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ABSTRACT
Purpose Currently, no standard instrument exists for
assessing the concept of male involvement in maternal
health, hampering comparison of results and interpretation
of the literature. The aim of this study was to construct
the key elements of a global multidimensional male
involvement framework, based on the latest evidence and
input of experts in the field.
Methods For this purpose, a Delphi study, including an
international panel of 26 experts, was carried out. The
study consisted of three rounds, with 92% of respondents
completing all three surveys. Experts were asked to
rate indicators within six categories in terms of validity,
feasibility, sensitivity, specificity and context robustness.
Furthermore, they were encouraged to clarify their rating
with open text responses. Indicators were excluded or
adapted according to experts’ feedback before inclusion. A
85% agreement was used as threshold for consensus.
Results A general consensus was reached for a global
framework for assessing male involvement in maternal
health, consisting of five categories: involvement in
communication, involvement in decision-making, practical
involvement, physical involvement and emotional
involvement.
Conclusions Using the male involvement framework
as a tool to assess the concept of male involvement in
maternal health at local, national, and international levels
could allow improved assessment and comparison of
study findings. Further research is needed for refining
the indicators according to context and exploring how
shared decision-making, gender equality and women’s
empowerment can be assessed and facilitated within male
involvement programmes.

BACKGROUND
The important role of men in reproductive health received major global attention
for the first time during the International
Conference on Population and Development
(ICPD) conference in 1994.1 The language
of the ICPD statement on men’s role was
progressive for that time, emphasising the
need for equity in gender relations, with a
special focus on men’s shared responsibility

Strengths and limitations of this study
►► A strength of the study is the translation of results

into a novel and practical framework for assessing
male involvement in maternal health.
►► The balanced mix of quantitative and qualitative
data in this Delphi study allowed nuanced results
and a rich discussion.
►► Pregnant women and their partners were not involved in the development of the framework, which
is a limitation.
►► Due to its novelty, the framework might need adaptations based on new insights and evidence in the
future, which can be considered as a limitation.
►► This Delphi study was conducted in a short and
intense time span to guarantee a high response
rate, consequently the short time span did not allow a real-time virtual or in-person meeting with the
experts.

and active involvement to promote reproductive and sexual health. Signatories of the
agreement believed that if men are involved
in a wide range of reproductive health
services in such a way that they are supported
as equal partners and responsible parents,
as well as clients in their own right, better
outcomes in reproductive health outcomes
(for themselves, mothers and newborns)
can be expected.2 Since ICPD, there has
been an increase in male involvement (MI)
research globally, mostly with the ultimate
aim of improving maternal and newborn
health outcomes. While the issue has been
studied in all continents, a recent systematic
review found that the research angle is often
different according to the context 3. While
most African research focuses on MI in the
prevention of HIV transmission from mother
to child, Western countries focus more on
the role of the male partner in improving
psychosocial health, while Asian countries
have conducted more research with respect
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decision-makers), we concluded that there is a lack of
a multidimensional MI index for use worldwide. While
some indices have been published, they seem to have
been developed for specific time-
limited programmes
and are not based on global evidence and/or input of
experts.24–26 Consequently, it is challenging to monitor
the trends in MI publications, lessons learnt, interventions and guidelines, which hamper sustainable inclusion
of men in MH worldwide. While a globally standardised
list of indicators could be too ambitious at this early stage,
an initial exploratory study regarding an international
MI framework could pave the path for a more validated
measurement of MI in different programmes worldwide.
Furthermore, such an instrument could allow improved
comparison of findings across different contexts and
facilitate the set-up of multicountry studies. Based on the
research gap regarding a common set of indicators for
assessing MI in MH, as well as the concerns of researchers
and experts worldwide, the present study aims to retrieve
a list of the most validated and important indicators of
MI globally.

