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Abstract

Objectives. The aim of this study was to provide an overview of the methodological charac-
teristics and compare the assessment methods applied in health technology assessments
(HTAs) of public health interventions (PHIs).

Methods. We defined a PHI as a population-based intervention on health promotion or for
primary prevention of chronic or nonchronic diseases. HTAs on PHIs were identified by sys-
tematically searching the Web pages of members of international HTA networks. We included
only full HTA reports published between 2012 and 2016. Two reviewers extracted data on the
methods used to assess effectiveness/safety, as well as on economic, social, cultural, ethical,
and legal aspects using a-priori standardized tables.

Results. We included ten HTAs provided by four different organizations. Of these, all reports
assessed the effectiveness of the interventions and conducted economic evaluations, seven
investigated social/cultural aspects, and four each considered legal and ethical aspects, respec-
tively. Some reports addressed applicability, context/setting, and intervention fidelity issues in
different ways. We found that most HTAs adapted their methods to some extent, for example,
by including nonrandomized studies, expanding the search strategy, involving stakeholders, or
applying a framework to guide the HTA process.

Conclusions. Our analysis provides a comprehensive overview of methods applied in HTAs
on public health interventions. We found that a heterogeneous set of approaches is used to
deal with the challenges of evaluating complex public health interventions.

Health policy decisions are increasingly based on health technology assessments (HTAs). HTA
is a systematic approach to evaluate the properties, effects, and impacts of health technologies
or interventions (1). However, while most HTAs focus on clinical medicine and pharmaceu-
ticals, HTAs of public health interventions (PHIs) are still rare (2;3).

HTA methods to evaluate public health interventions may differ substantially from clinical/
medical HTAs. Assessing complex interventions such as those in the field of public health is
associated with a range of challenges, such as very heterogeneous evidence due to the variety of
methodological characteristics, and the diversity of populations, interventions and intervention
components, comparisons, and outcomes and outcome measurements (4). Due to their com-
plexity, public health interventions are, for example, often evaluated using nonrandomized
study designs (5-7). The typical methodological decisions made when carrying out HTAs,
such as the choice of electronic databases or risk of bias assessment, are, therefore, not always
applicable for HTAs on public health interventions (8-10), for example. Therefore, it is chal-
lenging to choose which methods to use for such HTAs.

There are only few HTA agencies that provide standardized, formalized methods specific
for public health interventions and they exhibit surprising heterogeneity (9). Until now, the
methods applied in HTAs on public health interventions have not been systematically assessed.

Objectives

The aim of this study was to provide an overview of the methodological characteristics and
compare the assessment methods that have been used in HTAs of PHIs. More specifically,
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our purpose was to cast some light on methodological approaches
to address challenges in HTAs of PHIs.

Methods/Design

The detailed methods are presented in our protocol (11). As no
outcome of direct patient or clinical relevance is assessed in this
work, the protocol was not registered in PROSPERO.

Searches

We systematically searched the webpages of members of the
International Network of Agencies for Health Technology
Assessment (INAHTA), Health Technology Assessment
International (HTAi), and the European Network for Health
Technology Assessment (EUnetHTA), and screened the full lists
of all published HTAs. Between June and July 2017, one reviewer
performed the searches and preselected all potentially relevant
titles. References were managed with EndNote X7.

Inclusion Criteria

Two reviewers independently screened potentially relevant full
text reports according to the following inclusion criteria: (i) Full
HTA report as defined by INAHTA (12); (ii) Assessment of a
public health intervention; (iii) Publication date: 2012 to 2016;
and (iv) Language: English, German, Spanish, French. We
excluded all literature review-based HTAs using accelerated
(e.g., rapid reviews) or abbreviated HTA/systematic review meth-
ods, overviews of reviews (or umbrella reviews), scoping reviews,
mini-HTAs, etc., and protocols (12;13).

In this review, we considered only population-based interven-
tions on health promotion and interventions for primary preven-
tion of noncommunicable (e.g., cardiovascular diseases, diabetes,
and injuries) or infectious diseases to ensure consistent study
selection (14). We excluded HTAs on screening and vaccination
because these require special evaluation methods (e.g., diagnostic
accuracy studies or modeling) (15). Furthermore, we decided only
to include HTA reports published from 2012 to 2016 to have a full
coverage of 5 years. HTA reports of all countries were eligible for
inclusion.

