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Abstract

Background: COVID-19 has led to the adoption of unprecedented mitigation measures which could trigger many
unintended consequences. These unintended consequences can be far-reaching and just as important as the
intended ones. The World Health Organization identified the assessment of unintended consequences of COVID-19
mitigation measures as a top priority. Thus far, however, their systematic assessment has been neglected due to the
inattention of researchers as well as the lack of training and practical tools.

Main text: Over six years our team has gained extensive experience conducting research on the unintended
consequences of complex health interventions. Through a reflexive process, we developed insights that can be
useful for researchers in this area. Our analysis is based on key literature and lessons learned reflexively in
conducting multi-site and multi-method studies on unintended consequences. Here we present practical guidance
for researchers wishing to assess the unintended consequences of COVID-19 mitigation measures.
To ensure resource allocation, protocols should include research questions regarding unintended consequences at
the outset. Social science theories and frameworks are available to help assess unintended consequences. To
determine which changes are unintended, researchers must first understand the intervention theory. To facilitate
data collection, researchers can begin by forecasting potential unintended consequences through literature reviews
and discussions with stakeholders. Including desirable and neutral unintended consequences in the scope of study
can help minimize the negative bias reported in the literature. Exploratory methods can be powerful tools to
capture data on the unintended consequences that were unforeseen by researchers. We recommend researchers
cast a wide net by inquiring about different aspects of the mitigation measures. Some unintended consequences
may only be observable in subsequent years, so longitudinal approaches may be useful. An equity lens is necessary
to assess how mitigation measures may unintentionally increase disparities. Finally, stakeholders can help validate
the classification of consequences as intended or unintended.

Conclusion: Studying the unintended consequences of COVID-19 mitigation measures is not only possible but also
necessary to assess their overall value. The practical guidance presented will help program planners and evaluators
gain a more comprehensive understanding of unintended consequences to refine mitigation measures.
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Background
In March 2020, the World Health Organization (WHO)
declared COVID-19 a pandemic and called for govern-
ments to take immediate actions. Its rapid spread led
governments and organizations to adopt unprecedented
response measures deemed promising (e.g. hygiene,
lockdowns, school closures, tracking applications, travel
restrictions, financial and psychosocial supports, mass
communications). In an effort to saves lives, many
healthcare services were postponed while others were
revolutionized by removing barriers for medical
innovation, introducing technology and changing work
patterns [1, 2]. However, the processes and outcomes of
implementing innovative solutions are not always as
simple and linear as envisioned by program planners.
Quickly, the realization that such measures could trigger
unintended consequences going beyond their targeted
objectives became a topic of discussion among re-
searchers, politicians, journalists, and the population at
large [2–8]. Unintended consequences are changes
brought by an intervention other than those it aims to
achieve [9]. They can be far-reaching and just as import-
ant as the intended consequences. They can affect all
groups of the population (e.g. service providers, commu-
nity members, vulnerable people) as well as all sectors of
society (e.g. health, education, environment, economy,
law). Depending on stakeholders’ perspectives, such un-
intended consequences can be viewed as desirable, un-
desirable, or neutral.

Emerging evidence
There is scientific evidence suggesting that COVID-19
mitigation measures can trigger a wide range of desirable
and undesirable unintended consequences within and out-
side of healthcare systems [10, 11] (see Additional file 1).
In the healthcare sector, stakeholders are concerned that a
one-track focus on COVID-19 will sow the seeds of other
major health crises, such as measles and polio [12]. A
modelling study suggested that reductions in coverage of
basic life-saving interventions of around 15% for six
months would lead to 253,500 additional child deaths and
12,190 additional maternal deaths, across the 118 coun-
tries considered, as a result of unavoidable shocks, health
system collapse, or choices made in responding to the
pandemic [13]. Access to medication has also been af-
fected by COVID-19 mitigation measures. For example,
McBirney et al. [14] explained that the “very discussion of
chloroquine and hydroxychloroquine as therapeutic op-
tions against COVID-19 has decreased their availability
for proven treatments, exacerbated global shortages, fueled
an already rampant counterfeit drug market in Africa and
worsened trade tensions.” Although these drugs’ efficacy to
treat COVID-19 patients was not proven, some pharma-
cies in West Africa reported soaring price inflations,

stockouts, and the emergence of informal market supply
channels [14, 15]. With regard to mental health, reports
from multiple countries show increases in domestic vio-
lence and alcohol consumption since the COVID-19 out-
break [16]. Stress, the disruption of social and protective
networks, loss of income, and decreased access to services
can exacerbate the risk of violence and social tensions [16].
Inequitable response measures have also exacerbated

ethnic and gender disparities. In France, for example,
the rise in deaths was more than twice as high for people
born abroad (especially in Africa and Asia) than those
born in the country [17]. Researchers in North America
are showing that people associated with minority groups
are more often classified as “essential workers” and, as
such, are unable to work from home, leave their job, or
access paid sick leave [18]. They live in denser housing
and more polluted areas, which puts them at greater risk
during a pandemic [18]. When they do get sick, their ac-
cess to healthcare is more limited, leading to higher
death tolls [18].
Emerging evidence shows that the unintended conse-

quences of COVID-19 mitigation measures go beyond
the health sector. The environment has also been af-
fected. On the positive side, contingency policies have
been linked to improved air quality, cleaner beaches, and
a lessening of environmental noise [19, 20]. Negative
side effects have included more waste and less recycling
[19]. In the legal field, experts warn that COVID-19
mitigation measures are having negative impacts on civil
rights related to privacy (e.g. use of tracking applica-
tions), mobility (e.g. travel bans), assembly (e.g. fines for
gatherings, including groups of homeless people), and
religion (e.g. closure of places of public worship) [21].

