoJescent's lifestyles .. ethnicity and socioeconomic status in

Portugal. Joz,rnal of Cognitio11 Brc1i11 and Behav101· 13, -19-57. 

Gaspar, 'J-. 1atos. 1. Ribeiro. JIJ. Leal, I. Erhart. M. Ravens-Sieberer: U. (2010). Kidscreen-52·

QuaJit�' of Jife in children and adolescents . . Jo111·11c1I of C l11/c/1·e11 c111cl 11clolesce,1t\ 

Pj:} cholog;, J, -19 64. 

125 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

Gaspar, T. Matos, M. Ribeiro J L a1 1 F children and adolescen; 
· 

d
e ' · . erreira, A. (2009). Health-related quality of life in

Psychothe,·apies, 9, 33_J8� 
associated factors. Joi,,·nal of Cognitive and Behavioral

Gbin, �d 1��ngbohungb�, AD .. (201 I). Deten�inants of Quality of Life in Nigerian Children
D I 

Iescents with Epilepsy: A Hospital-based Study. Disability, CBR and Inclusive
Ar

ev
3
e opment (DCJD? (01•111e1·ly Asia Pacific Disability Re/1abilitation Joi11·11al. Vo/22, 

1vo (2011 ). http://dc1dJ.org/article/view/99 

Giannakopoulos G Dimitrakak1· C P d 1 · X K I · · G · 
, · . e e 1, . o a1t1s, . Rotsika, V. Ravens-S1eberer, U. 

To�nta� Y. (2009). Adolescents' wellbeing ru1d functio11ing: relationsl1ips witl1 pare11ts'
subJect1ve general pl1ysical and 111ental l1ealtl1. Health and Q11ality oi,1co111es 7: I 00. 

Gingrich, P. (2004). Introductory Statistics fo1· tl1e social scie11ces. 735-74 
http://uregina.ca/--gingrich/cl1 l O.pdt� 

Girma MinaJu, Ae11s, M. Coe11cn, S. Ve1·sporte11 A, Mulle1·, A. Adriae11ssc11s, N. Beu tels P. 
Molenbergl1s, G. Goossens H. He11s. N. (2011 ). AJ)plicatio11 of n1ixcd-eflects 1nodels to 
stud)' the country-specific outpatient a11tibiot1c trsc ir1 Et1rope: a tt1torial 011 longitudinal 
data analysis. Joz11·11a/ of A11ti1,1ic1·obial C,l,e111ot/1e1·a1JJ' J/o/11111e 66, Jss·z,e s·upp/ 6 Pp. vi79-
,,i8 7. 
http:/ /jac.oxfordjoumals.org/co11tent/66/supp1 _ 6/vi79 .fuJ J 

Gon9aJ,,es� H. Gonzalez, DA. Araujo, CL. Ansel111i. L. Menezes, AM. (20 I 0). The impact of 
ociodemographic conditions on the Quality of life an1011g adolescents in a Brazilian 

Birth cohort: a Iongi tudinal study. Re,, Pana,n 1.)alitd Pi,blica 28 (2), 2010. 
http:,' \V\V\V.scielosp.org/pdf/rpsp/v28n2/a01 v28n2.pdf 

Goodburn, EA. Ross, DA. (1 995). A picture of l1ealth? A review and annotated bibliography of 
the health of )'Oung people in developing countries. Geneva, Switzerland: World Health 
Organization .. \\'orld Health Organization .. Adolescent Health Programme. Available
from· https· extranet. \vho.intJiris restricted/handle/] 0665/62500. 

Gurka� !v1.J.. (2006 ). Selecting the Best Linear mixed model under REMI.,, The A111e1·ican

Statisticia11 601]),19 2006. 

Haneef z .. Grant. l\1L. Valencia. I. Hobde11. EF. Kothare. SV. Legido, A. Khurana D. (2010)

Correlation bet,\ een chiJd and parental perceptions of health-related qt1ality of life in 

epileps) usin� the PcdsQl V 4 0 measurement model Ep1lepl1c di)o,·de,·.s, i10! 12. vo ./.

