[Year]

NATIONAL MINSTRY OF HEALTH
IN COLLABORATION WITH

THE WORLD HEALTH ORGANIZATION AND COMMUNITY MEDICINE
UNIVERSITY OF KHARTOUM
World Health Organization

HEALTH RESEARCH
METHODOLOGY
A GUIDE FOR
RESEARCHERS
Part I

December
2010

HEALTH RESEARCH METHODOLOGY
T HAIGUIDE
R D FOR
E DRESEARCHERS
ITION

Page 1

CHAPTER 1: RESEARCH AND SCIENTIFIC METHODS
1.1 RESEARCH CONCEPT AND CLASSIFICATIONS
The research process in general and health and social research in particular is
the cornerstone for informed and effective decision-making. It should be an
integral part in countries‘ systems to improve the health of their population and
to ensure the effectiveness of their health systems and other governmental
systems.
Research is defined as "a quest for knowledge through diligent search,
investigation or experimentation, aimed at the discovery and interpretation of
new knowledge".1
Considering the multi-disciplinary approach, research is defined as "the
systematic collection, analysis and interpretation of primary or secondary
quantitative or qualitative data to answer a certain question or solve a problem ".
Research in developing countries is highly recommended to enhance the efforts
to fight diseases and illness and maintain adequate health for the public. For
example, research on health policy and health systems, epidemiology of non
communicable and communicable diseases, mother and child health and
nutrition, social-behavior and health seeking beliefs, knowledge and practices
about health and illness, are of paramount importance in improving the public
health and system performance 2,3.
1.1.1 CLASSIFICATION OF RESEARCH
Philosophically, research is basically of two types: empirical and theoretical1.
1.1.1.1 EMPIRICAL AND THEORETICAL RESEARCH
Health research mostly follows the empirical approach, i.e., it is based upon
observation and experience more than upon theory and abstraction.
Epidemiologic research, for example, depends upon the systematic collection of
observations on the phenomena of interest in defined populations. Even though;
it is possible in epidemiology and other health sciences to study phenomena in
abstraction with mathematical models.
Advances in understanding of disease occurrence and causation cannot be made
without a comparison of the theoretical constructs with that which we actually
observe in populations. Empirical and theoretical research complements each
other in developing an understanding of the phenomena, in predicting future
events, and in the prevention of events harmful to the general welfare of the
population of interest. Empirical research in the health sciences can be
qualitative or quantitative in nature. Generally, health science research deals
with quantification which achieved by three related numerical procedures:
a) Measurement of variables;
b) Estimation of population parameters (the determination and comparison
of rates, ratio, proportions, etc.) and
c) Statistical testing of hypotheses or estimating the extent to which chance
alone may account for findings. Considering chance, or probability; it is
absolutely critical to biologic research, and is mainly affected by the
substance of research design. Research design must account for and
maintain the principles of chance in order to insure validity. It is
HEALTH RESEARCH METHODOLOGY A GUIDE FOR RESEARCHERS

Page 2

statistical methods which preserve probability in our enquiry and allow
proper analysis and interpretation of result. Statistics is the tool which
permits health research to be empirical rather than abstract; it allows
confirming the research findings by further observation and experiment.
1.1.1.2
BASIC AND APPLIED RESEARCH
Research can be functionally divided into either basic or applied research. Basic
research is usually considered to involve a search for knowledge without a
defined goal of utility or specific purpose. Applied research is problem oriented, and is directed toward a defined and purposeful solution for the
problem.
There is continuing controversy over the relative benefits and merits to society
of basic and applied research. Some claiming that science which depends
greatly upon society for its support, should address itself directly to the solution
of the relevant problems of man. While others argue that scientific inquiry is
the most productive when conducted in free environment, and that the greatest
advances in science have resulted from basic research.
It is generally recognized that; there is a need for healthy balance between the
two types of research, and usually the more affluent and technologically
advanced societies able to support a greater proportion of basic research than
those with less resources to spare.
Generally health research; whether empirical or theoretical, basic or applied,
falls under three operational interlinking categories of biomedical, health
services and behavioral research, the so-called health research triangle (fig 1).1

Fig 1

HEALTH SERVICES

Another way of classifying health research is according to the level of
research implementation, i.e. at individual, community or population level.
This is shown by the following classification of health research in table.1
Biomedical and clinical research commonly focuses on the individual.
Biomedical research focuses on how the body works and considers the
biological processes, structures, functions and mechanisms within an
organism. Clinical research focuses on the response of the body to various
preventives, diagnostic or therapeutic interventions.
Considering public health research, it focuses on groups of people
(populations). It has two main components; epidemiological research, which
considers the frequency, distribution and causes of ill health and health
systems research which focuses on the organized response to health and
disease. Health systems research considers the functioning of the health
system, the costs, the quality of the services provided and the distribution of
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resources within the system. Along with biological research, behavioral and
social researches are important tools for public health research.
In reality, it is not easy to neatly pigeon-hole research as is done in the table
above. An interdependency and overlap often exists between various types
of researches. For example, the results of biological research often feed into
clinical research, epidemiological research determines the causes of ill health
and indicates which services are needed; this in turn leads into health
systems research.
Table 1: classification of health research based on the application of
biological social and behavioral sciences*
Level of analysis

Health
problems/condition

Health care responses

Individual or subindividual

Biomedical research
1. Biological processes
2. Body structures &
functions.
3. Pathological
mechanisms.
Epidemiological Research
Frequency distribution
and causes of diseases

Clinical research
a) Efficacy of preventive
diagnostic and
therapeutic procedures
e.g.: drug efficacy and
side effects.
b) Natural
Health
Systems
history
Research
of
Policy
diseases.
research
Operational research

Population-public Health

* Table is adapted from Julio Frenk (The new Public Health) in Annual Review of Public Health 1993
14:469-90.

The following is an example to explain the different types of health research
taking TB as a health problem:
Examples of different researches considering tuberculosis (table 1)
a) Biomedical research:
It considers the life cycle of the micro-organism (mycobacterium
tuberculosis) in the human body and the effects of the infection on the
various systems of the body.
b) Clinical research:
It determines the efficacy of various treatments for TB such as multi drugs
regimen (Ionized + Rifampicine+ Pyrazinamide + Ethambutol) and vaccine
efficiency.
c) Epidemiological research:
It estimates the number of people suffering from TB and identifies risk
factors determining the distribution of the disease.
d) Health system research:
It examines the way the health system functions to ensure that an effective
treatment for TB is delivered to those who need it. For example to study
non- compliance, it helps to find out why patients fail to take their
medication.
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Health systems research has recently gained increased attention
internationally. By looking at the above example it can be seen that for many
years we have had an understanding of the biomedical mechanisms of TB
infection. There has also been effective drug treatment for TB. However;
from epidemiological research in Sudan, still many people still suffer from
TB.
Health systems research examines why this is so and how to improve the
situation. It aims to provide information which will improve the functioning
of the health system, and ultimately lead to improved health status. It
provides policy options and practical information to role players in the health
system. These role-players may range from policy makers at national level to
clinic managers at the primary care level.
All health system research can be used to inform policy-makers; however it
is useful to consider health systems research in tow broad categories
according to the level at which it is carried out:
a) OPERATIONS RESEARCH (OR)
Operational research is a process of identifying and solving program
problems. The process of (OR) is designed to increase the efficiency,
effectiveness', availability, accessibility, quality and acceptability of
services. It focuses on day-to-day activities or (operations) of health
programs such as training, logistics, information, education and clinic
services delivery systems. It could be designed to investigate the problem
affecting the supply side of program rather than the demand one.
Accordingly; operational health research yields answers to perceive program
problems with objective of providing managers and policy-makers with the
information they need to improve existing service delivery activities and
plan for future ones. It diagnoses and evaluates the problems of programs
and compares one service delivery approach against another in terms of
impact, cost effectiveness, quality, and client acceptability. In addition, the
results and recommendations of operational researches assist in reformulating and re-evaluating health policy.
b) HEALTH POLICY RESEARCH
This type of health systems research is not carried out at service delivery
level, but it is more explicitly aimed at informing higher levels of health
policy choices. An example of this research is to shift into resource
allocation between levels of care or geographical areas, such as the funding
formula for the division of the health care budget between provinces or
between sectors 3.
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1.2. SCIENTIFC METHODS AND RESEARCH DESIGNS
1.2.1. PRINCIPLS OF SCIENTIFIC METHODOS
Research and scientific methods is considered as a course of critical inquiry
leading to the discovery of fact or information which increases our
understanding of human health and disease. These facts or information
should be obtained by scientific methods through systematic procedures and
techniques applied in carrying out investigation or experimentation.
Scientific research should be founded upon the following principles:
1. ORDER
The scientific method differs from ‗common sense‘ in arriving at
conclusions by employing an organized observation of entities or events
which are classified or ordered on the basis of common properties and
behaviors. It is this commonality of properties and behaviors that allows
predictions, which, carried to the ultimate, become laws.
2. INFERENCE AND CHANCE
Reasoning, or inference, is the force of advance in research. In terms of
logic, it means that a statement or conclusion ought to be accepted because
one or more other statements or premises (evidence) are true. . Inferential
suppositions, presumptions or theories may be so developed, through careful
construction, as to pose testable hypothesis. And, the testing of hypotheses is
the basic method of advancing knowledge in science.
Two distinct approaches or arguments have evolved in the development of
inferences: deductive and inductive. In deduction, the conclusion necessarily
follows the premises, as in a syllogism (all A is B, all B is C, therefore all A
is C) or an algebraic equation. Deduction can be distinguished by the fact
that it moves from the general to the specific and does not allow for the
element of chance.
Health research, being primarily empirical, depends almost entirely upon
inductive reasoning, in which the conclusion does not necessarily follow
from the premises or evidence (facts). We can say only that the conclusion is
more likely to be valid if the premises are true, i.e., there is the possibility
that the premises may be true but the conclusion is false. Chance must,
therefore, be fully accounted for. Further, inductive reasoning is
distinguished by the fact that it moves from the specific to the general - it
builds.
3. MAINTENANCE OF PROBABILITY
The critical requirement in the design of research, the one which ensures
validity, is the maintenance of probability from beginning to end. The most
salient elements of design, which are meant to ensure the integrity of
probability and the prevention of bias, are: representative sampling;
randomization in the selection of study groups; maintenance of comparison
groups as controls; blinding of experimenters and subjects; and the use of
probability methods in analysis and interpretation of outcome.
4. HYPOTHESES
Hypotheses are carefully constructed statements generated from inferences,
and they use the argument of induction. One of the most useful tools of
health research is the generation of hypotheses which when tested will lead
to the identification of the most likely causes of disease. Although we cannot
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draw definitive conclusions or claim proof using the inductive method, we
can come ever-closer to the truth by knocking down existing hypotheses and
by replacing them with ones of greater strength.
In health research, hypotheses are often constructed and tested to identify
causes of disease and to explain the distinction of disease in populations.
Mill's canons of inductive reasoning are frequently utilized in the forming of
hypotheses which relate association and causation. Briefly stated these
methods include:
a) The method of difference: when the frequency of a disease is
markedly dissimilar under two circumstances and a factor can be
identified in one circumstance and not in the other, this factor, or its
absence may be the cause of the disease (e.g. - the difference in
frequency of lung cancer in smokers and non-smokers);
b) The method of agreement: if a factor or its absence, is common to a
number of different circumstances that are found to be associated with
the presence of a disease, that factor or its absence may be causally
associated with the disease (e.g. the occurrence of hepatitis A is
associated with patient contact, crowding, and poor sanitation and
hygiene, each conducive to the transmission of the hepatitis virus);
c) The method of concomitant variation, or the dose response effect:
the increasing expression of endemic goiter with decreasing levels of
iodine in the diet, the increasing frequency of leukemia with increasing
radiation exposure, the increase in prevalence of elephantiasis in areas
of increasing filarial endemicity, are each examples of this concomitant
variation;
d) The method of analogy: the distribution and frequency of a disease or
effect may .be similar enough to that of some other disease to suggest
commonality in cause, e.g., hepatitis B virus infection and cancer of the
liver.
1.2.2. RESEARCH DESIGNS
Careful thinking should be considered in selection of the research design from the
start1,4,5. The investigator has to outline different methods to investigate and give the
definitive answer to the research questions(Annex 1) The asset is to weigh between
the feasibility to conduct different designs, the available resources and cost to cover
implementation, the adequacy and accessibility of respondents in terms of sample size
and representativeness and ethical implications. Thereafter, the investigator has to
define and refine the different research questions that will be answered by the selected
design and this may generate a hypothesis for the research that can be tested.
As regarding the existing state of knowledge about a problem, different types of
questions may be asked that require different study designs. The design for
qualitative research needs different methods that differ from quantitative one.
Therefore, the type of study design chosen depends on:
1. The type of the problem and the objectives.
2. The knowledge and statistic available about the problem.
3. The sample of population under the study.
4. The resources available for the study (time, personnel and finance).
5. Testing different designs against ethical implications.
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6. Overview of study types
Several classifications of study designs are possible, depending on what research
strategies are used. Generally, there are two types of research study designs,
observational and experimental.
Sometimes; a combination of research designs may be used to answer the research
questions.
Several classifications of study designs are possible, depending on what
research strategies are used. Study designs can be classified as either
observational or experimental. The most commonly used types of study are
listed in Table 1 together with their units of study and their alternative names
(table 2).
1.2.2.1.

OBSERVATIONAL STUDIES

In this type of the study the investigator allows nature to take its course; he
measures but does not intervene. They are divided into two types:
1. Descriptive studies.
2. Analytical studies.
1. DESCRIPTIVE STUDY
It is limited to a description of the occurrence of an event in a population
without an intervention. For example, case series and cross-sectional studies.
Limited descriptive information, such as a case series, in which the
characteristics of a number of patients with a specific disease are described but
are not compared with those of a reference population, often stimulates the
initiation of a more detailed epidemiological study. For example, Gottlieb et al.
(1981) described four young men with a previously rare form of pneumonia and
opened the way for a wide range of epidemiological studies on the condition
that became known as AIDS.
A descriptive study involves the systematic collection and presentation of data
to give a clear picture of a particular situation. It can be carried out on a small
or large scale. Descriptive study provides the What, Who, When, and Where of
health-related events. Descriptive case studies describe in-depth the
characteristics of one or a limited number of cases. A case may be, for example,
a patient, a health center, or a village. Such a study can provide useful insight
into a problem. Case studies are common in social sciences, management
sciences, and clinical medicine. For example, in clinical medicine the
characteristics of a hitherto unrecognized illness may be documented as a case
study. This is often the first step toward building up a clinical picture of that
illness.
However, if one wishes to test whether the findings pertain to a large
population, a more extensive cross-sectional survey has to be designed.
2. ANALYTICAL STUDY
Here the investigator analyses the relationships between health status and other
variables. An analytical study attempts to establish causes or risk factors for
certain problems. This is done by comparing two or more groups, some of
which have or develop the problem and some of which have not.
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Analytic study attempts to provide the Why and How of such events by
comparing groups with different rates of disease occurrence and with
differences in demographic characteristics, genetic or immunologic make-up,
behaviors, environmental exposures, and other so-called potential risk factors.
Under ideal circumstances, research findings provide sufficient evidence to
direct swift and effective public health control and prevention measures.
Analytic study is a comparative study intended to identify and quantify
associations, test hypotheses, and identify causes.
Table 2: Types of study design
Type of study

Alternative name

Unit of study

1. Ecological

Correlation

Populations

2. Cross-sectional

Prevalence

Individuals

3. Case-control

Case-reference

Individuals

4. Cohort

Follow-up

Individuals

A. Observational studies:
1. Descriptive studies
2. Analytical studies:

B. Experimental studies:
1. Randomized controlled trials

Intervention studies
Clinical trials

2. Field trials
3. Community trials

Patients
Healthy people

Community intervention studies Communities

C. Quasi Experimental studies

Communities

Ecological Studies
The units of analysis are populations or groups of people rather than
individuals. For example, in one country, a relationship was demonstrated
between average sales of an anti-asthma drug and the occurrence of an
unusually high number of asthma deaths (Crane et al., 1989). Such relationships
may be studied by comparing populations in different countries at the same
time or the same population in one country at different times. The latter
approach may avoid some of the socioeconomic confounding that is a potential
problem in ecological studies. An ecological fallacy or bias results if
inappropriate conclusions are drawn on the basis of ecological data. The
association observed between variables at the group level does not necessarily
represent the association that exists at the individual level. Ecological studies,
however, have often provided a fruitful start for more detailed epidemiological
work.
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Cross-Sectional Studies
They measure the prevalence of disease and are often called prevalence studies.
In a cross-sectional study the measurements of exposure and effect are made at
the same time. It is not easy to assess the reasons for associations demonstrated
in cross-sectional studies. The key question to be asked is whether the exposure
precedes or follows the effect. If the exposure data are known to represent
exposure before any effect occurred, the data analysis can be approached in a
similar way to that used in cohort studies. Cross-sectional surveys aim at
quantifying the distribution of certain variables in a study population at one
point of time. They may cover, for example:
1. Physical characteristics of people, materials, or the environment, as in
a. Prevalence surveys (of Bilharzia, Leprosy), or
b. Evaluation of coverage (of immunization, latrines, etc)
2. Socioeconomic characteristics of people, such as their age, education, marital
status, number of children, and income;
3. The behavior of people and the knowledge, attitudes, beliefs, and opinions that
may help to explain that behavior (KAP studies), or
4. Events that occurred in the population.
Cross-sectional surveys cover a sample of population. If a cross-sectional study
covers the total population, it is called a census. A cross-sectional survey may be
repeated to measure changes over time in the characteristics that were studied. The
surveys may be very large, with hundreds or even thousands of study units. In these
cases only a limited number of variables will usually be included, to avoid problems
with analysis and report writing. If cross-sectional surveys are smaller, they can be
more complex. They may include all the elements just mentioned. Small surveys can
reveal interesting associations between certain variables, e.g. between having leprosy
and socioeconomic status, sex, and education.
Cross-sectional studies are relatively easy and economical to conduct and arc useful
for investigating exposures that are fixed characteristics of individuals, such as
ethnicity, socioeconomic status, and blood group. In sudden outbreaks of disease a
cross-sectional study involving measurement of several exposures is often the most
convenient first step in an investigation into the cause. Many cross-sectional surveys
focus on comparing as well as describing groups. For examples; a survey on
malnutrition may wish to establish:
 The percentage of malnourished children in certain population;
 Socioeconomic, physical and political variables that influence the
availability of food;
 Feeding practices; and
 The knowledge, beliefs and opinions that influence these practices.
The investigator will not only describe these variables but, by comparing
malnourished and well nourished children, he or she will try to determine which
socioeconomic, behavioral and other independent variables have contributed to
malnutrition. In any comparative study, one has to watch out for CONFOUDING
or INTERVENING variables.
Case-Control (Retrospective Longitudinal) Studies
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They are relatively simple and economical to carry out and are increasingly used to
investigate causes of diseases, especially rare diseases. The investigator compares
one group among whom a problem is present (e.g. malnutrition) with another
group, called a control or comparison group, where the problem is absent, to find
out what factors have contributed to the problem. Data concerning more than one
point in time are collected. Case-control studies are thus longitudinal, in contrast to
cross-sectional studies. Case-control studies have been called retrospective studies
since the investigator is looking backwards from the disease to a possible cause.
This can be confusing because the terms retrospective and prospective are
increasingly being used to describe the timing of data collection in relation to the
current date. In this sense a case-control study may be either retrospective, when all
the data deal with the past, or prospective in which data collection continues with
the passage of time.
For example, in a study of the causes of neonatal death the investigator first selects
his cases (children who died within the first month of life) and controls (children
who survived their first month of life). He then interviews their mothers to compare
the history of these two groups of children, to determine whether certain risk
factors are more prevalent among the children who died than among those who
survived.
As with a cross-sectional comparative study, the investigator has to control for
CONFOUNDING VARIABLES. In case-control studies, this may be done to some
extent beforehand, by MATCHING the groups for expected confounding variables
(Fig 2).
For example, in the study on possible causes of neonatal death we would like to
match the mothers for age (as this factor could influence death), as well as for other
socioeconomic variables (education, marital status, and economic status). We might
select, for each mother of a baby that died within a month after birth, a mother of
exactly the same age whose baby did not die. We might also match the groups on
environment and select controls from the same village as cases.
Although ideally a investigator would like to match the cases and controls for all
variables except the ones he is testing as risk factors or causes for the problem
understudy, this is in practice impossible, even inadvisable. (You might match
away variables you are interested in). Case-control studies, therefore, use
stratification as well as matching to control for confounding variables and to
consider its advantages and disadvantages (Table 3).
The common features of case control study are:
1. Both exposure and outcome have occurred before the start of the study.
2. The study proceeds backward from effect to cause.
3. Presence of a control group.