The neglect of unintended consequences in research and
evaluation
Historically, researchers and evaluators in public health
have neglected the systematic assessment of unintended
consequences, despite their breadth and scope [22–25].
To illustrate this tendency, Jabeen [9] searched the data-
base of the DAC Evaluation Resource Centre (DEReC).
This is an extensive database of evaluation documents
from more than 30 bilateral and multilateral aid pro-
viders, although the specific number of documents is
not available. Yet, in searching the documents produced
in the decade up to July 2012, the author found that only
24 evaluation reports, undertaken or commissioned by
12 different agencies, referred to either unintended or
unanticipated consequences. While some of these agen-
cies acknowledged the importance of incorporating
strategies to evaluate unintended outcomes in their de-
sign, this rhetoric was not translated into evaluation
practices. Similarly, a review of program evaluations for
the United States Agency for International Development
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(USAID) showed only 15% of those evaluations consid-
ered “unpland/unanticipated results” [26], a decrease
from previous years. More recently, de Alteriis [27] con-
ducted an automated textual analysis to determine
whether monitoring reports and evaluations from
USAID’s Development Experience Clearinghouse (DEC)
had considered and/or reported on unintended conse-
quences. Of 1369 reports and evaluations for USAID-
funded foreign assistance programs, only 36 had re-
ported on unintended consequences, spread across 20
countries. The author concluded that the results of the
review were disappointing.
Numerous explanations have been put forward for the

lack of attention to unintended consequences in research
and evaluation. One key explanation is that researchers
and program planners have difficulty predicting, measur-
ing, and responding to unintended consequences. The
usual survey research methods are not always appropri-
ate for investigating innovation consequences [28]. Ac-
cording to de Alteriis [27], additional training and
practical tools are needed to answer questions on unin-
tended consequences. Thus far, the training of most
practitioners and researchers is aimed mainly at asses-
sing effectiveness, defined as “the extent to which a given
development intervention’s objectives were achieved, or
are expected to be achieved …” [29]. Heider [30] explains
that “the way effectiveness has been defined has kept at-
tention focused on intended results. Most evaluations
grapple with getting evidence to determine whether objec-
tives were achieved and to measure an intervention’s con-
tributions. Fewer evaluations are able to collect evidence
on effects outside the immediate results chain and iden-
tify unintended consequences.” Consequently, practi-
tioners and researchers have not developed the reflex of
considering unintended consequences over time. Other
reasons offered to justify the lack of attention to unin-
tended consequences include: the common assumption
that innovations or development efforts produce only
beneficial results (i.e., pro-innovation bias, paternalistic
bias); time and budget constraints; and conflicts of inter-
ests of funders and program planners [9, 28, 31–34].

Why investigate unintended consequences of COVID-19
mitigation measures?
There are numerous reasons for studying the unin-
tended consequences of COVID-19 mitigation measures.
First, the likelihood that complex measures would trig-
ger desirable or undesirable unintended consequences
going well beyond the objectives of the intervention is
high. There is much uncertainty about how mitigation
measures with multiple interacting components that tar-
get multiple groups and organizational levels will actu-
ally unfold in complex systems [28, 35, 36]. According
to Woolcock [35], the uncertainty surrounding a

complex intervention is related to the numerous path-
ways and feedback loops involved, the intervention’s ex-
posure to exogenous influences, and the actors’ capacity
to exercise discretion (e.g. to act independently of rules
or in accordance with self-interest). Researchers argue
that engaging with such complexity requires paradigm
shifts to carefully consider unintended consequences
[36] as well as the big picture of COVID-19 [37].
Another reason for studying unintended consequences

is to inform decision-makers. The breadth and scope of
unintended consequences may be just as important as
the intended consequences. Thus, to be able to judge
the overall value of an innovative measure, stakeholders
must have a comprehensive understanding of both
intended and unintended consequences. With full know-
ledge of the evidence in hand, program developers and
implementers may be able to plan more effective mea-
sures by capitalizing on desirable unintended conse-
quences or by altering their strategies to mitigate
undesirable ones [9].
There are also economic reasons to study unintended

consequences of mitigation measures. Bamberger et al.
[31] explain that funding agencies that ignore unin-
tended consequences may continue to support programs
that are not achieving their objectives, or are doing so
inefficiently. According to Norton [38], unintended con-
sequences can add so much to the costs of some programs
that they make them unwise, even if they achieve their
stated goals. This has become a central debate during the
COVID-19 pandemic, as stakeholders have expressed con-
cerns that undesirable unintended consequences of lock-
downs – such as the increase in suicides and post-COVID
mental health crises – may outweigh the benefits of pre-
venting the spread of the virus. In this respect, some poli-
ticians and researchers have insisted the cure should not
be worse than the treatment itself [39, 40].
It is also important to highlight the ethical and legal

reasons for studying unintended consequences [34].
Rogers [28] argues that change agents are responsible
for the consequences of the innovations they introduce.
This recalls the admonition to do no harm [41]. Accord-
ing to Mittelmark [25], large-scale interventions that in-
ject a new agenda, money, and people into a setting
might disturb it in unplanned ways. Some of the effects
may be seriously untoward. In the context of the
COVID-19 pandemic, for example, lockdown measures
aiming to slow down the transmission of the virus may
infringe on basic human rights by causing famines of
“biblical proportions” in more than 30 countries [42, 43].
Monitoring the environment for unplanned effects is the
external change agent’s minimal ethical obligation to en-
sure interventions do not cause more harm than good to
populations [9, 25]. On a more practical level, it can also
help governments and organizations avoid lawsuits filed
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for infringement of human rights, physical and mental
health problems, deaths, financial losses, and bankrupt-
cies resulting from mitigation measures.

An emerging research agenda for COVID-19
In the context of the COVID-19 pandemic, the import-
ance of assessing the breadth and scope of unintended
consequences has received some recognition. For ex-
ample, WHO has published a Global Research Roadmap
that explicitly identifies the assessment of unintended
consequences as a top priority [44]. This roadmap high-
lights the need for research on unintended consequences
of: 1) quarantine and isolation; 2) restriction of move-
ment of healthy exposed and infected persons to prevent
secondary transmission; and 3) methods used to influ-
ence compliance with interventions during outbreak re-
sponse (e.g. overuse of fear). Unfortunately, however, the
roadmap does not provide clues on how best to study
the unintended consequences of such mitigation
measures.
Some funding agencies such as the Canadian Institutes

of Health Research [45] have launched calls for pro-
posals aimed at assessing the indirect impacts on indi-
viduals and communities within and across jurisdictions
globally. In the same vein, the Peter Wall Institute for
Advanced Studies offered funding to working groups
using unconventional approaches to understand how
COVID-19 affects our society in areas such as personal
privacy, higher education, and religion [46]. The German
Research Foundation (DFG) also launched a call for
international multidisciplinary research on the impacts
of mitigation measures on a broad range of outcomes
[47]. Such funding opportunities may promote research
on unintended consequences.