METHODS
Delphi technique
The Delphi technique is a method that aids in structuring
a group communication process and allows participants
to deal with an intricate problem as a group.27–29 The
Delphi technique has numerous advantages including
simplicity of implementation, enabling collection of opinions of a large array of participants with distinct expertise
located in various geographical locations, while ensuring
anonymity during the process.29 For the purpose of this
study, a multidisciplinary panel of experts was identified
and engaged in prioritising and selecting indicators and
overarching dimensions to measure MI in MH for global
use. An indicator provides a measure of a concept, and is
typically used in quantitative research. Within this study,
we focus on specific questions assessing MI in MH and
consider each question as an indicator.30
Literature review and initial list of indicators
The initial list of indicators with their respective dimensions was developed by analysing and interpreting the
results of a systematic review examining indicators used
in the last 20 years to assess MI in MH.3 First, the most
frequently used indicators were selected based on the
review. Following that, the retrieved list of indicators was
refined by examining the evidence base of each indicator,
based on both quantitative and qualitative literature. Indicators reflecting MI that have been shown to contribute
directly or indirectly to improved health outcomes for
men, women or newborns were included. A final list
(see online supplemental file 1; table 1) was compiled
with background information regarding the use of the
indicators. In the Delphi study, we worked with a survey
questionnaire for men regarding their involvement in
MH during the transition to parenthood. It is important
Galle A, et al. BMJ Open 2021;11:e051361. doi:10.1136/bmjopen-2021-051361
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to men’s role in preventing malnutrition in pregnant
women and infants. Although the rationale for involving
men in maternal health (MH) is different according to
the context, MI in MH is considered as an important, but
often overlooked, strategy for improving maternal and
newborn health outcomes worldwide.4 5
The perceived benefits of involving men in MH
have been described by several systematic reviews and
studies.4 6–9 A systematic review by Yargawa and Leonardi-Bee4 showed that MI has a beneficial impact on
MH through reduced odds of maternal depression
and improved utilisation of MH services, specifically by
higher rates of skilled birth attendance and postnatal care
(PNC).4 MI was also associated with decreased likelihood
of childbirth complications, although the evidence was
less strong.4 Noteworthy is that MI was defined differently
across the included studies, with some authors focusing
on male participation in healthcare services (mostly
antenatal care (ANC)) and others on decision-making
and financial support.4 A later review in 2018 supported
the findings of Yargawa and Leonardi-Bee4 by showing
that interventions to engage men were associated with
improved ANC attendance, skilled birth attendance,
facility birth, postpartum care, birth and complications
preparedness and maternal nutrition.8
The literature shows consensus regarding the importance and benefits of involving men in MH, but the
definitions of MI in MH vary worldwide and are inconsistent.10 Some authors have defined MI as male presence
at ANC and others as a combination of financial support,
shared decision-
making and participation in MH care
services.11–13 The interventions to involve men also vary,
ranging from inviting men for HIV testing during ANC by
invitation letters to multicomponent community interventions addressing women’s health and gender roles.12 14 15
Criticism has grown regarding the use of single
measures for assessing MI, because they often tend to
focus on instrumental support (by focusing on a single
act such as ANC attendance or HIV testing), which might
be affected by several barriers and consequently not
represent true involvement of men.16 Several authors
highlight that a multiple measure is more appropriate
because this allows measurement of different aspects
of MI, taking into account both emotional and instrumental support.17 18 Furthermore, qualitative research
has shown that the core elements of MI are very similar
worldwide, whereby emotional, practical and physical
support are key aspects of MI,19–21 making it likely that
a global measure would be useful and feasible. On the
other hand, studies also show that MI is a context-specific
concept, influenced by social and cultural norms, as well
as health system factors and policies.4 22 23 Consequently,
any global measurement or framework for assessing MI
in MH will be challenged by context-specific factors and
interests.
Based on our research experience regarding MI in
MH and discussions with key stakeholders (including
researchers, clinicians, women and their partners, and
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Expert inclusion criteria, identification and recruitment
A mixture of purposive sampling and systematic sampling
was used to identify and recruit experts for the survey.
Experts were recruited using three different strategies:
1. A search strategy was entered in Web Of Science to select papers regarding MI in MH. The top 20 authors
(based on the number of peer-reviewed articles included in the search) were contacted to participate in the
Delphi study.
2. Authors with two or more papers as first author included in the systematic review (unpublished data of
the systematic review) were also included. This search
strategy overlapped with the previous search strategy,
resulting in 13 new authors who were approached for
participation.
3. Finally, purposive sampling was conducted to include
experts outside academia (mainly policymakers) by
examining author lists of guidance documents on
MI programmes and reviewing the speakers list of MI
conferences and webinars. This was complemented
by sending out emails to personal contacts within the
field of MH, requesting them to refer us to experts
within the field of MI in MH. This strategy resulted in
another 35 contacts.
Three additional experts were identified by snowball
sampling, because some selected experts spontaneously
referred us to their colleagues or personal contacts. In
total, 71 people received an invitation email.
The online survey was developed with Sogosurvey (
www.
sogosurvey.
com). In October 2020, prior to data
collection, the online survey was piloted by three senior
researchers. Feedback from the pilot was incorporated in
the final version of the first survey. Data were collected
from October 2020 to December 2020.
The objective of this Delphi study was to present
results based on the consensus of the group.31 An 85%
agreement and no strong opposition in open text
comments was defined as consensus. Maximum number
of rounds was predefined at three rounds at the start
of the study in order to inform potential participants
about their required engagement beforehand. Participants could change their opinion based on other participants’ input. If 85% of experts agreed to exclude an
indicator, the indicator was dropped. Three rounds
deemed enough to reach consensus. The original list
of indicators consisted of 21 items and 6 domains (see
online supplemental file 1: table 1), which was altered
to 18 indicators and 5 domains after reaching consensus
(see box 1).
Galle A, et al. BMJ Open 2021;11:e051361. doi:10.1136/bmjopen-2021-051361