Data Extraction and Quality Assessment

Two reviewers independently extracted the data, except for ethical
aspects, where the data were extracted by one reviewer and veri-
fied by a second reviewer. Data extraction included details on
the methods applied for the domain’s effectiveness/safety, as
well as for economic, social, cultural, ethical, and legal aspects.
In case of disagreement, the reviewers discussed the problematic
cases and consulted with a third reviewer. We piloted the data
extraction forms a priori using HTA reports published before
2012. We did not assess the quality of HTA reports because our
focus lay on exploring methodological features of the HTAs.

Data Synthesis and Analysis

We tabulated the information retrieved from the reports for each
domain using Microsoft Excel (2010). We planned to describe
dichotomous and nominal variables using absolute numbers
and percentages, and to show means and standard deviations
for metric variables. Due to the small sample size, however, we
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did not perform statistical analyses but instead report only abso-
lute numbers. We also planned to perform subgroup analyses
according to public health intervention focus, healthcare system,
target audience, and evaluation level. This was, however, not fea-
sible due to the small study sample.

Postprotocol Changes

Data extraction was performed independently as reported in the
protocol, except for the ethical aspects as detailed above.

Results

We screened the websites of 127 different HTA organizations and
found 125 potentially relevant HTA reports published by thirty-
four institutions (see Supplementary File 1). We excluded the
majority of HTAs because they did not comply with our defini-
tion of an HTA (see Supplementary File 2 for a list of excluded
HTA-reports). We included ten HTAs from four countries/orga-
nizations (16-25), including five HTAs from the National
Institute of Health Research in the United Kingdom, three
HTAs from the German Institute of Medical Documentation
and Information, and one HTA each from the Health
Information and Quality Authority in Ireland and the Institute
for Clinical and Economic Review in the United States. The selec-
tion process is depicted in Figure 1. The included HTA reports
and their main characteristics are listed in Tables 1 and 2. More
detailed characteristics can be found in Supplemental File 3. In
the following, the study IDs detailed in Table 1 are used to
refer to the HTA reports.

All ten HTA reports assessed the health effectiveness and cost
effectiveness of the interventions. Seven documents also investi-
gated social/cultural aspects (16-21;23), four considered legal
aspects (16;17;19;20), and four reports also discussed ethical
aspects (16-19).

The scope and specificity of HTA objectives differed across
reports. Whereas some narrowed their objectives to for example,
assessing effectiveness (and cost-effectiveness) of the intervention
(e.g., Balzer et al,, 2012;, Korczak et al., 2012) (16;17), others pro-
vided an extensive list of detailed objectives extending to specific
aspects such as acceptability of the intervention (e.g., HIQA, 2014;
Tappenden et al.,, 2012) (19;22).

Bee et al; 2014 (21); and O’Mara-Eves et al; 2013 (24);
involved stakeholders to aid the review process. Five reports
used, modified, or developed a framework to assist in conducting
the review, for example, to conceptualize how the intervention
may work or may be modified (18;24), to scope or organize pos-
sible intervention types (23;25), or to assess possible health-
related quality-of-life outcomes (21). It was, however, not always
feasible to identify to what extent and in what way the framework
was finally used in the actual conduct of the review. O’Mara-Eves
et al, 2003 (24), additionally conducted a process evaluation
using a previously developed data extraction tool for public health
interventions.

Health Effectiveness/Safety

The reports searched a range of 3-32 databases. Two reports
included only randomized controlled trials (RCTs) to assess effec-
tiveness/safety in their systematic reviews (16;22), whereas the rest
additionally included nonrandomized study designs, for example,
cohort studies, nonrandomized trials, controlled before-after and
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Fig. 1. Flow chart.

interrupted time series studies. Five reports used additional
sources, such as grey literature or contacting experts/key contacts
to complement their search strategy (20;21;23;24;25).

The risk of bias tool most often used was the Cochrane risk of
bias tool, but some reports (additionally) used other tools or a
combination of tools to meet their needs. These included, for
example, the Effective Public Health Practice Project Quality
Assessment Tool for Quantitative Studies (EPHPP) (19;23), the
EPPI Centre tool for quality assessment (24), or Oxford Centre
for Evidence-based Medicine Levels of Medicine (18). Froeschl
et al; 2013 (17); developed their own tool, and O’Mara-Eves
et al; 2013 (24); modified the Cochrane risk of bias tool for
their purposes. One report integrated the risk of bias assessment
in the data extraction, but did not report the tool being used (25).

