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Data Preparation, Analyses and 
Interpretation

• A study is designed with the expectation that all the 
planned steps have been carried out as per the 
design
– But things may vary here and there

• So, some steps are still necessary to ensure that the 
integrity and validity of the findings are maintained

• This will ensure that the conclusions drawn from 
data analysis are valid

• Data analysis involves: (1) preparing data, (2) 
analysing the data and (3) interpreting the data
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Data Preparation

• Usually, all most all research studies need some 
form of data collection and entry

• Data is critical for research

– Therefore, data must be treated with care and respect

• Planning needs to be done for:

– How the data will be logged

– How data will be entered

– How data will be transformed, and how data will be 
organised into a data base
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• Contd. (Data preparation)

• Logging and Tracking Data

– The data is to be logged in a computer database

– The databases that can be used are:

• MS Access

• MS Excel,

• SPSS

• SAS

• The data tracking system is the recruitment log

– The recruitment log is a comprehensive record of all individuals who participated 
in the study

– This can also include the date and time the potential participants were 
approached, and

• Whether they provided informed consent to participate

– It is important not to record any identifying information even for those who 
declined consent

– By this system, it may be determined whether the sample is representative or not
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• Contd, (Data ….)

• Data Screening

– Immediately, after data collection it should be screened 
for accuracy of all data

• If not, the researcher may re-contact the study participant to 

address any omissions, errors, or inaccuracies

– Certain computerised data assessment tools are 
available

– Data collection and data entry are often done by 

different persons

– The tools can be programmed to accept data only within 

certain ranges, check blank fields or skipped items
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• Constructing a Database

– After the data has been screened, it should be entered 
into a well structured database

– The statistical analysis and the software package that 
will be used need to be considered as well

– A general structure database need to consider:

• The variables that need to be considered for entry

• The researcher often need to go back to the hard data and find 
the missing elements

• Forgetting  to  enter a few variable may not be a problem

• But forgetting to collect the required variable will pose serious 
problem
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• The Data Codebook

– It can be a manual or computerised list of variables

– It provides a clear and comprehensive description of the 
variables

– These variables will be included in the database

– The data codebook is essential for analysing data

– Without this the database may become uninterpretable

– The bare minimum items that the codebook should 
include are as under:

• Variable name

• Variable description

8

• Contd. (Data …)

• Variable format, such as

– Numerical

– Text,

– Date

• Instrument or method of collection

• Date collected

• Respondent or group

• Variable location (in database)

• Notes

• Data Entry

– For data entry, the actions as discussed earlier must be completed

– These are: screening for completeness and accuracy, developing a 
well-structured database and a detailed codebook

– Even then many errors occur at this stage
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– One way of ensuring the accuracy of data entry is through double 
entry

– Data is entered in the database twice either by the same operator 
or different operators, the data bases are compared for 
discrepancy

– These are then examined to resolve the discrepancy

– If not possible to resolve then they may be treated as missing data

– As an alternative, the researcher may design a standard process of 
checking the data for inaccuracies

• A careful review can be done to detect out-of-range values, missing data, 
and incorrect formatting

• Many database programmes such as MS Excel, MS Access, SPSS can do 
these jobs

– Data entry if done this way may subsequently reduce data cleaning 
effort
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• Transforming Data

– After the previous actions, certain transformation is necessary 
before the data can be analysed

– It involves the following steps:

• Identifying and coding the missing values

• Computing totals and new variables

• Reversing scale items

• Recording and categorization

• Identifying and coding missing values

– There will be some missing values always

– Most statistical packages e.g. SPSS will provide option to ignore 
such cases

– These programmes typically allow designate specific values to 
represent missing data
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• Computing Totals and New Variables

– Sometimes new variables are required to be created based 
on values from other variables

– Sometimes data is not normally distributed

– In this case analysis may be vitiated

• Certain data transformations may serve to normalyse the distribution 
to to improve the accuracy of the outcomes