/JP 2-5-2 2

Hariharan. s. Rogers. Jl-l. (20()8). Estimation Procedures for l-Iierarchical Linear Models

1ultiJe,1eJ 1odcling 0f Educational [)ata (A A. Cor1ne11 and D. B. \,lc.('oacl1. 

eds.) ( harlolte, ( !nfor1nc1t1r,11 l�c P11h/1.\·l11111?, I,,(, 

httpJl,1t'W\\'.inloagcpub.comlproductsl 1 ul tJ lcvcl-Mc)clcJ i r1g-o f-f clt1cat ional [)nta

126 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Hasnain M. Vieweg WV Hallet B (2012) W ·g1 · · · ' . , . · , · . e1 1t gain and glucose dyregulat1on with second-
generation ant1psyc�o�ics and antidepressants: a review fo1· primary care physicians.
�;;�g_;;g:ate Medzczne 124(4): 154-67. Doi:10.3810/pg,n.2012.07.2577. PMID

IBM SPSS Advanced Statistics 22. (2013). Page 99-101.
• 

http:/ /www.sussex.ac. uk/its/pdfs/SPSS _Advanced_ Statistics _22.pdf

Issa BA, Baiyewu 0. (2006). Quality of life of patuients witl1 Diabetes mellitus in a Nigerian
Teaclung Hospital. Ho11g Kong Joi,rnal of Psychiat,·y. 2006; 16: 27-33. 

Szyndler, JE. Towns, SJ. Van Aspere11, PP. Mckay, KO. (2005). Psychological a11d family
functioning and quality of life in adolescents with cystic fibrosis. Jot1r11al of Cystic
Fibrosis 4 13 5- 144 

Jiming Jiang (2007). Linear and Generalized Linea1· Mixed Moclels and tl1eir applications. Nev.1

Yo,·k: Sp1·inge1A Scie11ce + BL1siness 111edia, LLC 
http://www.springer.com/us/book/97803874 79415

Karen Grace-Mai1in� (2016). Logistic Regression Models for Multino111ial a11d ordinal variables.
The Analysis Factor. http://\V\,VW.tl1eanal)'Sisfactor.con1/logistic-regression-rnodels-f or-
multinon1ial-ru1d-ordi11al-variables/

Kiirya, S. (2005). Son1etimes I ,vish I would also die: AIDS-related parental death and its effect

on orphaned cl1ildren's self-esteem and sociability at school. Kampala, Uganda,

Department of Educatio11al Psychology, Makerere University. 

Koot, H. (2002). Challenges in child and adolescent quality of life research. Acta Paediatrics, 91,

265-266.

Land af JM. Maunsell. E. Speechley. KN. Bullinger,_ M. Campbell
'. 

S. Abetz, L. w_are , !E:
gr .. 

C d · p h Gerinan and UK versions of the Child Health Quest1onna1re 
(1998). ana ian

d
- re

]
nc ... ary item scaling results. Oz.,ality of Life Resea,·c/1. 7:433-445. 

methodology an pre unin --

l t h K Hughes MD. Oleske, JM. (2006). Qt1ality of life
Lee. GM Ste,'en L Gortmaker, Mc n os

.
" 

1 act �f HIV Infection and Antiretroviral
for children and Adolescents. �p 

b ,2006 ,,0Jume 11 7 l1ssue2. 
Treatment.Fe ruar) . · . g/ on tent/ 11 7 /2/273
http:, pediatrics.aappublJcat1ons or c 

D c k KM. (2003 ). Health and nutritional stattrs of

Lindblade. Odh1ambo. KF. Rosen, DH. 
b

e 

r�:t;ves in Western Kenya.Tropical A1edicine a11d

h ,,,- 6 ) ears old cared for Y 
orp ans 

7 72 
J,11ernat1onal Health�: 6 - /d 

.110 1046;j. l 365-3 l 56.2003.00987.x/full

ht1p · 'onJineJibrary · v.·aJe}' .com 0' · 

. .. 