BASIC STEPS OF CASE CONTROL STUDY
 Selection of cases and control.
Cases are selected from hospitals or from the general population according to the
criteria of diagnosis of the disease under study.
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Controls must be similar to cases as possible, except for absence of the disease
under study. Generally one control for each case is taken, however, if the study
group is small 2, 3 or even 4 controls for each case is possible.
Sources of controls could be:
1. Hospital controls;
2. Relatives;
3. Neighborhood; and
4. General population.
 Selection of controls (matching).
This is the process by which controls are selected in the case control study.
Selection of controls is done in such a way that, they are similar to cases with
respect to certain variables (confounding factors e.g. age, sex) to assure
comparability. Each control may be selected so as to be similar to a specific
member of the study group (individual matching) or controls may be selected as
a group, they are in some respect (age, sex, etc) similar to the study group
(group matching).
 Analysis and interpretation of results.
The following rates and ratio are always obtained from analysis of case control
studies:
 Exposure rates.
 Estimation of disease risk.
Exposure (Odd ratio) is a measure of strength of association between risk factor and
outcome. An example of case-control study of smoking and ca-lung and analysis of
the results is shown below:
Status
Ca lung cases
Control
Total
Smokers

33(a)

55(b)

88(a+b)

Non smokers

2(c)

27(d)

29(c+d)

Total

35(a+c)

82(b+d)

117(a+b+c+d)

Table 3: Advantages and Disadvantages of case control study
Advantages
 Relatively

Disadvantages
easy

(it

avoid

the  There may be problems of bias, because
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difficult task of following the

the information about exposure to the

subject);

cause is generally obtained when the

 Rapid and in-expensive;

disease is already present (memory

 Few subjects;

bias). Other sources of bias in case

 Suitable

to

investigate

diseases;
 Risk factors could be identified;
 No attrition problems; and
 Ethical problems are minimal.

rare

control

study

include

confounding

factors, selection bias and interviewer
bias;
 Difficulties in selection of control
groups;
 Incidence rate cannot be measured; and
 Not suitable for evaluation of therapy or
prophylactics.

Cohort Studies
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A cohort is a group of persons who share common characteristics or experience
within a defined time. In a cohort study, a group of individual that is exposed to a risk
factor (study group) is compared with a group of individual not exposed to this risk
factor (control group). The investigator follows both groups over time and compares
the occurrence of the problem that he or she expects to be related to the risk factor in
the two groups to determine whether a greater proportion of those with the risk factor
are indeed affected or not. A well known example of a cohort study is the
Framingham study of smokers and non-smokers that was conducted to determine the
importance of smoking as a risk factor for developing lung cancer.
A study may start with one large cohort. After the cohort is selected, the investigator
may then determine who is exposed to the risk factor (e.g. smoking) and who is not,
and follow the two groups over time to determine whether the study group develops a
higher incidence of lung cancer than the control group or not. If it is possible to select
a cohort and divide it into a study group and a control group, two cohorts may be
chosen, one in which the risk factor is present (study group) and one in which it is
absent (control group). In all other respects the two groups should be as alike as
possible.
The control group should be selected at the same time as the study group, and both
should be followed with the same intensity.
Indications of cohort study: When there is a strong suspicion of association between
exposure and disease;
 When the exposure is rare but the incidence is high among exposed;
 When the attrition of study population could be minimized.
Types of Cohort studies:
Based on the time of the occurrence of the disease in relation to the time at which the
investigation started, the following types of cohort study are identified:
 Historical cohort;
 Prospective cohort study; and
 Retrospective prospective cohort study.
BASIC STEPS OF COHORT STUDY


Selection of study subjects
 General population
 Special groups:
1. Homogènes groups (doctors, nurses, pilots).
2. Exposure groups (experience exposure to a certain disease or
event).
 Obtaining data on exposure

Cohort members;

Review of records; and

Medical examination.
 Selection of comparison groups
 Internal comparisons: according to the exposure level, the cohort is
divided into subgroups exposed and non-exposed.
 External comparisons: when information on exposure is not
available.
Follow-up
 Periodic medical examination of each cohort;
 Review of hospital records;
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 Review of death certificates; and
 Mailed questionnaires, telephone calls and home visits.

Analysis
The following rates and ratios are always obtained from analysis of cohort
studies:
 Incidence rates among exposed and non-exposed.
 Estimation of relative risk.
An example of cohort study of smoking and ca-lung and the analysis of the results is
shown below:
Smoking
Ca lung cases
Control
Total
Yes

70(a)

6930(b)

7000(a+b)

No

3(c)

2997(d)

3000(c+d)

Total

73(a+c)

9927(b+d)

10000(a+b+c+d)
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USES AND LIMITATIONS OF DIFFERENT TYPES OF ANALYTICAL
STUDIES
You may use any of the four types of analytical studies (ecological studies, crosssectional comparison, case-control, or cohort) to investigate possible causes of a
problem. For example, if you assume there is a causal relationship between the use of
certain water source and the incidence of diarrhea among children under five years of
age in a village with different water sources:
 You can select a group of children less than five years and check at regular
intervals (e.g. every 2 weeks) whether the children have had diarrhea and how
serious it was. Children using the suspected source and those using other sources
of water supply will be compared with regard to the incidence of diarrhea (cohort
study).
 You can also conduct a case-control study. For example, you may compare
children who present themselves at a health centre with diarrhea (cases) during a
particular period of time with children presenting themselves with other complains
of roughly the same severity, for example acute respiratory infections (controls)
during the same time and determine which source of drinking water they had used.
 In a cross-sectional comparative study, you could interview mothers to determine
how often their children have had diarrhea during, for example, the past month;
HEALTH RESEARCH METHODOLOGY A GUIDE FOR RESEARCHERS
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obtain information on their source of drinking water and compare the source of
drinking water of children who did and did not have diarrhea.
Cross-sectional comparative studies or case-control studies are usually preferred to
cohort studies for financial and practical reasons. Cross-sectional studies and casecontrol studies are relatively quick and inexpensive to undertake. With cross-sectional
comparative studies, however, the number of stratifications one can make is limited
by the size of the study. The major problem with case-control studies is the selection
of appropriate control group. The matching of cases and controls has to be done with
care.
Cohort studies are the only sure way to establish causal relationship. However, they
take longer than case-control studies and are labour intensive and, therefore,
expensive. The major problems are usually related to the identification of all cases in
a study population especially if the problem has a low incidence and to the inability to
follow up all persons included in the study over a number of years because of
population movement.
Table 3: Advantages and disadvantages of different observational study design
Probability of: Ecological
Cross-sectional Case-control
Cohort
Selection bias
NA
Medium
High
Low
Recall bias
NA
High
High
Low
Loss to follow NA
NA
Low
High
up
Confounding
High
Medium
Medium
Low
Time required
Low
Medium
Medium
High
Cost
Low
Medium
Medium
High

1.2.2.3.

EXPERIMENTAL (INTERVENTION) STUDIES

Experimental or intervention studies are similar in approach to cohort studies
excepting that the conditions in which study is carried out are under the direct control
of the investigator. Thus experimental studies involve some action, intervention or
manipulation such as deliberate application or withdrawal of the suspected cause or
changing one variable in the causative chain in the experimental group while making
no change in the control group, and observing and comparing the outcome of the
experiment in both groups. This contrasts sharply with observational studies (e.g.,
descriptive, case control and cohort studies), where the investigator takes no action
but only observes the natural course of events or outcome.
The aims of experimental studies may be stated as follows: (a) to provide "scientific
proof" of etiological (or risk) factors which may permit the modification or control of
the diseases; and (b) to provide a method of measuring the effectiveness and
efficiency of health services for the prevention, control and treatment of disease and
improve the health of the community. Experimental studies have all the advantages
and disadvantages of the usual prospective cohort studies plus three additional
problems which are: Cost, Ethics, and Feasibility.
Since the interventions are strictly determined by the protocol, ethical considerations
are of paramount importance in the design of these studies. For example, no patient
should be denied appropriate treatment as a result of participation in an experiment,
and the treatment being tested must be acceptable in the light of current knowledge.
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If the problem and its contributing factors are not well defined it is always advisable
to do an exploratory study before embarking on a large-scale descriptive or
comparative study. An experimental design is the only type of study that can usually
prove causation.
Features of the Intervention Study
 Manipulation: the investigator does some intervention to one group in the study.
 Control: the investigator introduces one or more control group (s) to compare with
the experimental group.
 Randomization: the investigator takes care to randomly assign subjects to the
control and experimental groups. (Each subject is given an equal chance of being
assign to either group, e.g. by assigning them numbers and blindly selecting the
numbers for each group).
This type of study can take one of three forms:
1. Randomized controlled trial(RCT)
2. Field trial;
3. Community trial.
Randomized Controlled Trial (RCT)
A randomized controlled trial (or randomized clinical trial) is an epidemiological
experiment to study a new preventive or therapeutic regimen. Subjects in a population
are randomly allocated to groups, usually called treatment and control groups, and the
results are assessed by comparing the outcome in the two or more groups. The
outcome of interest will vary but may be the development of new disease or recovery
from established disease. The design of a randomized controlled trial is shown in Fig.
4. To ensure that the groups being compared are equivalent, patients are allocated to
them randomly, i.e. by chance. Within the limits of chance, randomization ensures
that control and treatment groups will be comparable at the start of an investigation;
any differences between groups are chance occurrences unaffected by the conscious
or unconscious biases of the investigators.
Basic steps in conducting a RCT
5. Drawing up a protocol
6. Selecting reference and experimental populations
7. Randomization
8. Manipulation or intervention
9. Follow-up
10. Assessment of outcome
The Protocol
The protocol specifies the following:
a) Aims and objectives of the study,
b) Questions to be answered,
c) Criteria for the selection of study and control groups,
d) Size of the sample,
e) The procedures for allocation of subjects into study and control groups,
f) Treatments to be applied - when and where and how to what kind of patients,
g) Standardization of working procedures
h) Schedules as well as responsibilities of the parties involved in the trial, up to the
stage of evaluation of outcome of the study.
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Aim of the protocol: It aims at preventing bias and to reduce the sources of error in
the study. The intervention under test may be a new drug or a new regimen, such as
early mobilization after myocardial infarction. All subjects in the trial must meet the
specified criteria for the condition under investigation, and other criteria are usually
specified to ensure a reasonably homogeneous group of subjects, e.g. only patients
with long-standing or mild disease. The details of a randomized controlled trial of
early discharge from hospital after myocardial infarction are" shown in Fig. 3.8. The
study suggests that, for carefully selected patients with uncomplicated myocardial
infarction, discharge after three days does not harm the patient. Fewer were
readmitted or had subsequent problems than in the late discharge group. However,
the strength of experimental studies is that, by randomization the investigator
eliminates the effect of confounding variables.
Randomized controlled trials have been helpful in assessing the value of new
therapies to combat acute diseases in developing countries. For example, a trial using
rice-based or glucose-based oral rehydration solution involved 342 patients with acute
watery diarrhea during an epidemic of cholera in Bangladesh in 1983 (Molla et at.,
1985). The patients were randomly assigned to treatment with either glucose-based or
rice-based oral rehydration solution. The study showed that the glucose component of
oral rehydration solution could be replaced by rice powder with improved results, as
indicated by decreases in mean stool output and intake of solution. Studies such as
this have important implications for the efficient use of health-care resources in
developing countries. Glucose is a costly manufactured product and is not always
available in countries where diarrheal diseases are a major problem.