Lack of guidance on how to assess unintended
consequences
Jabeen [9] reviews various evaluation approaches that
hold potential to uncover unintended program effects.
That review highlights the numerous shortfalls of
current evaluation approaches used to assess unintended
consequences, including lack of clarity regarding types
of unintended effects and insufficient elucidation of
methodological guidelines. The author concludes that
“evaluation theory is clearly under-developed regarding
examination of unintended effects … [and] previous ap-
proaches do not provide sufficient theoretical and empir-
ical guidance for practising evaluators” [9]. To overcome
this gap, the author proposes a three-step process to
study unintended consequences: a) outlining program
intentions; b) forecasting likely unintended effects; and
c) mapping the anticipated and understanding the un-
anticipated unintended outcomes. While this process is
useful, we found that the practical guidance presented is

still limited and could be further developed to orient re-
searchers and evaluators in facing the numerous chal-
lenges of this field of research.

Objective of this article
The paucity of theoretical and methodological guidelines
for the investigation of unintended consequences has
contributed to its neglect in research and evaluation.
More practical guidance is needed to support its more
systematic integration in research and evaluation. In this
article, we argue that it is possible to study the unin-
tended consequences of complex mitigation measures
and systems to assess their overall value comprehen-
sively. The objective of the article is to use our past re-
search experiences to share insights and practical
guidance for researchers who want to study the unin-
tended consequences of COVID-19 mitigation measures
and other complex health interventions and systems.

Main text
Background research experiences
Between 2014 and 2020, our team studied the unin-
tended consequences of a complex health intervention
in a low-income setting, from which we drew lessons.
The results of the study have been published and are
available online [48–52]. We began by reading some key
literature on the assessment of unintended consequences
[28, 53–58]. Based on this literature, we developed a
protocol for a study financed by various funding agen-
cies. Our approach was then trialed in a multi-site (n =
9) and multi-method study that combined observation
in situ, semi-structured interviews, informal discussions,
and quantitative routine data. Throughout the study, we
engaged with reflexivity by critically analyzing the assess-
ment of unintended consequences on the basis of our
experiences to develop new understandings that could
ultimately influence our actions [59]. In line with
Alexander et al.’s framework [60], we conducted reflexiv-
ity in action, on action, and underlying our action in
order to improve contemporary research in this field. As
such, the first author kept a research journal to record
daily reflections on the methods used and their applica-
tion [61]. This reflexivity enabled us to develop lessons
and practical guidance that can be useful for other re-
searchers who want to engage in this type of research.
The analysis presented in this article is based on the in-
formation collected throughout the study’s development,
implementation, and dissemination processes. Our study
was conducted in parallel to Jabeen’s [62] work on unin-
tended consequences, so we find it useful to draw on
that author’s experience while providing more compre-
hensive insights to guide research in this area, particu-
larly in the context of the COVID-19 pandemic. To
expand beyond our own research experience and present
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diverse perspectives, we also refer to key literature on
the assessment of unintended consequences.

Considerations to study unintended consequences of
COVID-19 mitigation measures
We developed a series of considerations that can be use-
ful when designing and conducting studies on the unin-
tended consequences of mitigation measures. In the
subsections below, we discuss each of these consider-
ations in sequence. For illustrative purposes, Table 1
summarizes them using the example of school closures,
a mitigation measure widely implemented across the
world despite the important ramifications on society and
the lack of evidence regarding its efficacy [63, 64]. Since
the table has no other objective than to provide an

example, empirical research on the unintended conse-
quences of school closures and other mitigation mea-
sures (e.g., schools reopening with a mixture of in-class/
distance learning) is warranted.

Set an explicit objective or research question targeting
unintended consequences
Few studies and evaluations explicitly aim to study unin-
tended consequences of complex interventions from the
outset [9, 22–26]. As Patton [53] describes, the study of
unintended consequences is often conducted “if-we-get-
to-it-and-have-time-and-resources-after-everything-else-
is-done”. To avoid pious wishes, it is useful to elaborate
explicit research objectives and questions regarding un-
intended consequences in the initial research protocol.

Table 1 How to study the unintended consequences of school closures intended to prevent the spread of coronavirus

Considerations to study unintended consequences Illustrative example

1. Set an explicit objective or research question
targeting unintended consequences

How is the nature and implementation of school closures interacting with local actors and
the context to trigger unintended consequences?

2. Choose and define your terminology Unintended consequences are changes for which there is a lack of purposeful action or
causation that occur as a result of closing schools.

3. Adopt a theory or conceptual framework Use a conceptual framework based on Rogers’ diffusion of innovations theory to examine
how the nature of school closures and their implementation will interact with the social
system and the characteristics of its members to produce various types of consequences:
1) undesirable/unanticipated (e.g. negative surprises);
2) undesirable/anticipated (e.g. trade-offs);
3) desirable/unanticipated (e.g. serendipities);
4) desirable/anticipated (e.g. positive spillovers).

4. Determine the study’s perspective Classify a consequence as anticipated if program planners explicitly referred to it (in
documentation or interviews), if it was previously reported in the literature, or if the
research team was able to forecast it.
Determine whether the consequences are desirable or undesirable, depending on
whether the effects of school closures were functional or dysfunctional for the social
system.

5. Clarify the intervention theory Outline program intention by: 1) reviewing program documents and social science theory;
2) interviewing stakeholders; 3) analyzing the discourse of decision-makers in the media;
and 4) developing or reviewing the program theory.

