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Abstract
Reliability and validity are among the most important and
fundamental domains in the assessment of any measuring
methodology for data-collection in a good research.
Validity is about what an instrument measures and how
well it does so, whereas reliability concerns the truthfulness
in the data obtained and the degree to which any
measuring tool controls random error. The current narrative
review was planned to discuss the importance of reliability
and validity of data-collection or measurement techniques
used in research. It describes and explores
comprehensively the reliability and validity of research
instruments and also discusses different forms of reliability
and validity with concise examples. An attempt has been
taken to give a brief literature review regarding the
significance of reliability and validity in medical sciences.
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Introduction
The validity factor in research is about the assessment of
how accurate is the measure of data or results, while the
reliability factor is about the consistency of a measure of
results or data.1 Reliability and validity are the fundamental
concepts in research, used to assess the quality of research
which together specify how well a methodology, data-
collection technique or data analysis is planned to measure
study variables or parameters.2 The significance of
assessing the research tool’s accuracy and consistency i.e.,
validity and reliability respectively, has been reported in
literature, but usually this aspect is ignored or not
measured properly in medical sciences by researchers,
especially those in developing countries. This limitation has
been linked mainly due to the dearth of knowledge among
researchers about how to measure the validity and
reliability in research.3

The validity refers to how well the data represents the true
findings among the participants of a study and among the
similar individuals not participating in the study.4 This
applies to all types of clinical research, like prevalence,
diagnosis, interventions or disease-association studies. The

validity of a research is more important and harder to
evaluate than reliability. To gain valuable results, the data-
collection methods should be valid, research should be
measuring what it plans to measure to ensure that the
conclusions drawn from results are also valid.5,6

A meticulous assessment of validity and reliability
comprises an assessment of the data-collection
methodology which should be precise to present a
standard and acceptable research. This provides a good
relation to interpret data, especially from the psychometric
tools, like questionnaire, symptom scales and observer
ratings, which are frequently used in research regarding
clinical practice, medical education and administration.7,8

The data-collection errors in terms of validity and reliability
not only jeopardise the ability to get important results, but
can also damage significance of scores in preparing a good
research.3

In modern research, validity and reliability are crucial
concepts used in enhancing the precision and accuracy of
the evaluation and assessment of a research project.5,9

Without this, it is very hard to describe the effects of
measurement errors over theoretical interactions that are
being measured. The reliability and validity of data can be
enhanced by using various types of methodology in the
data-collection process to obtain the correct information.
Researchers usually fail to give an account of the reliability
of their tools and are also unable to give the details of
inextricable link between validity of scale and effective
research.10,11 Construction or development of variables and
the use of instruments or tests to measure or quantify these
variables are crucial steps in research. Using an appropriate
or better methodology with high validity and reliability in
data-collection enhances the scientific quality of the
research. Therefore, the objective of establishing research
validity and reliability is basically to ensure that the data is
comprehensive, replicable and the results produced are
accurate.

The current review was planned to describe and explore
comprehensively the reliability and validity of research
instruments, and to discusses different forms of reliability
and validity with concise examples.

Materials and Methods
The current literature review comprised online search on
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PubMed, Medline, Medscape, Research Gate, Excerpta
Medica Database (EMBASE), Health Management
Information Consortium (HMIC), Cumulative Index to
Nursing and Allied Health Literature (CINAHL+), Google
search and PakMediNet databases which carry archives of
majority of biomedical journals from across the world.
Scientific publications published from January 1, 2005, to
April 30, 2020, were searched using key words ‘reliability’,
‘validity’, ‘assessment’, ‘tools’, ‘methodology’, and ‘medical
research’. All relevant scientific papers, written in English,
published within the stipulated timeframe were included.
News articles, non-scientific commentary and reports were
excluded.