02 P hc)loc,ical \.VCll-bc1ng or orpl1n11s 111 Drtr r 4 1 

h McGregor (20 ). �ye e 
Makama. \1 An1. C Grant am-J . Vi f�J 4 5 9 ./ 7Y 

. . 

. le to f'oed1t1tr1ct1 
Salaam. I an7an1a. / 

127 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Hasnain M. Vieweg WV I-Iollet B (2012) W ·gh · d · · · ' . , . · , · . e1 t gain an glucose dyregulat1on with second-
generation ant1psychotics and antidepressants: a review for primary care physicians. 
��;��;g;

ate Medicine 124(4): 154-67. Doi:10.3810/pgm.2012.07.2577. PMID

IBM SPSS Advanced Statistics 22. (2013). Page 99-101. 
http://www.sussex.ac.uk/its/pdfs/SPSS_Advanced_Statistics_22.pdf 

• 

Issa BA, Baiyewu 0. (2006). Quality of life o·f patuients with Diabetes mellitus in a Nigerian
Teacl1ing Hospital. Hong Kong Joi1,·11al of Psychial1J>. 2006,· J 6:27-33. 

Szyndler, JE. Towns, SJ. Va.11 Aspere11, PP. Mckay, KO. (2005). Psychological and fa111ily
functioning and quality of life in adolescents witl1 cystic fibrosis. Jour11al of Cystic
Fibrosis 4 135- 144 

Jiming Jiang (2007). Lineat· and Ge11eralized Linear Mixed Models a11d tl1eir apJ)lications. New
Yo,··k: Sp1·inge1· Scie11ce + Business ,nedia, LLC. 
l1ttp://www.springer.con1lus/book/97803 87 4 79415 

Karen Grace-Martin, (2016). Logistic Regression Models for Mt1ltinor11ia l and ordinal variables. 
The Analysis Factor. l1ttp://,vww. tl1eanalysisfactor.con1/logistic-regression-models-f or-
multinon1ial-a11d-ordi11al-variables/ 

Kiirya, S. (2005). Son1etimes I wisl1 I ,vould also die : AIDS-related parental death and its effect

on orphaned children's self-esteem and sociability at school. Kampala, Uganda,

Department of Educational Psychology, Makerere University. 

Koot. H. (2002). C}1aIJenges in child and adolescent quality of life research. Acta Paediatrics, 91,

265-266. 

Landgraf JM Maunsell, E. Speechley, KN. Bullinger, M. Campbell? S. Abetz, L. �are, JE 
.... · 

· C d · F ch Gerrnan and UK versions of the Child Health Quest1onna1re·
(1998). ana tan

d
- re

]? . . item scaling results. Qi,ality of Life Research. 7:433-445. 
methodology an pre 1m1nary 

clntosh. K Hughes. MD. Oleske, JM. (2006). Qual_ity of !ife
Lee, GM. Steven L. Gortmaker. M . 1 ct of HIV Infection and Ant1retrov1ral 

for children and Adolescents. ?1Pa . 
b ,2006 , olume I 17 /1ssue2. 

Treatment.Fe ruar) · . 1 t t/117/2/?73
http., pediatrics.aappubl1cat1ons.org, con en -

C k KM. (2003 ). Health and nutritional status of

Lindblade, Odhiambo, KF. Rosen, DH. De 
r��tives in Western Kenya.Tropical Medicine and

orphans .-- 6 ) ears old care� for by 

lnternauonal I lea/th 
� 67-7 

Idol' l O l 046/j. I 365-3 l 56.2003.00987.x/full 
ht1p://onJinel1brary. v.'ile) com . _ 

G , r (2002) p5yc,hological \Vcll-hcing of orphans in Dai I· I

11ak.ama V. An1 ( Grantham-Mc, Jrcg� < 459 £1 ... 9 
S�laam. ·raivania. ,1,1a JJaed1atr1ca <JI ( I) 

JL7 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



, 

, 

Maldonado, LG. (2012). Linear Mixed-Effects Models: Applications to the Behavioral Sciences 
and Adolescent Conlffiunity Health. http://scholarcommo11s.usf.edu/etd/4363 