Patient and public involvement
No patient or public involvement took place in the design
or conduct of this study.
First round: assessing weaknesses and strengths of each
indicator
All experts received the survey link by email together with
detailed instructions and a video PowerPoint presentation explaining the development of the first round of the
Delphi survey, including detailed information regarding
the systematic review and selected indicators. Subsequently, experts were asked to rate the indicators on a
Likert scale (5=high relevance, 4=relevant, 3=moderate
relevance, 2=low relevance and 1=not relevant) for
validity, feasibility, sensitivity and specificity. For each
category, experts were also asked to provide comments by
open text. Validity referred to whether there is adequate
evidence that this indicator reflects MI and that information of the indicator is useful for improving overall
health outcomes. Feasibility referred to whether the
required information could be collected easily from an
existing source with limited missing values or other difficulties (such as social desirability or lack of complete
medical records). Sensitivity referred to an indicator’s
ability to identify a partner/man who is actually involved
as ‘positive’ by having also a positive (=‘yes’) answer to
that particular question. The specificity of an indicator
referred to its ability to identify a man who is actually not
involved as ‘negative’ by a negative response (=‘no’) to
the question. Experts received these definitions several
times as reminders throughout the survey. They were also
encouraged to recommend any other indicators that they
deemed relevant but that were missing during the first
round.
Second round: retrieving the most valid and feasible
indicators
An average score for validity, feasibility, sensitivity and
specificity scores (from the first round) was calculated for
each indicator and a synthesis of the open text responses
was made, which was shared with the experts in the
second round. Furthermore, indicators were improved
according to experts’ feedback and new proposed indicators were added. Experts were asked to indicate whether
they agreed or disagreed (being mutually exclusive) with
the proposed indicators and to justify their decision in
open text responses under each category.
Third round: building consensus
Experts received feedback regarding the previous round,
with an explanation that only indicators with a minimum
consensus of 85% agreement were included in the
final framework, indicators below 85% were deleted or
adapted based on the feedback. The threshold of 85%
before inclusion was based on previously published standards within Delphi studies.32 Again, any adaptation or
deletion of an indicator was explained by adding written
information under the indicator. In this final round,
3
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to note that the survey was only a prototype to assess the
indicators. Ideally, the survey should also be administered
to women (see online supplemental file 2, table 1) and
could be complemented with other data (such as reports
from healthcare providers or other community members)
for triangulation.
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Data analysis
A Delphi study is often considered a mixed method
approach with quantitative and qualitative data collection, and in this Delphi study both quantitative and qualitative data were triangulated to arrive at final results and
conclusions. After three rounds, a high level of consensus
was reached together with sufficient clarification of the
different opinions and viewpoints.33 34
After the first round, the validity, feasibility, sensitivity
and specificity of indicators were calculated by taking the
mean of all the experts’ scores in percentage. For easier
interpretation of results by experts in the second round,
scores of the first round were presented by reporting in
which quintiles the indicator was situated compared with
others. For exploring contrasting views, variability of the
different scores was assessed by calculating the variance
(see online supplemental file 3). After the second round,
a consensus score (CS) was obtained, by calculating how
many experts agreed to include the indicator in the list in
percentage (eg, 100% means all experts responded they
would include the indicator). A scatterplot was used for
visualising validity versus feasibility and sensitivity versus
specificity. After the third round, a context specificity
score (CSS) was calculated for each indicator, by calculating how many experts rated the indicator as ‘highly
context specific’ in percentage (eg, 100% means all
experts responded that the indicator was highly context
specific). CSs and CSSs were visualised by a lollipop plot
(variation of a barplot35). CSs and context specificity
ratings were retrieved in separate rounds, resulting in
missing values in the visual for context specificity, because
certain indicators were adapted, deleted or added after
round 2. Missing values for CSSs (for indicator b3, f1 and
f2) were imputed by the mean.
Indicators were revised, taking into account all open
text responses of experts (see later under ‘qualitative
data’) and the rating scores. All statistical analyses and
visualisations were conducted in Excel and R.
Open text comments were first analysed rapidly for feedback to the participants by looking at common themes
inductively per indicator. For the purpose of this final
paper, themes across all indicators were compared and
synthesised into broader concepts, linking the comments
back to the six broad categories deductively (for example,
all concerns related to decision-making as a measurement
of MI).
4

RESULTS
Quantitative data
Sociodemographic characteristics of participants
Respondents were purposively chosen to represent very
different demographic backgrounds. Respondents’
countries of origin included the Netherlands, Tanzania,
Cameroon, Spain, USA (6), Canada (2), Philippines,
Niger, Sweden (2), Japan, Poland, Norway, Mozambique
(2), Belgium, Australia, Italy, Nigeria and Norway. Most
respondents were doing academic work (23), some clinical work (3), some policy work (2), and some specified
they were working in health systems strengthening (2).
Some of them (4) combined more than one of these
activities. Thirty-eight per cent of respondents (10) were
male and 62% (16) were female. Twelve respondents
had a medical background (nine medical doctors, three
midwives/nurses), two had a background in sociology,
two in psychology and two in anthropology, and others
(6) had a degree in biology, pharmacy, health economics
or public health. Years of work experience ranged from 5
up to 42 years, with an average of 20 years.
Response rates
Thirty out of 71 email invitations were responded positively, of which 26 participants completed the first survey,
resulting in a response rate of 37%. Of those, 25 participants also completed the second survey and 24 the final
survey. The completion rate of the Delphi study was 92%
(number of respondents filling in the first survey divided
by the number of respondents filling in all three surveys
expressed as a percentage).
Ratings
During the first round, experts rated 23 indicators for
validity, feasibility, sensitivity and specificity (see online
supplemental file 1; table 1). In figure 1, scores for feasibility and validity are visualised. Rating scores ranged
from 56% to 85% for validity and 64% to 84% for feasibility. Entering the ANC consultation (c2) and accompanying the partner to the facility for childbirth (c4) were
considered to be particularly highly valid and feasible
indicators. In figure 2, scores for sensitivity and specificity
are visualised. Rating scores ranged from 67% to 87%

Figure 1 Scatterplot for validity and feasibility scores in
percentage in round 1 of the Delphi study.
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experts were invited to make final open text comments
on the selected indicators, including if they did not agree
on certain retrieved indicators. Finally, they were also
asked to propose which indicators were highly context
specific (being mutually exclusive, Yes or No) according
to their expertise. This question was added because of
a general comment or concern of the experts in the
previous rounds regarding the context specificity of
certain indicators.