Results
What is reliability?: Reliability is defined as the consistency
of a method in measuring something. The measurement is
considered reliable if the same result can be attained
consistently by applying the same methodology under
similar conditions. For example, in the measurement of
water temperature at different times but under the same
conditions, the thermometer always displays the same
temperature, it proves that the results are reliable. In
contrast, if the use of a symptoms questionnaire to
diagnose a disease by different clinicians fails to give the
same diagnosis, it shows that the questionnaire has a low
reliability in terms of measuring that disease.4,12,13

What is validity? Validity is defined as to how accurately a
methodology measures a variable that it intends to
measure. High reliability is one of the indicators showing
that a result is valid and any unreliable methodology of
data-collection is probably not valid. For example, if the
measurement of temperature with a thermometer each
time shows different readings, even under carefully
controlled similar conditions, probably the thermometer is
malfunctioning and therefore its temperature reading is
not valid. Similarly, if the results of a symptoms
questionnaire shows a reliable diagnosis when data is
collected on different occasions by different clinicians, it
indicates that the questionnaire has high validity as a
measurement of the diagnosis in that medical
condition.13,14

Understanding reliability vs validity:4,5,15 Validity and
reliability are different terms in meaning, but are closely
related to each other. The reliability is the extent to which
the results can be reproduced when the research is
repeated under the same conditions, whereas validity is the
extent to which the results really measure what they are
supposed to measure.

In research, it is difficult to assess validity compared to
reliability, but validity assessment is more important. It is

very important that methodology and data-collection
methods should be valid to achieve useful results and the
research must measure what it claims to measure. This also
guarantees that the discussion of results and conclusions
drawn are also valid.

However, to ensure validity, the element of reliability is not
enough on its own, because even a reliable test may not
precisely reflect the real situation. A good example in this
regard is that a thermometer used to measure temperature
gives reliable results, but if it is not calibrated properly it
may give false readings. Therefore, in this case the
temperature measurement is not valid.

How are reliability and validity assessed? Reliability is
assessed by testing the consistency of results across time,
between different observers and across the parts of the test
itself. It can be done by comparing different versions of the
same measurement. The validity of a research is measured
by examining how well the results of a study compare with
or correspond to the existing recognised theories and other
measures of the same idea. Validity is usually difficult to
evaluate, but can be assessed by comparing the results to
other relevant data or theory. Different methods of
estimation of validity and reliability are usually divided into
different types.5

Types of reliability: There are different types of reliability
which can be assessed through various statistical
methods.12,,13

a. Test-retest reliability: It is consistency of a
measure across time, meaning that when
you repeat the test, do you get the same
results? 
An example is a questionnaire designed to
measure personality traits completed by a
group of people. When the same
questionnaire is repeated after days, weeks
or months, and give the same responses, it
indicates a high test-retest reliability.

b. Inter-rater reliability: It is the consistency
of a measure across observers or raters,
meaning that when different observers
conduct the same assessment, they get the
same results.
An example is checklist-based assessment in
which different examiners submit
substantially different assessments for the
same student assignment or project. It
clearly shows that the checklist used for the
assessment has low inter-rater reliability.
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c. Internal consistency reliability: It is the
consistency of the measurement itself,
meaning that it measures if you get similar
results from different parts of a test which is
designed to measure the same thing.
An example in this regard is that you have
designed a questionnaire to measure the
self-esteem of a person. If the results are
randomly split into two halves, it shows a
strong correlation between these two sets of
results, while varied results in the two halves
indicate a low internal consistency in the
results.

Though important, reliability contributes to the validity of
measurement tool, like questionnaire etc, it is not an
adequate condition for the validity of a tool.  The lack of
reliability may be due to discrepancy among measuring
tools or observers like instability of the variable being
measured or a questionnaire4,14 which invariably affects the
validity of such a tool or questionnaire.16,17

Types of validity: The validity of data can be based on
estimation of the three main types of evidences which can
be assessed through statistical analysis or expert
judgement.4,13,14

a. Construct validity: It is the adherence of an
assessment to the existing knowledge and
theory of the concept which is being
measured.
An example is that of a questionnaire on self-
esteem which could be assessed by gauging
traits, like optimism and social skills, which
are known to be associated with self-esteem
concept. The strong correlation among the
scores for self-esteem and associated traits is
highly indicative of high construct validity.

b. Content validity: It is the extent to which an
assessment covers all aspects of the idea
being measured.
For example, a test which assesses the level
of French language in students contains
writing, reading and speaking, but contains
no listening component.  The listening is an
essential component of language ability, as
agreed by experts. As such, this test lacks
content validity for measuring the overall
level of ability in French language.

c. Criterion validity: It is the extent to which
the data measured corresponds to the other
valid measures of the same domain or
concept.