Assessment of outcome
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Randomization cannot guard against these sorts of bias, nor the size of the
sample.
• To reduce these problems, a technique known as "blinding" is adopted, which
will ensure that the outcome is assessed objectively.
BLINDING: Can be done in one of three ways: –
a) Single blind trial.
b) Double blind trial.
c) Triple blind trial.
(a) Single blind trial:
The trial is so planned that the participant is not aware whether he belongs to the
study group or control group.
(b) Double blind trial:
The trial is so planned that neither the doctor nor the participant is aware of the group
allocation & the treatment received.
(c) Triple blind trial:
The participant, the investigator & the person analyzing the data are all "blind".
Ideally, triple blinding should be used; but double blinding is the most frequently used
method when a blind trial is conducted. When an outcome such as death is being
measured, blinding is not so essential. Examples of study designs of controlled trials
(Fig 5):
1. Concurrent parallel study design.
2. Cross-over type of study designs.
Concurrent parallel study design:
Comparisons are made between two randomly assigned groups:
1. One group exposed to specific treatment.
2. The other group not exposed.
Patients remain in the study group or the control group for the duration of the
investigation.
Cross-over type of study designs:
Each patient serves as his own control. Patients are randomly assigned to a study
group & control group. The study group receives the treatment under consideration.
The control group receives some alternate form of active treatment or placebo. The
two groups are observed over time. Then the patients in each group are taken off their
medication or placebo to allow elimination of the medication from the body & for the
possibility of any "carry over" effects. After this period of medication (the length of
this interval is determined by the pharmacologic properties of the drug being tested),
the two groups are switched. Those who received the treatment under study are
changed to the control group therapy or placebo, and vice versa.
Advantages of RCT:
 All patients can be assured that, sometime during the course of investigation,
they will receive the new therapy.
 Generally economize on the total number of patients required at the expense of
the time necessary to complete the study.
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This method is not suitable if:
• The drug of interest cures the disease.
• The drug is effective only during a certain stage of the disease, or
• The disease changes radically during the period of time required for the study.
Types of Randomized Controlled Trails
1. Clinical trials.
2. Preventive trials.
3. Risk factor trials.
4. Cessation experiments.
5. Trial of etiological agents.
6. Evaluation of health services.
CLINICAL TRIALS:
Clinical trials concerned with evaluating therapeutic agents, mainly drugs. Examples
include –
o Evaluation of beta-blockers in ↓ cardiovascular mortality in patient surviving
acute phase of myocardial infarction.
o Trials of foliate treatment/ supplementation before conception to prevent
recurrence of neural tube defects.
o Trials of aspirin on cardiovascular mortality & beta carotene on cancer
incidence.
o Efficacy of tonsillectomy for recurrent throat infection.
o Coronary bypass surgery for prevention of myocardial infarction, etc. Not all
clinical trials are susceptible to being blinded. e.g.,
o There is no way to perform a clinical trial of tonsillectomy & adenoidectomy
without its being obvious who received surgery and who did not,
o A reason why the value of these procedures continues to be uncertain.
o Many ethical, administrative & technical problems are involved in the conduct
of clinical trials.
o Nevertheless, they are a powerful tool & must be carried out before
introduction of any new therapy, procedure or service.
PREVENTIVE TRIALS: Prevention is synonymous with 1ry prevention. The term
"preventive trials" implies trials of 1ry preventive measures. These trials are purported
to prevent or eliminate disease on an experimental basis. The most frequently
occurring type of preventive trials is trials of vaccines & chemo-prophylactic drugs.
The basic principles of experimental design are also applicable to these trials.
It may be necessary to apply the trial to groups of subjects instead of to individual
subjects. E.g., in 1946, the Medical Research Council of UK conducted an extensive
trial to test whooping cough vaccine from three manufacturers in 10 separate field
trials. Those children between 6-18 months who were entered into the trial were
randomly allocated in study & control groups. The vaccine was given in three,
monthly injections, & children were followed up at monthly intervals to detect the
occurrence of whooping cough.
The study group comprised of 3801 children who were vaccinated; 149 developed
whooping cough. The control group consisted of 3757 unvaccinated children; 687 of
them developed the infection. This gave an attack rate of 1.45 per 1000 child months
in the vaccinated group & 6.72 per 1000 child months in the control group. The
difference was significant.
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FIELD TRIALS
Field trials, in contrast to clinical trials, involve people who are disease-free but
presumed to be at risk; data collection takes place "in the field", usually among noninstitutionalized people in the general population. Since the subjects are disease-free
and the purpose is to prevent the occurrence of diseases that may occur with relatively
low frequency, field trials are often huge undertakings involving major logistic and
financial considerations. For example, one of the largest field trials ever undertaken
was that of the Salk vaccine for the prevention of poliomyelitis, which involved over
one million children. Even the study of the prevention of coronary heart disease in
high-risk middle-aged males involved screening 360000 men to identify 12866 people
eligible for the trial. In each of these two examples, randomization was used to
allocate participants to various treatment groups. The field trial method can be used to
evaluate interventions aimed at reducing exposure without necessarily measuring the
occurrence of health effects. For instance, different protective methods for pesticide
exposure have been tested in this way and measurement of blood lead levels in
children has shown the protection provided by elimination of lead paint in the home
environment. Such intervention studies can often be carried out on a small scale at
low cost.
COMMUNITY TRIALS
In this form of experiment the treatment groups are communities rather than
individuals. This is particularly appropriate for diseases that have their origins in
social conditions, which in turn can most easily be influenced by intervention directed
at group behavior as well as at individuals. Cardiovascular disease is a good example
of a condition appropriate for community trials (Farquhar et aI., 1977), several of
which are under way in this field (Salonen et aI., 1986). A limitation of such studies is
that only a small number of communities can be included and random allocation of
communities is not practicable; other methods are required to ensure that any
differences found at the end of the study can be attributed to the intervention rather
than to inherent differences between communities. Furthermore, it is difficult to
isolate the communities where intervention is taking place from general social
changes that may be occurring. Consequently this type of study may underestimate
the effect of intervention.
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QUASI EXPERIMENTAL STUDIES
At community level, where HSR is frequently undertaken, we experience not only
ethical but also practical problems in carrying out experimental studies. In real life
settings, it is often impossible to assign persons at random to two groups, or to
maintain a control group, therefore experimental research design may have to be
replaced by quasi experimental designs. In Quasi-experimental study, at least one
characteristics of a true experiment is missing, either randomization or the use of a
separate control group. A quasi-experimental study however, always includes
manipulation of an independent factor.
Quasi-experimental study often works well when, true experimental studies are not
feasible, but their findings must be interpreted with caution. It is difficult to be sure
that the outcome is in fact attributable to the intervention. One of the most common
quasi-experimental designs uses two (or more) groups; one of these groups is not
exposed to intervention. Both groups are observed before as well as after the
intervention, to test if the intervention has made any difference. The subjects in the
two groups (study and control) have not been randomly assigned (Fig 6 &7).
Examples of a quasi-experimental study:
An investigator plans to study the effects of health education on the level of
participation of village population in an immunization campaign. She decided to
select one village in which health education sessions on immunization will be given;
and another village which will not receive health education to serve as control. The
immunization campaign will be carried out in the same manner in both villages. A
survey will then be undertaken to determine if immunization coverage in the village
where health education was introduced before the campaign is significantly different
from coverage in the control village, which did not receive health education.
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(Note: the study is quasi-experimental because the subjects were not assigned to the
control or experimental groups on a random basis).
There is another type of design that is often chosen because it is quite easy to set up,
uses only one group in which an intervention is carried out. The situation is analyzed
before and after the intervention to test if there is any difference in the observed
problem.
Example of a before-after study:
The outpatient clinic of hospital x is extremely crowed. Waiting times of over 5 hours
for patients before they attended to are not uncommon. The hospital management
team has a study carried out to analyze the bottlenecks and implements most of the
recommendations made. Three months later, another study is done to check to what
extent the bottlenecks have been solved and where further action is necessary. This
design is often used for management problems that pertain to one single unit (hospital,
school and village). However, if the problems occur at a larger scale, or if they might
be influenced by other factors apart from the intervention during the trail, it is highly
recommended that the design include both a study and a control group.
In the trail with health education on immunization, for example, it would have been
quite risky to work without a control group. Outside events (such as a health
education campaign on immunization by radio or other mass media) might have led to
improved knowledge on immunization in both the study group and the control group.
If you had just a study group and no control, you might have concluded that all of the
increase was due to your own intervention. This design is considered a preexperimental design rather than quasi-experimental, because it involves neither
randomization nor the use of a control group.
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CHAPTER 2: RESEARCH PLANNING AND PROPOSAL
FRAMEWORK
The mechanics of conducting research follow the simple steps of: formulating the
problem, planning the approach (research design) and executing activities within a
strategic network leading to specific objectives which will give the solution to the
problem.
2.1 RESEARCH PLANNING
As a complex activity, research requires careful planning, management and
administration in its development and implementation. Within the constraints of the
present world climate of restricted research budgets, it is becoming increasingly
necessary that health research be planned research, with clearly defined and
practicably achievable objectives. Some basic steps necessary in developing a
research plan include:
(a) Defining the intended role and scope of the institution undertaking the research;
(b) Determining the capabilities and resources of the research institution, to include
personnel, facilities, equipment, supplies, time and budget, and accessibility of
research material;
(c) Selecting the research topic. (Guidelines and criteria to be considered in
selecting a research topic will be discussed later in this guide).
(d) Constructing research protocols which will serve as the guiding documents for
the execution, monitoring and evaluation of the research. (Detailed components
of protocol and proposal components will also be discussed in chapter9).
(e) Setting up a well-defined administrative structure with lines of direction,
supervision, consultation and collaboration based upon task-specific job
descriptions;
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(f) Formulating a schedule of targets for consolidation of results and preparation of
these results for dissemination, including publication in the scientific literature.
2.2 .RESEARCH PROPOSAL FRAMEWORK
The following provides a framework for a research proposal into which the basic
elements of a research study can be incorporated:
 Research problem identification and prioritization,
 Literature review,
 Formulating the objectives,
 Research methodology,
 Work plan,
 Plan for dissemination of research results.
2.2.1

RESEARCH PROBLEM IDENTIFICATION AND
PRIORITIZATION
2.2.1.1 SELECTION OF RESEARCH PROBLEM

Investigators and funders, even the policy makers face difficulties on
decision about the type of research to do. Health research could be done on
different fields of science and collaboration between investigators in these
fields is highly needed. Substantially; multidisciplinary research is obviously
needed for basic and applied research as well as for both qualitative and
quantitative research.
Health research could be selected basically on curiosity, needs, profit or
opportunity. The objective for conducting research differs between private
sector which has considerable budget for research and the government which
need researches for improving the population health within scarce resources.
Good research ideas emerge from knowledge, experience and attitude of
investigator, and the research topic should be feasible, interesting, novel,
ethical and relevant. Considering the rising cost of the research and
competitive demand for funding, there has been a move to promote applied
research which has the potential to improve health and quality of life.
The first step for one intending to do a research work is the selection of the
research topic. It is of most importance that the topic should be a priority
problem that goes with the national priority research agenda, which may
affect a greater number of people or a serious problem being identified by
managers or decision-makers. The originality of the work is required unless
there is a gap in the previous works. It is preferred that the selected topic to
be relevant to the investigator‘s interest and in line with his/her personal and
departmental expertise. The feasibility of the work is a balance between the
complexities of the problem and the available and expected resources. Other
factors that should be considered in selecting a topic include the applicability
of the research results, ethical, political and socio-cultural acceptability of
the work2, 3, 5, 6.
2.2.1.2 RESEARCH PROBLEM PRIORTITIZATION
Each health problem or topic that is proposed for research has to be judged
according to certain guidelines or criteria. There may be several ideas to
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choose from. Before deciding in a research topic, each proposed topic must
be compared with all other options.
Hulley etal, 2001; suggested that the investigator should select the research
topic based on FINAR formula, which are feasible (can be done),
interesting, novel, ethical and relevant (has an implication).
1 FEASIBILITY:
The investigator should consider the following conditions that assist to
select feasible topic:
 Possibility of finding out adequate number of subjects to involve that
answer the research questions within the planned time frame of the
study (adequate number of target population).
 The target facility for the research should be adequately equipped
with the needed materials (experimental studies).
 The investigators should be an expertise and have the basic
knowledge about conducting research.
 To consider the magnitude of the problem and its impact, the cost,
affordability, urgency of the need for a solution, and available
resources.
 The objective should focus on the development of the study plan with
subdivision of minor objective that assist to answer the research
questions.

2 INTEREST:
The topic should be of interest to the investigator and the scientific
communities including health system stakeholders.
3 NOVELTY:
The progress of science is incremental and the investigator should have
the adequate knowledge about the subject and up to date literature. This
knowledge enhances the refinery of the topic, builds up on the previous
researches results and has the chances of success.
4 ETHICS:
Ethical issues are highly needed from the start of the research at the level
of topic selection. For example; in experimental study for new drug, the
investigator should consider its superiority, safety, effectiveness,
affordability, acceptability and the consent of the population under
experimentation.
5 RELEVANCE:
It should be relevant to the aims of the funding agency and must have the
potential to advance scientific knowledge, influence clinical management
and health policy or guide further researches.
Another type of criteria was suggested by the IDRC and WHO in their
designing and conducting research projects publications series. Thos
guidelines or criteria help in the process of prioritizing problems for
HSR. The criteria used for selecting a research topic are: Relevance,
Avoidance of duplication, Feasibility, Political acceptability,
Applicability, Urgency of data needed and Ethical acceptability.
Because HSR is intended to provide information for decision- making to
improve health care, the selection and analysis of the problem for
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research should involve those who are responsible for the health status of
the community. For this reason, when using the criteria above managers
in health and health related sectors, health- care providers, community
leaders as well as researchers should be taken in consideration 2, 7.
2.2.1.3 RESEARCH PROBLEM STATEMENT
Once the research topic was identified, the investigator must analyze
specifically the dimensions of the problem. This is an important step to focus
directly on the research problem as well as, precise definition of the problem
will facilitate the statement of the research justification & the objectives clearly.
This analysis is a crucial step in designing the research because first, it enables
those concerned to pool their knowledge of the problem. Second, it clarifies the
problems and the possible factors that may be contributing to it. Lastly, it
facilitates decisions concerning the focus and scope of the research3.
The definition and the statement of the problem is an important step because:
Is the foundation for further development of the research proposal (research
objectives, methodology, work plan, budget…etc). Make it easier to find
information and reports of similar studies from which the researcher can benefit
in designing the proposal. It enables the researcher to systemically point out
why the proposed research on the problem selected should be under taken and
what he hopes to achieve with the study results.
The statement is defined as a short paragraph defining and summarizing: What needs
to be done? Why this needs to be done? When the work must be finished? There by
giving boundaries to the project.
2.2.1.4. LITERATURE REVIEW
Reviewing of available literature and information is a crucial and important step in
analyzing and stating the research problem to be studied. It cannot be seen as a
separate stage. Too often when the researcher finds a potentially good research
question, he stops his exploration. Actually, an initial research question is only the
starting point for deeper and ongoing exploration. Exploration means finding out as
much as possible about the research question. To be a good explorer, the researcher
has to develop the skills of literature search and reading, critical thinking, debate,
computer and internet search and record keeping skills7,8.
The publish experiences and thoughts of others may not only indicate the presence
and nature of the research problem, but may be of great help in aspects of planning
and in the interpretation of the findings. At outset of his study the investigator should
be or should become acquainted with the important relevant literature and he should
continue with directed reading throughout; he should know how to make effective use
of library facilities, and should file his references in an organized way, manually or
using a personal computer (PC microcomputer). (This is one of the many ways in
which a PC can streamline the conduct of a study). It is of a limited use to until a
report has to be written and then read and cite a long list of publications to impress the
reader with one erudition-a procedure that may defeat its own ends, since it is often
quite apparent that the papers and books listed in the extensive bibliography have had
no impact on the investigation.
Papers should be read with a healthy skepticism. If the title an abstract suggest that
the paper may be of interest, you should appraise the methods used in the study
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[which requires the kind of familiarity with research methods and their pitfalls that,
this book attempts to impart (advert)], assess the accuracy of the findings judge
whether the inferences are valid and decide whether the study has relevance to your
own needs and interests. Do not expect any study to be completely convincing, or
reject a study because it is not completely convincing-avoid '[am an epidemiologist'
bias (repudiation of any study containing any flaw in its design, analysis or
interpretation) and other forms of what Owen (1982) has called ‗reader bias‘.
Researcher should become acquainted with the important authorized and
published documents which help him to describe and state the research
problem. Statistics and significant tests related to the problem should be
abstracted from and referred to national and international publications, journals,
articles and official documents. However, statistics may be obtained from
previous studies, hospital reports, records or annual statistical reports from the
Ministry of Health. Defining and describing the research problem will assist the
investigator to plan his/her research design 3, 4.
The source of information may include the following:











card catalogues of books in libraries;
indices, such as the Index Medicus and the International Nursing
Index, which identify journal articles by subject, author and title;
computer-based literature searches such as MEDLINE,
MEDLARS and CATLINES;
bibliographies, such as those found at the end of books, articles
and theses, or prepared as separate documents;
statistics collected at national, provincial and/or departmental
levels; and
Responses to enquiries about ongoing research1.

2.2.1.5. FORMULATING THE OBJECTIVES
The researcher needs to establish the research statement to formulate the objectives.
For example, in a research aiming to study the development of drug resistance in
malaria treatment, the statement would define which aspect of drug resistance the
research looks at (epidemiology, mechanism of action, genetics etc.), what it is
intended to demonstrate and when, which type of studies are involved (in vitro,
animal, clinical), and the contribution the project will make to health (e.g. a
contribution to the improvement of malaria treatment policy in Sudan).
Example of a project statement: In order to provide critical information for the
development of an effective vaccine against malaria, the project aims to determine, by
the year 2005, the levels of antibodies in humans naturally exposed to malaria (in
relation to age, pregnancy, transfer to newborn infants).
When establishing the goals or objectives the researcher should consider the
following:
1. Why is the project carried out?
2. What will be the project's contribution, in a wider context?
3. Goals are broad, general, overall thinking of the contribution of the project in
a wider perspective umbrella.
The goal is a short and general sentence defining: The overall aim of the project and
the contribution of the project in a bigger context; thereby describing the purpose of
the project. It is therefore a very general statement. Some examples of goals could be:
"improvement of malaria treatment policy in x ", "malaria vaccine development",
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"and improvement of the implementation of the national tuberculosis control program
in South Africa" etc.
An example of a project goal may be: "to assess the malaria antibodies levels among
children in Africa to assist in the development of a vaccine against malaria".
The objectives are the goals to be achieved by the research project. It is important for
one to have a clear idea of the problem to be solved, thus the objectives of the study
must be clearly stated.
Properly formulated specific objectives will facilitate the development of the research
methodology and help to orient the collection, analysis, interpretation and utilization
of data. Objectives should be closely related to the statement of the problem to be
solved.
It is necessary in many studies that the first objective must focus on quantifying the
problem. Formulation of research objectives will:
 Organize the study in clearly defined parts.
 Focus the study (narrowing it to essentials)
 Avoid collection of unnecessary data.
Generally, the objectives may take a form of:
 Question, where the investigator trying to find answers to, or
 Hypothesis: to be proved or disproved.
Research objectives often divided into general and specific:








1. The general objective identifies in general terms, what is to be accomplished
by the research project and why; i.e. the general objectives of a study state
what is expected to be achieved by the study in general terms.
2. The specific objectives identify in greater details the specific aims of the
research project; often breaking down what is to be accomplished into smaller
logical components. So we can say that the specific objectives are the
breakdown of the general objectives into smaller logically connected parts.
Properly formulated specific objectives will facilitate the development of the
research methodology and help to orient the collection, analysis,
interpretation, and utilization of data.
Objectives should be closely related to the statement of the problem.
For example if the problem identified is low utilization of child welfare clinic,
the general objective of the study could be:"to study the reasons for low
utilization of child welfare clinic in x health area to find solution," for
example, could be ' broken down into the following specific objectives:
To determine the level of utilization of the child welfare clinic in x health area,
over the years 2005-2006 as compared with the target set.
To identify whether there are variation in utilization of child welfare clinics,
related to the season, type of clinic, and type of children served.
To identify factors related to the child welfare services offered that, make them
either attractive or not attractive to mothers. This objective may be divided into
smaller sub-objectives focusing on distance between the home and the clinic,
acceptability of the services to mothers, quality of the services etc.
To identify socioeconomic and cultural factors that may influence the mothers'
utilization of services (again this objective may be broken down into several
subgroups).
To make recommendations to all parties concerning what changes should be
made, and how, to improve the use of child welfare clinics.
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To work with all parties concerned to develop a plan for implementing the
recommendations.
Specific objectives are characterized by:
 Cover all aspects of the problem and its contributing factors in a coherent way and
in a logical sequence.
 Answering three questions (3 Ws) in operational terms, specifying exactly what
(work to be done), where (place) and when (time).
 Realistic (feasible) with regard to local conditions (time period, financial
resources etc.).
 Use of action verbs which can be measured e.g. determine, compare, verify,
calculate, describe, measure, and identify.
 Avoidance of the use of vague non-action verbs such as appreciates, understand,
study, notice, observe and believe. Using the previous example on utilization of
the child welfare clinic, we may develop more specific objectives such as:
a. To compare the level of utilization of the welfare clinic services among
various socioeconomic groups;
b. To establish the pattern of utilization of child welfare clinic services in
various seasons of the year;
c. To verify whether increasing distance between the home and the health
facility reduces the level of utilization of the child welfare clinic services;
d. To describe mother's perception of the quality of services provided at child
welfare clinic.
A properly formulated objective has the characteristics of the acronym (SMART)
referring to:
 Specific
 Measurable
 Achievable
 Resource /Realistic
 Time-specific. It is good to include timelines in objective.
However, If not in the objective, timelines can be defined in the
indicator(s) correspondent to that objective.
Depending on the research questions to be answered by the study specific objectives
are either:
1. Estimation objectives:
Estimating certain features e.g. to determine incidence rates, prevalence rates,
level of utilization of services etc.,
2. Association objectives:
Investigation of the association between a factor of interest and a particular
incidence e.g. to identify whether there is association between the utilization of
child welfare clinics, and the different seasons, or
3. Evaluation objectives:
Evaluate the effect of an intervention.
In health research, hypotheses are often constructed and tested to identify causes of
disease and to explain the distribution of disease in populations. Mill‘s canons of
inductive reasoning are frequently utilized in the forming of hypotheses which relate
association and causation2, 3,6.
3.2.1.4

Statement of research hypothesis
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In health research, hypotheses are often constructed and tested to identify causes of
disease and to explain the distribution of disease in populations. Hypothesis is a
prediction of a relationship between one or more factors and the problem understudy,
which can be tested. The value of scientific work depends heavily on the originality
and logic with which hypotheses are formulated. If researchers know enough to make
predictions concerning what they are studying, hypotheses may be formulated. A
hypothesis can be defined as a tentative prediction or explanation of the relationship
between two or more variables. A hypothesis, in other words, translates the problem
statement into a precise, unambiguous prediction of expected outcomes. It must be
emphasized that hypotheses are not meant to be haphazard guesses, but should reflect
the depth of knowledge, imagination and experience of the investigator.
It is a frequent goal in quantitative research to test a hypothesis. Some research
projects do not have a hypothesis to be tested in any format sense, e.g. if the health
needs of a certain community are going to be measured, there is no need for
hypothesis to be tested. In fact for qualitative research usually there is no hypothesis.
In the example concerning the low utilization of child welfare clinics, it would be
possible to formulate and test the following hypothesis:
 Utilization of child welfare clinics is lowest in rainy seasons due to the high
workload of mothers during that period.
 Utilization of child welfare clinics is lowest in these clinics which staff are
properly motivated to provide preventive services2.