Open access

for sensitivity and 56% to 82% for specificity. The visual
shows that some indicators were rated extremely high on
sensitivity and low on specificity (eg, a1: Talking with the
partner about ANC and e1: Acknowledging the child),
while for other indicators, sensitivity and specificity scores
seem to go hand in hand (eg, all indicators in the category ‘physical involvement’).
In round 1, respondents could also indicate which category name they preferred for the different categories (c)
and (f). For category (f), 73% preferred ‘physical’ over
‘presential’ and for category (c), 65% preferred ‘cognitive’ over ‘intellectual’.
In round 2, several indicators were reworded, adapted
and added, resulting in a list of 21 indicators (see online
supplemental file 1; table 2). Experts were asked to indicate whether they agreed or disagreed with including the
21 proposed indicators, based on the received feedback
from other participants. For three indicators that received
low ratings and negative open text comments in the first
round, experts were specifically asked if they agreed to
exclude them from the list (see online supplemental file
1; table 2, c3 and e1). Those three indicators received
high scores for exclusion (92%, 88%, 92% of experts
agreed to exclude) and as a consequence all three indicators were eliminated in the third round. Consensus scores
for inclusion for all other indicators ranged from 56% to
100% (see figure 3). Consensus for inclusion was highest

Figure 3 Consensus for the indicators of round 2 combined
with context specificity scores (CSSs) of round 3 in
percentage.
Galle A, et al. BMJ Open 2021;11:e051361. doi:10.1136/bmjopen-2021-051361

Qualitative data
Involvement in communication and decision-making
Within the first category, indicators regarding communication were considered important with high scores on
validity, feasibility and sensitivity. Specificity scores were
lower, which was clarified by several experts in open text,
explaining that ‘did you communicate with’ is a vague
expression, open to misinterpretation. In some cases,
couples might simply inform each other, while in others
they might have an in-
depth discussion, which would
reflect varying levels of involvement. As noted by one of
the respondents: ‘One-way conversation or a direct order
regarding attending or not attending antenatal care is not
really communication although it could be interpreted as
such.’ No alternative indicator or ‘solution’ was proposed
for resolving this concern, besides rewording ‘communicate with’ to ‘talking with’, and exploring the aspect of
communication through qualitative data.
Another concern raised by experts was the unstandardised provision of PNC, which might affect the
validity and feasibility of certain indicators (see online
supplemental file 1; table 1, a5 and a6). On the one
hand, experts argued that PNC is not offered globally
(although it is recommended by the WHO36) and as a
consequence MI indicators should not focus on this care
component along the maternal and newborn healthcare
continuum. On the other hand, several experts reasoned
that PNC is too often neglected, and argued that inclusion of an assessment of MI regarding this aspect of care
is important as part of efforts to focus more attention
on PNC in maternal healthcare programmes. Indicators
regarding PNC were added based on the latter argument,
but without focusing on male partner presence at the
PNC. Based on the experts’ comments and the absence
of studies examining the potential benefits of involving
partners in the PNC visit for women, it was decided male
presence at PNC cannot be considered as an evidence-
based MI indicator at this time.
Experts had mixed opinions regarding the indicators
about ‘decision-making’, with some supporting ‘shared
decision-
making’ as an indicator of MI, while others
believed women should always be encouraged to take
decisions autonomously. Consequently, some experts
5
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Figure 2 Scatterplot for sensitivity and specificity scores in
percentage in round 1 of the Delphi study.

for ‘a1: Talking about ANC with the partner during pregnancy’ and ‘b6: Taking care of the baby’ and lowest for
‘f1: Knowing the content of ANC’ and ‘c1: Accompanying
to the entrance of the facility for ANC’.
In round 3, a new list of 21 indicators was proposed,
and experts rated them for context specificity, with scores
ranging from 8% to 100%. Two indicators from the category ‘physical involvement’ were rated as highly context
specific, namely ‘c2: Participation in ANC’ and ‘c5: Presence at childbirth’. In addition, they gave final input by
open text comments (see further). Based on the final
open text comments, the ultimate list of indicators was
created (see box 1) with corresponding framework (see
figure 4).

Open access

1. Involvement in communication

2.

3.

4.