Four publications (20;22;23;25) considered context/setting in
their assessments. Brown et al; 2016 (23); and Bambra et al;
2015 (25); used the “methodological tool for the assessment of
the implementation of complex public health interventions in sys-
tematic reviews” (26) for their assessment, adapted for obesity
interventions in the case of Bambra et al.; 2015 (25). Two reports
narrowed down the scope of their review to the national context
(20522), and Tice et al.; 2016 (20); also applied a value assessment
framework and a stakeholder panel to generate contextual infor-
mation. Bambra et al,; 2015 (25; also separated results according
to the international or the UK context.

We also assessed whether the reports considered the applica-
bility or generalizability of the results. One report (19) discussed
applicability aspects but did not use a specific methodological tool
to systematically assess these aspects. In a separate section, they
discussed the “applicability of the results in an Irish context”
and “applicability of other studies,” which are also elaborated
on in the discussion section of the HTA report. One other
HTA, Bambra et al, 2015 (25), partly considered applicability
of the evidence in their discussion.

Three reports from the United Kingdom (21;23;25) assessed
intervention integrity. Bee et al., 2014 (21), detailed as explicit
objectives “to explore all available data relating to the acceptability
of community-based interventions [...]” and “to assess key factors
influencing the acceptability of and barriers to the delivery
and implementation of community-based interventions.” They
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conducted one large search, which incorporated all objectives of
the HTA, and included acceptability studies that were either
quantitative/qualitative or mixed-method approach studies.
Bambra et al., 2015 (25), and Brown et al., 2016 (23), assessed
delivery fidelity as well as sustainability of the interventions
with the same tool used for their context/setting assessment
(26). None of the other reports assessed sustainability of the
intervention.

Seven reports that (at least partly) conducted meta-analyses
assessed statistical heterogeneity by means of the I” statistics or
other statistical methods. One did not pool data due to high het-
erogeneity (20). One report combined quantitative and qualitative
studies in a mixed-method approach (21), and four reports explic-
itly conducted subgroup analyses, for example, for different pop-
ulations or settings (19;21;24;25).

Economic Aspects

Of the ten included HTA reports, the majority conducted system-
atic reviews of economic evaluations. Only one conducted a pri-
mary economic evaluation in addition to a systematic review of
economic evaluations with the purpose to inform the primary
economic evaluation (19). One report conducted a nonsystematic
review of economic evaluations (20).

HIQA 2014 (19) conducted a cost-utility analysis as a primary
economic evaluation and, additionally, a post-hoc budget-impact
analysis. The comparator was routine care, which reflects the soci-
etal analysis perspective. HIQA 2014 (19) considered only direct
medical costs. They did not report the valuation of outcomes.
They used a Markov modeling approach and performed a proba-
bilistic sensitivity analysis. They presented the results narratively
as well as with graphic aids, such as tables, a cost-effectiveness
plan, and an acceptability curve.

All reports except Tice et al. 2016 (20) conducted systematic
reviews of economic evaluations and included full economic eval-
uation types (cost-effectiveness analyses, cost-utility analyses, and
cost-benefit analyses). Other included economic evaluation types
were cost-consequences analyses (16;18;22), and  cost-
minimization studies (25). Four publications did not specify
which studies they included (21;23-25).
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Table 1. Main Characteristics

Study ID

Organization,
country

Title

Objective

Intervention description

Population

Balzer et al., 2012
(16)

DIMDI, Germany

Fall prevention for elderly people in
their personal living environment
[orig. title: Sturzprophylaxe bei
alteren Menschen in ihrer
personlichen Wohnumgebung].

To assess the effectiveness of
prevention interventions to reduce
falls or fall-related injuries in home
or institutional environments.

Individually tailored preventive
measures that are medical or
non-medical and multimodal or
multifactorial prevention programs.

People over 60 years who live in
their own houses or in any form
of care institutions.

Froschl et al.,
2013 (17)

DIMDI, Germany

Prevention of fetal alcohol syndrome
[orig. title: Pravention des fetalen
Alkoholsyndroms].

To assess the effectiveness,
cost-effectiveness and ethical,
social and legal aspects of
preventive interventions for
pregnant women and women at
childbearing age with risky alcohol
consumption patterns to prevent
fetal alcohol syndrome (FAS).

Any form of prevention intervention
directed at women at childbearing
age (e.g., short intervention by
gynecologist or midwife,
motivational discussion, self-help
group).

Women at childbearing age and
pregnant women.