CHAPTER 3: RESEARCH METHODOLOGY
Methodology of research is the set of clearly and fully expressed rules and
procedures, upon which research is based and against which claims for
knowledge is evaluated1.2, 3, 6. When planning the methodology of the research,
consideration must be given to:
 The study population. On whom will the study be conducted?
 The study design which determine selection of the study population?
 Will a sample or samples be used? How will sampling be done? What will be
the sample size?
 The variables to be studied: What characteristics will be measured? How will
the variables be defined? What scales of measurement will be used?
 Methods of data collection: Will data be collected by direct observation, from
documentary sources, by interviews or self-administered questionnaires? What
are the detailed procedures and questions to be used?
 Methods of recording and processing: How will the data be recorded? What
data-processing techniques will be used? What is the analysis plan?
3.1

STUDY POPULATION

At an early stage in the planning of any investigation, decisions must be made
concerning the study population, i.e. the group of individuals (whether they are
persons, families, medical records, certificates, nursery schools, specimens of milk,
dustbins etc.) to be investigated. In the discussion that follows, emphasis will be
placed on human study populations 9. The required decisions are:
 What is the study population?-Or, if there is more than one (e.g. _ groups of
cases or controls, or groups of people who differ in their exposure to a
suspected health hazard), what are the study populations? The population or
populations should be clearly and explicitly defined in terms of place, time,
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and any other relevant criteria. Procedures to be used for finding and selecting
cases, controls or other study subjects should be specified.
 Will sampling be used? If so, how will the selection from the population are
done? How big should the sample or samples be? How many controls are
needed?
 If a sample is chosen, the group or population from which it is selected is
called the 'study population', the 'sampled population' or the population'. If the
study population (all or some of which members are to be investigated) is
believed to be typical of a broader 'on to which it is possible to generalize the
findings, the latter population may be termed the reference population. As an
example, the study population may comprise the elderly people in a given
neighborhood, all or a sample of whom may be studied; the investigators may
decide they can apply the findings to elderly people in the whole city or a
nation5.
3.1.1. Selecting the study population:
Often the investigator will have implicitly chosen his study population when he
defined the topic of his investigation, through his interest' in a specific community, a
specific health program, or testing treatment in a specific category of patients. In other
instances he may require purposefully to select a study population. Appropriateness
and practicability should be taken into account. The appropriateness of the study
population refers mainly to its suitability for the attainment of the objectives of the
study.
If the hypothesis is that cancer is related to the consumption of carrots, the population
will be those in whom sufficient variation in carrot intake is ensured to permit the
hypothesis to be tested? On the other hand, there may be too much variation in a
population, and the objectives may be such that they can be best met by restricting the
study to a selected category, such as one sex or a single age group or families of a
standard size and composition, in order to avoid the effects of characteristics that may
confound the association which is to be studied. May be the study would best be
performed in a very special kind of population - among vegetarians or monks - or in
an occupational group subjected to seasonal emotional stress; the choice of a suitable
study population is one of the factors making for originality in research.
Paradoxically, some etiological processes may best be investigated in a population
where the disease under study is rare; it would be difficult to study the possibility that
asymptomatic urinary tract infection may be an occasional cause of anemia in a
population with a high prevalence of anemia due to hookworm disease or dietary iron
deficiency.
A specific study population may also be chosen because it is believed to be typical of
a broader reference population to which the investigator wishes to generalize the
findings. Practical questions also arise. Is the proposed study population one about
which it will be possible to obtain the required information? Is it an 'accessible'
population to which the investigator already has an entree? Is it likely to co-operate in
the study, or will it be a resistant one, possibly as a result of having been overresearched in the past? If patients with a specific disease are to be studied, will it be
possible to identify enough cases to yield useful conclusions? If a long-term follow-up
study is planned, is the population so mobile that it may be difficult to maintain
contact with the subjects? A preliminary exploratory survey may sometimes be
required in order to answer such questions.
3.1.2. Specific Features of the Study Population
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The specific features of the study population may affect the validity of subsequent
generalizations from the findings.
Volunteer populations: Persons who volunteer to enter a study or submit to a procedure
may differ in many respects from those who do not volunteer, and therefore the
findings in a volunteer population do not necessarily apply to the population at large.
In some circumstances people who are anxious about their health may be those most
likely to volunteer; in others, they may be the most reluctant. It is wrong to evaluate
an immunization procedure by immunizing volunteers and then comparing them with
persons who have not been immunized.
Hospital or clinic populations: Persons receiving medical care are obviously not
representative of the general population or, necessarily, of all ill persons. People with
rheumatoid arthritis who are treated in hospitals may differ from those receiving
ambulant care, and both groups may differ from patients with this disease who do not
receive medical care for it.
Expectant mothers who receive care from physicians may have different
characteristics from those who do not. They may have higher incomes and include
fewer teenagers/ or differ in other ways. Furthermore, the chance of entering a clinic
population may vary for different diseases (or other characteristics) and for various
combinations of characteristics, and this may produce spurious associations.
For example, people who have two specific diseases at the same time have an
especially high chance of hospitalization, a study of hospital patients may reveal an
association between the two diseases even there is no such association in the
population as a whole. If the diseases carry different chances of hospitalization, a
third characteristic (another disease or a suspected etiological factor) might turn out to
be more frequently associated with one of the diseases than with the other.
Cigarette smoking, bunions, or other factor might be found more frequently among
hospital patients with bronchitis than among those with coronary heart disease, in the
absence of any such association in the population as a whole. This problem of the
interplay of admission rates, which referred to as Berkson's bias (admission rate bias)
may arise in a population (not only a hospital or a clinic populations) in which
individuals with different characteristics have different chances for inclusion.
Populations with good medical records: It is often tempting carry out studies in specific
practices or clinics in which populations maintain good clinical records or are
prepared to know especially detailed records for the purposes of the study may be an
essential condition for some studies, e.g. surveys of work of general practitioners. But
the doctors who are selected in this way may be singular in other respects also, and
their practice may be atypical.
People living at home: A study population comprising people living at home necessarily
excludes those who are in hospitals, old folk‘s homes, and other institutions; there
may thus be a selective exclusion of persons with diseases and other conditions of
interest to the investigator. Young adults who are unfit for army service may be overrepresented, in a country where such service is compulsory.
Patients notified as having a disease: Even if notification is compulsory, it is unlikely
that all cases are notified, and the notified cases may not be representative. Socially
unacceptable diseases, such as venereal disease, may be more fully notified by public
agencies than by private physicians. A study in the USA showed under-reporting
(particularly by private physicians) of hepatitis B patients who were homosexual.
Autopsy populations: Persons submitted to autopsy are obviously not necessarily
representative of all decedents. Also, Berkson's bias may occur. It played a role in a
well known epidemiological blunder, the discovery in 1929 of an apparent
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'antagonism' between tuberculosis and cancer, which led to the institution of a
'program for treating cancer patients with tuberculin'.
Groups characterized by their behavior or occupation: (smokers, joggers, migrants, bus
drivers, etc): It is often worth considering the selective factors that may have led to
membership in these groups or exclusion from them, especially if health status may
have played a role. This has been called 'membership bias'. Persistent cigarette
smokers may be healthier than ex-smokers, not because smoking is salubrious, but
because people stop smoking because of illness. The mental health status of
immigrants may be a reflection of the characteristics that led to migration, rather than
of the stresses or rewards of migration. Since ill health interferes with work, workers
are ipso facto to healthier, on average, than non-workers (this is termed the healthy
worker effect). Since having children may keep women away from work, working
women may be relatively infertile (the infertile worker effect). Membership bias may
crop up in unexpected places: a follow-up study in Finland showed that poor health at
the age of 14 was predictive of a heavier coffee consumption at the age of 18,
suggesting a 'sick drinker effect‘. If there are many cases where ill health has led to,
for example, the adoption of a sedentary occupation, or retirement from work, or
weaning from the breast, relationships that are subsequently detected between health
and sedentary work, retirement or breast feeding may be misinterpreted.
Populations in which the same individuals appear more than once: If the same individuals
appear more than once in a study population, the findings in these individuals may
have an undue effect on the results. This may arise in a study of the correlates of
gastroenteritis, based on an investigation of all cases of this disease treated in
hospitals, including repeated hospitalizations of the same patients. A list of women
who received antenatal care may include repeated pregnancies of the same women,
and patients who consult their doctor frequently will be over-represented in a study
based on records of medical visits. If the study is concerned with people rather than
with episodes it may be decided to limit each person to a single appearance, e.g. by
using the first episode or a randomly chosen one.
Hidden Study Populations
When an investigator sets out to compare populations, e.g. different villages or a
group of cases and a group of controls, it is obvious that is dealing with more than one
study population. It is less obvious that the investigator is also dealing with two study
populations in any epidemiological survey that makes use of rates. These populations
firstly, the persons with a defined disease or other characteristic, constitute the
numerator for the calculation of the rate; and secondly, the total population at risk,
who constitute the denominator. If the former group is completely contained within
the latter and the information is required about both groups, and this information be
collected in the same way for all persons in the population at then no special problem
arises. This is not the case, however, if different methods of obtaining information are
required for the numerator and denominator populations, or if additional information
required about one of these populations. In these instances, although a single study
population may have been specified, there are in effect two populations, to which
separate consideration must be in planning the study, example, in a study of the
correlates of infant mortality single study population may be chosen (defined in terms,
say, geographical area and time). But information is actually required both about the
babies who died (the numerator of the infant mortally rate) and about those who were
born alive (the denominator). For conventional infant mortality rate, which is based
on births and deaths in the same year, these are two overlapping populations: some of
the infants who died in 1990 were born in 1989. In practice it is often necessary to use
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different procedures to obtain information about the two populations, e.g. by the use
of death and birth certificates respectively. Some data may be wanted for the
numerator population only (e.g. age at death, cause of death), and the study plan
should take this into account. If specific infant mortality rates are to be calculated, i.e.
taking sex, birth rank and other characteristics into account, thought should be given
to the practicability of obtaining parallel data about both populations. The biggest
problem in such studies is often the unavailability of data about the denominator
population.
A further instance of a 'hidden' study population may be given. It is often impossible
to interview or examine all members of the study population or a sample. Especially
in a study requiring the co-operation of the persons to be investigated there may be
many 'non-respondents'. When there is incomplete coverage of the study population
or a sample there is a possibility of bias. In a study of cardiovascular disease in
California, for example, non-respondents were especially likely to be smokers, and
were much less likely to have a family history of heart diseases. In Sweden, over half
the non-participants in a health survey study said their reason was that they were ill,
or in regular contact with a doctor; social insurance records revealed that non participants in another Swedish study had over five times as many sickness benefit
days, on average, as did participants. It may thus be difficult to apply the findings to
the study population, let alone to make generalizations to a wider population.
In order to test for bias, the demographic and other relevant characteristics of the
individuals included and omitted (the respondents and non-respondents) should, if
possible, be compared. From a practical point of view this means that during the
planning phase the investigator should think of the non-respondents as a separate
study population, since specific efforts may be required to obtain the requisite
information about all or a representative sample of them. Similarly, members of the
study population who are unwilling to participate in a trial may be seen as a 'hidden'
study population.
3.1.3. Selecting Cases for Case-Control Study
There are at least three important considerations when deciding how to choose cases
for a case-control study.
First, for a number of reasons it is best to use new ('incident') cases of the disease,
rather than existing ('prevalent') cases varying in duration. The time lapse since
exposure to the suspected causal factors is shorter, and it may be easier to obtain
information about these factors. The time relationship between onset of the disease
and exposure to these factors may be clearer than in long-established cases. The use
of new cases avoids prevalence-incidence bias: if prevalent cases are used, patients
who recover rapidly are likely to be under-represented, and those who die soon after
onset (e.g. sudden deaths from coronary heart disease) will not be represented at all;
so, if a difference in exposure to some factor is detected between cases and controls, it
may be difficult to inference that the factor is a cause of the disease rather than a
determinant of its subsequent course.
Secondly, it is generally hoped that associations that are found the disease will apply
not only to the specific study population investigated, but to a wider reference
population, e.g. to all cases of disease, or all severe cases. It is therefore important to
consider whether the cases will be suitable representatives of the reference population
the investigator has in mind. Cases drawn from clinical sources, rather than from a
case-finding survey in a population, may not be representative of all cases, since there
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may be under-representation of those with no symptoms or with mild or atypical ones
(over 25% of myocardial infarctions, for example, are not diagnosed clinically and of
members of population groups with a low availability or use of medical services.
Cases drawn from a hospital or consultative clinic may not be typical of all cases
under clinical care; and cases drawn from a teaching hospital may not be
representative of all hospital cases (referral filter bias).
Third consideration is that the results of a case-control study using a clinic or a
hospital cases may be affected by (Berksonian bias) if the postulated causal factor has
an independent effect on risk of entering the clinic or hospital population. There is no
Berksonian bias if the case and control groups are both chosen from the community.
If clinic or hospital cases are used, special precautions are needed when choosing
controls in order to minimize this bias. Practical constraints (the availability of cases,
the accessibility of registers and other records, etc.) usually enforce compromises. But
if the investigator is aware of the study's shortcomings he can take account of them
when analyzing the data and interpreting the findings.
It is often decided to specify eligibility criteria, determined mainly by the investigator's
concept of the reference population-he may want to focus the study on elderly people
or fertile women. He/she may also decide to restrict the study to a certain category of
subjects in order to avoid effects that might be confused with the effects of the factor
under study; for example, the study may be restricted to nonsmokers, so as to avoid
effects connected with smoking. Confusion of effects ('confounding') may be
significant if something that strong influences the incidence of the disease i.e. that
helps to determine whether the subject will be a case or a control, is also strongly
associated with the causal factor under study. Restriction of eligibility is one wayalthough not the only or necessarily the best one-of dealing with this problem. Care
must obviously be taken not to exclude cases because of characteristics or behavior
that may be consequences of the factor under study.
Subjects are sometimes excluded on the grounds that they could not have been
exposed to the causal factor under study; for example, post-menopausal women and
those who were sterilized many years previously might be excluded from a casecontrol study of the short-term effects of oral contraceptives. Such decisions will
reduce the cost of the study (unless it is difficult to identify ineligible subjects). Other
advantages have been questioned.
All eligibility criteria will of course limit the generalization of the findings. The
findings of a case-control study of non-smokers may not be applicable to smokers.
Needless to say, eligibility criteria applied to the cases must also (where relevant) be
applied to the controls. Eligibility criteria should preferably be decided in advance,
even if they can be applied only after the collection of data.

3.2.

SAMPLING

A) Study Population allocation
A sample is a part of a population, called the "universe", "reference" or "parent"
population. Sampling is the process or technique of selecting a sample of
appropriate characteristics and adequate size. It is the cornerstone of research
design which is set up to carry out research1,2,.
The reference population may be people who are healthy or sick, cases of a
certain disease, clients of a clinic, acceptors of a certain program, residents of a
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geographical area, workers in a certain occupation, recipients of a specified
treatment, people exposed to a certain stimulus, such as a family planning
campaign, home visiting, or a health education program etc.
The population may not be people at all, as in the case of vital events (births,
deaths) or records (vital, medical or civil); or the population may consist of
health centers, hospital units; or sampling may be of time, as a Wednesday
clinic or February births. The individuals, records, units or hospital clinics are
considered to be "elements" in the sample. An element is the unit of
observation or the unit about which information is collected and which is the
subject of analysis.
The population is the aggregate of the elements. Some of the elements may not
be suitable for investigation, e.g., in a household interview of a survey on
contraceptive use, not all household members are interviewed and a redefinition
of the target population becomes necessary. In this case, it will be married
women of reproductive age, with the husband present. The newly defined (or
narrowed down) population is called the "survey" or "target" population. As
another example, in a post-hospitalization interview survey, the parent
population will be hospital discharges, while the surveyor target population will
be those discharged alive during a certain period from a specified hospital or
group of hospitals.
The total elements of the survey population, redefined according to certain
specifications, are called the "sampling frame". The sample is drawn from the
survey population and is a subset of the sampling frame. The sampling frame
may be used in for sampling (e.g., in a simple random sampling) or may be
divided into subgroups or strata decided by age, sex, social class or other
characteristics (as in stratified sampling); or the frame may consist of areas or
clusters of big units containing smaller units down to the elements (as in cluster
and multistage sampling).
The summary measures (as averages and percentiles) are called "parameters"
when they refer to the survey or reference population; for the sample, they are
called "sample statistics or sample estimate", ideally sample estimates should
be as close as possible to the population value, and to achieve this a good
representative samples needs to be taken.
Despite all efforts, the results of a sample survey may be different from those of
a survey of the target population from which the sample was drawn. The
difference between population parameters and sampling statistics is called
"sampling error". This is different from errors in sample selection that relates to
selection bias). It is important that the sample is a good representative of the
target population, in order to extrapolate results from the study (target)
population from which the sample is drawn. Although the ample should be
representative of the study population, the study population has to be
representative of the source population. The former relates to internal validity
and inferences of data, while the later relates to external validity and
extrapolates.
Sampling Error and Selection Bias
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Sample error is measured by the standard error of a sample estimate. Sampling
error is used to make inferences about the population sample. It is used in the
calculation of Confidence Interval and hypothesis testing. The best way to
avoid selection bias is to choose the sample randomly from a clearly defined
population. Random sampling ensures the chance alone to decide who will be
in the sample. In probability sampling, it is possible to predetermine the size of
sample required to obtain a specified degree of precision by considering the two
types of error: Type I (or α) and Type 2 or (β error).
Advantages of Sampling
o Sampling reduces the cost of the investigation, the time required and the
number of personnel involved.
o Sampling is especially important when the tests used in a study are
highly technical or detailed or must be administered or interpreted by
experts, for example, in studies of hormonal assays or cardiac
catheterization.
o Sampling allows thorough investigation of the units of observation.
o It is obvious that a sample can be covered more adequately and in more
depth in a research project than can a total population.
Thus, when properly selected, a sample is a more cost-efficient way of
collecting data than covering the total population.
Value of Careful Sampling
A common example given by social scientists as an introduction to the value of
sampling relates to prediction of the results of presidential elections through
polls of samples or voters. In the early part of the twentieth century, opinion
was sampled haphazardly by asking passers-by on a street corner or selected
groups through mailed questionnaires what they thought. This system was
improved later through the use of something close to a sampling frame,
consisting of telephone directories, automobile registration lists and magazine
subscription lists. These methods were used by the Literary Digest, a popular
magazine in the USA in the 1920s and 1930s, to predict election results. They
happened to be correct in the 1920, 1924, 1928 and 1932 elections, but failed in
1936 to predict that Franklin D. Roosevelt would be re-elected, despite the fact
that two million responses were obtained. The mistake was that dependence
upon telephone directories and automobile registration had eliminated from the
poll the lower social classes, who had neither telephones nor automobiles.
Because the latter groups usually vote for the Democratic Party, the poll erred.
Ironically, George Gallup, using a quota sample and covering a smaller sample,
did predict that Roosevelt would win. Despite the limitation of quota sampling,
it at least guaranteed that all types of US voters were polled.
Two lessons were learned: that the power of prediction is not necessarily a
function of sample size; and that a sample should be representative of the
population surveyed. Careful sampling techniques have since been more
common. Many examples can be found in the medical and social science
literature, illustrating the danger of reaching conclusions from poorly drawn
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samples. But the above general example is good enough to alert the reader to
the value of a careful sampling5.
Requisites for Reliable Sample
There are eight basic requisites for a reliable sample:
Efficiency:
This means the ability of the sample to yield the desired information; certain
types of sampling are more efficient than others.
Representativeness:
A sample should be representative of the parent population so that inferences
drawn from the sample can be generalized to that population with measurable
precision and confidence.
Measurability:
The design of the sample should be such that valid estimates of its variability
can be made. In other words, the investigator should be able to estimate the
extent to which the findings from the sample are likely to differ from what he
would have found had he/she studied the entire parent population.