5.

a. Did you talk with your partner about what happens during the
antenatal care consultations (=care during pregnancy at the
healthcare centre)?
b. During the pregnancy, did you talk with your partner about the
place of birth?
c. Did you talk with your partner about what happens during the
postnatal care visit for women (a visit to the health centre after
giving birth for checking the mother)?
d. Did you talk with your partner about what happens during the
first newborn care visit (a visit to the health centre after giving
birth for checking the baby)?
Involvement in decision-making
a. Did you take part in the decision whether or not to go for antenatal care?
b. Did you take part in the decision about the place of birth?
c. Did you take part in the decision whether or not to go to the
postnatal care visit (for checking the woman after childbirth)?
d. Did you take part in the decision whether or not to go for the first
newborn care visit at the healthcare centre?
Practical involvement
a. Did you provide any type of financial support (including transportation) during the pregnancy (for reaching the health facility,
buying medication)?
b. Did you participate in doing household chores (such as washing
clothes, cleaning the house, washing dishes, preparing meals)
during the pregnancy?
c. Did you keep money aside during pregnancy for childbirth-
related expenses (such as baby clothes, medical fees, transport)?
d. Did you plan transportation to the nearest health facility in case
of complications or emergencies during the pregnancy or period
after birth?
e. Did you participate in taking care of the baby (for example, giving
a bath, changing diapers, carrying the baby) in the first weeks
after delivery?
Physical involvement
a. Did you accompany your partner to the health facility for antenatal care?
b. Did you participate in the antenatal care consultation (=entering and receiving the information/care)?
c. Did you accompany your partner to the health facility for giving
birth?
d. Where you present during labour or childbirth as a birth
companion?
e. Did you participate in the first newborn care visit (first examination of the newborn at the facility, done within 6 weeks after
childbirth)?
Emotional involvement
a. Overall, I feel I supported my partner emotionally during the
pregnancy.
b. Overall, I feel I supported my partner emotionally during labour
and childbirth.
c. Overall, I feel I supported my partner emotionally in the first
weeks after childbirth.

believed that ‘shared decision-making’ or a male partner
making the decision might reflect male dominance
rather than MI. Opinions varied regarding inclusion of
6

Figure 4 Global framework for assessing male involvement
in maternal health.

decision-making as an indicator and how to frame it. An
alternative question of ‘whether the man participated in
the decision’ was proposed in the open text comments,
which was further explored in the second round and
generated more consensus. Because of the concerns
regarding certain indicators assessing male dominance
instead of MI, we added a note recommending collection
of additional data regarding decision-making (qualitative
data) and gender equality (eg, Promundo indicators37 38)
when using the MI framework in future research. This
information was added to the final round and experts
agreed with this approach. Another concern regarding
the validity of the decision-making questions in resource-
limited settings was that when institutional healthcare
unavailable or very limited, these indicators might not
reflect MI. As expressed by one participant ‘this may not
be much of a decision for many families’. To reflect this,
we added a note to the final list of indicators to recommend collection of additional data regarding sociodemographic characteristics of respondents to explore factors
such as poverty, distance to the health facility and work-
related barriers (such as partners working abroad or with
strict working hours).
Lastly, the open text comments in the final round
revealed that several experts considered this category
as reflecting two distinct issues: communication and
decision-
making. Therefore, this category was divided
into two separate categories in the final framework, one
about communication and one about decision-making
(see figure 4).
Practical involvement
Overall, indicators within this category were evaluated
positively, and were considered clear and straightforward,
although some general concerns were raised. A general
comment from most respondents was the high risk of
social desirability bias within this category, especially in
settings where a financial contribution is expected from
the male partner. This was expressed as follows: ‘Social
desirability bias may have a substantial impact on results.
Galle A, et al. BMJ Open 2021;11:e051361. doi:10.1136/bmjopen-2021-051361
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Box 1 Final list of indicators for assessing male
involvement in maternal health—male version
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Physical involvement
In this category also, context specificity was a concern
among several experts. It was felt that the indicators
might not capture MI, especially in contexts where men
are not allowed to be present during certain elements
of maternity care (ANC, childbirth or PNC) or when
cultural norms prohibit men from being present. This
was explained as follows: ‘Although I agreed with those
indicators, it will be hard in most African cultures to have
a man as birth companion.’
One specific indicator, HIV testing, received low scores
on all domains (validity, feasibility, sensitivity and specificity) but also with high variance for validity, indicating
low consensus (see online supplemental file 3). Several
experts argued this indicator is a reflection of the quality
of ANC or Prevention of Mother-To-Child Transmission
(PMTCT) programme success rather than MI: ‘To me
this indicates the health system (ie, is couples voluntary
counselling and testing integrated with ANC) rather than
men’s involvement. In high-HIV prevalence settings, HIV
counselling cannot really be measured separately from
attendance at the first ANC visit (or at least one ANC
visit).’ The majority of experts argued that the indicator
does not distinguish involved from non-involved men.
This was illustrated by the following comment: ‘A man
may already know he has HIV and therefore may not get
counselling. But this wouldn't suggest his attitude about
the pregnancy.’ Based on the comments and ratings, HIV
testing was deleted as indicator within the list.
Because of previous research indicating that men,
women, health providers and researchers themselves
interpret male accompaniment at ANC differently
(accompanying to the health centre vs actually entering
the consultation room), we tried to capture this difference by developing two separate indicators for male
ANC attendance (see online supplemental file 1; table 1;
c1: Did you accompany your wife to the entrance of the
health facility for ANC? and c2: Did you enter the ANC
consultation room?). Experts agreed that both aspects
Galle A, et al. BMJ Open 2021;11:e051361. doi:10.1136/bmjopen-2021-051361