6. Forecast potential unintended consequences Identify a preliminary list of potential unintended consequences of school closures to
provide a starting point for data collection (e.g. increased television time, widened social
inequalities, increased parental stress).

7. Focus on desirable, undesirable, and even neutral
unintended consequences

To avoid a negative bias, collect data on consequences that are desirable (e.g. explore
positive new activities, bond with parents), undesirable (e.g. child abuse), and even neutral
(e.g. less structured schedules).

8. Include flexible, exploratory methods Provide families with small wearable cameras during daily activities; ask parents to record
diaries using voice memos; conduct participant observation on Facebook groups for
parents and in outdoor play areas. Volunteer in a food distribution center for families to
conduct observation and build relations with families. Conduct in-depth interviews with
stakeholders.

9. Cast a wide net during the data collection Think broadly and deeply about the wide range of consequences resulting from school
closures (e.g. mental, physical, social, financial, developmental, legal) on all members (e.g.
children, parents, teachers) of the social system.

10. Follow the evolution of unintended consequences
over time

Adopt a longitudinal approach by collecting data related to the different phases of school
closures (before, during, after).

11. Adopt an equity lens Consider differential effects on vulnerable populations, such as children of lower
socioeconomic status, from ethnic minorities, or with learning disabilities.

12. Validate the classification of intended versus
unintended consequences with stakeholders

Discuss with public health officials, school board representatives, and teachers to validate
findings and ensure that the consequences labelled by the research team as unintended
were not actually intended.
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This increases the likelihood that sufficient resources
will be dedicated to the issue. Having an explicit object-
ive may also encourage the use of appropriate and timely
data collection methods and ensure the data are ana-
lyzed with this objective in mind. For example, re-
searchers can pose the following research question: How
are the nature and implementation of COVID-19 mitiga-
tion measures interacting with the local context and
members of the social system to produce unintended
consequences?
Even if such a research question is not posed at the

outset, it is still possible to examine unintended conse-
quences by conducting post hoc analyses. In one study
on which the first author collaborated, data revealing
unintended consequences emerged from the field during
the data collection. Consequently, the research team was
compelled to address the issue even though it was not in
their initial objectives [65]. Researchers in this situation
may have to re-analyze their data to meet this new ob-
jective, which ultimately may turn out to be more time-
consuming and costly. For such post hoc analyses, it is
also possible that not all unintended consequences are
reflected in the data, given that the researchers were not
actively collecting data on the topic. As a popular axiom
says, what we see depends on what we look for [66].

Choose and define your terminology
In his seminal article, “The Unanticipated Consequences
of Purposive Social Action,” Merton deplored the diver-
sity of terms used to address the issue of unanticipated
consequences, which tends to “obscure the definite con-
tinuity in its consideration” [23]. More than 80 years
later, the terminology used to represent this research
area continues to vary greatly, indicating a lack of con-
ceptual clarity among researchers [62]. Reviews of the
literature on the unintended consequences of health in-
terventions have identified dozens of terms in relation to
notions of “unintended” and “consequences” [52, 62].
Based on these reviews, we conducted an exploratory
search in PubMed to identify the terms that are used in
relation to the unintended consequences of COVID-19
mitigation measures. Table 2 presents the vast array of
terms used interchangeably or with fuzzy definitions in
the literature on COVID-19. Teasing apart the connota-
tions and research implications of each term can be
daunting for researchers or program evaluators. Yet the
selection of a specific term can change the analytical
lens, creating blind spots that can overlook some pertin-
ent areas. To adequately conceptualize the research ob-
ject, it is important to select, define, and use the terms
representing unintended consequences consistently. This
will influence the researchers’ focus during the data
collection and analyses, as well as make the findings
clearer.

Box 1 Definition of unintended consequences

We propose using the term “unintended consequences”, defined as
changes for which there is a lack of purposeful action or causation that
occur to a social system as a result of the adoption and implementation
of an intervention. [28, 86]

Based on our experience [49], we argue that using the
term “unintended consequences” has the following
advantages. First, the neutrality of the word
“unintended” enables researchers to include desirable
(positive), undesirable (negative), and neutral changes in
their analysis. While the term “collateral” appears to
have gained considerable traction in the literature on
COVID-19, it has a negative connotation due to its com-
mon usage in reference to injury or damage to civilians
during war. This term may dispose researchers to focus
primarily on negative consequences. Second, the word
“unintended” enables researchers to include changes that
are both anticipated and unanticipated by program plan-
ners. Effects that are not intended might very well be an-
ticipated by program planners or researchers [11, 84].
Third, the word “consequences” enables researchers to
focus not only on the processes, but also on the effects
or impacts of innovations. Changes can emerge at any
point in time during the cycle of the mitigation
measures.

Adopt a theory or conceptual framework
Theories and analytic frameworks are known to increase
quality and rigour in science [85]. Thus far, we have
noticed that most articles related to the unintended
consequences of COVID-19 mitigation measures do not

Table 2 Terms used in relation to unintended consequences of
COVID-19 mitigation measures

Concept 1 - “Unintended” Concept 2 - “Consequence”

Unintended [67] Consequence [67]

Unanticipated [68] Effect [69, 70]

Collateral [69, 71] Risks [68]

Side effects [70] Harm [41, 72, 73]

Unexpected [74] Disruptions [74]

Unforeseen [75] Impact [76]

Spillover [77]

Ripple [78]

Typhoon eye [79]

Undesirable [80]

Unwanted [81]

Detrimental [76]

Indirect [19]

Wider [82, 83]

Downstream [80]
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make explicit references to either theories or frame-
works. According to Jabeen [62], theories can help: 1)
predict unintended outcomes and the likely mechanisms
generating them; 2) explain findings about unintended
effects and the mechanisms producing them; and 3) at-
tribute identified unintended outcomes to the program.
Selecting a theory to study unintended consequences

can be difficult, but there are several possibilities. Our
team used literature on the diffusion of innovations
theory to help develop the framework illustrated in
Fig. 1 [28, 48–50, 86].
According to this framework, four categories of

independent variables can interact to influence the
consequences of new mitigation measures. First, it is
important to consider the nature of the mitigation
measures. This refers to their attributes, such as their
relative advantage, compatibility with local needs, and
complexity [28]. Second, researchers should consider the
characteristics of members of the social system to
understand the unintended consequences that emerge.
Such characteristics include their socioeconomic status,
type of job, health status, and access to slack resources
during the pandemic, as well as their perceptions and
attitudes towards mitigation measures. Third, it is
important to examine the nature of the social system
within which the mitigation measure is introduced in
order to understand its consequences. This includes
local norms as well as the inner and outer environment.
Fourth, the implementation of mitigation measures also
influences the consequences that emerge. For example,
the use of police brutality to enforce lockdowns and
curfews in LMICs may have prevented some people
from seeking care for essential healthcare services and
created mistrust among the population [87].