For example, analysis of the opinion of voters
in a locality about their favourite and
winning candidate. Subsequently, if the
results of this survey accurately predict the
outcome of election, it will show high
criterion validity of the survey.

d. Predictive validity: It refers to the degree to
which operationalisation can predict or
correlate with other measures of the same
construct that are measured at some time in
the future. For example, predictive validity is
slightly different in job applicants for
selection at the time of interview and then
after the individuals work in the job for a
year or so. Their test scores are correlated
with their first year job performance to see
the validity of cognitive tests administered
for selection.

To assess cause-and-effect relationship of validity it is
important to consider  internal and external validity.
Internal validity refers to how accurately the results
obtained in reality measure what they were considered to
measure, whereas external validity shows how precisely the
results obtained represent the reference sample or
population from which the study sample was drawn.17

How to ensure validity and reliability in research? The
validity and reliability of results depends on conceiving a
strong research design, choosing appropriate
methodology, proper sample selection and by conducting
the research meticulously, consistently and carefully. 

Ensuring validity: Validity of research should be assessed
at the earliest possible stage, like while deciding how to
collect data. If a researcher is using rating scale or scores to
measure the variations in parameters like physiological
properties or psychological traits, then it is essential that
the results should reflect the real disparities or variations
as accurately as possible.14,18

To ensure this it is better to select a high-quality, targeted
technique to measure data. The technique of data
collection should be based on existing or latest knowledge
and thoroughly researched. For example, while collecting
data on personality trait, it is more appropriate to use a
standardised questionnaire which is considered more valid
and reliable. If researchers want to develop their own
questionnaire, then it should be based on established
findings or theory from previous studies, and the
questioner should be precisely and carefully worded.
Secondly, the sampling methods should be appropriate in
sample selection. Thirdly, to achieve generalised and valid
results, the subjects or parameters to be assessed should
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be clearly defined e.g. specific age group, geographical
location or profession. Finally, the size should be adequate
which should be representative of the population,
procedure or parameter.4,18,19

Ensuring reliability: The reliability of a research should be
taken into account throughout the data-collection process.
While using a data-collection technique or tool, it is very
important that data should be stable, precise and
reproducible. One should be sure that methodology should
be planned carefully and applied consistently, especially
when multiple researchers are involved in data-
collection.11,19

It is very important to standardise research or data-
collection conditions. While collecting data the conditions
should be kept as consistent as possible to minimise the
external factors that may influence the process and may
lead to result variation. For example, in experimental setup,
all participants should be given the same information and
assessed under similar conditions.20

Discussion
In research critique, an essential component is to assess
how amicably the validity and reliability issues have been
addressed and how it influences the decision about
whether or not to implement the research findings into
medical practice. A good quality research will provide
evidence of how all these issues have been addressed in a
study. This will help in assessing the research reliability and
validity and also help in deciding whether or not to apply
these results in clinical practice.8,20

The reliability of research denotes to a measurement which
provides reliable, consistent, precise data which is
trustworthy and can be repeated, especially in quantitative
research.21,22 It also designates the extent to which it
ensures that reliable data measurement can be applied
across time and various parameters without bias, meaning
error-free. In qualitative research, it designates as to when
a researcher’s approach is reliable across different projects
and different researchers.8,10

The research study validity refers to how well the study
participants’ results represent the true findings among the
same group of individuals not participating in the study.
This concept applies to all kinds of clinical studies,
including those related to diagnosis, interventions,
association and prevalence of a disease.

