BIOSTATISTICS

For Health Students

With Manual on Software Applications
(Second Edition)

Muhammad Hanif
Munir Ahmad
Ezz H. Abdelfattah

An ISOSS Publication

ISLAMIC COUNTRIES SOCIETY OF STATISTICAL SCIENCES
Lahore, Pakistan.




BIOSTATISTICS

For Health Students
With Manual on Software Applications

Muhammad Hanif

Ph.D.
Munir Ahmad
Ph.D.

National College of Business Administration & Economics
Lahore, Pakistan

and

Ezz H. Abdelfattah

Ph.D.
Statistics Department, Faculty of Science
King Abdul Aziz University
21589, Jeddah 80203, Saudi Arabia

@ An I1SOSS Publication

ISLAMIC COUNTRIES SOCIETY OF STATISTICAL SCIENCES
Lahore, Pakistan.



© 2001, 2014 Islamic Countries Society of Statistical Sciences.

Pakistan Science Foundation, Islamabad, Pakistan has financed the publication of this
book and as such this book or any part thereof must not be reproduced or retrieved in any
form without prior permission of authors and the Pakistan Science Foundation.

ISBN: 969-8858-008

Muhammad Hanif and Munir Ahmad
BIOSTATISTICS:
QA 574.015 HAN-B

Edition: First
Impression: 1000

Printed in Pakistan

Printers: Taya Sons Printer, Rattigon Road, Lahore, Pakistan

Publishers: Islamic Countries Society of Statistical Sciences
Email: drmianhanif@gmail.com; drmunir@brain.net.pk


mailto:drmianhanif@gmail.com

@A.ieﬂ\wl‘@%‘a——“
: é’)aui,; 5 \.)J 5593

” ,/ﬂ//

d.s"’ \:‘d.u 3 '4»1;&3@\'3\

4

27 2/

@& 13 G2 O8N 5 S O (8
(r- rr)‘u}’aﬁ’lﬁ)}vé

;‘L kﬂ’,@/ -5‘)/‘); oS3 l'(' (u’r D‘(:u’
s Iz A sz 1S
.- )abJ (ﬁu{ srolic J ’JQ';-?«J I e

(24-23)1gSCH) 5 gu

No say anything “I shall be sure to do so and so
tomorrow”, except “if ALLAH so wills”"® And
remember your Lord when you forget [it] and say,
"Perhaps my Lord will guide me to what is nearer
than this to right conduct.®

Surat Al-Kahf (23-24)



FOREWORD

When | was a doctorate student at Johns Hopkins School of Public
Health. | used to take Biostatistics as a course, which | have to accept and
live with it. | did not have much of a problem with it, but I could have
enjoyed it more if it were presented to me in more attractive way. | mean in
relation to real life rather than abstracts of figures. With this innovative
writing of Prof. Hanif and Prof. Ahmad, | can see that the science of numbers

and ratios is being wisely integrated with epidemiology.

Through feedback from the learners, 1 am sure that more will be added to

this healthy relation between Biostatistics and other medical and public

health sciences.

Prof. Zohair Sebai
Saudi Arabia
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PREFACE TO SECONED EDITION

In this Edition the analysis of statistical data have been done on the basis of IBM 22
SPSS Package. In logistic regression (Chapter 9) basic concept with analysis of ordinal
logistic regression and multinomial logistic regression have been added. A new Chapter
of survival analysis is included as Chapter 10. The previous Chapter 10 (Reliability
Coefficient) from the old addition is now Chapter 11. We are thankful to Dr. Nadeem
Shafique Butt of COMSATS Institute of Information Technology, Lahore for the addition
of new material in this Edition. We are also thankful to Mr. M. Imtiaz and M. Iftikhar of
Islamic Countries Society of Statistical Sciences (ISOSS) for excellent typesetting of this
book.