Mallmann,(2003). Building 1·esilience in cluldren affected by HIV and AIDS. Maske1rt1 

Mil!e,·Longman. 
https://www.k4healtl1.org/sites/defat1lt/files/BuildingResilienceManual.pdf 

Masrour, RD. Chehrehgosha, M. Seyyedolshol1adayee, M. 1-Iosseini, AF. (2011).Quality of life 
and its related factors in adolescents witl1 epilepsy. J,·an Joi11·nc1! of Ni,,·sing volun1e 
24,(73); 47-54
http://ijn.iums.ac.i1·/browse. php?a _id= 1044&sid= I &slc _lang=en 

Methusalemsd6ttir,HF. Egilson, SP. Guomundsd6ttir, R. Valdin1arsd6ttir, UA. Georgsd6ttir, 1.

(2013). Quality of life of adolescents born \rVitl1 extreme lo\rv birtl1 weight. Acta

Paediatrica 102(6): 597-601. 

Miller,V. Palermo,TM. Grewe, SD. (2003). Quality of life in pediatric epilepsy: Demographic

and disease-related predictors and comparison witl1 healtl1y co11trols. EJJileJJSY &

bel1avio1·, Vol.4, No. l � pp.36-42, ISSN: 1525-5069.

Min, SK. Kim, KI. Lee, Cl. Gung, YC. Suh, SY.and Kin1. DK (2002). Development of the

Korean version of the WHO Quality of Life scale and WHOQOL-BREF. Quality of Life

Reasea1·cl1. 11. 593-600

Modi, AC. King, AS. Monahan, SR. Koun1outsos, JE. Morita, DA. Glauser, TA. (2009). Even a

single seizure negatively in1pacts pediatric health-related quality of life. Ep ilepsia, 

Vol.SO, No.9. pp.2110-2116 

Montanaro, M. Battistella, PA. Boniver,C. Galeone, D. (2004). Quality of life in young Italian

patients with epilepsy. 1Veurological sciences, Vol.25, No.5, pp.264-73 

Musick.. K. Meier. A. (2010). Are both parents always better than one? Parental _conflict and

Young adult ,veil-being. Social Science Research. 2010 Sep 1; 39(J ). 81 .J-830

h tt ps.,, ""' ,v.'. nc bi. nlm .nih. gov /pmc/ arti c I es/PM C2 9 3 0 82 4/ 

NBS (2012) ·ational Baseline Youth Survey. NBS Final Report in collaboration with Federal

J\11rustn1 of Youth Oe\'elopment. 

h , ., · ·anstat go" ng/pdfuploads/2102%20National0/o20Baseline0/o20Youth0/o2 

ttp. \\"\\r\\ n1gen 

OSun e) %20Report_l .pdf

. p F J h AJ J Ietri· ck ') McGorrv P. (2007). Mental f-Iealth or Young People· \

V 1kram . · 1s er. · � · · .1 • 111 

global public-health challenge. The Lancet. 1 of J(i9. no 9569 pp 1302 I 

https:t/\\,v.n,v.ncbi.nlm nih.gov/pubmcd/17414406 

128 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



,J
r 

Peng, H. Lu, Y. (2012). Model selection in linea . . . 
Analysis, 1 09, l 09-l 29. 

r mixed effect models. Journal of Mui t ivar iate

Peng, CJ. Nichols, RN. (2003) U . M 
. . . . 

b h . . · sing ult1no1n1al log1st1cs models to p1·edict adolescents
e avioral risk Joi,,--nal ,r M d ,. A 1. • · OJ o e,n pp 1edStat1stical AferhodsVolume2(1),177-l88.

Post Marcel. (2014) Defi ·t· f ·h Q . . 
. . � 

ni ions o t e ual1ty of Life: Wl1at l1as happened and how to n1ove on.
Toprcs zn Spinal co,·d irz.J111y ,·el1abilitatio1-z 20(3): 167-180 

Quinn,G. Gonc;alves, V. Sel1ovic, I. Bowman, ML. Reed, DR. (2015).Qtiality of life in adolescent
and young adult cancer patients: a systematic review of the literatt1re. Joz11·1-zc1/ of JJatient
related outcon1e 111easi11"es. 6: 19-51. 