The consequences arising from mitigation measures
can be classified into three dimensions [28]. First, they
can be desirable, neutral or undesirable. This depends
on whether the effects of a mitigation measure tend to
be functional for the social system (i.e., positive,
producing additional benefits, helping the system work
properly), or dysfunctional (i.e., negative, causing harm,
not helping the system work properly). Second,
consequences can be direct or indirect, depending on
whether the changes to a social system occur as an
immediate response to an innovation or as a second-
order result of the direct consequences. Third, conse-
quences can be anticipated or unanticipated, depending
on whether the changes are recognized by the members
of a social system. We consider that the following types
of consequences tend to be unintended by program
planners: undesirable/anticipated, undesirable/unantici-
pated, and desirable/unanticipated. Our rationale for
classifying these consequences as unintended is that pro-
gram planners are not likely to purposefully target
changes they consider undesirable or that they have not
anticipated. Like Bloomrosen et al. [86], we expected
that consequences that are desirable/anticipated (e.g.
limiting the spread of the virus) would tend to be
intended by program planners. As Jabeen [62] argued,
program planners trying to promote a mitigation meas-
ure are likely to have listed and exhausted all the desir-
able outcomes that they foresee in the program’s
objectives. However, it is important to remain open to
the possibility that some desirable/anticipated conse-
quences could be unintended if they were, for example,
positive spillover effects that were foreseen but not ini-
tially targeted by program planners, such as improve-
ments in air quality following COVID-19 lockdowns. For

Fig. 1 Framework for studying unintended consequences. Adapted from Rogers [28], Bloomrosen et al. [86] and Turcotte-Tremblay et al. [48–50]
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illustrative purposes, we refer again to the example of
school closures to show how potential unintended con-
sequences can be classified (see Table 3). Empirical re-
search will be needed to test these consequences.
The complexity approach also proposes concepts that

can be useful to understand the mechanisms by which
mitigation measures produce unintended consequences,
including feedback loops, the relation between the parts
and the whole (systemic principle), the level of fit
between an intervention and its context, and the
dialogical principle, whereby notions that appear to be
contradictory can be part of a unique whole [32, 58].
Moreover, some authors have proposed typologies to

classify unintended consequences. In public health,
Bloomrosen et al. [86] identified six types of unintended
consequences: cognitive, care process, organizational,
social/legal, fiscal, technology. These unintended
consequences can affect different types of stakeholders,
such as patients, providers, organizations, vendors,
payers, and governments. More recently, from a
literature review on unintended harm in public health
interventions, Allen-Scott et al. [10] identified five types
of unintended harm: physical; psychosocial; economic;
cultural; and environmental.
Taken together, these different typologies can be

useful to encourage researchers to consider the broad
specifications of unintended consequences that can
emerge during data collection and different ways of
classifying unintended consequences during the analyses.
Adopting an inclusive typology ex ante compels
researchers and evaluators to consider the possibility
that interventions can produce consequences that are
not intended, instead of focusing only on intended ones.
Alternatively, it is also possible to study unintended
consequences by using grounded theory or a more
inductive approach that does not rely on existing
theories or frameworks during the data collection.

Determine the study’s perspective
Researchers must operationalize concepts related to
unintended consequences. In doing so, they need to
choose a point of view. Who defines what is intended or
unintended by an intervention? Based on our
experience, we found that stakeholders at the different
levels of public service (e.g. decision-makers versus
street level workers) may have different understandings
of the intended or unintended consequences, thereby
adding complexity to their classification.
Similarly, when using the notion of anticipation,

researchers should also specify “for whom”. The degree
of anticipation of consequences can vary depending on
stakeholders’ position or even imagination. For example,
researchers familiar with the scientific literature on
pandemics are likely to have anticipated certain

unintended consequences, such as the plunge in
consultations for emergencies unrelated to COVID-19
(e.g. heart attacks). Yet, this was described as “unantici-
pated” by certain outlets. Some authors decided to deal
with this issue differently by classifying unanticipated
consequences as “foreseeable” versus “unforeseeable”,
depending on whether the changes induced by the inter-
vention could have been predicted beforehand, had ad-
equate efforts been made [54, 62].
Moreover, in classifying the level of desirability of

unintended consequences, researchers may have to ask
the question, “desirable or undesirable for whom?” The
level of desirability can vary when the perceptions of
decision-makers are compared with those of street-level
workers, who have different goals and needs. Operation-
alizing these concepts imposes difficult choices on re-
search teams, but examples of how to do it are available
in the literature [48–50, 65].