Korczak et al.,
2012 (18)

DIMDI, Germany

Effectiveness and efficiency of
psycho-, logic, psychiatric,
social-medical-, and complementary
medicinal interventions for babies
that suffer from excessive crying in
special ambulatory “crying units”
[orig. title: Effektivitat und Effizienz
von psycho- logischen,
psychiatrischen, sozial-
medizinischen und komplementar-
medizinischen Interventionen bei
Schreibabys (z. B. regulative Stérung)
in Schreiambulanzen].

To assess the effectiveness and
efficacy of interventions to reduce
colic (excessive crying) in babies.

Different psychological,
psychotherapeutic, socio-medical,
and complementary medicine
interventions.

No information, only babies
with colic, with a minimum of
30 cases per study.

HIQA, 2014 (19)

The Health
Information and
Quality Authority
(HIQA), Ireland

Health technology assessment (HTA)
of public access defibrillation.

- To review the clinical evidence on
the effectiveness and safety of
public access defibrillation
programs for out-of-hospital
cardiac arrest and identify the
main factors associated with
effective implementation of such
programs.

- To review and summarize Irish
data on the epidemiology of
out-of-hospital cardiac arrest, the
existing availability of automatic
external defibrillators, and
relevant initiatives in the
management of sudden cardiac
arrest and the configuration of
emergency medical services.

To review the international
cost-effectiveness literature on
public access defibrillation.

Public access defibrillation
interventions that include the
provision of static automated
external defibrillators (AEDs) in a
range of publicly- accessible
locations, that are designed to be
used opportunistically by trained or
untrained volunteers or bystanders
who witness a cardiac arrest are
eligible for inclusion. Also eligible
are studies that involve community
groups of trained lay-volunteers or
lay responders such as police and
firefighters who would not ordinarily
have access to AEDs. Interventions
that focus on the provision of AEDs
in the homes of individuals who are
at high risk of cardiac arrest or in
hospital or other high dependency
care facilities are ineligible.

All adults and children who
experience a sudden cardiac
arrest in any location except for
hospitals or other high
dependency care facilities that
monitor patients and routinely
provide emergency medical
care. This includes sporting and
entertainment venues, public
areas, commercial premises,
long-term care facilities and
public transportation services
and facilities.

(Continued)
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Table 1. (Continued.)

Study ID Organization, Title Objective Intervention description Population
country
- To estimate the clinical benefits,
cost-effectiveness, resource
implications, and budget impact
of potential public access
defibrillation program
configurations in Ireland.
- To consider any wider
implications that the technology
may have for patients, the
general public or the healthcare
system.
- Based on this assessment, to
advise on the optimal
configuration of an Irish public
access defibrillation program.
Tice et al,, Institute for Diabetes Prevention Programs This report addresses several key The interventions of interest The population of focus for the
2016 (20) Clinical and (DPPs): Effectiveness and Value. issues related to DPPs for patients, included lifestyle interventions to review was adults ages 18 and
Economic Review provider organizations, payers, and prevent or delay the development of older with prediabetes. We
(ICER), USA other policymakers and includes: type 2 diabetes mellitus (DM) that attempted to examine the
(1) a landscape analysis of have full or pending recognition impact of different definitions of
available DPP approaches, (2) a from the CDC Diabetes Prevention prediabetes on the outcomes of
comparative effectiveness Recognition Program (DPRP), interest, but there was
evaluation of DPPs, and (3) an including programs incorporating insufficient data to perform this
assessment of the costs, smartphone and Web-assisted analysis.
cost-effectiveness, and potential delivery methods. Medical and
budget impact of DPPs. surgical therapies were not
considered.
Bee et al., 2014 (21) NHS/National The clinical effectiveness, To assess the clinical effectiveness, Any community-based (i.e., Children aged 0 to < 18 years or

Institute of Health
Research (NIHR),
UK

cost-effectiveness and acceptability
of community-based interventions
aimed at improving or maintaining
quality of life in children of parents
with serious mental illness: a
systematic review.

cost-effectiveness and acceptability
of community-based interventions
aimed at increasing or maintaining
quality of life (QoL) in children of

parents with serious mental illness
(SMI).

non-residential) psychological or
psychosocial intervention that
involved professionals or
paraprofessionals and parents or
children, for the purposes of
changing knowledge, attitudes,
beliefs, emotions, skills or behaviors
concerning health and well-being.
This included any health, social
care, or educational intervention
aimed at the young person, their
parent or their family unit.
Interventions that targeted children
in the community were eligible for
inclusion irrespective of their
parents’ inpatient or outpatient
status.

their parents, one or more
parents with SMI with or
without substance misuse/other
mental health comorbidity, > 50
percent sample participants
experiencing parental SMI.

(Continued)
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Table 1. (Continued.)