· 

h ttps ://www. ncb i. nl m .n ih. gov /pn1c/ articles/PM C4 3 3 7 62 5/ 

Ravens-Siebere1·, Kru·ow, A. _Bartl1el, D. Klase11, F. (2014). I-Tow to assess qt1ality of life in cl1ild
and adolescent psychiatry. Dialog,,,es Clinical NeL11·0/,cie11ces. 16(2): 147-158 

Sengendo, J. Nambi, J. (1997). "The psychological effect of orphanhood: a study of 01phans in 
Rakai district." Healt/1 T1·a11sitio11 Re,,ie,,, 7: 105-124 

Sil. S, Lyncl1-Jorda.t1, A. Ting, TV. Pet1gl1, J. Noll, J. Kashikar-Zt1ck. S, (2013). Influence of 
family environn1ent on lo11g-tern1 psycl1osocial fu11ctioni11g of adolescents with juvenile 
fibron1yalgia. A1·tl11·iti5· Ca,·e (Hoboke,1). 2013 .Tun: 65(6): 903-9. 

Singh, K. Bassi. M. Junnarkar. M. Negri. L. (2015). Metal health and psychosocial functioning 
in adolescence: An investigation among Indian students from Delhi. Journal of 
Adolescence 39 pp 59-69. 

Smgh. K. Junnarkar. M (2014). Validation and effect of demographic variables on perceived

quality of life by adolescnets. Asian journal of psychiatry Vohune 12, Pages 88-94.
http: ', v. v.'vv. asian j oumal o fpsychi atry. com/ article/S 1876-2018 ( 14 )00 l 77-4/abstract 

Skevmgton..SM. Lotly, M. o·connell, KA. (2004). The World H�alth Organization's

V·/HOQOL-BREF quality of life assessment: Psychometnc properties and results of the

international field trial a Report from WHOQOL Group. Quality of Life 

Re5earch. I 3.2:299-310 

Spence. SH Shortt. AL. (2007) Research review: can we justi� the widespr�ad dissemination of

universal. school-based interventions for the prevenuon of depression among children

and adolescents? Journal o(C hi/cl Ps;cholology and Psychiatry. 48(6).526-542 

ue, ama.(2007). \1 ortality. tv!ob11lt) and Schooling Outcomes among Orphans Evidence fron,
., 

!\•1aJa,;i, i. Jntcrnat1r1nl1I (r;od p<1lic,v re\ca1·cl11n\·/1t11te 

hnp://paa2007.princcton.cdu/papcr� 70612

179 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



UNAIDS.(2006).Annual Report· Maki 
ht . . . · ng the money work. Geneva, UNAIDS.tp.//www.unaids.org/s1tes/default/files/media_asset/jcl306_annual_report_en_O.pdf

UNAIDS,
. 
UNICEF, USAID (2004). Cluldren on tl1e brink: 

estimates and a framework for action. Available from 
http://www.unicef.org/publications/index_ 222 l 2.htn1J

a joint report of 11ew orphan 

UNICEF (2004). Cllildren on the brink 2004: a joi11t report of new orpl1an estimates and aframework for actio11. New York, UNICEF, UNAIDS & USAID.
1 

http://www. unicef.01·g/publications/cob _layot1t6-013. pdf

UNICEF(2003)."Africa's Orpl1aned Generations. From 
http://www.w1icef.org/publications/index 1627 l .11tml. 