are important and constitute involvement, but criticised
the wording, in particular the term ‘entrance’ was found
to be confusing. The two indicators were reworded and
improved throughout the rounds of the Delphi process to
express the difference more clearly, based on the experts’
input. In the final round, no further concerns were raised.
The overall category was considered to be an essential
part of the framework by a majority of the experts, as
expressed by one participant in the last round: ‘I consider
all items as very relevant measuring male involvement
whether in the rural periphery in low income countries
or urban, or in the North. It is difficult to state the items
are context specific in the rapid changing landscape of
facility delivery attendance worldwide. There is a necessity
for such an instrument to measure changes in behaviour
over time in different contexts.’
Emotional involvement
For many experts, this aspect of MI was seen as progressive and important, although they felt the indicators
might be hard to be interpreted or understood, especially
in contexts where psychosocial assessments are rarely
carried out. Based on the comments, there was consensus
regarding the importance of including a question about
the subjective feeling of support, although the translation
into the four proposed indicators was not unanimously
appreciated. Some experts argued that capturing deeper
emotional aspects (such as sharing feelings and joy) are
not core elements of an MI list of indicators and are too
culture specific. One expert commented: ‘In my opinion
this measures emotional intimacy and emotional support
within a couple (or coparent) relationship, which is
closely related to, but distinct from, men’s involvement.’
The replacement of the four initial indicators (see online
supplemental file 1; table 1, d1–d4) by more general
questions (see figure 4, category Emotional support) was
positively evaluated and considered an improvement by
most experts. The inclusion of other periods (childbirth
and post partum) within this category was suggested by
the participants to align with the objective of the framework (which is to capture MI during pregnancy, childbirth and post partum). Nevertheless, some experts
perceived that the absence of indicators assessing mutual
support (including support of the woman towards the
male partner) and wider emotional aspects of support
was a shortcoming of the final set of simplified indicators.
Legal involvement
Scores regarding legal involvement were rather low on all
domains for both indicators but also with a high variance
for validity and feasibility (see online supplemental file
3). From the open text comments, it was clear that at least
half of the respondents did not consider this to be an
essential MI indicator, especially because the same men
that recognise the child might not be involved (resulting
in low specificity scores). Nevertheless, some experts
also highlighted that legal acknowledgement affects
women’s sense of security and role in society, making it an
7
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This type of support typically aligns with men’s established
gender role (eg, controlling household resources).’
Unfortunately, social desirability could be an issue for
the majority of the indicators and it is not possible to
completely avoid this kind of bias. Nevertheless, since the
list of indicators is designed to be used for data collection
among both men and women, this could help in revealing
contradicting findings related to social desirability.
The other main experts’ comments related to context
specificity, which will need to be addressed in the future,
by slightly adapting the questions to the context and
available resources (such as commonly available transport, the financial contribution that is expected during
pregnancy/childbirth and health system factors). As
recommended by the experts, an indicator regarding
participation of men in taking care of the baby was added
(see online supplemental file 1; table 2, b6), with high
agreement among experts in the second round.
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Cognitive involvement
While a majority of experts found these indicators to be
important, with limited variance among respondents (see
online supplemental file 3), several concerns were raised
in open text responses. First, several experts agreed that
male partners’ knowledge of danger signs might depend
on their ability to recall items, as well as literacy and
access to information (eg, information provided during
ANC), rather than actual ‘involvement’. One expert highlighted the following: ‘It depends on their levels of understanding as well as literacy and commitment of health
care providers. So I felt that these questions can measure
only a small part of the involvement.’ Furthermore, the
calculation of what was considered as ‘good knowledge’
for men, and as a consequence also ‘involved’, was seen as
invalid and oversimplified. This was expressed as follows:
‘This is very didactic. What knowledge is most relevant
and useful in a male partner?’
In conclusion, it seemed that experts agreed that the
assessment of knowledge of danger signs was important,
but was not a reflection of being involved or not. In the
final round of the Delphi survey, several experts indicated that, after reviewing the complete framework, they
considered the last category as non-essential. One respondent explained this as follows: ‘I don’t see what these
questions will add besides what is already known from the
previous indicators.’ Therefore, this category was eventually deleted, despite the importance attributed to knowledge of danger signs by many experts within MI research.

DISCUSSION
From consulting the literature and based on our own
research experience, we noticed a knowledge gap within
MH care research regarding valid and feasible indicators
for assessing MI in MH. As a first step, a systematic review
was conducted regarding the conceptualisation of MI in
MH and most commonly used indicators.3 The retrieved
list of indicators from the systematic review then required
a critical review from a global perspective for practical use
in the future. Therefore, a Delphi study, involving experts
from all continents, was the next step towards our goal of
8