Title

Objective

Intervention description

Population

Study ID Organization,
country
Tappenden et al,, NHS/National

Institute of Health
Research (NIHR),

2012 (22)

The clinical effectiveness and cost-
effectiveness of home-based,
nurse-led health promotion for older

- To assess the clinical
effectiveness and
cost-effectiveness of

- Structured home-based, nurse-led
health promotion

Older people (> 75 years or > 70
years when considered a
vulnerable population on the

UK people: A systematic review. home-based, nurse-led health ~ Complex intervention, in that it basis of age) with long-term
promotion intervention for older that may comprise multiple, medical or social needs at risk
people in the UK potentially interacting of admission to hospital,

components. The focus within this residential or nursing care.
- Review existing health economic assessment is principally on
evaluations of home-based, nurse-led health promotion
nurse-led health promotion activities undertaken within the
programs from the perspective of subject’s home.
the NHS and Personal Social
Services (PSS)
- Explore, as far as existing
evidence allows, those elements
of this form of complex
intervention that may contribute
to its clinical effectiveness, and
- Identify key gaps in current
evidence and to identify areas in
which future research may be
warranted.
Brown et al., 2016 NHS/National Community pharmacy interventions - To systematically review the Any type of community pharmacy People of any age.
(23) Institute of Health for public health priorities: a effectiveness of community intervention to manage alcohol
Research (NIHR), systematic review of community pharmacy interventions to misuse, smoking cessation and
UK pharmacy-delivered smoking, manage alcohol misuse, smoking weight loss of any duration based in
alcohol and weight management cessation, and weight loss; any country and in people of any
interventions. age was included.
- To explore if and how age, sex,
ethnicity, and socioeconomic
status moderate effectiveness;
and
- To describe how the
interventions have been
organized, implemented, and
delivered.
O’Mara-Eves et al., NHS/National Community engagement to reduce The overarching aims of this project Community engagement Group of people defined as a

Institute of Health
Research (NIHR),
UK

2013 (24)

inequalities in health: a systematic
review, meta-analysis and economic
analysis.

were to identify community
engagement approaches that are
effective in improving the health of
disadvantaged populations and/or
reducing inequalities in health; and
to describe the approaches in
terms of the circumstances in
which they work and the costs
associated with their
implementation.

approaches to reduce inequalities of
health.

“community”.

(Continued)
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Table 1. (Continued.)

Study ID Organization, Title

country

Objective

Intervention description

Population

How effective are interventions at
reducing socioeconomic inequalities
in obesity among children and

Bambra et al., 2015 NHS/National
(25) Institute of Health
Research (NIHR),

To systematically review the
effectiveness of interventions
(individual, community, and

Intervention on individual,
community, and societal levels that
might reduce existing inequalities in

Children aged 1-18 yrs
(including prenatal) and adults
>18 (i.e., two separate reviews

UK adults? Two systematic reviews. societal) in reducing the prevalence of obesity (i.e., per population)
socioeconomic inequalities in effective targeted interventions or Targeted at disadvantaged
obesity among (1) children aged 0- universal interventions that work individuals, communities or
18 years (including prenatal) and more effectively in society or aimed at reducing
(2) adults aged >18 years, in any low-socioeconomic status [SES] childhood obesity universally
setting, in any country, and (3) to groups), as well as those but analyzed and presented the
establish how such interventions interventions that might prevent the effects of the intervention by
are organized, implemented, and development of inequalities in SES.
delivered. obesity (i.e., universal interventions

that work equally along the SES

gradient).

Table 2. Assessed Aspects
Social/
Effectiveness/ Economic cultural Ethical Legal Context/ Applicability/ Intervention

Study ID safety aspects aspects aspects aspects setting generalizability integrity Sustainability Heterogeneity
Balzer et al., 2012 (16) v v v v v X X X X v
Froschl et al., 2013 (17) v v v v v X X X X X
Korczak et al., 2012 (18) 4 v v v X X X X X X
HIQA, 2014 (19) v v v/ v v X v X X v
Tice, et al., 2016 (20) v v v X v v X X X v
Bee etal., 2014 (21) v v v X X X X v X v
Tappenden et al., 2012 (22) v v X X X 4 X X X 4
Brown et al., 2016 (23) v v v X X v X v v v
O’Mara-Eves et al., 2013 (24) v 4 X X X X X X X 4
Bambra et al., 2015 (25) v v X X X 4 (V) v v v