United Nations C11ildre11' s Fund (2010). Prog1·ess for Cl1ildren: Acl1ieving the MD Gs with 
equity, No 9, UNICEF, New York2010. pp. 88-129. 
l1ttp://www.unicef.org/protection/Progress_for_ Childre11-No.9_EN_0817 l O.pdf 

United Nations Cl1ildren' s Fund (2006). Caring for Chidren affected by I-IIV and A IDs. 
https://,vww.unicef-i1·c.01·g/publicatio11s/pdf/i11sigl1t-l1iv-eng.pdf 

United Nations Cl1ildren, s Fund. Statistics (2011 ). At a glance: Nigeria. Available from: 
l1ttp ://www.unicef.org/infobycow1try/11igeria _ statistics.ht1nl 

United ations, Department of Economic and Social Affairs (2009). Population Division, World 
Population Prospects: Tl1e 2008 revision. 
http://"'"V\\'.un.org/esa/population/publications/wpp2008/wpp2008 _ highligl1ts. pdf 

US AID (20 J 3 ). Voices from the conununities: the impact of HIV/ AIDS on the life of orphaned 
children an their guardians, Family Health International & USAID. 
https :/ Inn portal. net/Ii brary / content/HIV Aids-Voci esOITheComn1 unity-Impact-
Orphans _ P ACY062.pdf 

Usef\. AR. GbassemI. GR. Sarrafzadegan. N. Mallik, S. Bag?aei, AM a�d Rabiei K (2008)

· Psvchometric Properties of the WHOQOL-BREF 1n an Iranian Adult Sample.

Uslu, 

cdn,mu,1ifJ ,\tfental Healtl1 Joz,,·nal. 46: 136-147 

G S d r Uslu M Savk E. Karaman, G. Eskin, M. (2008). Acne:
en ur. . .. · ' 

d I · · d r·"ects on psychological health among a o escents
perceptions an e 1' 

/ / 22(4)·462 9 , I ,fth Euro,nean 11cacle1ny of De1natol f e11e,·eo. . -

prevalence, 
in Aydin. 

Turke,·...1011,·na o e 1., 

., 

, E ( 1996J A linear mixed-effects model \Vith heterogeneity in the randon1-
\ erbeke. G. Le�affre. · . 91 (41.,) 21 7 '1, 1 . J I {the 1l1r1e1·1ct111 ,<:;1a11,11cal ;1\ .. foc1c111on, -) • -.:..-

effects populat1on. oz1rna r; 

2009) I · near \.l1xc<l ;'vlo<lcl, fi>r Longitud1nal Dnta 'le\\ York.
Verbel�e G tv1oJcnbcrghs CJ ( : ·: • 1 ,p/hc,ok '97814419<)2991

'Y: Springer. l1ttp;//\'-'\-','\.a.' spr1ngcr.c.:<Jn1 g 

l 30

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



, 

Vilar, GN. Santos, LA. Filho JF. (2015) Q 
. 

adolescents with acne,vul .
A

· _uahty �f-life, self-eSteem and psychosocial factors in
gar1s. nazs B1·asile11"os de,nartologia 90(5): 622-629.

Walker N, Lewis-Jones MS. (2006) Quali ·.. . . 
schoolchildren: use of the Ch"ld

· , 
D 

ty of hfe '.111d acne 1n Scottish adolescent 
Cardiff Acne Disabili Inde� �

n s ennat�logy Life Quality Index (CDLQI) and the
Venereal. 20 (1 ):45_50

ty ( ADI). Jozo nal of the European Acaden1y of Den1atol

WHO (1994). Develop1ne11t of the WHOQOL: Rationale and 
Jou,·nal of Mental Health. 23: 24-56. 

current status. Jnte1·11ationc1!

WI-I0.(1997). WI-IOQOL Measttring quality of life. Available at 
http://www.wl10.int/1nental _l1ealtli/n1edia/68. pdf 

WHO (1998). The World Health Organization qtiality of life assess111ent (WI-IOQOL): 

syc on1et11c properties. ._';ocrc1! Scre11ce i11 Meclicine.development and gene1·al p h ·· · · · 

46( 12): 1569-1585. https://WW\v.ncbi.11ln1.nil1.gov/pub111ed/9672396 

WHO, (2014 ). Maternal, new bor11, child a11d adolescent l1ealth 2014. Adolescents and me11tal 

from health. Retrieved 

http://www. w]10 .int/n1ater11al _ child _adolescent/topics/maternal/erv 

Wikipedia(2015). Benuestate. l1ttps://en.wikipedia.org/wiki/Benue_State 

Wikipedia,(2016).Multinomial logistic 

hrtps://en. \1vikipedia.org/'-viki/Multi11omial_logistic_regression 

regression. 