presenting a global framework for assessing MI in MH. Key
components of a Delphi process were followed, including
anonymity, iteration, controlled acquisition of feedback
and analytical aggregation of responses.34 Experts were
encouraged to reflect on a global MI framework, outside
the scope of their own research activities to minimise bias.
Round-to-round dropout rates were extremely low, which
could be related to the targeted selection of participants
(based on expertise and interest in the topic) and use of
personal emails as reminders. The outcome of our study
is a global MI framework with a list of indicators, open
for improvements and adaptations. The main implications of the findings of this Delphi study will be discussed,
taking into account the following aspects: (1) contrasting
and unanimous views of experts, (2) practical use of the
framework, (3) strengths and limitations, and (4) further
research.
Our initially proposed list of 23 evidence-based indicators was multidimensional (including six different dimensions or categories) and based on the most commonly
used indicators within the literature from the last 20 years.
Experts agreed on the importance and inclusion of most
of the indicators within the dimensions, although almost
all of the indicators were slightly adapted or reworded
according to experts’ input. The most contrasting viewpoints among experts were directed at the categories
relating to decision-
making, acknowledgement of the
child and knowledge of danger signs as proxies for MI.
The first category, decision-making, included questions
regarding communication and shared decision-making.
Most research regarding the importance of communication and shared decision-making within an assessment of MI
derives from family planning studies. Several researchers
have shown that improved communication about reproductive health can lead to shared decision-making, which
can in turn lead to improved access to family planning
services.39 40 Redshaw and Henderson41 were one of the
first researchers to include decision-making during pregnancy within an MI assessment in 2013, while Ampt et al24
were quite progressive by including both communication
and decision-making as essential elements of their index
to measure MI in maternal and newborn health in 2015.
Both communication and shared decision-making as MI
measurements became much more common from 2015
onwards within the literature.42–44 Today, the importance
of assessing communication within MI research seems to
be generally recognised, and there was also high agreement among experts in our study for the inclusion of
indicators related to communication. The main drawback
of using communication to assess involvement, noted by
respondents within our study and other researchers,24
is the risk of assessing male dominance rather than
involvement. In fact, this argument is also applicable to
several other quantitative MI indicators. Triangulation
of data (including in-
depth qualitative research and
reports from different sources such as men, women and
health providers) could potentially distinguish MI from
male dominance. In relation to the specific aspect of
Galle A, et al. BMJ Open 2021;11:e051361. doi:10.1136/bmjopen-2021-051361
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important indicator. An expert raised the following argument for inclusion of the acknowledgement indicators:
‘Voluntary establishment of legal paternity can be a proxy
for both paternity confidence and male commitment to
investing in the children, all of which reduces the anxiety
of pregnant women and potentially improves maternal
health outcomes.’ However, a majority of the experts
agreed that child acknowledgement and having the
father’s name on the birth certificate are not core indicators of MI, but that these variables are important to track
in MI research, in similarity with other sociodemographic
characteristics such as marital status and poverty level. In
conclusion, acknowledgement of the child was concluded
to be an inadequate measure of paternal investment and
therefore deleted from the list.
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be defined as ‘good knowledge’ for a male partner, is less
clear. The category ‘knowledge of content of ANC and
danger signs’ was eventually deleted from the framework
because of the lack of consensus both among the experts
and within the literature, although it is an important
aspect within MH that requires further research.
Our final MI framework and corresponding list of
indicators are intended to be used for an assessment of
men’s involvement during pregnancy, childbirth and
the postpartum period. All indicators were carefully
selected based on experts’ input and the evidence base,
meaning that only aspects of MI that have been shown to
contribute to improved health outcomes were included.
While we incorporated indicators related to partners’
presence during ANC and childbirth, we did not include
a similar indicator for assessing their presence during the
PNC. Experts agreed to this approach within our study,
because the added value for inviting men during PNC is
not yet demonstrated in the literature, neither is it recommended by the WHO.4 36 63 64 On the other hand, indicators related to men’s practical support and emotional
support post partum within the household were included,
because those aspects of MI have shown to be beneficial
for maternal and newborn health outcomes, especially
for preventing postpartum depression.4 65 Nevertheless,
PNC is organised differently in certain settings. One PNC
visit can include family planning counselling, weighing
of the newborn and a medical check-up of the woman
as integrative approach (as recommended by WHO66) or
care might be fragmented in different visits (eg, women
are seen by a gynaecologist and newborns by a neonatologist).67 As a consequence, the proposed indicators might
need to be specified according to different contexts.
Overall, we found a gap in the literature regarding male
participation in PNC, which might need further investigation in the future.
The final indicators are presented here as a survey for
the male partner, however it is highly recommended that
MI studies also collect data from women, given the often
contradicting findings between men and women57 which
require further investigation. A female version of the list
of indicators was added in online supplemental file 2 to
facilitate data collection among both men and women.
Furthermore, other sources such as reports from healthcare providers and medical registry data could be used
to complement the indicators together with sociodemographic data for correct interpretation. Poverty, distance
to the health facility and work-related restrictions (such
as partners working abroad or with strict working hours)
are all factors that might prevent men from being
involved during pregnancy and childbirth, which can
only be explored by collecting the necessary quantitative
and qualitative data in addition to the list of indicators.
Ideally, the MI list of indicators and corresponding framework is used for data collection in the postpartum period,
although also administration during other time periods is
possible, with consideration of recall bias and/or adaptations of the questions. Furthermore, we recommend that
9
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decision-making, much less consensus exists regarding