• Reversing Scale Items

– Many instruments and measures use items with reverse scale

• This is to avoid to fall into a “response set”

• A response set occurs when a participant begins to respond in a 
patterned manner to questions or statements on a test or 
assessment measures regardless of its content
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• Recoding Variables
– Some variables may be more easily analysed if they are 

recorded into categories

– For example, a researcher may wish to collapse income 
estimates or ages into specific ranges

– This is an example of transforming a continuous variable 
into a categorical variable

– Transforming a variable may reduce their specificity

– Once the data has been screened, entered, cleaned, and 
transformed, they should be ready to be analysed

– Need for transformation may not become apparent till 
data analysis begins
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• Data analysis

– Data analysis allows:

• description of groups of individual’s 

• Examine the relationships between different variables

• Measure differences between groups and conditions

• Examine and generalise results obtained from a sample back to the 
population

– Types of Statistical analysis

• Two types:

– Descriptive statistics, and

– Inferential statistics

– Descriptive statistics allow to describe the data and examine 
relationship between variables

– Inferential statistics allow to examine causal relationships
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• Descriptive Statistics

– Frequency distribution

• This is the basic method and the starting point and foundation 
of all statistical analysis

– Characteristics of a good frequency distribution table:

• The table should have a heading

• All columns should have headings

• Depending upon the type of data frequency, there may be row 
headings

• In grouped data, number of classes  should not usually exceed 
10

• Class boundaries should not have gaps
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EXAMPLE
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• Central Tendency

– Central tendency of a distribution is a number that 

represents the typical or most representative value in 
the distribution

– In a single value characteristics of data set can be 

described

– The most widely used central tendency  are the mean, 
median and mode

– Mean is most widely used measure of central tendency

• The extreme outlying values may influence the mean

• It is most accurate when data is centrally distributed
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• Median
– It is the middle value in a distribution of values

– The median can be identified in an ordered data set

– In a even  numbered data set, there are two middle 
values
• If these two middle values are identical, then the identical 

value is the median

• If not identical, then average of two middle values is the 
median

– In an odd-numbered data set there is only one middle 
value

– This middle value is the median 
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• Mode

– Mode is a value that occurs most frequently

– In a smaller data set the frequencies of each data can be counted 

– The one with maximum frequency is the mode

– In a larger data set it can be identified from the frequency 
distribution table

– Mode is most useful with nominal and ordinal data  and when the 
data is not normally distributed

– A data set may have more than one modes

• So it can be bimodal or trimodal

– The three central tendencies may yield different values but when 
the data is normally distributed, these three values are identical
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• Dispersion

– Dispersion indicates how the data vary

– For example,

• two data set may have same mean median and mode but it 
does not say how these two data sets are spread out

• Another way of describing a data set is to describe its spread

• This spread is referred as dispersion of a distribution

– Dispersion measures:

• Range

• Standard deviation

• Variance
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• Measures of Association

– Correlation

• This is the basic measure of association

• It is expressed in a single number (r) correlation 

coefficient

• It indicates direction of relationship (positive or negative) 

and the intensity of relationship (-1 to + 1)

• It may also provide information whether the relationship 

is statistically significant
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DIRECTION OF ASSOCIATION

In general correlation coefficient  .01 to ,30 are considered small, 
.30 to.70 are considered moderate and correlations of .70 to.90 
are considered large

• Contd. (Data …)

• Inferential Statistics

– To draw inferences about the population from the 
sample statistic is done by inferential statistics

– Inferential statistics help us to draw conclusions beyond 
our immediate sample and data

– Example:

• Level of nurse engagement in the entire hospital can be 
ascertained from a sample study of nurses in the same hospital

• As this inferences are somewhat a guess work some amount of 
error can creep in

• Probability of this error occurring can also be measured

– Inferences begin with formulation of a hypothesis
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• Types of Inferential Statistics

– There are many

– A few inferential statistics more commonly used are:

• T-Test

• Analysis of Variance (ANOVA)