98¢

1D 18 snjod
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Reports differed on whether the search strategy for economic
evaluations was integrated into the overall generic search or
whether they conducted a separate search in addition to the
generic search. Korczak et al. 2012, Balzer et al. 2012, Froeschl
et al. 2013, Brown et al. 2016, O’Mara-Eves et al. 2013, and
Bambra et al. 2015 (16-18;23-25) integrated the economic search
in the overall search strategy on effectiveness, and in addition to
the generic databases, searched one economic database (i.e.,
NHS Economic Evaluation Database). HIQA 2014 (19) and Bee
et al. 2014 (21) conducted separate searches for the economic
evaluations; in one report this was not clearly specified (22). In
four reports, both the title-abstract screening and the full-text
screening were conducted by two persons independently
(title-abstract: 16;18;21;23; full text: 16;17;21;23). Three and four
reports, respectively, did not provide clear information regarding
the title-abstract screening or the full text screening (title-abstract:
17;19;24; full-text: 18;19;22;24).

Of the ten reports, four presented cost data as reported, two
converted the currency (inflated and in Euro). In one case, this
was not clear, and three reports did not include any economic
evaluation studies. All presented the results exclusively narratively.
All HTAs that identified studies in their searches assessed the
quality of the included studies. It was only possible in one case
to determine an explicit effect of the economic evaluation on
the HTA overall results/decision (19); for most, this remained
unclear or was not applicable due to missing studies.

Social and Cultural Aspects

Seven HTAs addressed social and/or cultural aspects to a different
extent (16-21;23). Three reports used a theoretical framework to
conceptualize the social/cultural aspects. HIQA 2014 (19) used
the EUnetHTA Core Model, which addresses eight different issues
of patients and social aspects. Tice et al. 2016 (20) used the “care
value framework” that addresses significant benefits or disadvan-
tages to the patients, their caregivers, the delivery system, other
patients, or the public next to benefits or disadvantages in relation
to health effectiveness. In a first step, Bee et al. 2014 (21) concep-
tualized health-related quality of life outcomes through stake-
holder consultations, the main outcome of the HTA. The other
four HTAs did not report a framework.

All seven HTAs used a systematic literature search and hand
searches to identify studies that assess social and cultural aspects.
Except for HIQA 2014 (19), all reports integrated their search strat-
egy into the overall search for the HTA. HIQA 2014 (19) did not
report their methods in detail but referred to the EUnetHTA Core
Model, which suggests a separate systematic search for patient-
related issues and social aspects. Brown et al. 2016 (23) limited
their search to controlled studies. HIQA 2014 (19) and Bee et al.
2014 (21) combined review methods (systematic literature searches)
with qualitative methods, for example, semi-structured interviews,
expert interviews, and policy roundtables. Quality assessment of
the included studies was performed in five HTAs (18-21;23) apply-
ing different assessment tools. All results on social and cultural
aspects were reported narratively. The findings on social and cultural
aspects had implications for the HTA, as the reports integrated the
results in the discussion and recommendations.

Legal Aspects

Four reports addressed legal aspects (16;17;19;20). Each of these
used a different method. Balzer et al. 2012 (16) conducted an
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additional hand search of the literature to retrieve information
on legal aspects, Froeschl et al. 2013 (17) summarized informa-
tion that was found in the studies identified through the overall
systematic literature search for the HTA. In HIQA 2014 (19), a
legal analysis of the technology was performed by an additional
team from the faculty of law at a higher-education institution.
Tice et al. 2016 (20) included legal aspects from the perspectives
of the government, payers, purchasers, patients, and vendors com-
bining a literature review, semi-structured interviews, and policy
roundtable discussions. All results were reported narratively.

Ethical Aspects

Four reports self-identified as addressing ethical aspects (16-19).
Ethical issues were sometimes addressed along with other aspects,
legal (17) or social and legal (18), without clear differentiation
between the different issues. Two reports dedicated several para-
graphs solely to ethical aspects, although they discuss and analyze
ethics in close association with social (16) or legal (19) aspects.
Three reports (16-18) used a systematic literature search to iden-
tify relevant information, with only two specifically searching for
literature addressing ethical aspects (16;17). Findings were narra-
tively synthesized, with one report pointing out that only those
points from the literature were described that were perceived as
relevant by the authors (17). One report applied a theoretical
framework, principlism (27), to identify and discuss ethical issues
without conducting an additional literature search (19). In all
reports, the outcomes of the analyses were considered in the con-
clusion at least to a certain extent.