Size:
A sample should be large enough to minimize sample (error) variability and to
allow estimates of the population characteristics to be made with measurable
precision.
Coverage:
Adequate coverage of the sample is essential if it is to remain representative.
High rates of refusal, unavailability, loss to follow-up and other missing data
can render a sample unrepresentative of the parent population.
Goal orientation:
Sample selection and estimation procedures should be orientated towards the
study objectives and research design and conditions.
Feasibility:
The design should be simple enough to be carried out in practice.
Effectiveness:
The design of the sample should be such that appreciable savings in time and
cost can be achieved without undermining the study objectives. In other words,
the sample should yield the desired information within expected but tolerable
limits of sampling error for the lowest cost. Conversely, the sample should
yield the desired information at a fordable cost with the least sampling error.
B) Control and case allocation
The basic strategy of epidemiological research is to compare two or more
groups. In most epidemiological research, there is at least one study population
(or sample) and one set of controls. Failure to obtain the appropriate controls
will affect the validity of a study's conclusions and the confidence in its results.
A group of units similar in relevant respects to those units chosen as the study
sample make up the study control. These units are drawn from the same
universe. The two groups, sample and control, are subjected to the same
observations, so that comparisons can be made to substantiate the results of the
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investigation by permitting isolation of the factors responsible for the condition
being studied. It is best if the observer or interviewer is unaware of which the
subjects are and which the controls are during the course of the study. The
method of selecting controls must ensure that all conditions in the control group
are identical with those in the sample, except the one factor that is being
studied. The following methods may be used in selecting controls and
allocating members of the study population into sample and control groups:
 Matching: Each unit of the study sample is paired with a unit of the
control group according to specific individual characteristics (e.g., age,
sex, race, education, marital status, residence etc.).
 Random allocation: Randomization gives each member of the universe
an equal chance of being included in the sample or the control group.
 Alternation: A sample is drawn from the population, and sampling units
are assigned by alternation - one to the study population and one to the
control and so on. This method is susceptible to bias if definition of the
unit of observation is not clear and if those assigning sample and control
groups know which is which and are thus liable to unconscious bias. This
method is used chiefly in clinical trials.
C) Population as control:
In some instances, it is possible to compare what occurs in the universe from
which a sample was drawn with what occurs in the sample, which has
presumably been subjected to different circumstances. This procedure is very
common in the absence of a perfect control; for example, in a study of radiation
and leukemia, the experience of the total population is used to calculate the
expected number of cases that would occur in the study population had they
been subjected only to the general experience of the total population. If this
expected number is lower in the population than in the observed group, which
has for some reason been exposed to more radiation, and if this exposure is the
main difference between the study group and' the population, then it may be
inferred that exposure to radiation is associated with leukemia.
Before and after control: The same individuals are used as their own controls,
some measurement or assessment of them being made before and after they are
subjected to some event, such as treatment with pain relievers.
Analysis of subgroups: When a study population is stratified (for example, by
social class or education), each stratum may act as a control for the other strata.
Retrospective or historical control: Sometimes a group of patients treated
with a new drug is compared with another group treated earlier by some other
method.
Conventions and standards as controls: Sometimes the results for a clinical
sample are compared with conventional averages or standards. This is related to
use of population controls. For example, the mean height and weight by age of
children on an experimental diet may be compared with the national standards
(the national growth curves) in order to assess the effect of the diet. It is
preferable in this case, however, to use a parallel control of comparable
children not receiving the diet, with some form of random allocation to
treatment and control diets. Then the degree of deviation from or agreement
with the national standards is compared between the experimental and control
groups.
HEALTH RESEARCH METHODOLOGY A GUIDE FOR RESEARCHERS

Page 41

Testing equality between sample and control groups: Sample and control
groups should be similar in as many ways as possible, so that the chief
differences are the variables to be examined in the study. Sometimes it is
necessary to adjust for certain characteristics before comparison can be made.
3.2.1. SELECTION OF SAMPLING PROCEDURE
Sampling methods can be divided into two main subdivisions according to the
way to the study objectives and the planned design to achieve the research
objectives:
A) Probability Samples
Probability samples are those in which it is possible to ascertain the probability
that a unit of the population is included in the sample. The common types of
probability samples are the following:

Random sampling:
This type of sampling guarantees that each member of the population has an
equal chance of being/included in the sample, (Equal Probability Selection
Methods (EPSM). The two common methods of random sampling are lottery
and tables of random numbers. The lottery method assigns numbers to the
population; these numbers are then thoroughly mixed and a sufficient number
drawn at random (without replacement) to provide the desired sample size.
Tables of random numbers are used after numbers (e.g., sequential counts) have
been assigned to members of the study population. In order to obtain the
random selections to be used in the sample, one can start anywhere in the
random number table and then continue selecting numbers in a systematic
manner down the list of random numbers until the desired sample size is
reached.
Systematic sampling:
The first unit is chosen at random and then other units for the sample are
chosen in a systematic way -- for example, every other person or every fifth
household in the reference population.
Panels:
It is useful for studying trends. A sample is randomly selected and then data
are collected from the sample on several occasions - for example, every person
of the sample is interviewed every six months.
Stratified sampling:
It is the result of dividing the population into groups (or strata) according to
certain common characteristics; then a random sample is drawn from each
stratum. For example, a population might be divided according to social class,
race, sex or age. In cases in which one stratum contains more subjects than
another, it is sometimes necessary to weigh the strata. In other words, minority
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groups may be represented in the study by a proportion higher than their
proportion in the general population. If their proportion in the population is
10%, more than 10% (up to 100%) may be taken to secure meaningful
comparisons with other strata.
Area sampling:
It is a type of random sampling in which maps rather than lists are used. The
area to be covered in a study is divided into smaller areas, and a random sample
is selected from the smaller areas; for example, a city map might be divided
into blocks, these blocks are numbered and a random sample of blocks is
drawn. All the dwellings within the blocks chosen might be included, or a
sample might be selected within each block. Frequently, the smaller areas are
treated in such a way that their probability of falling into the sample is
proportional to their populations. This method retains the advantage that every
person has an equal probability of being included in the sample.
Cluster sampling:
It involves choosing groups of units for clusters at random. All the units in each
group, or samples of them, are then used in the study. For example, all the
inhabitants of entire city blocks might be selected for a study rather than
individuals scattered throughout the city. In a large study, this method is
simpler administratively and is less expensive than simple random sampling.

Multistage sampling:
It is sub sampling within groups chosen as cluster samples. The first stage is to
select the groups or clusters. Then subsamples are taken in as many subsequent
stages as necessary to obtain the desired sample size. For example;
1st stage: choice of states within countries,
2nd stage: choice of towns within each state,
3rd stage: choice of neighborhoods within each town.
Multiphase sampling:
It is used to take basic data from a large sample and details from a subsample.
This is different from multistage sampling, in which the same amount of
information is obtained for every unit.
Sequential sampling:
It is a small sample to be tested in order to answer certain questions about the
population. If the questions are not answered, the number of subjects or units in
the sample is increased gradually until conclusions may be drawn. This method
was originally used in quality control in factories.
b) Non Probability Samples
Non-probability (selective) sampling carries the risk that it will not be possible
to ascertain the probability that an individual unit will be included in the
sample; thus, it will not be possible to tell whether or not the sample truly
represents the reference population. It is nearly impossible to avoid bias of
some sort in non-probability sampling. The method should therefore be used
only when it is not important to refer the results of a study to a reference
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population. Non-probability samples include haphazard, quota, volunteer,
convenience, purposive and snow ball sampling.
3.2.2. NON-SAMPLING ERRORS
By error it is meant bias in either phase of sampling design and implementation,
which result in distortion of the research results obtained.
A number of non-sampling errors may occur:
Coverage errors:
These are caused by failure to sample the entire population adequately, which
may arise from inadequacy of the sampling frame or from unsatisfactory
coverage of the sample units. These errors are exaggerated in use of postal
questionnaires, interview surveys and follow-up studies. Inability to make the
required observations on all the assigned sampling units is called
"nonresponsive".
Use of volunteers, paid participants or private patients:
This is singled out for attention because of its frequency in health research.
Such samples can be a source of considerable error in making conclusions
about associations, because they are definitely selected. Unfortunately, under
certain circumstances, using such selected groups may be the only way to get a
study done.

Processing errors:
This may arise during data processing include theoretical errors in the methods
of statistical analysis; clerical errors in the copying of material and
computational errors in data processing.
Observational error:
This may be introduced by a fault committed by the investigator (for example,
inaccurate recording, the interviewer's responding wrongly to the interviewee)
or through use of imperfect test instruments. It can also be introduced by an
amnesic error in interview surveys or incorrect statements in records. Among
the steps that can be taken to minimize observational error are the following: (i)
using the same methods of observation with the same degree of exactness for
all units of observation (this should always be done); (ii) using the blind
approach; and (iii) using reliability tests.
3.2.3. DETERMINATION OF SAMPLE SIZE
It is imperative that the sample size be sufficient to be dependable and to allow
tests of statistical significance to be applied to the data collected. Unfortunately,
there is no magic formula for determining the sample size without some
knowledge or assumptions about a number of other items, such as the
prevalence of the condition or characteristic to be studied, the variability
between different sampling units, the desired levels of statistical significance
and the magnitude of sampling errors.
The degree of difference or strength of association one wants to be able to
detect also influences the required sample size. Gross differences and strong
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associations can be demonstrated in smaller samples than can weaker trends.
Sometimes it is advisable to obtain an idea of the required sample size through
a pilot survey. Statisticians or statistical texts should be consulted for methods
of calculating sufficient sample size.
To be adequate, a sample must be representative of the important and relevant
characteristics of the universe from which is drawn, with no bias of selection.
The sample must also be reliable; that is, all units in the sample should be
relentlessly pursued so that no unit of observation is a refusal, an unknown,
untraced or lost to observation. In case the whole sample is not covered, the
reasons should be stated, and a comparison of the basic characteristics of those
not covered with those who were covered should be made to determine the
magnitude of selection10, 11, and 12.

CHAPTER 4: VARIABLES
After the study population and sampling has been identified, the researcher has come
to a stage where he must ask himself the question: what information he is going to
collect in his study to meet the objectives? He must also decide how much
information will be collected? Thought must be given to the amount of data and the
variety of variables to be collected.
A variable is defined as (the characteristic of a person, object or phenomenon that can
take different values and which is measured) 1,2,3,5. A simple example of a variable is a
person‘s age. This can take different values because a person can be 20 years, 35
years old and so on. It is helpful to divide variables into different types, as different
statistical methods are applicable to each. The main divisions of variables are
qualitative (categorical) and quantitative (numerical).
4.1. QUALITATIVE VARIABLES
Is non-numerical, for instance place of birth, ethnic group, or type of drug, color (red,
blue, green, etc), and outcome of disease (recovery, chronic illness, and death). A
particularly common sort is a binary variable, where the response is one of the two
alternatives. For example, sex is male or female, or a patient survives or dies.
4.2. QUANTITIVE VARIABLES
Is numerical and either discrete or continuous. The values of discrete variable are
usually whole numbers, such as the number of cases of pertusses in a week. A
continuous variable, as the name implies, is a measurement on a continuous scale.
Examples are height, weight, blood pressure, and age.
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4.3. FACTOR REPHRASED AS VARIABLES
In some studies the researcher lists most of what he called factors (for convenience
sake) is in fact variables which have negative values. As we conduct our study and try
to determine to what extent these variables play a role, we have to formulate the
variables in a neutral way, so that they can take on positive as well as negative values.
The table below presents examples of negative ―factors‖ and how they can be
rephrased as ―variables‖ (table5).
Table 5: Rephrasing variables
Factors

Variables

Long waiting time

Waiting time

Absence of drugs

Availability of drugs

Lack of supervision

Frequency of supervisory visits

Poor knowledge of the signs, causes, and

Knowledge of the signs, causes, and

consequences of TB

consequences of TB

4.4. OPERATIONALIZED VARIABES
Different values of many of the variables presented up to now can easily be
determined. However, for some variables it is sometimes not possible to find
meaningful categories unless the variables are made operational with one or more
precise indicators. Operationalizing variables, means making them ―measurable‖.
When defining variable, the researcher has to realize which variables are measurable,
and which ones need indicators, so it is necessary to identify and state the method that
will be used to develop definitions of the variables or indicators.
For example, in many studies, you want to determine the level of knowledge
concerning a specific issue. This will assist you in determining to what extent the
factor ―poor knowledge‖ influences the problem under study, for example low
utilization of prenatal care by pregnant women. The variable ―level of knowledge‖
cannot be measured as such. You must develop a series of questions to assess
person‘s knowledge, for example on prenatal care and risk factors related to
pregnancy. The answers to these questions form an indicator of the person‘s
knowledge on this issue that can now be categorized. If 10 questions were asked, you
may decide that the knowledge of those with:
1. 0 to 3 correct answers is poor.
2. 4 to 6 correct answers is reasonable, and
3. 7 to 10 correct answers are good.
Nutritional status of less than 5 years old is another example of variable that cannot be
measured directly and for which you would need to choose appropriate indicators.
Widely used indicators for nutritional status include:
o Weight in relation to age.
o Weight in relation to height.
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o Height in relation to age, and
o Mid Upper-arm circumference.
For classification of nutritional status, internationally accepted categories already
exist, based on so-called standard growth curve. For the indicator ―weight/age‖ for
example, children are:
o Well nourished if they are above 80% of the standard.
o Moderately malnourished if they are between 60% and 80%, and
Researcher has to consider two important aspects for clarifying and defining his study
variables:
1- Variable definition: Variable should be clearly defined in terms of objectively
measurable facts, and stating if necessary, how these facts are to be obtained. This
will assure if a different investigator performed the study, or the same investigator
repeated the study, similar findings would be obtained. There are two types of
definition:
Conceptual definition: it defines the variables as we conceive it. This definition is
often close to a dictionary definition. In effect, the conceptual definition is a definition
of the characteristic we would like to measure.
Operational definition (or working definition): defines the characteristic we will
actually measure. Variables are made operational with one or more precise indicators.
For example, nutritional status of less than 5 years old is a variable that cannot be
measured, but can be operationalized by these indicators:
o Weight for age.
o Weight for height.
o Height for age, and
o Mid-Upper arm circumference (MUAC).
2- The scale of measurement: This aspect should be specified when planning the
data collection step. Because variables and indicators have different values, it is often
possible to scale or rank them. Scaling is easy in the case of numerical variables; these
can be scaled in different ways:
Continuous Scale:
This consists of a continuum of measurements. For example:
o Weight in kilograms, pounds, or grams.
o Hemoglobin level in the blood in grams per dl, and
o Income in dinners or dollars.
Ordinal Scale:
Numerical variables can also be categorized, and the categories can be ranked in
increasing or decreasing order such as the following examples:
o High income (above 300$ per month).
o Middle income (100-300 $ per month), and
o Low income (less than 100 $ per month).
Another example is home clinic distance:
o Far (more than 10 Km).
o Reasonably near (5-10 Km), and
o Near (less than 5 Km).
N.B: It is easy to scale or rank non-numerical data (qualitative). Categorical variables
cannot be scaled, as there is no ranking order in the categories. This is called nominal
data. However, certain categorical variables can be scaled on an ordinal scale, for
example, disability can be ranked as:
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o No disability.
o Partial disability, and
o Serious or total disability.
o Severely malnourished if they are below 60%.
4.5. DEPENDENT AND INDEPENDENT VARIABLES
The variable that is used to describe or measure the problem under study is called the
dependent variable. While the variables that are used to cause or at least to influence
the problem are called independent variables. For example, in a study of prevalence
of a disease in different age and sex groups, the presence of the disease may be
referred to as the dependent variable, and age and sex as independent variables.
Wherever we consider a causal association the outcome, (the postulated effect) is
dependent variable, while the cause is the independent variable.

