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Abstract
Privacy aspects in technology-mediated interpersonal
interaction exhibit complex influence of a large number
of diverse factors. Therefore, it is difficult and
complicated to isolate the effects of each individual
factor across a collection of individual studies. This
issue is exacerbated by the rapid pace of technological
changes and the influence of these changes on
privacy-affecting practices and preferences. To help
tackle the challenge of synthesizing results across the
various quantitative investigations, we suggest the
application of meta-analysis. In addition to deriving
statistically verifiable collective insights from the
literature, meta-analysis can identify higher level gaps
and shortcomings. We provide a brief introduction to
meta-analysis and summarize its individual steps.
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Introduction
Since the beginning of the century there has been
rapid growth in studies of privacy in
technologically-mediated interpersonal interactions.
These studies have utilized a diversity of methods to
examine the relationship between privacy and a wide
variety of factors ranging from characteristics of
individuals to features of larger cultural environment.
Since privacy aspects exhibit complex influence of a
large number of diverse factors, it is difficult and
complicated to isolate the effects of each individual
factor across a collection of studies. This issue is
exacerbated by the rapid pace of technological
changes and the influence of these changes on
privacy-affecting practices and preferences. To help
tackle the challenge of synthesizing results across the
various quantitative investigations of privacy, we
suggest the application of meta-analysis. In addition to
deriving statistically verifiable collective insights from
the literature, meta-analysis can identify higher level
gaps and shortcomings. In the following section, we
provide a brief introduction to meta-analysis and
summarize each of the individual steps involved.

Meta-analysis
Meta-analysis is a systematic and powerful method for
reviewing existing quantitative research on a chosen
topic. Like a narrative literature review, meta-analysis
aims to summarize results in the research domain by
identifying key influencing factors and their effects.
However, meta-analysis differs from a conventional
literature review in two important ways:

1. Meta-analysis yields quantified insights: A
meta-analysis is based on evaluation of statistical
significance of effect sizes of the factors involved as

opposed to the simple “counts” used in most narrative
reviews. In other words, a meta-analysis considers
both the direction as well as the magnitude of effects of
the factors in each study and examines the distribution
of the individual effects across all studies.

2. The results of meta-analysis can be subjected to
statistical validation: A meta-analysis generates a
quantitative coding of study characteristics and
variables along with corresponding effect sizes.
Multivariate statistical techniques, such as variance
analysis or regression, can then be applied to enable
judgments regarding statistical validity of the
conclusions of the meta-analysis.

For instance, a typical literature review will include the
number of studies reporting a statistically significant
relationship between gender and privacy concern but
would not be able to provide information about the
average strength of the relationship across all studies.
The strength of the overall effect, however, is not
dependent on the number of studies in which it is noted
but on the size of the effects that are reported by the
studies. A meta-analysis is able to combine these
effect sizes in a systematic manner, thereby yielding a
single measure of the effect of gender on privacy
concern as suggested by collective results of the
individual studies. These features make meta-analysis
particularly attractive for comparing results across
studies and integrating frameworks and metrics, which
are two of the goals of the Measuring Networked
Privacy workshop.

A typical meta-analysis involves five main steps
summarized below. Durlak and Lipsey [2] provide
in-depth practical guidance on how to apply each step.



1. Formulate the research question(s): At the
beginning of any meta-analysis it is important to have a
clear goal that will help focus the analysis. There are
two types of meta-analyses: explanatory and
hypothesis-driven. An explanatory meta-analysis aims
to synthesize findings in the literature and provide
combined values of effect sizes. In the case of privacy,
such analyses can provide an overview of past privacy
studies or determine the impact of various
privacy-affecting factors, such as age, gender, culture,
etc. In contrast, hypothesis-driven meta-analyses are
based on a-priori research questions. For privacy
studies, such meta-analyses could be based on
questions such as: What rival theories are
predominant in privacy research? Are there systematic
differences in privacy results obtained by sampling
students vs. non-students? How do methodological
choices affect effect sizes?

2. Conduct a thorough and systematic literature
search: The focus of the meta-analysis should be
used to specify criteria for which literature will be
included and excluded. These criteria should then be
applied systematically to conduct a comprehensive
literature search. For instance, a meta-analysis
focused on interpersonal privacy concerns may
exclude studies based in the consumer privacy
domain. One of the strengths of meta-analysis is its
coverage of the literature. Successful application of
statistical techniques to the results of a meta-analysis
requires that the literature size be sufficiently large. It is
not uncommon for meta-analyses to include 300 or
more individual studies. It is critical that the literature
search attempt to seek a representative and unbiased
sample of studies. This requires considering and
including studies in which effects were not statistically

significant. Unfortunately, it is difficult to find such
studies owing to the difficulty in getting them published.
This difficulty can be partially overcome by ensuring
that the literature search include not only published
archival articles but also dissertations, technical
reports, workshop position papers, working papers,
non-archival conference papers, comprehensive posts
on reputed blogs, etc. These sources often report
non-significant or low effects.

3. Develop a detailed coding system and code each
study: A clear and well-structured coding system is
necessary when conducting meta-analyses. The
coding scheme covers codes for:

• Method: Codes capture issues like which method
was employed (e.g., experiment vs. survey), whether a
control group was included, what kind of experiment
design was followed, etc.