Williamson Foster. (2005). The role of the health sector in strengthening systems to support 
children ·s healthy development. WHO Libra,y Cataloguing in pi,blication data

http:,/''""'"'.., ,vh o .int/ maternal_ chi! d _ ado I escent/ documents/ pdfs/92 41 S 9462 4.  pdf 

World Bank (2002). Education and HIV/AIDS, a window of hope. Washington, D.C .. World
Bank .http: 1 si teresources. v, or Id bank. org/E DU CA TIO N /Reso urces/2 7 8200-
10990798 77269 /54 7 664-10990800421 I 2 /Edu _HIV AIDS_ window_ hope. pdf

\Vorld Health Organization and World Organization of Family Doctors (2008). Integrating 
J\1ental Health into Pnmary Care· A global perspective, WHO and Wonca, Geneva and

London. http / ""'""''. ,vh o. 1 n t men ta!_ health/resources/men ta I health_ PH C _2 00 8 .  pdf 

V.'orld Health Organization mhGAP (2008). Mental f-lealth Gap Action Programme - Scaling up

c.are for mental. neurological and substance use disorders, Wl--10. Geneva. 2008.

http://v."'"''·v.ho.int/mental _hcalth/mhgap _final english. pdf 

World J-lcalth ()rgan1/.ation. (200 I) '/ he \Vorl<l I lcalth Report Mental health - c,,

understanding. nev.' hope, WI l (J < ,cneva http://,V\VW.v.ho.int/,, hr, 200 l 'en/ 

131 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



> 

APPENDIX I 
The Adolescents Psychosocial Functioning Inventory (APFI):

i) Optimism and Coping Strategies (OCS)

a) I feel though my parents/guardians are poor, I will be rich

b) I feel life will not continue to be difficult for me

c) I feel I n1ay be nobody now but I will be a great pe1·son someday
d) I hope a n1iracle will happen

ii) General Psychosocial Dysfunctions (GPD)

iii) 

a) I feel I an1 a disgrace to n1y family

b) I feel like running fron1 everytl1i11g ru·ound 111e

c) I frnd it difficult to sleep

d) I feel like few years fro1n now, I \Vill be a total failt1re

e) I feel guilty for all tl1e difficulties in Ill)' fatniJy

f) I cannot see any light of l1ope i11 n1y n1ture life 

g) I feel like everything arow1d me is falling apart

h) Everywl1ere I tum, I see tl1at n1y life is hopeless

i) Judging from the situations in my family, I am hopeless

j) I feel my family is a shame to the community

k) I have too many problems; I cannot be free from them

I) I feel my presence causes distraction to people

m) It is as if I am a burden to my family/con1munity

n) I feel like things just wouldn't work for me

0) I think of killing myself

. d Relationship Problems (BRP)
Beba'\r1our an 

a) People of m)· age hate me

b) I break rules

J f m)' age will take me for granted
c) I feel peop e 0 

d) I shout at people: even adults
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Adapted WHO Quality ofLife-BREF. (WHOQOL-BREF):

i) Physical Health Domain (PHD)

a. You feel that physical pain prevents you from doing wl1at you need to do

b. You need some medical treatn1ents to function in your daily life

c. You have enough energy for everyday life

d. You are satisfied with your sleep

e. You are able to get around well

f. You are satisfied witl1 your capacity to work

g. You are satisfied with your ability to perforn1 yot1r daily living activities

ii) Psychological Domain (PSD)

a. Y ot1 do  enjoy life

b. You feel your life is meaningless

c. You are able to concentrate

d. You have negative feelings sucl1 as blt1e 11100d, despair, a11xiety, depression.