Cause
(independent variable)

Effect / outcome
(dependent variable)

Other factors
(confounding variables)

The statement of the problem and the objective of the study determine whether a
variable is dependent or independent. It is therefore, important when designing a
study to clearly define which variable is the dependent and which the independent is.
4.6. CONFOUNDING OR INTERVENING VARAIBLES:
A confounding or interfering variable is defined as" a variable that is associated with
the problem and with a possible cause of the problem". A confounding variable may
either strengthens or weakens the apparent relationship between the problem and a
possible cause, so it may bias the findings. Therefore, to give a true cause and effect,
the confounding variable must be considered either at planning stage or while doing
data analysis. A confounding variable is particularly important in case-control studies.
For example, family income is strongly related to malnutrition and also strongly
related to mother‘s education. Thus in studying the relation between mother‘s
education and malnutrition family income acts as a confounder.
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A part from variables with an obvious relevance to the study objectives, consideration
should be given to the three following types of variables:
4.7. Universal Variables (background variables):
These are variables, which are so often of relevance in investigation of group or
populations, that their inclusion should always be considered. They should not be
automatically included, but should be automatically considered for inclusion. A
suggested basic of these variables is: Age – Sex – Parity – Ethnic group – Religion –
Marital status – Social class and attributes that may be used as indicators of social
class, e.g. Occupation – Education – Income and household crowding index – Place of
residence (urban or rural) – Geographical mobility.
Such universal variables or background variables may be dependent or independent
variables under some situations, depending on the hypotheses of the study.
Background variables are notorious confounders.
4.8. Measures of Time:
In a follow-up survey or a clinical trial, it may be necessary to record the dates on
which the subject entered and left the study. This is essential information for
analytical studies.
4.9 Variables that Delineate the Study Population:
The characteristics of the study population may indicate the extent to which
generalization may be made from the findings. If groups are to be compared, their
demographic and other similarities and dissimilarities should be known. If a sample is
to be used, its characteristics should be compared with those of parent population. If
there are many non-respondents, they (or a sample of them) should be compared with
respondents. Measures of the attributes of the study population(s) should be included
for these purposes.
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CHAPTER 5: DATA COLLECTION METHODS AND
INSTRUMENTS
During the planning phase of the proposal development, it is necessary to
decide upon the methods, procedures and techniques to be used for collecting
data concerning all the variables listed for investigation. If there are two or
more study populations, special consideration may have to be given to the
methods to be used in each. In the collection of data researcher should be
systematic. Being haphazardly collected the research questions will not be
answered in a conclusive way 2,13,14,15.
5.1.

SELECTION OF DATA COLLECTION METHODS

The choice of methods of data collection is largely based on the accuracy of the
information they will yield. In this context, 'accuracy' refers not only to
correspondence between the information and objective reality-although this
certainly enters into the concept also to the information's relevance. The issue is
the extent to which the method will provide a precise measure of the variable
the investigator wishes to study.
There are many different methods to collect data. The method selected depends
on the study objectives, the study design and the availability of resources. It
also depends on whether the study is intended to produce relatively precise
quantitative findings, or to produce qualitative descriptive data2, 3, 5.
The need for accuracy and the importance of reaching conclusions that a
repeated study (where it is feasible) would replicate, are as important for
qualitative research as for quantitative research. The distinction between
quantitative and qualitative research has been queried, and in health studies the
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two approaches should in any case complete one another. The selection of a
method for collecting data is based on practical considerations, as:
1. The need for personnel, skills, equipment, etc. in relation to what is
available, and the urgency with which results are needed.
2. The acceptability of the procedures to the subjects, the absence of
inconvenience, unpleasantness, or untoward consequences.
3. The probability that the method will provide a good coverage, i.e. will
supply the required information about all or almost all members of the
population or a sample. If many people will not know the answer to a
question, the question is not an appropriate one. If many of the clinical
records of a factory health service do not show blood pressure, the use of
these records is not a very practicable way of studying blood pressure. If
determinations of triglycerides in the blood serum can only be usefully
performed on subjects who are fasting, this may be a difficult condition
to meet in many members of a healthy population living at home,
although the test may be a practicable one in a hospital situation.
4. The investigator's familiarity with a study procedure may be a valid
consideration, but keep the 'Law of the Hammer' in mind:
These practical aspects should be considered not only to the measurement of
each separate variable, but also in relation to the methods of data collection as a
whole. Each of a long series of questions or clinical tests may itself be a
'practicable' together, they may make up a 3-hour interview or which may be
impracticable in terms of the time available to the study personnel, or
unacceptable to the subjects.
Accuracy and 'practicability' are often inversely related. Methods providing
more satisfactory information will often be more elaborate, expensive or
inconvenient. Clinical examination provides more accurate information on
chronic diseases than do interviews, but they are more expensive, require
medical or paramedical personnel, and are less acceptable to the subjects and
hence with a higher refusal rate. Accuracy must be balanced against practical
considerations. A method chosen which will provide maximal accuracy within
the bounds of the investigator's resources and other practical limitation should
be insured. In making this choice, account must be taken to the importance of
data, in the light of the purposes and the objectives of the study.
If the information is not very important, a simple although less accurate method
may suffice; if more information is essential, an elaborate or inconvenient
method may be unavoidable. The aim is not 100% accuracy, but the maximal
required for the purposes of the study and consistent with practical possibilities.
Information on the accuracy and practicability of the methods can often be
obtained from previous methodological studies or from experiences in other
investigations. In reading the literature on his/her study topic, the investigator
should pay special attention to the aspects of methodology; however, it is found
that there is a need to test at least some of the projected methods. It may be
necessary to determine for example, how long an interview or examination will
take, how acceptable it is, whether questions are clearly intelligible and
unambiguous, or whether the requisite data are available in records.
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5.2.

METHODS OF QUANTITATIVE DATA COLLECTION

The methods of collecting quantitative data are classified as follows:
5.2.1.
OBSERVATION
The use of techniques varying from simple visual observation where the tool of
data collection is a check list, to those requiring special skills, e.g. clinical
examination , or sophisticated equipment or facilities, such as radiographic,
biochemical and microbiological examinations.
5.2.2.

STRUCTURED INTERVIEWING

Structured interviewing involves exposing every informant in a sample to the
same stimuli (i.e., asking each informant the exact same question). Interviews
may be personal, face to face, when the interviewer asks questions to the
interviewee. Interviews can also be through telephones, mails, e mails,
computer directed or through web-pages. This type of data collection is called
―survey research‖.
Surveys which attempt to measure social opinions and behaviors are often
referred to as ―Knowledge, Attitudes and Practice‖ (KAP) surveys. The
approach has long dominated social investigations for national planning and
program evaluation in developing countries. Survey research is attractive
because:





it allows statistical inference from relatively small samples to large
population,
Relationship between variables can be assessed and measured,
surveys are fairly easy and quick to implement,
Results from standardized surveys can be compared across time periods
or regions12.

A structured interview is one that employs a standard questionnaire, the
most popular instrument used for data collection in survey research.
Structured questionnaire is defined as a list of questions by which the
researcher generates data from the study subjects. The questionnaire is
either administered or self-administered.
An administered questionnaire
Is the one in which the questions are read out by the interviewer and the
subject makes a verbal response, which is written by the interviewer. This is
a common format of the questionnaire, which is widely used by the
researcher in health and medical research. It is appropriate in communities
where the illiteracy rate is high or when the study subjects are sampled from
pediatric population for example. As expected, the response rate when using
an administered questionnaire is usually high. As the interviewer would
have the full chance to administer, explain and clarify the questions to the
respondent. Also the interviewer will have the time to recognize the social,
cultural and environmental conditions of the respondents.
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Self-administered questionnaire
Is the one in which the respondent reads the questions himself and writes
the answers in the designated spaces in the questionnaire. The response rate
of the self-administered questionnaire may be lower than the administered
one. The self-administered questionnaire is inappropriate for the pediatric
population and for illiterate subjects. The researcher should decide clearly
about the way administration of the questionnaire as the design of the
administered one differs from the self-administered one as regards clarity
and specificity.

The standardization of the questionnaire




The researcher should decide on the standardization of the questionnaire.
It is important for the quality of the generated data and the analysis
process and comparability of results. The questionnaire is either
standardized or un standardized.
A standardized questionnaire is composed of a series of questions, which
the investigator determines in advance of the actual interviews. The
interviewer then asks all the study subjects the same questions in the
same order, the same manner and the same wordings. In the under
standardized questionnaire, the interviewer conveys the meaning to the
respondent and not necessary to say the same words by the same
manner.

Formulation of questions




The researcher needs to determine what types of questions to include in
the questionnaire. Generally there are two types of questions: openended and close-ended questions.
The open-ended questions are the questions in which no suggested
answers are presented to the respondent. The respondent is allowed to
answer in his own words and the interviewer writes the response.
The open-ended questions allow the respondent to express himself in
his own words. The close-ended questions are the ones in which the
interviewee is given cretin answers and allows to tick or select one or
more response(s). The interviewee has no right to give any suggestions
or responses form his own.
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Pre-Testing of the Questionnaire

Pre-testing of the questionnaire is the test of the questionnaire before being
used for data collection and this should be included in the research plan. Pretesting means that the questionnaire before being used for data collection has to
be tested and experimented. The aim of the pre-testing is to ensure that the
questions are clear and properly formulated. The pre-test is usually carried in a
similar population in an area similar to the study area. The questionnaire could
be pre-tested by interviewing few subjects similar to the study population.
During the pre-testing, the researcher should notice all the questions as regards
clarity and specificity. If any question has proved to be unclear or distorted, it
should be changed8.

5.2.3.

USE OF DOCUMENTARY SOURCES

Clinical records and other personal records, death certificates, published
mortality statistics, census publication, etc. Data derived from these sources are
called secondary, as opposed to the primary data collected by the researcher, based
on observation or interviews or recorded by the investigator.
Different medical sources may also yield differing information. Death
certificates or autopsies will not reveal cases who have survived. Official
notifications of disease may not cover all cases. Clinical records will tell us
nothing about patients who have not attended for care or have attended and
been misdiagnosed. Cross-sectional surveys will reveal only what is present at
the time of the examination - they will not reveal myocardial infarcts that have
healed, leaving no symptoms or electrocardiographic traces, although ample
evidence of the disease may be found in previous clinical records. Crosssectional studies will not reveal cases that have died. In fact, any morbidity
survey using information from only one source is likely to be incomplete.
Researcher sometimes may use more than one method to collect the desired
data about a clinical phenomenon. For example, the prevalence of chronic
diseases may be studied by interviews, by conducting examinations or using
existing clinical records. There is usually considerable under-reporting of
chronic diseases in interviews. Laymen are not physicians, and cannot be
expected to supply the same information. They differ in what they know, and
they differ in their language and concepts ('kidney trouble' is by no means the
same thing as a (renal disease). On the other hand, neither physicians nor
laymen are preferable to medical sources when information is sought on
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symptoms or degree of disability, or on mild short term diseases that are
unlikely to bring the patient to a doctor present at the time of an examination
conducted in the co survey. Information about hypertension, for example, may
be obtained by measuring blood pressure using a sphygmomanometer , by
asking the subjects whether a doctor has ever told them they have 'high blood
pressure, or by referring to medical records. Furthermore observational
measurements of blood pressure may be made lying, with or without a prior rest
period, by intra-arterial measurements, ordinary indirect sphygmomanometer,
an electronic gadget, etc.
Another example is collecting data about diet. Diet may be studied by weighing
the food eaten, by asking questions about the type and amount of food eaten, or
by using written records in which the subject has noted the amounts and types
of foodstuffs eaten. If questions are asked, they may refer to the food eaten in
the last 24-48 hours, or the frequency with which different foods usually
consumed, etc.
Exposure to tobacco smoke can be studied by asking questions about the
smoking habits of the people with whom they live or work. It can also be
studied by measuring the concentration of carbon monoxide in expired air or of
thiocyanate or nicotine in the saliva or other body fluids. If attitudes feelings,
values or motivations are to be measured, they should be inferred from the
responses to questions, a large variety of which can be devised; sometimes they
may be inferred from documentary records of actions, or from the responses
tests (in which the subject is required to react to a picture or other stimulus).
5.3.

METHODS OF QUALITATIVE DATA COLLECTION

Some study methods are qualitative rather than quantitative. Nowadays,
qualitative research methods are becoming increasingly important tool for
answering the other non- numerical research questions.
Qualitative studies are not based on measures of quantity or frequency, and
their findings are described in words rather than numbers. Qualitative methods
are often used in exploratory studies and as part of the process by which a
researcher gets to know the community he provides health care to. It aims at
finding out community's interest, concerns, its formal and informal leaders, and
how they function and so on. Qualitative methods are widely used by
anthropologists, e.g. to study concepts of health and disease or other cultural
factors related to health8. Qualitative methods include unstructured, semistructured and structured interviewing techniques, observational methods
ethnographic decision-tree modeling, and social network analysis. The most
used techniques in qualitative research in health are:
5.3.1.

UNSTRUCURED INTERVIEWS

Unstructured interviewing, also called ―conversational style‖ is the most widely
used method of data collection in cultural anthropology. In this approach to
interviewing, the researcher has some idea in mind of the topic to be covered,
and may use some sort of topic list as a reminder, but there is minimal control
over the order in which topics are covered, and over respondent‘s answers. In
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unstructured interviewing, neither the specific questions to be asked nor the
range or type of possible answers are pre- defined.
Unstructured interviewing is informal and conversational, and the aim is to get
the informants to ―open up‖, and to let them express themselves I their own
terms. The key to successful unstructured interviews is learning how to probe
effectively—that is, to stimulate an informant to produce more information
without injecting too much of the researchers words, ideas or concepts into the
conversation.
The main strengths of this technique are:




Increases relevance of questions,
Questions can be matched to individuals and circumstances,
Good for exploration of new topics.

Weaknesses of unstructured interview technique are:




Different information collected from different people with different
questions,
Less systematic and comprehensive,
Data organization and analysis can be difficult.

5.3.2.

SEMI- STRUCTURED INTERVIEWS

Semi-structured interviews are based on the use of an interview guide. This is
a written list of questions or topics that need to be covered during the interview.
However, the exact order and wording of the questions may vary from
respondent to respondent. The interviewer may still follow leads and new topics
that rise in the course of the interview, but the interview guide is a set of clear
instructions concerning the main questions to be asked or topics to be probed.
Semi- structured interviews using interview guides include: depth/ focused
interviews, case studies and life histories (personal biographies).
Semi- structured interviews is characterized by being more systematic and
comprehensive, but interviews still fairly conversational and situational.
However, it has some weaknesses as:



Important topic may inadvertently omitted,
Interviewer flexibility in sequence and wording of questions can result in
different responses from different perspectives, thus reducing
comparability.
5.3.3.

Group interviewing techniques

Group interviewing techniques allow researcher to make inferences about
groups. That is, the unit of analysis is the group, not the individual. This
is a commonly, but important characteristic of group interviews. For
example, if a researcher conducted group interviews with community health
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workers, he will be able to make inferences about community health
workers as a group, but not about the individual health workers who
participated in the group interviews.
The choice to conduct interviews with individuals or groups will depend on
who the researcher want to make inference about—individuals or groups—
and whether or not the topic is sensitive and potentially inappropriate for
group discussion. Group interviewing is of two types: focus and non- focus
groups discussions
5.3.3.1.

Focus Groups

The focus group is a special type of groups in terms of its purpose, size,
composition and procedures. A focus group is usually composed of 6 to 8
individuals who do not know each other prior to the group discussion, and
who have been selected because they share certain characteristics which are
relevant for the topic to be discussed. The discussion is carefully planned,
and is designed to obtain information on participants‘ beliefs and
perceptions on a defined area of interest.
Focus groups differ from informal group discussions in a number of aspects.
First, specific, pre-determined criteria are used for recruiting focus group
discussion participants. Second, the topics to be discussed are decided
beforehand, and the moderator uses a pre-determined list of open-ended
questions which are arranged in a natural and logical sequence. The
moderator may even memorize the questions beforehand. Finally, focus
groups relay on discussion among participants about the topics presented,
and group members may influence each other by responding to ideas and
comments that arise during discussion, but there is n pressure on the
moderator to have the group reach consensus.
Focus groups have been used successfully to: assess needs, development
interventions, test new ideas or programmes, improve existing programmes
and generate a range of ideas on a particular subject as background
information for constructing more structured questionnaires. However, they
are not easy to conduct. They require thorough planning and training of
group moderators12.
5.3.3.2.

Non-Focus Groups Interviews

Not all group interviews are focus groups. In focus group interviewing the
researcher controls the purpose, size, composition and procedures of the
group. Other, less formal group interviews can also be useful. For example,
interviews can be conducted with pre- existing, natural groups such as
family members living together in a compound, or members of a women‘s
unions.
Or, discussions might be held with men gathered together at a mosque, or
with women who have gathered to wait in line at the health centre. In such
interviews, the researcher has less control over the size, composition and
procedures of the groups, but the context of the discussion tends to be more
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natural. Non- focus group discussions may involve only unstructured or
semi- structured interviewing techniques.
There are other non- focus participatory data collection techniques in
which group members are asked to work together to complete a task.
Participatory methods have been especially useful in action- oriented
projects which work with community members in identifying health
priorities and selecting appropriate intervention strategies. Mapping and
modeling, seasonal calendars and timelines are the more common
participatory techniques12.
5.3.4.

OBSERVATION

Interviews provide information about people‘s beliefs attitudes, values and
reported behavior. Observations provide information about actual behavior.
Direct observation of behavior is useful because some behavior involves
habitual routines which people are hardly aware of. In such cases,
observation can reveal more information than other data collection methods.
In research, observations can only be used as a reliable and unbiased source
of information to the degree to which they are focused and systematic. That
is, the researcher should be explicit about what he or she wants to know,
learn and understand, and how observations are to be collected and
recorded.
Observation techniques can either be unobtrusive and non- reactive, or
obvious and reactive. Unobtrusive observation, whereby people are
observed without their knowing it, can involve serious ethical dilemma. In
reactive approach known as participant observation, the investigator
becomes, to a lesser extent, an active, functioning member of the culture
under study--for example, a family, a health team or a community. In this
technique, the people being observed are aware of the researcher‘s presence
in the community, and usually know that the purpose of the researcher‘s
presence is to learn about their way of life.
To conclude, there is a wide range of variation in observational methods.
However, the particular approach use will depend on the kinds of behaviors
the researcher is interested in observing, and what his particular information
needs are.
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CHAPTER 6: PLANNING DATA ANALYSIS
6.1.

