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ABSTRACT
Introduction Experts agree that male involvement in 
maternal health is a multifaceted concept, but a robust 
assessment is lacking, hampering interpretation of the 
literature. This systematic review aims to examine the 
conceptualisation of male involvement in maternal health 
globally and review commonly used indicators.
Methods PubMed, Embase, Scopus, Web of Science and 
CINAHL databases were searched for quantitative literature 
(between the years 2000 and 2020) containing indicators 
representing male involvement in maternal health, which was 
defined as the involvement, participation, engagement or 
support of men in all activities related to maternal health.
Results After full- text review, 282 studies were included 
in the review. Most studies were conducted in Africa (43%), 
followed by North America (23%), Asia (15%) and Europe 
(12%). Descriptive and text mining analysis showed male 
involvement has been conceptualised by focusing on two 
main aspects: psychosocial support and instrumental 
support for maternal health care utilisation. Differences 
in measurement and topics were noted according to 
continent with Africa focusing on HIV prevention, North 
America and Europe on psychosocial health and stress, 
and Asia on nutrition. One- third of studies used one single 
indicator and no common pattern of indicators could be 
identified. Antenatal care attendance was the most used 
indicator (40%), followed by financial support (17%), 
presence during childbirth (17%) and HIV testing (14%). 
Majority of studies did not collect data from men directly.
Discussion Researchers often focus on a single aspect of 
male involvement, resulting in a narrow set of indicators. 
Aspects such as communication, shared decision making 
and the subjective feeling of support have received 
little attention. We believe a broader holistic scope can 
broaden the potential of male involvement programmes 
and stimulate a gender- transformative approach. 
Further research is recommended to develop a robust 
and comprehensive set of indicators for assessing male 
involvement in maternal health.

BACKGROUND
Since the 1994 Cairo Conference, where 
men’s involvement in contraception, family 

planning, maternal health and child health 
was emphasised, research has increasingly 
paid attention to men’s role, responsibilities 

Key questions

What is already known?
 ► Increasing male involvement (MI) in maternal health 
(MH) is considered to be a promising and effective 
intervention for improving maternal and newborn 
health outcomes.

 ► MI is described as a multifaceted concept in the 
quantitative literature, although a multidimensional 
evidence- based set of indicators is lacking.

 ► In qualitative literature MI is often described by men 
and women from different settings as the male part-
ner ‘being there’, meaning giving physical and emo-
tional support.

What are the new findings?
 ► Conceptualisation of MI in MH in the literature is 
done by focusing on either the psychosocial aspects 
or on MH care utilisation. The attention given to one 
or both aspects resulted in the use of different indi-
cators and depended on the geographical context of 
the study.

 ► Overall MI was most often measured by instrumental 
actions such as presence at health services, finan-
cial support or providing transport. Other aspects of 
MI, such as communication, emotional support and 
shared decision making, have received little atten-
tion, especially in low- income and middle- income 
countries.

What do the new findings imply?
 ► More research into other aspects of MI (such as the 
subjective feeling of perceived support and shared 
decision making) can broaden the potential of MI 
programmes and also reveal and minimise potential 
negative side effects of MI interventions.

 ► A more holistic assessment of MI in MH, exploring 
different aspects of MI, could facilitate researchers 
to generate more robust findings, strengthening the 
existing evidence on MI programmes.

/ 1e V
erd. P

rotected by copyright.
 on A

pril 23, 2021 at B
iom

edische B
ibliotheek F

ac G
eneeskunde - P

8
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2020-004909 on 12 A

pril 2021. D
ow

nloaded from
 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Ghent University Academic Bibliography

https://core.ac.uk/display/427574386?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://gh.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjgh-2020-004909&domain=pdf&date_stamp=2021-04-11
http://orcid.org/0000-0003-1427-5067
http://dx.doi.org/10.1136/bmjgh-2020-004909
http://dx.doi.org/10.1136/bmjgh-2020-004909
http://gh.bmj.com/


2 Galle A, et al. BMJ Global Health 2021;6:e004909. doi:10.1136/bmjgh-2020-004909

BMJ Global Health

and behaviour in sexual and reproductive health.1 
Evidence about the positive impact of male involvement 
(MI) in maternal health on maternal and child health 
outcomes has been widely published in the last decade2–6 
and recently WHO included active involvement of men 
during pregnancy, child birth and the postpartum period 
as an effective strategy to improve maternal as well as 
newborn health outcomes in their 2015 recommenda-
tions on maternal and newborn health (MNH) promo-
tion interventions.7