e. You are able to accept your bodily appeara11ce

f. You are satisfied vvith yourselt�

iii) Social Relationsl1ip Don1ain (SRD)

a. You are satisfied \,Vith your perso11al relationships

b. You are satisfied \.vith the support you get fron1 your friends

c. You are satisfied \.Vith your relationship vvith people of the opposite sex

i,1) En,ironment Domain (END)

a. You feel safe in your daily life

b. You live in a healthy physical environment

c. you are satisfied \\tith y·our access to health services

d You ha\'e enough money to meet your needs 

e. You ha�·e a,·a1lable inforrnation that you need in your day-to-day I ife

f. You ha\'e enough opportunity for leisure activities

g. )' ou are satisfied with the condition of your living place 

h. You are satisfied with 1·our transport
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APPENDIX II 

The syntax command for the linear mixed effect model

MIXED QOL_TRAN BY A04 WITH APFI_OCS APFI GPD APFI Bll.P
- -

!CRITERIA=CIN(95) MXITER(J SO)MXSTEP(30)

scoRING(J)SINGULAR(0.000000000001) HCONVERGE(O, 

ABSOLUTE) LCONVERGE(O, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 

IFIXED=APFI_ OCS APFI_ GPD APFI_BRP I SSTYPE(3) 

!METHOD=ML 

/PRINT=CPS CORB COVB DESCRJPTWES G LNJATRIX R SOLUTION TESTCOV 

/RANDOM=A04 l COVTYPE(VC) 

/SA VE=FIXPRED PRED 

/EMftfEANS=T ABLES(O VERALL). 

MIXED OOL TRAN BY A04 A07 A08 AJO 1¥/TH APFI OCS APFI GPD APFI BRP 
.,._,.. -

- - -

/CRJTERJA=CIN(95) ft'JXITER(JSO) MXSTEP(30) SCORING(l) 
SINGULAR(0.000000000001) HCONVERGE(O, 

ABSOLUTE) LCONVERGE(O, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 

IFIXED=APFI OCS APFI GPD APFI BRP I SSTYPE(3)
-

-
-

lftfETHOD=ftlL 

IPRIJ\'T=CPS CORB COVB DESCRIPTIVES G LMATRIX R SOLUTION TESTCOV 

IRA 'D0.�f=A04*A07*AOB*A10 I COVTYPE(VC) 

/SA J/E=FIXPRED PRED 

1£./t,f MEA"\'S= TAB LES(O VE RALL). 
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--

M]XED QOL_TRAN BY A04 A08 AlO WITH APFI_OCS APFI GPD APFI BRP- -

;cRITERIA=CIN(95) MXITER(l50) MXSTEP(JO) SCORJNG(l)
SJNGULAR(0.000000000001) HCONVERGE(O,

ABSOLUTE) LCONVERGE(O, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE)

JFIXED=APFI_ OCS APFI_ GPD APFI_BRP I SSTYPE(3)

/METHOD=REML 

;pRJNT=CPS CORB COVB DESCRIPTIVES G LMATRIX R SOLUTION TESTCOV 

/RANDOM=A04*A08*A10 l COVTYPE(VC) 

!SA VE=FIXPRED PRED

/EMMEANS=TABLES(OVERALL). 

MIXED QOL_TRAN BY A04 A07 A08 Al O JJ1/TH �1PFT_ OCS �1PFI_ GPD APFI_BRP 

/CRITERIA=CIN(95) MXITER(J50) NIXSTEP(JO) SCORING(/) 
SINGULAR(0.000000000001) HCONVERGE(O, 

ABSOLUTE) LCONVERGE(O, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 

IFIXED=APFI OCS APFI GPD APFI BRP I SSTYPE(3) - - -

/ft1ETHOD=REft1L 

/PRJNT=CPS CORB COVB DESCRIPTIVES G LMATRIX R SOLUTION TESTCOV 

IRAJ\'DOft1=A04*A07*A08*A10 I COVTYPE(VC) 

/SA VE=FIXPRED PRED 

/EftfftfEAL\'S=TABLES(OVERALL). 
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