Decision About Coding

During the planning phase of a study, decisions must be made on the coding,
processing and statistical analysis of data. These decisions are inter-related. To
facilitate computer processing and analysis, codes must be assigned to the
categories of variables that have nominal, ordinal or dichotomous scales.
Numbers (0, 1, 2 etc.) are generally used for this purpose. The codes should be
decided in advance, particularly if pre coded records are wanted. Coding is not
needed for simple numerical data or for verbal data that will not be analyzed
(e.g. subjects' names) 1, 2, 9.
Coding requires the preparation of a coding key that shows the codes used for
each variable, and their meanings. If coding is complicated, detailed coding
instructions may be needed. These should be clear and unambiguous, in order to
ensure coding reliability. Voluminous instructions may be needed if the
responses to open-ended questions or statements made in relatively
unstructured interviews have to be coded, particularly with respect to attitudes,
motivation, etc. ('content analysis').
Standardized codes should be used wherever possible, so as to simplify both the
coding process and the analysis. If there are 'yes- no' questions, for example, 1
might be allocated to all 'yes' answers and 0 to all 'no' answers. It is particularly
important to use standard codes for 'unknown' and 'not applicable' -for example,
'unknown' might be entered as 9, 99, or 999, and 'not applicable' as 8, 88 etc.
This is advisable for numerical as well as categorical data, to reduce errors
during data entry or analysis. A specimen portion of an imaginary coding key,
incorporating coding instructions, is shown in Table 6. The position of each
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variable in the computer record (column or variable numbers) may be added to
the key.
A more ambitious codebook may be prepared, including the operational
definitions of the variables as well as the coding key and instructions.
The computer may subsequently do manipulations that create derived variables
from the variables that are entered. For example, a weight-height ratio may be
calculated; data on the number of cigarettes smoked may be used to categorize
subjects as non-smokers or light, moderate or heavy smokers; or diagnostic
criteria may be brought together so as to categorize subjects in terms of the
presence or absence of a disease. These derived variables should be
documented, preferably in the same list or codebook as other variables. If their
creation is planned in advance, they can be in the list from the outset;
otherwise, they should be added later. A record should be kept of the computer
instructions.
Coding is less important if the data are to be processed by hand. But even then,
it may be convenient to make use of symbols or standard abbreviations such as
+ (present), - (absent),? (Unknown) M (male) and F (female). Before record
the time data are collected (by having the examiner or interviewer do the
coding). This is obviously cheaper and faster, and if the coding is simple this
does not impose a burden. But it becomes impossible to detect and rectify
coding errors; unless the full data are recorded as well as the forms are printed
it is necessary to decide whether coding will be done at codes. In one study in
which subjects were interviewed twice, half the disagreements that were not
caused by conflicting reports were attributable to coding errors by an
interviewer.
6.2.

Decision About Data Processing

The main decision to be made at this stage is whether the data will be processed
by a computer or manually (methods other than these have been largely
displaced by the computer), and whether a microcomputer (personal computer)
or a large (mainframe) computer will be used (or both). Computer processing
has indisputable advantages, and there is no need to sing its praises. But it is not
an unmixed blessing, and some words of warning are not out of place:
i.

ii.

There is still a belief (especially among people with little experience of
computers) that 'the computer is never wrong'. The computer is no
mental giant, but a moron that slavishly does just what it is told to do. It
cannot be accurate if the humans who operate it make errors. The data
may be inaccurate or entered inaccurately ('garbage in, garbage out'),
errors may be made in giving instructions, or the programs may have
unknown bugs. 'Because of the faith that is placed in computers, the
possibility of undetected human error may be greater when computers
are used.
Analysis by the computer is so easy that there may be a temptation to
examine trivial hypotheses, or hypotheses based on 'data snooping' (i.e.
constructed only after examining the findings)-which may lead to
unwarranted conclusions.
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iii.

Complex statistical procedures have become so readily available that
they are often used even if they are inappropriate for the data or for
answering the questions that the study asks. Microcomputers are coming
into wider use both for data entry and for data processing. Their use is
likely to grow in popularity, as a result of the exponential increase in the
speed, storage capacity and multitasking and networking potentials of
these computers and in the availability of statistical software. Processing
is slower than with a mainframe computer; but if the mainframe computer is busy (so that there is much queuing, or processing is spread over
many time slices) there may be little difference in the total time taken to
obtain results. Personal computer software is generally more userfriendly, providing on-screen explanations, warnings and instructions,
and use of a personal computer facilitates an interactive functioning
mode, whereby decisions about the analyses to do and how to do them
are made and transmitted in an ongoing way rather than in advance.

Table 6: Coding:
Variable

Code

Sex

I. Male
2. Female
9. Unknown

Marital status

I. Single
2.Married
3.Widowed

*Occupation

4.Divorced
I9.Professional
Unknown
II Intermediate
III Skilled
IV Partially skilled
V Unskilled
8.Unclassified
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9. No data on occupation
Height

999. Unknown

Relative weight

888. Unclassified
999. Unknown

*If these categories are used they need to be adjusted to the local situation and more than one
occupation may be included in one category.

6.3. Manual Data-Processing Methods
Hand tallying and hand sorting, although tedious and appropriate for smallscale studies only, are favored by some investigators on the grounds that they
keep them 'close to their data'. 'The figures that we are analyzing represent the
patients, animals, things or processes that we are studying, and the more
familiar we become with them, the more likely we are to know about their
interrelationships, oddities and defects; and the more likely we are to catch
hints of explanations and clues for further research. Hand tallying is the most
primitive method. A tally sheet is prepared in the form of a skeleton table, and a
tally mark is made in the requisite cell for each individual. The usual method is
to make a vertical mark for each individual. Every fifth individual in a cell is
indicated by a diagonal line drawn through the preceding four vertical lines.
This facilitates subsequent counting. An alternative method is to make dots
(arranged in a square) for the first four, then to draw a line (joining two dots)
for each of the next four, so that a square means 8 individuals. A diagonal is
then drawn for each of the next two, so that a complete set of 10 looks like a
little flag (see below)
When a tabulation is done directly from lists (containing information on
different individuals on the same page) or from unwieldy records (e.g.
voluminous clinical files), hand tallying may be a convenient method. Its
disadvantages are that it is laborious and time consuming, and errors are prone
to creep in, especially if a complicated cross-tabulation is being used. If an
error is detected (e.g. if it is found that the total number shown in the table is
one less than the actual number of individuals), this requires the repetition of
the entire process, unless differently colored inks have been used for different
batches of records to help in the localization of errors.
Hand sorting is usually preferable to hand tallying. This requires a separate and
easily handled record for each individual. The records are sorted and physically
separated into piles conforming to the cells in the skeleton table, and the
numbers in each pile are then counted, recounted, and entered. If an error is
detected, it is usually necessary to repeat only part of the procedure. To prepare
a cross classification, the records are usually sorted 'hierarchically'; i.e., they are
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sorted into piles according to one variable, then each pile is sorted according to
a second variable, and so on until the cross classification is complete; each pile
is then counted. The records used may be the forms or cards on which the data
were initially recorded or special forms or cards to which the data have been
transferred for this purpose. If conveniently small cards are used, if information
on each variable is written in a standard position on the card, and if heavy lines
and writing in different colors are used to facilitate the visual identification of
various items of data, sorting becomes relatively easy. Many investigators find
that this is a satisfactory method, except in large or complicated studies. This
form of card-playing has the advantage that it keeps the investigator 'closer to
his/her data' than any other method of processing.
6.3.

DECISION ABOUT STATISTICAL ANALYSIS

During the planning phase the investigator should decide, at least in broad
outlines, how the information he proposes to collect will be analyzed. It is often
helpful to draw up a number of specimen skeleton tables (dummy tables),
showing the scales of classification of the variables they include, i.e. with
column and row headings but containing no figures, and to consider how
different kinds of result will be interpreted. This process of 'thinking forward' to
the analysis often reveals gaps in the data, (variables omitted, no information on
the denominator population, etc.), defects in scales of measurement, or the
superfluity of certain data. It provides a further opportunity for second thoughts
as to whether the study, as planned, is likely to meet its objectives.
Consideration should be given not only to the format of tables, but to the
statistical techniques to be used in the analysis. This often calls for the help of a
statistician, although it is a consoling thought that the analysis of a well planned
study often requires only the simplest statistical techniques. It is foolhardy to
decide to use complex procedures without adequate statistical knowledge or
expert guidance. If a statistician is to be consulted, this should be done during
the planning phase, when he can still influence the design of the investigation,
and not after the data have been collected, when he/she may find that they are
unsuitable for analysis.
In consulting a statistician, it must be remembered that a silly question gets a
silly answer. Unless the investigator can explain very precisely and specifically
what he hopes to learn from his study, the advice he gets, however erudite and
well meaning, may be inadequate and even misleading. The general lines of the
analysis should always be decided in advance. Sometimes a detailed plan can
be prepared (this may be demanded if an application is made for research
funds); but options should be left open to the new findings, as they emerge,
may call for new analyses.
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CHAPTER 7: ETHICAL ASPECTS OF HEALTH RESEARCH
7.1. INTRODUCTION
The application of experimental methods to biomedical research is a product of the
20th century. Many fundamental discoveries were made before this time, but progress
was subsequently achieved through the application of scientific principles to medical
and public health practices. During almost the whole of human history, the only drugs
used were naturally-occurring substances of animal, vegetable or mineral origin, and
long experience had shown that, in the doses used, they did no serious harm (and, in
most cases, not much good either). However, a century ago, the chemical industry
started to develop, for medical use, synthetic compounds that had never existed in
nature. The first of these to have an important impact on the treatment of human
disease was Salvarsan (arsphenamine), introduced primarily as a remedy for syphilis.
An experiment is an attempt to discover something unknown, or to test a supposition
or principle, but we cannot be sure of the outcome. By definition, an experiment
involves chance. It is because of this chance or element of the unknown that ethics
become a paramount issue in those experiments which involve human subjects. Much
basic and developmental biomedical research could be undertaken successfully on
animal models; however, absolute reliance cannot at present be vested in these models
as indicators of physiological, pharmacological or toxicological response in man. All
innovative scientific interventions, whether diagnostic, prophylactic or therapeutic,
should ultimately be evaluated in human subjects. The need for safeguards in human
experimentation cannot be overemphasized, and several important codes have been
developed for the protection of human subjects. The three underlying principles are 1,
17, 18.
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1. Beneficence, which requires that good should result, harm should be avoided, or
that benefit should justify the expected risk or harm;
2. Respect for rights, including the free choice of the subject and protection for those
of diminished autonomy; and
3. justice, which requires an equal distribution of burden and benefit.
7.2. I NTERNATIONAL DECLARATIONS
The first important code of ethics was the Nuremberg Code of 1947: no research
could proceed on human subjects without ‗voluntary consent‘, and this has remained
unchanged in subsequent codes. The World Medical Association, assisted by WHO,
developed an expanded and revised code of ethics to guide doctors in research
involving human subjects, called the Declaration of Helsinki. This was followed by a
revised Declaration in 1975 (Helsinki II), which changed the emphasis from ‗clinical
research‘ to ‗biomedical research involving human subjects‘. This was adopted at the
29th World Medical Assembly in Tokyo in 1975. The demands for new and better
treatment, and its greater distribution, have vastly multiplied the demands for
biomedical research involving human subjects – especially clinical trials. In the
regulation of trials and other biomedical research involving human subjects,
processes of review have been developed by governmental and institutional boards
and committees, which draw heavily upon the guidelines of the Helsinki codes,
including, particularly, the following:
• Biomedical research should follow scientific principles and should be based on
adequately performed laboratory and animal experimentation and on a thorough
knowledge of the scientific literature.
• The design of each experimental procedure involving human subjects should be
clearly formulated in an experimental protocol, to be reviewed by an independent
committee.
• The experiment should be conducted by scientifically qualified person(s) and under
the supervision of clinically competent medical experts.
• Biomedical research involving human subjects cannot legitimately be carried out
unless the importance of the objectives can justify the inherent risk to the subject.
• Every biomedical research project involving human subjects should be preceded by
careful assessment of predictable risks in comparison with foreseeable benefits to the
subject or others. Concern for the interests of the subject must always prevail over the
interests of science and society.
• The right of the research subject to safeguard his or her integrity must always be
respected. Every precaution should be taken to respect the privacy of the subject and
to minimize the impact of the study on the subject‘s physical and mental integrity and
on his or her personality.
• The accuracy of research results must be preserved.
• In any research on human beings, each potential subject must be adequately
informed of the aim, methods, anticipated benefits and potential hazards of the study
and the discomfort it may entail.
• When obtaining informed consent for a research project, a doctor should be
particularly cautious if the subject is in a dependent relationship to him or her. No
pressure or threat should be exercised.
• In case of legal incompetence, informed consent should be obtained from the legal
guardian in accordance with national legislation.
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• Subjects should be informed that they are free to abstain or to withdraw from
participation at any time. Of itself, however, informed consent offers an imperfect
safeguard to the subject, and it should always be complemented by independent
ethical review of research proposals. Moreover, many individuals, including children
and adults who are mentally ill or defective, or who are totally unfamiliar with
modern medical concepts, are therefore incapable of giving adequate consent. For
such groups, in particular, independent ethical review is imperative.
7.3. Consent of subjects
7.3.1. Children
It is axiomatic that children should never be the subjects of research that might
equally be well carried out on adults. However, their participation is indispensable for
research on diseases of childhood and conditions to which children are particularly
susceptible. The consent of a parent or other legal guardian, after a full explanation of
the aims of the experiment and of possible hazards, discomfort or inconvenience, is
always necessary.
7.3.2. PREGNANT AND NURSING WOMEN
Pregnant and nursing mothers should, under no circumstance, be the subjects of nontherapeutic research that carries any possibility of risk to the fetus or neonate, unless
this is intended to elucidate problems of pregnancy or lactation. Therapeutic research
is permissible only with a view to improving the health of the mother without
prejudice to that of the fetus, to enhancing its viability or to aiding the nursling‘s
healthy development, or the ability of the mother to nourish it adequately. Research
directed to induced termination of pregnancy, or undertaken in anticipation of
termination, is an issue that is dependent upon national legislation and religious and
cultural precepts, and therefore does not lend itself to an international
recommendation.
7.3.3. Mentally ill and mentally defective persons
Substantially similar ethical considerations apply to the mentally ill and the mentally
defective. They should never be the subjects of research that might equally well be
carried out on adults who are in full possession of their mental faculties. They are,
however, the only subjects available for research on the origin and treatment of
mental disease or disability. The agreement of the immediate family -- whether
spouse, parent, adult offspring or sibling -- should be sought, but it is sometimes of
doubtful value, especially as mentally deranged or defective patients are sometimes
regarded by their families as an unwelcome burden.
7.3.4. Other vulnerable social groups
The quality of the consent of subjects who are junior or subordinate members of a
hierarchically structured group requires careful consideration, as willingness to
volunteer may be unduly influenced by the expectation of adventitious benefits.
Examples of such groups are medical and nursing students, subordinate laboratory
and hospital personnel, employees of the pharmaceutical industry, and members of
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the armed forces. More seriously objectionable is experimentation on exclusively
selected national or cultural groups.
7.3.5. Community-based research
When research is undertaken on a community basis –for example by experimental
treatment of water supplies, health systems research, large-scale trials of new
insecticides, and nutritional fortification or substitutes -- individual consent on a
Person -to- person basis may not be feasible, and the ultimate decision to undertake
the research rests with the responsible public health authority. Nevertheless, all
possible means should be used to inform the community concerned of the aims of the
research, the advantages expected from it, and any possible hazards or
inconveniences.
7.4. REVIEW PROCEDURES
In highly centralized administration, a national review committee may be constituted
to review research protocols from both scientific and ethical standpoints. In countries
where medical research is not centrally directed, protocols are more effectively and
conveniently reviewed from the ethical standpoint at local or regional level. The basic
responsibilities of locally operative ethical review committees are twofold:
• To verify that all proposed interventions and, particularly, the administration of
drugs under development have been assessed by a competent expert body as
acceptably safe to be undertaken in human subjects; and
• To ensure that all other ethical considerations arising from a protocol are
satisfactorily resolved both in principle and in practice.
Whatever the pattern of the procedure adopted for ethical review, it should be based
on a detailed protocol comprising the steps outlined in this manual. Care should be
taken to ascertain the criteria for determining admission and withdrawal of individual
subjects, including full details of the informed consent procedure. Information should
also be included to establish:
• The safety of each proposed intervention and of any drug or device to be tested,
including the results of relevant laboratory and animal research;
• The presumed benefits and potential risk of participation;
• The means proposed to elicit informed consent, or, when this is not possible,
satisfactory assurance that the guardian or family will be appropriately consulted and
the rights and welfare of each subject will be adequately protected;
• That the investigator is appropriately qualified and experienced, and commands
adequate facilities for the safe and efficient conduct of the research;
• That provisions will be made to protect the confidentiality of the data; and
• The nature of any other ethical considerations involved, together with an indication
that the principles enunciated1, 7,16,17.
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CHAPTER 8: WRITING YOUR RESEARCH PROPOSAL
(PROTOCOL)
8.1. STEPS FOR WRITING RESEARCH PROPOSAL USING NHREC
FORMAT
A copy of the NHREC application form for reviewing proposals technically and
ethically is attached as an Appendix.
Writing a research proposal is the first step in conducting any research. Whether you
intend to submit the proposal to an ethical committee, a research body or a funding
organization, it is vital that the proposal reflects your knowledge of how research
should be conducted and your commitment to its principles. This chapter provide
some brief guidelines to writing your research proposal explaining how each section
of the proposal can be satisfactorily completed 1,2,3,7,18.
8.1. TITLE
The title of the research proposal (protocol) should convey the main purpose (research
question) of the research. The title is usually the first part of the protocol to be read
and therefore should convey maximum information in fewer words (not more than 1215 words). It should be informative, and free of abbreviations or jargons. It
should contain the key words relevant to the proposal objectives (specific
enough to tell the reader what exactly the study is about).
8.2. INTRODUCTION (Background)
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All protocols start with an introduction section. This section (800 words, and 6-8
references). It is a description of the scientific background to the research question the
introduction often begins with a statement of the importance of the research area for
example, the number of people who suffer from the disease being studied or the cost
that it presents to the health authorities. It should include the following sections
(paragraphs):
8.2.1. Statement of problem
State the research problem in precise, clear terms. Define your research problem to
clarify and to focus in your chosen topic. Define the research questions
unambiguously. Describe the problem systematically, to reflect its importance, its
priority in the country and in the local area (biomedical, behavioral and health system
development), and justify why the proposed research on the problem should be
undertaken. Information about the problem should be summarized including essential
points so that the reader is not ‗drowned‘ in detail.
8.2.2. A brief review of current research
The introduction should include a brief review of the landmark studies and important
recent ones. It is essential to do a literature search (e.g. Medline, Pub Med) to be sure
you have covered the literature adequately.