what is desirable within MH (shared decision-
making
vs women making autonomous decisions), both in our
study and in the literature. While certain more feminist
groups have aimed to empower women to make their
own decisions about reproductive health within MH
care programmes,45–47 other stakeholders emphasise that
communication and shared decision-
making with the
partner leads to healthier relationships and better health
outcomes.39 48 49 The literature also reflects this troubled
relationship between female empowerment and MI, with
contradicting findings on whether the two concepts are
positively correlated or not.50 51 In our list of indicators,
we included questions regarding the participation of men
in decision-making, a measurement whereby supporting
a woman in her decision can also be considered as participation and constitutes positive MI. Nevertheless, the
decision-making category is probably the most debatable
part of the framework, leaving room for further improvements and follow-up research.
Another category in our framework, acknowledgement
of the child, also received divergent opinions from experts
in the first round, although a final consensus regarding
omitting the indicators was obtained by the end of the
study. Acknowledgement of the child, or a proxy such
as having the father’s name on the birth files, has been
used to assess the relationship between MI and neonatal
health outcomes in several large cohort studies.52–54
Notably, those studies often relied retrospectively on
large national or international datasets, whereby a more
nuanced assessment of MI was not possible. Based on the
experts’ feedback, it became clear that whether or not a
child is recognised by the male partner is an inadequate
measurement of MI and adds little extra information to
the other indicators of the list. In order to align with our
goal of only including the most valid indicators, this category was eventually deleted from the framework.
The last category with conflicting experts’ opinions
concerned knowledge of ANC content and danger signs
as measures of MI. The most important criticism was that
the male partner’s knowledge will depend mainly on the
quality of ANC and his ability to recall items, rather than his
actual involvement. Furthermore, knowledge of danger
signs is often low among men and women in general,55–57
suggesting that this has little to do with being involved
or not. However, some experts considered knowledge of
danger signs to be an essential aspect of MI, emphasising
that it may have a direct impact on MH outcomes. Within
the literature, we also observed different constructs: on
the one hand a partner with good knowledge of danger
signs was considered as being involved,58 while on the
other hand the knowledge of danger signs and MI were
seen as two different concepts, but often with a positive
correlation.57 59 60 While several studies have demonstrated
the importance of knowledge of danger signs among
women for complication preparedness,61 62 the evidence
regarding the added value of men’s knowledge of danger
signs in improving health outcomes, as well as what can
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Limitations
The development of a global framework to measure MI
in MH is quite novel and several aspects of this topic are
still understudied within the literature. Consequently, the
framework should be considered as a flexible tool rather
than a rigid instrument, that might take different forms
according to the context and newly available evidence.
Another limitation is the rather short and intense time
span in which this Delphi study was conducted, which was
chosen in order to guarantee a high response rate. While
the high response rate is a strength of this study, the
short time span did not allow a long reflection time for
respondents, and also did not permit a real-time virtual
or in-person meeting with the experts. The latter could
offer more exchange of ideas and more nuanced views
on the framework, but is also under debate within Delphi
studies because of a lack of anonymity. In the aftermath of
the COVID-19 pandemic, where many research activities
were replaced by an online format, an evaluation study
could explore the strengths and weaknesses of Delphi
studies being conducted entirely online. Lastly, pregnant
women and their partners were not involved in the development of the framework, which is a limitation. In light of
the mentioned shortcomings, we would like to emphasise
that the framework is open for improvements and adaptations, based on new insights and evidence in the future.
Further research
To our knowledge, this is the first study proposing a
global framework for MI in MH. The MI framework
could be a first step towards more standardised evaluations of MI programmes and may allow easier interpretation of evidence in different contexts. Nevertheless,
the framework and list of indicators need to be piloted
and validated in different countries, together with an
evaluation of the strengths and weaknesses of using the
proposed indicators compared with previously used MI
assessments. Furthermore, men’s role in family planning
decision-making and uptake was not explored as a part of
the framework, neither was men’s role in access to abortion care. While both domains can be viewed as essential
parts of maternal healthcare, they were considered to be
beyond the scope of this study and would have required
a broader and more in-depth analysis of the available
evidence. The assessment of MI in these specific aspects of
MH could be explored in follow-up research. Pilot studies
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for evaluating and validating the framework are planned
within our research group, but we also encourage other
researchers to use, validate and disseminate this framework widely and to contact us for collaborations.
CONCLUSION
This study explored the opinions of experts from diverse
backgrounds and regions on the validity and feasibility of
a list of key indicators for measuring MI in MH globally,
by using the Delphi method. A global multidimensional
MI framework was constructed, based on the expert
panel input and evidence from the literature. While we
aimed for consensus in the indicator selection process,
we also documented different views and perceptions
among experts and within the literature. The proposed
list of MI indicators and corresponding framework intend
to capture the concept of MI in MH at local, national,
and international levels, which we believe could allow
improved assessment and comparison of study findings,
eventually leading to better programming and health
outcomes in MH.
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scores are presented per category, rather than an overall
‘MI score’, because the latter loses nuances and could be
challenging to interpret. Finally, the experts’ assessment
of context specificity of the indicators taught us that while
some indicators are likely to be very useful globally, others
might need adaptations. We strongly recommend that
researchers who intend to use the list of indicators and
corresponding framework review each indicator, especially those with a high score on context specificity, and
adapt them to the context, taking into account health
system factors as well as cultural and social norms.
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