However, no common set of evidence- based indicators 
exists for assessing MI in maternal health, despite consid-
erable evidence about the positive impact. Researchers 
seem to agree that MI is a multifaceted term but the 
concept itself has taken different forms according to 
the context and researcher’s interest. Looking through 
the lens of Prevention of Mother to Child Transmis-
sion (PMTCT) programmes, for example, researchers 
often focus primarily on male presence at antenatal care 
(ANC) and HIV testing3 8–10 as the core indicators for MI, 
without paying attention to other aspects of involvement 
in maternal health. This single measurement assumes 
that male partner presence is always a positive action 
and that men who do no not attend services are inher-
ently ‘not involved’.11 However, it is well known that in 
many health systems men face multiple barriers to being 
present during ANC such as privacy issues, overcrowded 
ANC consultations, stigmatisation and strong prevailing 
gender norms.12–14 Consequently, the fact that he is or 
not present might not correspond to his intentions of 
being involved or actual (supportive or unsupportive) 
behaviour outside the health facility. Limited research 
has also highlighted the negative side of male presence 
at ANC.12 15 16 In some cases it might be an act of domi-
nance and control, thereby limiting women’s ability to 
actively participate in the conversation during the ANC 
consultation.12 All these arguments should be taken into 
account when measuring MI based on a single indicator.

Looking at the qualitative literature there seems to 
exist some consensus regarding the meaning of MI 
globally, with slightly different accents according to the 
context. A study in rural South Africa showed that MI 
was understood as giving instrumental support to female 
partners through financial help, helping with physical 
tasks and providing emotional support.17 In Mozam-
bique, MI was seen as ‘taking care of the family’ in various 
ways such as providing financial support, making the 
decisions and showing love towards the partner.12 In two 
Arabic countries, MI was described as being accessible, 
present and available in addition to being supportive 
and encouraging.18 Studies from the USA found that 
MI meant ‘being there’, both emotionally and physi-
cally, by doing household chores or listening attentively 
to the woman’s concerns.19 20 African- American parents 
in the USA summarised MI as being present, accessible, 
available, understanding, willing to learn about the preg-
nancy process and eager to provide emotional, physical 
and financial support.21 Despite the common construct 

of ‘being there’, often meaning supporting financially, 
emotionally and being physically present, this has not 
yet been translated into a set of robust quantitative indi-
cators for measuring MI. Nevertheless more recently 
studies have started to construct composites or a collec-
tion of indicators for measuring MI, instead of focusing 
on a single item.22 23 Furthermore, factors such as finan-
cial support, birth preparedness, decision making and 
participation in household chores have been included 
as MI indicators. Some studies also included reports of 
the male partner himself, often resulting in contradicting 
findings between men and women.24

Despite the growing number of studies in the field of 
MI in maternal health, no consensus exists regarding 
the number and content of indicators for assessing 
MI in maternal health, although several authors have 
argued that evidence based indicators are necessary for 
improving the quality of the available evidence.3 16 25 
With this review, we want to explore to what extent the 
research community has assessed different dimensions of 
MI in maternal health and which patterns we can identify 
in the selection of indicators globally. Only by looking at 
MI through a broader lens can potential implications of 
MI interventions on different outcomes such as gender 
equality, psychosocial health (PSH) and couples birth 
preparedness be explored and improved.

The primary aim of this systematic review is to examine 
the conceptualisation of MI in maternal health in the 
quantitative literature of the last 20 years. As secondary 
objective we want to critically review and discuss 
commonly used indicators.

METHODS
Protocol and registration
This systematic review was conducted in accordance with 
the Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses statement of 2015 guidelines. The 
protocol was submitted on the 22 February to Interna-
tional prospective register of systematic reviews (PROS-
PERO) and published online on the 10 July 2020 under 
registration number CRD42020169078. Due to the 
COVID-19 crisis, the PROSPERO register was prioritising 
submissions related to COVID-19, causing a delay in the 
registration.

Eligibility criteria
The systematic review included all types of quantitative 
studies involving indicators or variables representing MI 
in maternal health published in the last 20 years. MI was 
defined as the participation, engagement or support of 
men in all activities related to maternal health. Maternal 
health was defined according to WHO as the period from 
conception until 6 weeks after childbirth, thus covering 
pregnancy, childbirth and the postpartum period.