8.2.3. The need for further (your) research
The introduction is not primarily aimed at summarizing present knowledge but must
make the case for the need for further (your) research by highlighting the gaps in
present knowledge.
8.2.4. Rationale
The rationale of a research work indicates the background and events leading to the
need of the study. It is a ―sales document‖ designed to convince the readers that the
proposed work should be considered for endorsement and support. Writing a good
study rationale depends on the preliminary readings on the topic and indicates the
researcher‘s full understanding and knowledge of the previous works in the study
field. The proposal writer is advised to use clear facts that support his ideas. Using too
broad or incorrect information will not be helpful. As well, writing too lengthy
reviews results in that the reader cannot find out the main message of the work and
then less convinced with its rationale. The rationale should make clear how the
problem is relevant to the national needs.
8.3. OBECTIVES
This section is where you should list the hypotheses that your study will test or the
research questions it will address. The aims of your study should be briefly stated.
Seldom number more than four. Do not include objectives for which your study
cannot provide results.
8.4. Variables
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It is necessary to identify the variables that will be involved in the research project
being designed. Variables in a study should be clearly identified and their method of
measurement, as well as the unit of measurement, clearly indicated.
8.5. Statement of research hypothesis
The value of scientific work depends heavily on the originality and logic with which
hypotheses are formulated. If researchers know enough to make predictions
concerning what they are studying, hypotheses may be formulated. A hypothesis
translates the problem statement into a precise, unambiguous prediction of expected.
In the process of formulating hypotheses, all variables relevant to the study should be
identified.
8.6. RESEARCH METHODOLOGY
This section of the protocol presents the study design in detail. It is the longest section
of the protocol, often running to several (4-5) pages. It is advisable to divide this
section into several subheadings to guide the reader to where key information lies.
The methodology section should:
8.6.1. Give an overview
Provide a brief overview of the study design, which will prepare the reader for what is
to come. This should state: the design to be used (survey, case-control study, clinical
trial etc.), who will be studied, and how the required data will be obtained. All of
these topics should then be expanded in detail within the following subheadings:
8.6.2. Specify the study design
The study design should be given in some detail. Some of the more common designs
are: clinical trials, surveys (cross sectional surveys), case-control studies, cohort
studies, qualitative studies, economic evaluation...etc. (Types of research design are
covered in detail in this guide).
8.6.3 Define the study subjects/patients
The study subjects must be described in detail. You should include the following
information as well as any other points relevant to your particular study:
• The criteria for including subjects (inclusion criteria) in the investigation (age
range, gender, special characteristics related to the condition you are investigating).
• The criteria for excluding subjects (exclusion criteria) from the investigation (too
severely ill, presence of other disease, too old or too young).
• The diagnostic criteria (if relevant).
• The recruitment methods. (From clinic lists, from referral doctors case-notes, from
computerized patient lists, electoral role, routinely collected personal records such as
birth and death registers etc.).
8.6.4. Describe how the data will be collected
The data to be collected should be specified, indicating how it will be measured. The
following are important aspects of data collection:
1. Questionnaires
If a postal questionnaire or interview is to be used a list of the items to be covered
should be given. It is necessary to have the completed pro forma ready, piloted and
clearly designed.
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2. Physical measurements
If physical measurements are to be made (e.g. peak flow, muscle strength, or blood
pressure) the type of equipment which will be used should be described and the
manufacturer's name given.
3. Biochemical measures
If biochemical measures are to be made (e.g. serum cholesterol, urinary sodium) the
analytical techniques which will be used should be described and referenced. The
reference should give the methodological details so they need not be repeated except
in outline in the protocol. If there is no reference, a full description will be required.
8.6.5. Outline the study procedures
The logistics of research studies often need careful planning. Funding and evaluating
committees want to know that the following sorts of questions have been addressed
and answered:
• How subjects will be identified and contacted or recruited?
• What sampling methods will be used?
• Where will subjects be interviewed?
• How will the interviews be organized?
• Who will carry out the interviews?
• How will the interviewers be trained?
Some studies involve following patients over time and these need to describe how
follow-up contacts will be organized. For randomized controlled trials, the method of
randomization must be fully described.
8.6.6. Describe sample size calculation
Formal sample size calculations are required for all research studies. These indicate
how many study subjects are needed so that, if the research ideas are correct, it is very
likely that a statistically significant result will be obtained. If the study is too small a
real effect may be overlooked. If it is too large, resources will be wasted. Some
researchers are confident about performing their own sample size calculations. Others
prefer to engage a statistician. However they are performed, the calculations need to
be a prominent part of the protocol. A reference should be made to the method used
for the calculation.
8.6.7. Describe briefly the statistical analysis
A limited description is needed of the statistical techniques, which will be used. It is
usually sufficient to mention a few techniques, such as chi-squared tests, analysis of
variance, multiple regression, logistic regression or Cox proportional hazards. The
appropriate statistical techniques are usually clear from the study design and the
specification of the data to be collected. If you are unsure which tests to use then seek
advice from a statistician. If the statistical analysis is likely to be extensive it might be
best to have a statistician as a supervisor or co-supervisor.
8.7. WOR KPLAN
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The timetable should explain what activities will take place at specified times during
the study. It may be helpful to use a project management chart to illustrate the timing
of activities, particularly if they overlap each other in time. Milestones are an integral
part of a project management chart. They are points in time when specified
measurable endpoints should have been achieved. For example, milestones might be
specified for when various response rates should have been obtained. You can then
assess your progress against expectation and know in good time whether or not you
will finish the project according to plan.
8.8. ETHICAL CONSIDERATION
The main ethical concerns are whether the research will place the patients under
undue risk, and whether the subjects are fully informed about the nature of the study.
So you should obtain ethical permission from your local ethical committee or the
national ethics committee depending on your country regulatory situation which
governs the research ethics issues.
8.9. ORGANIZATION
The researcher has to set clearly the organizational issue of his research work.
i. Institutional profile: The researcher should not only name the place of his study
but also the available facilities including technical and secretarial help and approval of
the study place administrators.
ii. Collaborators: The researcher should include a list of the names of all the
collaborators in his work with their positions, consents, curriculum vitae and their
specific contribution.
8.10. Budget
The budget of a research work is essentially a document of its expenses. The research
is required to outline the capital and running costs together with the hidden costs such
as the use of already existing laboratories, libraries and computer facilities and
technical and secretarial help, in addition to the costs of travel of researchers and
subjects. A portion of the proposed budget should be reserved for the unforeseen
costs. A fully itemized budget is necessary as the granting bodies require a detailed
breakdown of the costs of the projects. The golden rule is not to ask for too much or
too little. It is wise to find out in advance the likely figure a particular granting
authority will allow for a work of the type proposed (which provide a ceiling for the
budget). A narrative portion of the budget is used to explain any unusual items in the
budget. (If the costs are straightforward no explanation is needed). If the narrative is
needed it can be structured in two ways.
i.
ii.

To create ―notes to the budget" with footnote –style numbers on the line
items in the budget keyed to the numbered explanations.
Or if extensive or more general explanation is required, the budget
narrative can be structured as straight text.

8.10. REFERENCES
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The Vancouver style for references is recommended as it is used by almost all
medical journals. It uses numbers in the text and lists the references in numerical
order. References are numbered in the order in which they appear in the protocol. In
the list of references you should give the names and initials of all authors. The
authors‘ names are followed by the title of the article and the title of the journal
abbreviated according to the style of Index Medicus then the year of publication; the
volume number: and the first and last page numbers. References to books should give
the names of any editors, place of publication, edition, and year. Information from
manuscripts not yet in press, papers reported at meetings, or personal communications
should be cited only in the text, and not as a formal reference.
8.11. ANNEXES
Researchers who apply to get the ethical approval certificate for their research
projects from the NHREC are requested to submit the following documents
1. Detailed CV of the principal investigators and supervisor highlighting the
qualifications and the professional experiences and previous research
works of relevance to the proposed work.
2. CVs of collaborators and a letter of their consent and their roles in the study.
3. A letter from supervisor to show his or her approval of the proposal
4. A copy of the informed consent of the study subjects.
5. letter from the institute‘s administrators to show his consent
6. A copy of the study questionnaire.
7. A copy of a detailed protocol in experimental and clinical trials studies.
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ANNEX 1
RESEARCH QUESTIONS AND STUDY DESIGNS
State of knowledge of the
problem

Type of research questions
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Knowing that a problem
exists, but knowing little
about its characteristics or
possible causes.

Suspecting that certain
factors contribute to the
problem.

Having established that
certain factors are
associated with the
problem; desiring to
establish the extent to
which a particular factor
causes or contributes to the
problem.

Having sufficient
knowledge about cause to
develop and assess an
intervention that would
prevent, control, or solve
the problem.

What is the nature/magnitude
of the problem?

Exploratory studies or
descriptive studies.

Who is affected?
How do the affected people
behave?
What do they know, believe,
and think about the problem?

Descriptive case studies
Cross-sectional surveys.

Are certain factors indeed
associated with the problem?
(e.g. Is lack of preschool
education related to low
school performance? Is low
fiber diet related to
carcinoma of the large
intestine? )

Analytical (comparative)
studies.
Cross-sectional comparative
studies.
Case-control studies.
Cohort studies.
Cohort studies.

What is the cause of the
problem?
Will the removal of a
particular factor prevent or
reduce the problem? (e.g.
stopping smoking, providing
safe water)

Experimental or quasiexperimental study designs.

Experimental or quasiexperimental study designs.

What is the effect of a
particular
intervention/strategy? (e.g.
treating with a particular
drug, being exposed to a
certain type of health
education).
Which of two alternative
strategies gives better
results?
Are the results in proportion
to time/money/spent?

ANNEX 2
THE REPUBLIC OF SUDAN
NATIONAL MINISTRY OF HEALTH
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HEALTH RESEARCH COUNCIL

NATIONAL APPLICATION FORM FOR ETHICAL
APPROVAL OF A RESEARCH PROJECT

The application technical and ethical guidelines format are to be read before
completing this form to ensure that the questions are answered appropriately.
You may find it helpful to read both national technical and ethical guidelines and then
fill the format. You can add extra pages.
Before requesting an individual's consent to participate in research, the investigator
must read chapter three in the Guidelines for Ethical Conduct of Research
Involving Human Subjects.
The Arabic version of the informed consent is the form to be used to take the
consent from the Sudanese research participants, so you should fill it in details and
in a language or another form of communication that the individual can understand
the research subject.
Ministry of Health
Health Research Council
2010

Do not include this page with your application
سم هللا الرحمن الرحيم

Part 1: TECHNICAL FORM
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NATIONAL MINISTRY OF HEALTH
NATIONAL HEALTH RESEARCH COUNCIL
NATIONAL HEALTH RESEARCH ETHICS COMMITTEE

NATIONAL APPLICATION FORM FOR ETHICAL
APPROVAL OF A RESEARCH PROJECT

For office use only
Proposal No.:
Date Received:

Please read the technical and ethical guidelines thoroughly before filling the form

Part 1: Technical proposal form
SUMMARY SHEET
Principal investigator
Prof/Dr/Mr.

1

Mrs./Miss

1.1

Title of post, position or appointment presently held by principal
investigator

1.2

Complete Postal address / e-mail

Office Tel.
Tel.
2

Mobile

Institution responsible for the research programme
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Name and address

3

3.1

Co- investigator(1)
Prof/Dr/Mr.

Mrs/Miss

3.2

Title of post, position or appointment presently held by co- investigator(1)

Complete Postal address / e-mail

Office Tel.
Tel.

Mobile

Co- investigator(2)
Prof/Dr/Mr.

Mrs/Miss

Title of post, position or appointment presently held by co- investigator(2)

Complete Postal address / e-mail

Office Tel.
Tel.

Mobile

Co- investigator(3)
Prof/Dr/Mr.

Mrs/Miss
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4

Is the research proposed in this application submitted to elsewhere for :
Support?
If so, to which institute or organization, and what kind of support expected?

4

Is the research proposed in this application reviewed by your Institutional
ethical committee?

Institutional ethical clearance letter enclosed
Yes

5

No

Applicant‘s signature
Date:

6

signature:

Institutional endorsement
Head of institution
Title:ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Nameــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Date:ـــــــــــــــــــــــــــــــــ

Signature

 For more co- investigators use separate paper
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SHEET FOR RESEARCH PROJECT DESCRIPTION
Title of research:

1. Introduction/ Background (Including statement of the problem, relevance of the

problem to the national health or local health objectives (biomedical, behavioral and
health systems development).

2. Review of literature and existing information (showing the relevance of the proposed

research problem to the national health or local health objectives (biomedical,
behavioral and health systems development).
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3. Statement of Objectives

General objective:

Specific objectives:

4. Variables

5. Statement of research hypothesis (if any)
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6. Methodology
Research design:

Selection of research area (description of place where the study will be conducted,
population, health facilities, health personnel,….etc)

Study population:( demographic profile, recruitment inclusion and exclusion criteria)
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Sampling: (sample selection method, method of calculating the sample size ,how
sampling error or bias will be minimized)

Study instruments: (including questionnaire ,details of laboratory tests, detailed
sample taking procedures, drug dosage, clinical case sheet, check list……etc.)

Data collection plan: ( description of how data will be collected, by whom, and their
training,….etc)
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7. Data analysis plan

Data processing: (sorting, coding, manual, computer processing…etc)

Data analysis: (describe what type of statistical analysis will be used (SPSS, odd ratio,
logistic regression….etc), dummy tables….etc.

8. Work plan:
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 Place (include institutional technical facilities available)

 Time (include when study to commence, duration, if in stages the time schedule for

each part)

9. Budget :( Personnel/ consumable items/ transportation/ field expenses…..etc.)

10. References:

11. Annexes
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ANNEX 2
Part II: Ethical consideration guidelines

Part Two: Ethical Considerations
1. What is an estimate of total time involved for participants in the study?

2. Who will carry out the research procedures?
3. What other research studies is the principal investigator currently involved with?
4. Where will the research procedures take place?
5. Does the project Involve collection or use of human tissue?
6. If yes: will this material be used in further studies?
8. Is it intended to inform the participant‘s doctor of individual results of the
investigations, and their participation, if the participant consents?
9. If no, outline the reasons
10. Does the researcher, the host department, the host institution, have any financial
interest in the outcome of this research? If ―yes‖, please give details.

1- Minimization of Harm:
1. How do the research procedures differ from standard treatment procedures?
2. What are the benefits to research participants taking part?
3. What are the physical or psychological risks, or side effects to participants or
third parties? Describe what action will be taken to minimize any such risks or
side effects.
4. What facilities/procedures and personnel are there for dealing with emergencies?
5. What arrangements will be made for monitoring and detecting adverse
outcomes?
6. Is the trial being reviewed by a data safety monitoring board (DSMB)?
7. If yes, who will fund of the DSMB?
8. What are the criteria for terminating the study?
9. Will any potential toxins, mutagens or teratogens be used?
10. If yes, specify and outline the justification for their use
11. Will any radiation or radioactive substances be used?
12. Has the National Committee for atomic energy completed risk assessment?
13. If yes, please enclose a copy of the risk assessment, and the contact name and
phone number
14. If no, please explain why
15. Will any drugs be administered for the purposes of this study?
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16. If yes:
a. is approval of the concerned authorities required?
b. trade name of drug
c. Chemical name of drug
d. Pharmacological class:
e. Pharmacological class, e.g., long half life, receptor selectivity.
f. Recommended dose range
g. Form of administration in the study
h. Known or possible interactions with non-trial drugs the participants may be
taking
i. Side effects and adverse reactions
17. Does the study involve the use of healthcare resources?
18. If yes, please specify:
19. What effect will this use of resources have on waiting list times for patients i.e.
for diagnostic tests or for standard treatments?
2- Privacy and Confidentiality
1. How will participants be recruited? (e.g. advertisements, notices)
2. . Where will potential participants be approached? (e.g. outpatient clinic) If
appropriate describe by type (e.g. students)
3. Who will make the initial approach to potential participants?
4. How will data including audio and video tapes be handled and stored to
safeguard confidentiality (both during and after completion of the research
project)?
5. What will be done with the raw data when the study is finished?
6. 35. How long will the data from the study be kept and who will be responsible
for its safe keeping?
7. Who will have access to the raw data and/or clinical records during, or after,
the study?
8. Describe any arrangements to make results available to participants, including
whether they will be offered their audio tapes or videos.
3- Informed Consent
Consent should be obtained in writing, unless there are good reasons to the contrary.
If consent is not to be obtained in writing the justification should be given and the
circumstances under which consent is obtained should be recorded. Attach a copy of
the information sheet and consent form.
1.
2.
3.
4.

By whom, and how, will the project be explained to potential participants?
When and where will the explanation be given?
Will a competent interpreter be available, if required?
How much time will be allowed for the potential participant to decide about
taking part?
5. In what form (written or oral) will consent be obtained? If oral consent only,
state reasons
6. Are all participants able to consent themselves?
7. If no, explain why, and who will consent for them?
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8. Is there any special relationship between the participants and the researchers?
E.g. doctor/patient, student/teacher
9. Will there be any financial cost to the participant, e.g. travel costs? If so, will
such cost be reimbursed?
10. Will any payments be made to participants or will they gain materially in other
ways from participating in this project?
11. If yes, please supply details
4- Declarations
1. Declaration by Principal Investigator

The information supplied in this application is, to the best of my knowledge and
belief, accurate. I have considered the ethical issues involved in this research and
believe that I have adequately addressed them in this application. I understand that if
the protocol for this research changes in any way I must inform the ethics committee.
Applicant’s signature
Date:

signature:

2. Declaration by institution which the Principal Investigator is located or appropriate

I have read the application and it is appropriate for this research to be conducted in
this department I give my consent for the application to be forwarded to the concerned
ethics committee.

Institutional endorsement
Head of institution

Title:ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Nameــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
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