Clarify the intervention theory
Based on our experience, we found that to correctly
identify an intervention’s unintended consequences,
researchers and evaluators must first understand the
intended processes and outcomes. This can be done by
clarifying the intervention theory, which describes how an
intervention unfolds and brings about change [85]. This
knowledge will help to orient the researchers’ focus during
the data collection and analysis. This is akin to Jabeen’s [62]
first step in studying unintended consequences, which is to
outline the program’s intention by: 1) reviewing program
documents and social science theory; 2) interviewing
stakeholders; and 3) developing or reviewing the program
theory and outlining the intended outcomes.
However, in the context of the COVID-19 pandemic, it is

not always possible to review program documents because
the “aircraft is built in flight”. In a vortex of uncertainty, de-
cisions and actions are taken quickly, under pressure, with
little in the way of preparation or blueprints [21]. Moreover,
the justification behind mitigation measures sometimes
changes along the way. For example, the government of
Quebec (Canada) initially presented deconfinement mea-
sures as a way of gaining herd immunity, but then reversed
itself on the issue. Thus, researchers may have to outline
and consider the adaptations of the program’s intervention
theory based on the literature available and decision-
makers’ discourse as presented in the media.
It should be noted that researchers using goal-free

evaluation remain deliberately unaware of program in-
tentions to avoid a narrow view [9]. Goal-free evaluation
leads researchers to investigate actual outcomes that can
be either intended or unintended. This approach may be
appropriate for researchers who want to simultaneously
analyze both intended and unintended outcomes. How-
ever, researchers who want to focus only on unintended
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consequences for various reasons (e.g. knowledge gap,
limited resources) should clarify the intervention theory
to orient the data collection and analysis as well as to
enable consequences to be classified as unintended.

Forecast potential unintended consequences
Like Jabeen [62], we find that reviewing the literature is
useful to identify a preliminary list of potential
unintended consequences that could provide a starting

Table 3 Example of classification of unintended consequences potentially resulting from school closures for COVID-19

Note that intended consequences are not included in this example
According to our framework, the dark and light grey sections indicate sections that may be more likely to include “intended” and “unintended”
consequences, respectively
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point for data collection. Additional file 1. presents
examples of unintended consequences of mitigation
measures for COVID-19 found in the literature. To
compile this list, we conducted a rapid review of articles
available on PubMed with the terms “unintended” and
“COVID-19” in their titles or abstracts. We also included
a few newspaper articles to illustrate the pertinence of
information provided in a timely manner. At the time of
writing this paper, the overall strength of the evidence
was rather weak. Many findings on unintended conse-
quences were based on newspaper articles or grey litera-
ture, and little information was provided on the methods
used to collect information.
As literature on the unintended consequences of

response measures to COVID-19 is only beginning to
emerge, researchers may find it useful to expand their
search to examine literature on past epidemics, such as
the 2003 outbreak of severe acute respiratory syndrome
(SARS) or the 2014 Ebola outbreak, where entire villages
in many West African countries were quarantined [88].
For example, one study found that the ban on bushmeat
in West Africa during the 2013–2016 Ebola outbreak
served to proliferate informal networks of wild animal
trade and sale, rendering the development of acceptable,
evidence-based surveillance and mitigation strategies for
zoonotic spillovers almost impossible [89]. Moreover, Fah-
erty and Doubeni [90] presented preliminary data suggest-
ing that screening procedures for Ebola in the United
States could unintentionally add stress from stigma among
the West African diaspora. This raises the possibility that
COVID-19 and its mitigation measures may have in-
creased stigma and discrimination against specific ethnic
communities or groups of the populations that were
strongly affected by the disease (e.g. Chinese, Black, or La-
tino communities, urban dwellers, healthcare workers).
The results of such literature reviews, however, should

not limit the researchers’ focus during data collection.
Researchers should try to capture unintended
consequences that are context specific or unexplored in
the literature.
Jabeen [62] also suggests researchers can predict

unintended outcomes by interviewing experts and
involving stakeholders (e.g. decision-makers, program
planners) in forecasting outcomes. While this is true, we
did find that, in some cases, local stakeholders have little
to say about the potential unintended consequences that
could emerge. This may depend on the sensitive nature
of the topic, the level of reflexivity among actors, and
the stakeholders’ conflicts of interests.

Focus on desirable, undesirable, and even neutral
unintended consequences
Studies have found that unintended consequences tend
to be mostly undesirable or negative [11, 32, 62]. To

counterbalance this tendency towards the negative,
researchers should collect data on desirable, undesirable,
and even neutral unintended consequences. For
example, response measures to the COVID-19 pandemic
appear to have triggered some desirable unintended con-
sequences, such as improved air quality, cleaner beaches,
and less environmental noise, although the net impact
on the environment will likely remain negative [19]. In
the past, positive unintended consequences of the SARS
outbreaks included increased social cohesion among cer-
tain groups (e.g. displays of respect for infected profes-
sionals, donations for orphans, fund-raising concerts,
neighbourhood-initiated cleaning campaigns) [91]. SARS
outbreaks also promoted support for family members as
well as healthy behaviours such as resting and exercising
[92, 93]. Neutral unintended consequences of pandemics
can include a strengthened faith in God [92] or a looser
sense of time [94]. Explicitly widening the focus of the
study to encompass desirable, undesirable, and neutral
unintended consequences may help researchers be more
readily accepted within a research setting (e.g. healthcare
organization, public health agency, school). Local stake-
holders may feel less threatened when researchers ex-
plain that they will not focus only on negative findings.
Moreover, presenting both desirable and undesirable un-
intended consequences can provide a more complete,
balanced picture. When reporting the results, re-
searchers should also report on the expected unintended
consequences that did not arise. This may help re-
searchers present more balanced findings to
stakeholders.

Include flexible, exploratory methods
Researchers cannot foresee all unintended consequences
when developing their protocol. Thus, research teams
should remain flexible and open during the data
collection to capture data on all unintended
consequences that emerge. Exploratory qualitative
methods, such as those commonly used in anthropology,
can be powerful tools to study unintended consequences
[28]. In our experience, interview guides and observation
grids had to be adapted and refined as unintended
consequences became perceptible to the research team
over time [48]. We also found that conducting
observation in situ over a long period of time can be
crucial to study hidden behaviours (e.g. alcohol
consumption) or illicit practices (e.g. circumvention
measures) in a more natural context [48]. As Jabeen [62]
explains, the narratives people tell and the reality of an
event do not always align.
In midst of a pandemic, however, traditional data