• Sample: Codes regarding the sample aim to provide
a detailed picture of study participants including
distribution across conditions, cultural/ethnic
backgrounds, gender, education, age, income,
occupation, religious views, and so on.

• Constructs and Independent Variables: The
literature examines the effects of a host of constructs
and independent variables. For instance, in the case of
privacy, codes for these may include: understanding of
technical details, experience with using technology,
knowledge of privacy-related events, experiencing
privacy violation(s), individual disposition toward
privacy, personality, self-monitoring, peer-pressure,
normative influences, propensity to lie, effects of
interface and interaction design choices, and so on.



• External factors: Codes must also include
information on external factors such as the time when
the study was conducted, the type of publication, the
type of system or technology used in the study, etc.
Although these factors might not affect privacy directly,
they sometimes moderate the relationship between
privacy measures and other factors.

• Dependent constructs and variables: Effects of
interest are captured via numerous constructs and
variables. For instance, privacy studies report effects
on expressed concerns as well as observed privacy
behavior such as amount of information disclosure,
engagement in privacy-enhancing tactics, decisions
regarding online purchasing, extent of deception, level
of self-censorship, and so on.

Determining which aspects should be coded for a
meta-analysis can be challenging. A clear focus can be
greatly helpful in addressing this challenge. At a
minimum, coding should cover all aspects relevant to
the goals of the meta-analysis. For example, a
meta-analysis that aims to compare the impact of
method on obtained privacy results will need to employ
a coding scheme that captures methodological aspects
in detail. Typically an initial set of codes is generated
based on the goals of the study and the experience of
the meta-analyst with the topic. This set is then refined
based on examining a sample of studies drawn from
the collection selected for meta-analysis.

The set of codes is then used to generate a detailed
coding manual that describes what each code covers
and how it is to be applied when coding a given study.
Coders then utilize the coding manual to code each
study in the selected literature set. Given the large
number of studies covered in a meta-analysis and the

wide range of methods used to study privacy, coding is
likely to be difficult and time consuming. Therefore, it is
important to use trained coders to ensure accuracy as
well as efficiency. The meta-analyst also needs to
ensure acceptable intercoder agreement [5].

4. Calculate combined effect sizes based on the
results of the coding: Calculating effect sizes based
on collective consideration of all studies is the key step
in a meta-analysis. Effect size quantifies the size of the
difference across studies or samples. Effect sizes are
an important tool in evaluating research results
because they are not influenced by sample sizes [1].
When exploring correlational associations, Pearson’s
correlation coefficient (or its variants biserial or
point-biserial) is the metric of choice. Several metrics
can be used when studying differences between
groups, such as those based on gender or culture. The
simplest measure of effect size is the difference
between group means. However, this metric can be
applied only if all studies used the same dependent
variable. As this is rarely the case in privacy research,
a more suitable metric is Cohen’s d or Glass’s g [3].

5. Determine statistical significance for the results
of the meta-analysis: Finally, statistical analyses are
employed to determine whether results of the
meta-analysis are statistically significant. Depending
on the research question, ANOVA, t-tests, or
meta-regression may be used. Prior to application of
these techniques, it is critical to deal with outliers and
assign proper weighting to effect sizes. Outliers are
typically values two or more standard deviations away
from the mean in either direction. Outliers are either
eliminated from the statistical analysis or set to less
extreme values, for instance by recoding them to floor



or ceiling values of the study. Using unweighted effect
sizes would suggest that the overall mean receives
equal contribution from the observed effect size of each
study, regardless of the number of participants. Such
an approach will likely lead to wrong conclusions since
results of studies employing larger samples are more
reliable. Therefore, it is necessary to weigh each effect
size based on the sample size of the study, with results
obtained from larger samples weighed more heavily [4].

Discussion
Meta-analysis has the potential to provide a
comprehensive and statistically reliable synthesis of
quantitative privacy literature. This is particularly
important because effects that seem large when
examined in isolation could turn out to be minimal, or
even non-existent, when the collective context of
numerous studies is taken into account.

However, differences across studies in reporting of the
method and the results pose a significant hurdle for
meta-analysis. Missing, incomplete, or insufficient
details make coding difficult and reduce its reliability. In
some cases, deficient reporting could even necessitate
exclusion of the study from the meta-analysis. In
addition to quantitative results, a meta-analysis should
report these challenges as they provide useful
guidance for improving analyses and reporting.

Meta-analysis results typically also identify higher-level
gaps or shortcomings in the literature. For example,
meta-analysis may reveal whether experimental
privacy studies are rare with non-student samples or
whether privacy studies have covered impact of the
interface, and so on. These observations could be
applied to guide future research.

We believe that collective discussion in the workshop
can be invaluable for guiding useful meta-analyses.
Specifically we would like to discuss the following:
• What key research questions ought to guide
meta-analysis of the literature on privacy in
technology-mediated interpersonal interactions?
• What is the important literature that must be included
in meta-analysis?
• Which constructs, measures, and methodological
features ought to be covered in the coding?

In addition to the benefit of collective insight of
experienced privacy researchers, we anticipate that
these discussions will lead to journal publications of
meta-analyses identified in the workshop. These
meta-analyses could also seed collaboration among
attendees by identifying fruitful future research. A
workshop and/or a special issue of a journal dedicated
to privacy meta-analyses could also be considered.
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