The research study validity comprises two domains i.e.,
internal validity and external validity.11 The internal validity
is defined as “the extent to which the observed results
represent the truth in the population we are studying and
thus are not due to methodological errors”. The different

factors can threaten the internal validity of a study, like
measurement errors and sample selection, and the
researchers should consider all these to avoid errors.3,23

After establishing the internal validity of a study, the
researcher can proceed to establish the external validity by
assessing whether the study results can be applied to
similar subjects in a different setting or not. The external
validity of a study shows up to what extent the study results
are generalisable to other patients in daily practice,
especially over the population for which the sample is
thought to represent.

Lack of internal validity of a study suggests that the results
obtained differ from the reality, so one cannot draw any
conclusions from these results. Therefore, if a trial results
are not valid internally, the external validity of that study is
irrelevant. The lack of external validity denotes that the trial
results cannot be applied to patients who differ from the
study population. Therefore, they could lead to low
treatment adoption which is tested in the trial by other
clinicians.19,23

Adequate quality control, carefully ensuring the study
planning and implementation of strategies like sample size,
data-collection, data analysis and proper recruitment of
subjects are essential to enhance the internal validity of a
research. The external validity of a research can be
increased by using broad-based inclusion criteria in a study
population which resembles more closely to real-life
patients and in clinical trials, by selecting an intervention
which is more feasible to apply.23,24 Measurement of errors
done simultaneously through multiple sources instead of
one source at a time is more reliable in sensory testing.18

Another study has stressed the important role of construct
validity by using scale scoring in driving proper
conclusions.25 Similarly, Burns et al.26 and Campos et al.27

have also stressed the importance of validity and reliability
in research.

Aoki et al.10 also emphasised in their systemic review the
importance of developing or identifying a patient-reported
outcome measure with content validity as a future research
agenda by using preliminary evidence for reliability and
validity of the Shoulder Pain and Disability Index. Studies
have stressed considerable improvement in validity and
reliability in designing a valid assessment tool for
transitional incidents identification in medical records of
primary and secondary care.28,29 Similarly, many other
studies have also supported the importance of establishing
the validity and reliability in research to produce a good
quality research.6,24,30-33

Evaluation of the quality of measure: Proper or accurate
assessment of research reliability and validity are key
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indicators of the quality of a measure or assessment.
Therefore, it is crucial to mention that how accurately the
reliability and validity issue has been addressed and how it
will influence the decision about whether or not to
implement the study findings into clinical practice. In
quantitative research, the rigour is determined by assessing
the reliability and validity of the instrument or tools used
in data-collection or measurement. The research will be
considered fruitful beyond any doubt if error margins are
low and research results are of high standard.4,16,20

The trustworthiness (validity and reliability) of data is the
foundation of a research to draw a good conclusion.16,34

Kimberlin et al.5 stressed that assurance of the quality and
integrity of measuring instrument is a prerequisite in
reliability and validity of research. A study tried to create an
evidence-based assessment tool to measure reliability and
validity.35 Another study concluded that patient-centred
assessment methodology is a reliable and valid tool in the
assessment of disease complexity during the early stage of
secondary care hospital admission.36

A good standard research should provide evidence that all
these issues have been properly addressed in a study. This
will help to assess the research reliability and validity and
also help decide whether or not one should apply the
research findings in area of clinical practice.6,8

Where to mention validity and reliability in a paper or
research thesis: It is appropriate that the validity and
reliability issues be discussed in various sections of a
research project, dissertation or thesis to make the work
more trustworthy and credible.  The emphasis should be
given while planning the research and interpreting its
results. In the literature review section, information about
what other researchers have done to plan and improve the
methods which are more reliable and valid should be
mentioned for guidance. In methodology, the information
regarding different measures adopted in sample selection,
sample size calculation, sample preparation, external
conditions and measuring techniques should be
mentioned to ensure the reliability and validity of a study.
If reliability and validity is calculated, its values should be
added along with the main results. In the discussion
section, comments are essential regarding how the results
are reliable and valid and if they are consistent and reflect
the true values or not? If not, reasons should be given.1

Conclusion
It is imperative that reliability and validity factors are kept
in mind  to ensure accurate results, which enhances the
probability of arriving at the right conclusion in research.
Reliability is essential for the validity of research, but is not
adequate on its own.
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