A search strategy was developed by AG with inputs 
from OD. This search was refined with the help of the 
librarian of Ghent University. The systematic review 
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involved a literature search of the PubMed, Embase, 
Scopus, Web of Science and CINAHL databases for peer- 
reviewed journal articles. Iterative modifications to the 
original search strategies were conducted, to assure that 
the observed variations in terminology were adequately 
reflected in both the index terms and the text- based 
queries for each database. A final search was conducted 
on the first of May 2020. Grey literature was identified 
through the WHO Reproductive Health Library and 
using Google with relevant keywords. The search strategy 
for PubMed can be found in online additional file 1. The 
outputs of the search were exported to Mendeley desktop 
V.1.16.1, and duplicates were removed. Subsequently, 
the titles and abstracts of the studies were imported into 
Rayyan. Two rounds of screening were applied, first, by 
title and abstract, followed by full text. Two reviewers 
independently screened and appraised all eligible arti-
cles using preset criteria, and in case of disagreement 
consensus was reached through discussion. Exclusion 
criteria were: using only qualitative methodology, system-
atic review studies, conference abstracts, data collection 
only in the postpartum period (without any assessment 
during pregnancy or childbirth), articles without any 
measurement of the role of the partner, non- English 
language articles, and studies limited to testing of the 
male partner for HIV or other sexually transmitted infec-
tions without mentioning male support, involvement, 
engagement or participation. While originally also qual-
itative studies with a clear conceptualisation of MI were 
included, it was decided to exclude all qualitative studies 
for this particular review during the first screening phase 
because they required a different approach of data 
extraction and analysis.

In the second stage of screening, full texts were 
obtained for the screened abstracts. If the article was 
unavailable through an online search, the article reach 
system of Ghent University was used to obtain the arti-
cles or the authors were contacted to request the full text 
publication. The same criteria were applied for inclusion 
and exclusion as in the first stage of screening together 
with a quality appraisal.

Quality assessment
Papers selected for retrieval in the second stage were 
assessed by two independent reviewers for methodolog-
ical validity prior to inclusion in the review, using stand-
ardised critical appraisal instruments from the Joanna 
Briggs Institute (including the checklist for analytical 
cross sectional studies, cohort studies, prevalence studies, 
quasi- experimental studies, randomised controlled trials, 
case–control studies and systematic reviews). Studies with 
a score below 50% were excluded, because they often 
lacked essential information for this review. A relatively 
low threshold was used for inclusion because we wanted 
to examine the concept of MI used by the wider scientific 
community on a global scale, rather than limiting our 
results to a few high- quality studies.

Data extraction and analysis
A pretested data extraction framework in Microsoft Excel 
was used to extract and chart data from the reviewed arti-
cles. The standard data extraction table included authors, 
publication year, topic of study, the exact term used for 
describing MI in the study, study design, geographical 
location of study, definition of MI (if given), indicators 
used for measuring MI, data sources and quality assess-
ment. Only indicators used in more than five of the 
included studies were retrieved for the results section 
and studies referring to a scale of more than 10 items 
(always psychosocial scales) were categorised as ‘psycho-
social scale measurement (>10 items)’. Data extraction 
of every article was done by a team of three researchers. 
AG screened all articles and GP and TVS independently 
each screened 50% of the articles. Disagreement (<10%) 
was resolved by discussion or consultation with one of the 
supervisors (OD) if needed. Topic allocation was done by 
an overall thematic analysis of the article, more specifi-
cally by reflecting on which particular aspect of maternal 
health the study was focusing. The topics were induc-
tively created and discussed until agreement was reached 
among the three reviewers responsible for data extrac-
tion. After an initial phase of renaming and discussing 
the topics, eventually all articles were given one of the 
following four ‘core topics’: PMTCT, PSH, abortion 
and MNH. Articles were categorised as PMTCT if they 
focused on care for women living with or at risk of HIV 
(to maintain their health and prevent transmission to 
their babies), including studies focusing on male HIV 
testing and prevention. PSH categorised studies focused 
on social and emotional aspects of male partners’ role in 
maternal health, mainly consisting of articles regarding 
perinatal depression and stress. Studies categorised 
as abortion focused on women considering or having 
experienced an induced or spontaneous abortion. The 
topic MNH included all studies focusing on MI in MNH, 
excluding the previous categories (PMTCT, PSH or abor-
tion). The data of the data extraction sheet were cleaned 
and subsequently analysed using descriptive statistics 
(more specifically frequencies) and examining associa-
tions by inferential statistics. Fisher’s exact test was used 
for assessing differences in the main topic according to 
terminology and according to continent. In addition, CIs 
were calculated for visualising differences in proportions 
in the in use of indicators according to terminology.