Muhammad Hanif

Munir Ahmad
Ezz H. Abdelfattah



PREFACE

The use of statistical techniques of data analysis has been observed to have
dramatically increased recently, particularly for application in the biomedical and social
sciences. This may be partially attributed to the developments during the last few decades
of sophisticated methods for analyzing quantitative and categorical data. It also reflects
the increasing methodological sophistication of scientists and applied statisticians. The
Islamic Educational Scientific and Cultural Organization (ISESCO) realized that the
knowledge of these statistical methods in health and medical research as well as in
clinical practice was very important for dealing with uncertainty in diagnosis, treatment
and prognosis. Moreover these methods are useful for health professionals, since they
have to evaluate their day-to-day clinical data and research material. Such statistical
analyses could improve their understanding and skills for treatment of patients, as well as
planning, implementation and evaluation of health programs. Considering all these
reasons, ISESCO formed a committee headed by Dr. Munir Ahmad in 1993 to develop a
curriculum regarding Bio-statistics for medical colleges in the Islamic Countries. The
senior author was also member of this committee. The curriculum was developed and
circulated among the medical colleges of the Islamic Countries. Most of the Islamic
Countries sent their comments and suggestions, which were incorporated in the
curriculum before approval. Then we decided to write this manual for the medical, health
and social sciences students. This is a self-reading manual written in a simple language,
which can easily be comprehended and could be of use for health related and social
studies, both at the undergraduate and postgraduate levels.

This manual consists of 10 chapters and presents the most important methods for
analyzing quantitative and categorical data. It summarizes methods that have long played
a prominent role, such as parametric and non-parametric tests; linear regression, chi
square tests and measures of association including the tests of significance of relative
risk, odds ratio and Mental-Haenszel odds ratio. A chapter on various types of sampling
techniques and estimation of sample size has been added which is normally not included
in common books on Bio-statistics. Various methods of reliability co-efficient with
applications have been put together to facilitate the research workers. This manual puts
special emphasis on logistic regression, a newly developed technique for qualitative data
analysis. Another feature of this manual is that one can easily understand and use SPSS
(Statistical Package for Social Sciences) software. Much emphasis has been given to the
ability to select an appropriate test for the analysis of data with medical interpretation in
the context of the problem.

The technical components of the manual have been explained in a way that does not
require familiarity with mathematics such as calculus and matrix algebra. Examples
relating to health problems have been solved using SPSS software. Permission has been
taken for the examples and tables included in this manual.

In general most statistical methods require extensive computations. We have tried to
avoid details of complex calculations, since software for data analyses are available. It is
recommended for the users of this manual to use software, where possible, in solving the



problems. The data entry system has been explained either in the text or at the end of
each chapter. However, for those who wish to solve problems manually, all the steps
have been clearly demonstrated. At the end of each chapter the applications of SPSS
software have been demonstrated in details.

We are deeply grateful to Prof. Zohair Al-Sebai Ex-Professor of Family and
Community Medicine King Faisal University Dammam for providing full facilities to
write this manual. We are also thankful to Dr. Nabil Yasin Kurashi, Dr. Adnan Al-Bar,
Dr. Abdullah Mangood, Dr. Kasim Al-Dwood, Dr. Sameeh Al-Maie and Post-Graduates
students of the Department of Family and Community Medicine, King Faisal University,
Dammam, Saudi Arabia for encouraging us to write this manual. In this respect we also
appreciate with gratitude to the National College of Business Administration and
Economics for providing for administrative work.

We particularly appreciate the efforts of Dr. M. Samiuddin, Ex. Professor of
King Abdul Aziz University, Jeddah, who read the manuscript critically and suggested
useful changes to improve the text of the manual. We express our gratitude to
Prof. Akhlag Ahmad of Islamic Countries Society of Statistical Sciences (ISOSS),
Lahore for reading the first and final draft of the manuscript and suggesting useful
changes in the text and to Prof. M. Afzal, Ex-Joint Director, PIDE, Islamabad for
critically reviewing the book.

Last but not the least, we are indebted to Mr. Mohammad Junaid, of King Fahd
University of Petroleum and Minerals, Dhahran, Saudi Arabia, for composing the
manuscript.

We would like to thank Mr. Muhammad Iftikhar and Mr. Muhammad Imtiaz of
Islamic Countries Society of Statistical Sciences (ISOSS) for assistance in adjusting the
corrections in the manuscript.

Muhammad Hanif
Munir Ahmad
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