• Chi-square, and 

• Regression

• T-Test

– This is used to test mean differences between two groups

– In general, they require a single dichotomous independent 
variable and a single continuous dependent variable
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• Contd. (t-test …)

• Example:

– t-tests can be used to test for mean differences between 
experimental and control groups in a randomized 
experiment, or

– To test for mean differences between two groups in a 
non-experimental context

• (such as whether clientele of corporate hospitals are more 
intolerant than public hospital clients)

– When the researcher wishes to compare the average 
(mean) performance between two groups on a 
continuous variable

• In this circumstances, the t-test can be used
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• Analysis of Variance (ANOVA)
– It is also a test for comparison of mean

– The difference between t-test and an ANOVA

• ANOVA can compare means across more than two groups or 
conditions

– Therefore a t-test is a special case of ANOVA

– When means of two groups are tested by t-test as well 
as ANOVA, the results will be same

– It is possible to do a series of t-tests to examine the 
differences between more than two groups
• But this will obviously be inefficient

• There will also be more experiment wise error
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• Contd. (ANOVA)

• Though ANOVA means analysis of variance, but 
actually it compares between group means

– The name ANOVA comes from the way procedure uses 
variances for deciding on differences

• ANOVA has many variations

– Which one to be chosen shall depend on the study 
hypothesis

– Example:

• A one-way ANOVA is used to compare the means of two or 
more levels of a single independent variable

• So , ANOVA can be used  to examine the differential effects of 
three types of treatment on levels of depression
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• Contd. (ANOVA)

• Alternatively, multifactor ANOVAs can be used when a study 
involves two or more independent variables

• Example:

– A 2 X 3 multifactor ANOVA test is designed to examine  
effectiveness of two factors  on reducing symptoms of 
depression

• Factor 1 - different treatments

• Factor 2 - high or low levels of physical exercise

– Similarly, if a study has three factors, a 3-way ANOVA  can be 
used

– In multi-factor ANOVA, main effects of each independent 
variables can be examined

• Also  potential interaction of two or more variables in combination can 
be  examined
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• Another variant of the ANOVA is the multiple analysis 
of variance (MANOVA)

– The MANOVA is used:

• When there are two  or more independent variables or more 
dependent variables

• And, they are generally related in some way

– Example (from previous example):

• Measuring effects of different treatments on depression

• Measured in several different ways

• Two ways analysis can be done

– Separate ANOVAs, or 

– MANOVA – this is more efficient and more informative
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• Chi-square χ2

– The inferential statistics t-tests, ANOVA are appropriate continuous 
dependent variables

– Chi-square  statistic can be used in nominal or ordinal data

– This test is done by comparing proportions and deciding whether the 
proportion that is higher or lower can happen by chance

– It summarizes the discrepancy between observed and expected 
variables

• Small discrepancy will have small chi-square value

– Chi-square is also used in categorical variables

– To test, the data must be nominal or ordinal because Chi-square is a 
test of proportions

– As Chi-square compares tallies of categorical responses between 
groups, it can be conducted only on actual numbers and not on 
precalculated percentages or proportions
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• Regression
– Linear regression is used for prediction

– It also examines the association between variables

– There are two basic types of regression
1. Simple regression

2. Multiple regression

– In simple regression, a dependent variable is predicted 
with a single independent variable

– In multiple regression, any number of independent 
variables are used to predict dependent variable

– Logistic regression
– Can predict dichotomous variables
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– Dichotomous means variables having two possible sides such as 
presence or absence, yes or no etc.

– Logistic regression provides information about the strength and 
direction of the association between the variables

– Logistic regression coefficients can be used to estimate odds 
ratios for each of the independent variables in the model

– These odds  ratios can tell us how likely a dichotomous outcome 
is to occur given a particular set of independent variables

– Example:

• In a study to determine how likely an elderly ventilated patient admitted 
in ICU is likely to develop lung infection

• The three independent variables are: elderly, ventilated, ICU and 
dichotomous dependent variable is lung infection

• The question “how likely”  can be answered by the odds ratio
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