For visualisation and confirmatory analysis of the data 
from the included articles, text mining by R with the tidy-
text package was used for natural language processing,26 
and both the ggplot package in R and matplotlib package 
in Python for the graphs. The decision to conduct these 
analysis was taken after the final screening phase, moti-
vated by the high number of included articles and the 
nature of the data (including different underlying 
topics and patterns). First a test set of 20% of the data 
was used for writing the text mining scripts, which were 
refined once the full dataset was entered. The statistic 
‘term frequency- inverse document frequency’ (tf- idf) in 
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combination with n- grams was calculated for assessing 
the importance and structure of certain word combi-
nations within the collection of articles (referred to as 
‘corpus’). A word’s tf- idf represents the frequency of a 
term adjusted for how rarely it is used. The statistic tf- idf 
is intended to assess how important a word is to a subset 
of documents in a collection of documents or corpus.26

Lastly, latent Dirichlet allocation (LDA) was used for 
Topic modelling, which is a commonly used algorithm 
for topic modelling in text mining, aiming at discov-
ering a given number of topics within a set of docu-
ments (=the so- called ‘corpus’).26 An LDA algorithm 
automatically generates keywords per topic and their 
weight (or ‘importance’).27 Keywords can correspond 
to more than one topic, but generally with different 
weights (the keyword will be more or less important in 
one topic compared with another). This is an advan-
tage of topic modelling as opposed to ‘hard clustering’ 
methods: topics used in natural language could have 
some overlap in terms of words.26 An essential step of the 
LDA algorithm is assigning each word in each article to 
a topic. As a consequence, each document is composed 
of multiple topics but typically only one of the topics is 
dominant.27 The more words in a document are assigned 
to a particular topic, generally, the more weight (also 
called ‘gamma probabilities’) will go on that document- 
topic classification.26 As such, it is possible to determine 
to which topic every document corresponds dominantly. 
LDA modelling was used in our study to identify mean-
ingful topics within the complete set of included arti-
cles and subsequently allocate every article to one of the 
generated topics.

RESULTS
Electronic database searches identified 5277 titles and 
abstracts, with a further 7 identified through the grey 
literature search. After removal of duplicates, 3975 arti-
cles were screened by title and abstract, resulting in 569 
potential articles to be included. After reviewing the full 
text of these articles, 282 unique studies were included 
in the systematic review. A flow chart regarding the inclu-
sion of articles can be found as an additional file (online 
additional file 2).

Characteristics of included studies
Of all included studies, most studies were conducted in 
Africa (43%), followed by North America (23%), Asia 
(15%) and Europe (12%) (see table 1). The majority 
of studies collected data from women only (58%), while 
20% collected data from both men and women and 
around 16% collected data from men only. Registry data 
were used in 6% of studies and mostly referred to hospital 
files indicating the presence of men during ANC. Terms 
used to assess the role of the male partner were: involve-
ment, support, engagement, participation, attendance 
and presence. Most studies used a cross- sectional design 
(58%), followed by a longitudinal design (23%). Only 

Table 1 Characteristics of the included studies

n %

Continent

  Africa 121 42.91

  North America 66 23.40

  South America 7 2.48

  Europe 35 12.41

  Asia 42 14.89

  Australia 11 3.90

Data source

  Registry data 16 5.67

  Survey men 45 15.96

  Survey women 163 57.80

  Survey both 55 19.50

  Others 3 1.06

Terminology

  Involvement 140 49.64

  Engagement 6 2.13

  Participation 17 6.03

  Attendance 6 2.13

  Presence 6 2.13

  Support 107 37.94

Study design

  Cross- sectional 164 58.16

  Cohort/longitudinal 64 22.70

  Quasi experimental 20 7.09

  Experimental 16 5.67

  Case control 4 1.42

  Scale/questionnaire development 6 2.13

Clearly defined indicator

  Yes 257 91.13

  No 25 8.87

Type of indicator

  Single 93 34.75

  Multiple 182 63.48

  Unclear 7 1.77

Indicators used

  ANC attendance 113 40.07

  Financial support or transport 49 17.38

  Presence at delivery 48 17.02

  HIV testing 39 13.83

  Psychosocial scale measurement 
(>10 items)

30 10.64

  Communication about ANC 30 10.64

  Feeling supported 24 8.51

  Sharing household tasks 20 7.09

  Involvement in decision making 18 6.38

Continued
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around 6% of the studies used a randomised controlled 
trial design. One in 10 studies did not give a clear defini-
tion of the indicator used for assessing MI (or one of the 
similar terms listed earlier). While 35% of studies used 
a single indicator for assessing MI, most studies (63%) 
used a combination of indicators for measuring MI. Two- 
fifths (40%) of studies used ANC attendance as one of 
their indicators for assessing MI and one in six studies 
used financial support or transport (17%) and presence 
during delivery (17%). Around 14% of studies used 
the indicator HIV testing. All indicators that were used 
to assess MI can be found in table 1. Core topics of the 
studies were PSH (32%), MNH (48%), PMTCT (18%) 
and abortion (3%). All categories within table 1 were 
mutually exclusive except for the used indicators.