Discussion
Effectiveness, Safety and Economic Aspects

The HTAs used a range of approaches to deal with the challenges
of evaluating the effectiveness/safety of public health interven-
tions. Most reports adapted their methods to a certain extent,
for example, by applying a different risk of bias assessment or
by including a variety of nonrandomized study designs. While
some merely searched in several databases, others also used alter-
native sources to search for studies, such as grey literature or
expert and stakeholder consultations. A recent methodological
case study confirms the effectiveness and better value of supple-
mentary searches compared with mere database searching in pub-
lic health (28). Others broadened their scope, included different
research objectives, and addressed more than just (economic)
effectiveness aspects by considering the context/setting of the
HTA results, applicability and/or aspects such as implementation
and acceptability of the intervention. However, few HTAs assessed
these aspects systematically. It is indeed interesting that despite
the heterogeneity of methods chosen, most reports considered
nonrandomized study designs as recommended by HTA guidance
on public health interventions (9). This confirms that RCTs are
often not feasible or unethical for the assessment of public health
interventions (29).

Opverall, due to the increasing awareness of the costs of health
services, it seems important that HTA reports in the context of
public health give higher priority to economic analyses. This
should be reflected above all in the reporting quality and methods
used in the economic evaluation. Taking into account that costs of
public health interventions are quite high because population-
based target groups are typically large, one could expect that
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HTA authors had estimated the financial consequences of the
interventions, for example, by budget impact analysis. However,
only one HTA performed a primary economic evaluation and
budget impact analysis (19).

Furthermore, in most cases, the economic evaluation was not
discussed in the context of other domains of the HTA such as
effectiveness/safety, and its influence on final recommendations
was not explicitly clarified. In addition, it seems appropriate to
recommend considering a more accurate application of existing
guidance for conducting systematic reviews of economic evalua-
tions (30). Approaches for systematically reviewing the economic
literature were very heterogeneous, and standards were often not
fulfilled. In four of the nine HTA reports conducting systematic
reviews of economic evaluations, clear information about full-text
screening (e.g., reviewers involved) was missing; four reports did
not specify which study types were included. This is remarkable,
because this procedure is crucial to ensure the quality of the
review process.

Social, Cultural, and Legal Aspects

Social and cultural norms influence how people perceive a health
issue, as well as their acceptance of an intervention and its implemen-
tation (31). This can modify the effectiveness of an intervention
between different groups. Especially in public health interventions,
social, cultural, and often legal aspects play a crucial role. Despite
this, we found only seven reports that addressed social or cultural
aspects, and even fewer that addressed legal aspects.

Within these reports, we found wide variation regarding the
frameworks and methods used. In all HTAs, a systematic litera-
ture search was the basis for assessing social and cultural aspects.
Most HTAs used a second or even third method in addition. For
assessing legal aspects, each HTA used a different method. A con-
sensus or codification of methods is still missing in these areas.
This might at least partly explain why only few HTAs assess
those aspects, despite their relevance for public health interven-
tions. Whenever social, cultural, and legal aspects were assessed,
the results had explicit implications on the HTA overall results,
which further underlines their relevance.

Ethical Aspects

The majority of HTA reports addressing public health interven-
tions did not discuss ethics. In that respect, our findings are sim-
ilar to studies within other contexts (32). What is discussed under
the label of ethics is quite heterogeneous. Korczak et al. 2012 (23),
for example, only describes empirical data such as risk factors,
while Balzer et al. 2012 (16) discusses the implications of relevant
legal cases, and the authors of HIQA 2014 (19) elaborate on
duties and moral conflicts arising from certain bioethical princi-
ples relevant to their context of interest. The methods used to
gather relevant information also vary from systematic searches
to the application of theory (principlism). This heterogeneity
does not come as a surprise as there is an impressive variety of
methods (and implied conceptualizations of what an ethical
issue is) proposed for ethics assessments (33;34).

It has been argued that this methodological heterogeneity is
not necessarily problematic as various approaches to ethical anal-
ysis arrive at similar results (35). However, some of the reports
included here arguably do not even address ethical aspects, at
least when ethics is understood as an endeavor to move beyond
what is to what should be, rather than as equivalent to a legal
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analysis. Furthermore, certain methodological choices, for exam-
ple not specifically searching for ethics literature but using effec-
tiveness or safety studies to identify ethical issues, were
questionable (36). Accordingly, it seems to be of importance for
institutions commissioning HTAs also in public health contexts
to provide clearer guidance on how ethics assessments should
be conducted, and possibly also on the question under what cir-
cumstances these assessments are necessary in the first place (37).
This is particularly true insofar as outcomes of ethics analyses
affected the final conclusions of the HTA reports.