collection methods may have to be adapted. Strict
confinement measures may require that researchers
develop new creative ways of collecting data on different
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groups. Online interviews or focus groups can be
conducted using platforms such as Skype or Zoom [95, 96].
Digital interviews can be conducted live using WhatsApp
[97] or asynchronously using emails [98]. Participants can
also report on their personal experience using smartphone
cameras, diaries, voice memos, or online platforms or apps
[98, 99]. Small wearable cameras can be used during daily
activities to conduct “walk-alongs”, “eat-alongs” or “work-
alongs” [98]. Videos can then be viewed with participants
while asking questions about their experiences.
With the increased use of the Internet and social

media around the world, innovative methods such as
digital ethnography or nethnography offer rich
opportunities to study the unintended consequences of
COVID-19 response measures [100, 101]. Miller [102]
argues that, during physical isolation, researchers should
actually concentrate more on observations than inter-
views to compensate for the fact that they are not phys-
ically present on site. Offering help during the pandemic
(e.g. to develop online resources) can be a point of entry
to get to know people, build trust, and engage with others
online [102]. Salmons [103] explains how different types
of observation with varying levels of engagement can be
conducted online (e.g. unobtrusive observation, partici-
pant observation). Regardless of the method used, re-
searchers should observe long enough to get a sense of
repetitivity, typicality, and normativity [102].

Cast a wide net during data collection
Researchers must think broadly and deeply about the
wide range of consequences resulting from COVID-19
mitigation measures [40]. Questioning participants about
the unintended consequences of complex interventions
is not always a straightforward task. In our experience,
general questions, such as “did the intervention lead to
any unintended consequences?” or “did the intervention
cause changes that surprised you?” did not always yield
interesting results during semi-structured interviews.
Often, respondents simply answered, “no, it did not.”
Participants do not always fully comprehend an inter-
vention’s logic model or intended outcomes, especially if
the design is complex. Thus, to capture pertinent data,
we recommend that researchers cast a wide net by ask-
ing a lot of questions about different aspects of the inter-
vention and the various types of changes they triggered.
It is important to be creative and think outside the box
to detect potential spillover effects that were not ex-
pected, even by the research team. Researchers should
test different leads and triangulate the data through vari-
ous sources. This data collection process is analogous to
that of a fisherman casting a net widely into the sea to
catch fish of every kind. During the data analysis, re-
searchers can conduct a triage and distinguish more
carefully between intended and unintended

consequences. The main challenge with this approach is
that it results in a colossal amount of data on both
intended and unintended consequences.
Alternatively, studies can be conducted on specific

unintended outcomes of COVID-19 measures. For ex-
ample, quantitative studies have been conducted on the
impact of confinement on lifestyle behaviours in chil-
dren [71]. This approach might, however, restrict the
focus to unintended consequences that can be foreseen
by researchers.

Follow the evolution of unintended consequences over time
The consequences resulting from COVID-19 measures
are likely to evolve over time. Some unintended conse-
quences may be immediate, such as increases in intimate
partner violence or child abuse [3]. Others, such as in-
creases in criminality, may only be observable months or
years later because of the long-term economic conse-
quences of the pandemic [3]. Moreover, the mitigation
measures themselves are likely to evolve over time as the
multiple waves of the pandemic unfold. Some may be-
come permanent (e.g. personal hygiene, physical distan-
cing in public spaces), while others have already been
modified (e.g. distancing practices among children). Lon-
gitudinal approaches may thus be useful to understand
the emergence of unintended consequences over time.
For example, interrupted time series are powerful de-
signs which have been recommended to evaluate unin-
tended consequences [104].

Applying an equity lens
Individuals and communities are affected differently by
quarantine, limitations in movement, and other
restrictive measures. There is a growing consensus
among experts that applying an equity lens is useful to
understand the unintended consequences of mitigation
measures, particularly on people who are marginalized
and face intersecting forms of discrimination, such as
elderly people living with disabilities in long-term care
housing [21, 40, 105, 106].
Evidence is increasingly showing that mitigation

measures are exacerbating various types of social
inequalities, particularly related to age, socio-economic
status, gender and ethnicity. For example, Clinton and
Sridhar argue that we need to turn our attention to chil-
dren who are at risk of experiencing disproportionate
amounts of unintended consequences due to reduced
access to life-saving healthcare services [107]. In
addition, Quesnel Vallée’s analyses suggest that people
living in low-income, high-density areas with employ-
ments that offer little protective gear or possibilities to
work from home have been disproportionately affected
by COVID-19 [105]. In various parts of the globe, ethnic
minorities with these underlying living conditions are
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infected, hospitalized, and killed at a disproportionate
rate [105, 108]. Systemic racism has predisposed ethnic
minorities to high-risk jobs and lower quality care,
which has repercussions on the outcomes of the pan-
demic [108]. In France, a study found that confinement
measures contributed to deepening social and health in-
equalities for Afro-Caribbean immigrants, as well as
forms of resilience [109]. Participants reported wide-
spread fears, exacerbated by police controls, situations of
deprivation and weakening of informal support net-
works. An equity lens should be applied to take into
consideration such inequitable implementation problems
to assess unintended consequences and tailor interven-
tions appropriately.
In this vein, applying a gender lens to the COVID-19

response can also be useful [106]. Women represent
70% of the health and social sector workforce, which ex-
poses them to greater risks of contracting the disease
and of facing discrimination [106]. In times of crisis,
women and girls are also at higher risk of intimate part-
ner violence and other forms of domestic violence due
to increased tensions in the household [106]. A “pink-
collar recession” may also be underway due to the dis-
proportionate economic impacts of lockdowns on
women [110]. For many women in healthcare and edu-
cation, the crisis has made their paid workload greater
or more complex [110]. For others, the crisis has deci-
mated their work opportunities and substantially in-
creased their unpaid care work [110].
Concretely, there is some practical guidance that

researchers can follow to apply an equity lens to assess
the unintended consequences of COVID-19 mitigation
measures [111]. First, researchers must ensure marginal-
ized people are seen, heard, and sufficiently considered
throughout the research process. Special attention must
be paid to vulnerable subgroups when elaborating re-
search questions, data collection methods, and analyses
plans. As Yaya et al. [108] explain, the acquisition of dis-
aggregated data is vital in identifying gaps in the social
determinants of health disparities and tailoring global
policy responses to COVID-19. Second, including mem-
bers of vulnerable groups on the research team may be
useful to understand how COVID-19 impacts them dis-
proportionately. Ridgway [112] has called for more
patient-partnered research during the COVID-19 pan-
demic in order to take “lived experiences” into consider-
ation. While it might take more time to involve patient
partners, Ridgway argues that it leads to better research
and that there is a cost to pay when researchers neglect
contacts with patients. Third, intersectionality-informed
analyses can be useful to highlight the complex relation-
ships and interactions between COVID-19, social iden-
tities, social inequities, power dynamics, and social
context [113, 114].