Addressing Complexity

Very few used, modified, or developed theoretical frameworks to
aid their HTA development process, despite the need for sound
theoretical understanding of how a complex intervention causes
change (38). It often remained unclear how much the framework
guided the process. Others simply discussed the different aspects
in separate sections or chapters. This result is not surprising, as
detailed descriptions of most process steps are missing even in
existing guidance (9). None of the reports explicitly mentioned
having followed guidance for HTAs on public health interven-
tions as identified by Mathes et al. (9). Brown et al. 2016 (23),
however, stated to have used the EPHPP tool as “recommended
by the Cochrane Public Health Review Group”. Two recent
HTAs conducted by the Public Health Research (PHR) program
of the National Institute for Health Research (NIHR) in the UK
explicitly mention the complexity of public health interventions
in the context of their research (23;25). Both have used the “meth-
odological tool for the assessment of the implementation of com-
plex public health interventions in systematic reviews” (26) to
extract data on different aspects guided by the tool to assess inter-
vention effectiveness.

Despite having applied a heterogeneous set of methods and
approaches, most HTAs differed from traditional medical/clinical
HTAs in that they introduced new methods and addressed addi-
tional aspects, trying to tackle the complexity of the intervention.
While the German HTAs tend to use a single standardized, inflex-
ible approach to assess effectiveness/safety of the intervention, the
UK HTAs more often applied different methods to approach
effectiveness and related aspects, such as context/setting or appli-
cability. However, there seems to be no systematic, standardized
approach and the methods are heterogeneously applied.
Surprisingly, HTAs from one organization did not necessarily
use the same methods although we could see an overall tendency,
for example, for assessing ethical or social/legal aspects within an
organization (Germany), or for assessing further aspects and pro-
cesses, such as context or implementation/acceptability issues
(United Kingdom). Due to the small sample included we were
unable to identify patient or PHI characteristics that would
explain the heterogeneity of methods. Complex public health
interventions differ from one another in many ways, leading to
various problems and research questions/aspects to be addressed,
which may lead to the need to adapt approaches dealing with the
different individual challenges. A consistent overall methodology
would, however, be an advantage for decision makers and other
consumers of HTAs in terms of understanding as well as in
increasing credibility and facilitating the conduct of HTAs of pub-
lic health interventions.

A recent European Union (EU)-funded project developed
guidance specifically to address the challenge of evaluating com-
plex intervention in HTAs (10). In future research, it would be
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interesting to see whether approaches to conducting and integrat-
ing systematic assessments of the different aspects important in
HTAs evaluating public health interventions will become visible.

Limitations

We found few HTAs assessing public health interventions, and
the majority of these were conducted by only two organizations,
one each from Germany and the United Kingdom. We did not
include a broader scope of public health interventions to allow
us to distinguish included HTAs from medical/clinical HTAs,
which may have partly led to such a small study sample.
Furthermore, the decision as to what constitutes a public health
intervention is not straightforward. Our strict inclusion criteria,
which have served to comply with a higher quality standard,
may also have contributed to this. We excluded further HTA
reports due for language reasons, including reports from
Lithuania, Norway, and Sweden that were only published in the
respective national language. In addition, the list of HTA agencies
might be incomplete. This work may, therefore, not encompass a
representative sample of all HTAs on public health interventions.
Furthermore, our search was limited to the years 2012-16.

In conclusion, despite the limitations listed above, the results
show that very few HTAs have yet been conducted in the field
of public health. One reason may be that economic analyses of
public health interventions tend to be more difficult due to the
necessary long study periods. This may have prevented organiza-
tions from conducting economic evaluations in the first place. We
found that some HTA organizations flexibly adapted the methods
according to the specific complexity of the public health interven-
tion assessed. Such need for flexibility may pose a further barrier
for some organizations to conduct HTAs in this field. This may
also partly explain why we found so few HTAs.

Health policy all over the world, however, continues to imple-
ment public health legislation and programs, seemingly without
using systematic, evidence-based approaches similar to those
commonly used in the traditional fields covered by HTAs, that
is, clinical medicine and pharmaceuticals. Considering the impor-
tance, scope, and long-term benefits (or harms) as well as the
potentially high budget impact of public health interventions in
the context of limited resources, these findings should motivate
the further research and development as well as international
exchange of HTA methodology for public health interventions.

Supplementary material. The supplementary material for this article can
be found at https:/doi.org/10.1017/50266462319000515
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