Validate the classification of intended versus unintended
consequences with local stakeholders
Jabeen [62] argues that any program outcomes not
identified when the program intentions were first
outlined should be considered unintended. However, we
recommend more flexibility in this regard. Even if
researchers diligently try to understand an intervention’s
logic model, some of the consequences they identify as
unintended may have been considered by program
planners to be intended. Thus, to verify their
classification, it can be useful to present the findings on
unintended consequences to stakeholders while
protecting confidentiality [115]. In our experience, some
consequences that emerged were clearly identified as
intended when we discussed the results with
stakeholders, even though they had not been initially
identified as such during our preliminary work to
outline the intervention’s complex logic model.
Maintaining that these consequences were unintended
despite this feedback could have discredited the whole
study. Second, some interventions are dynamic and have
evolving logic models. For the COVID-19 pandemic,
governments’ response measures and their justifications
evolve daily. Program intentions as initially outlined may
no longer be an adequate point of reference to deter-
mine what was or was not intended. Thus, researchers
should leave open the possibility of adapting to this evo-
lution as the intervention unfolds, as they see fit.

Discussion on the implications of this approach
This paper has addressed the paucity of theoretical and
methodological guidelines for investigating the
unintended consequences of innovative measures, such
as those adopted during the COVID-19 pandemic.
The approach presented in this paper is likely to be

relevant for the coming years. First, experts are
expecting additional waves of coronaviruses, as well as
other high impact pandemics, in the years to come.
Thus, mitigation measures are likely to continue to be
imposed to various degrees, raising questions about
long-term unintended consequences of repeated distur-
bances for children, business owners, etc. Second, gov-
ernments and private companies are searching for
innovative strategies to respond to coronaviruses. The
development and use of new technology, such as moni-
toring through smartphone applications and using
drones to track the movement of people, are likely to
trigger new ethical issues and coping strategies that did
not exist in the past, sometimes even blurring the lines
between what we previously perceived as reality and fic-
tion [116]. One might even wonder whether the assess-
ment of unintended consequences might eventually
become the “new normal” in program evaluation and
research.
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The systematic assessment of unintended consequences
should be a critical component of the response to
COVID-19, as it can inform the effective deployment of
these strategies. Examples of how the assessment and
monitoring of unintended consequences can help refine
and develop new mitigation measures have already
emerged at the international and national levels. Social
stigma against people associated with coronavirus (e.g.
health workers, recovered patients, families of infected
persons) led UNICEF, WHO and the International Feder-
ation of Red Cross and Red Crescent Societies (IFRCRCS)
to launch a guide intended to support governments,
media, and local organizations to counter stigmatizing at-
titudes [117]. Similarly, concerns about increasing social
inequities led the United Nations to actively promote the
adoption of a human rights approach to responding to the
pandemic [118]. UN Women published recommendations
to prevent and respond to violence against women and
girls, at the onset, during, and after the public health crisis,
with examples of actions already taken [119]. In Iran, a so-
cial media platform was created to help students cope
with the anxiety and stress brought on by the COVID-19
pandemic [120]. In Canada, a federal compensation pro-
gram for people who had lost employment due to the pan-
demic outweighed the salaries of some essential workers
and actually became a disincentive to work, spurring the
government to increase the wages of essential service
workers to retain them in the workforce [5]. Consideration
of the unintended consequences of confinement measures
led public health authorities in Quebec to launch a physical
activity program to keep seniors active and shore up morale
[121]. Alcohol outlets were categorized as essential services
and were permitted to remain open to avoid increasing the
number of cases of severe alcohol withdrawal syndrome, as
was observed in India [122].
The lack of attention to unintended consequences is a

general shortcoming in the training and practices of
evaluators and researchers. Thus, we believe the insights
presented in this paper can also be used to understand
the unintended consequences of other complex
interventions not related to the COVID-19 pandemic. In
the pursuit of sustainable development goals, for ex-
ample, global health actors are promoting and testing a
wide array of interventions that are deemed promising
but that will inevitably cause unintended consequences.
According to the law of unintended consequences, the
actions of people, and especially of governments, always
have effects that are unanticipated or unintended [38].
This law is deemed to be “at work always and every-
where” [38].

Limitations
The practical guidance provided in this paper should be
interpreted with caution as it is based on a limited

amount of past experiences and literature. The
considerations presented should be validated and refined
through future research and input from other
researchers in this area. A “one size fits all” approach to
studying the unintended consequences of COVID-19
mitigation measures is not desirable given the wide
breadth and scope of unintended consequences that im-
pact all aspects of life. Our aim is not to standardize re-
search on unintended consequences, but rather to
contribute to strengthening practices and reflexivity in
this area. We hope this paper will stimulate dialogue and
exchanges that can promote the development of
methods to study unintended consequences.

Conclusion
There is currently a lack of clarity and consensus about
the best practices to study unintended consequences of
health interventions, which has contributed to the
paucity of research on this topic. However, in this paper
we have shown that theories and methods to understand
the unintended consequences of COVID-19 measures
do exist. We have presented some practical guidance to
support the development of this approach. To judge the
overall value of mitigation measures, program planners,
researchers, and evaluators increasingly need to under-
stand unintended consequences. It is our hope that the
practical guidance presented here may inspire re-
searchers wishing to explore the unintended conse-
quences of COVID-19 mitigation measures, which have
already had, and continue to have, impacts on every as-
pect of life across the globe.
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