Terminology used for describing the role of the male partner
Studies using the term ‘male attendance’, ‘male partic-
ipation’ or ‘male engagement’ to describe the role of 
the male partner did not significantly differ from studies 
using the term ‘MI’ in the use of the most common indi-
cators (ANC attendance, financial support or transport, 
presence at delivery, HIV testing, psychosocial scale meas-
urement and communication about ANC). Results of the 
Fisher’s exact test per indicator can be found in online 
additional file 3. We consider these terms as synonyms for 
the remaining results section.

Studies using ‘male presence’ to describe the role of 
the male partner always used presence at delivery as their 
only indicator and differed significantly (p=0.034) in the 
use of indicators from studies using the term MI.

Studies using the term ‘male support’ to describe the 
role of the male partner showed a significant difference 
(p<0.001) in the use of indicators compared with the 
term ‘MI’. Studies referring to the role of the partner as 
‘partner support’ used more often complex psychosocial 
scales (>10 items) such as the Tilburg Pregnancy Distress 
Scale28 or Social Support Effectiveness Questionnaire.29

A comparison between the use of indicators for the 
terms using involvement/engagement/attendance or 
participation versus support with the respective confi-
dence intervals can be found in figure 1. Studies using 
the term ‘male presence’ were excluded from this specific 
analysis because they always used presence at delivery as 
single indicator for MI, resulting in 276 included studies 
(n=276).

The use of different indicators for assessing the role of the 
male partner
Among all studies using the term MI/engagement/
attendance or participation, a wide range of indicators 
was used, often assessed in different ways. We found 
studies aiming for an in- depth comprehensive assess-
ment of MI through the use of extended surveys for both 
men and women, combining different indicators (≥3) 

n %

  Presence at postnatal care 16 5.67

  Involvement in birth preparedness
  (not including transport/financial 

support)

16 5.67

  Knowing partner’s ANC appointment 15 5.32

  Knowledge of danger signs 12 4.26

  Condom use/communication about 
condom use

12 4.26

  Officially registered as father 9 3.19

Topic

  Psychosocial health 90 31.91

  Maternal and newborn health (not 
including PMTCT)

134 47.52

  Abortion 8 2.84

  Prevention mother to child 
transmission

50 17.73

ANC, antenatal care; PMTCT, prevention of mother to child 
transmission.

Table 1 Continued

Figure 1 Use of indicators according to the term involvement (engagement/attendance/participation) versus support (n=276). 
ANC, antenatal care.
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for assessing MI (n=26). These studies (see reference list 
in online additional file 4) were not limited to a certain 
region or topic, indicating researchers have tried to assess 
MI in a multidimensional way all over the world. Several 
authors refer to previously developed scales or indexes, 
such as the MI index of Byamugisha et al,23 but almost 
all studies eventually create their own unique composite. 
We also found studies assessing MI very simply by using 
service registry data retrospectively and defining MI as 
having the father’s name written on the birth certificate 
(n=7). In conclusion, no common set of indicators could 
be identified for measuring MI/engagement/attendance 
or participation.

ANC attendance as a single indicator (n=26) was 
common in studies in low- income countries (LICs), with 
majority of studies deriving from Africa, Asia and South 
America and only two studies from North America. On 
the other hand, presence at delivery was used as an indi-
cator in all continents, suggesting it is a more ‘universal’ 
indicator. Financial support, which was used in all conti-
nents except in South America, was also used frequently 
globally as an MI indicator. HIV testing was a typical indi-
cator in African countries and the use of psychosocial 
scales was more common in North American and Euro-
pean studies.

We were also able to identify some patterns when we 
examined which studies used less common indicators 
and why. Studies defining MI by having a father/partner 
registered on birth certificates (n=9) were most often 
conducted in North America (six out of nine studies), 
using big datasets and focusing on neonatal health 
outcomes. Studies focusing on knowledge of danger 
signs (n=12) were typically derived from LICs (11 out of 
12 studies) and focused on maternal health outcomes 
(11 out of 12 studies). Studies using condom use (or 

communication about condom use) as an indicator of 
MI always derived from an African country and focused 
in the majority of cases on PMTCT (8 out of 12 studies).

The relationship between terminology, continent of the study 
and topic
A scatter plot showing the relationship between the conti-
nent of the study, the topic of the study and the termi-
nology can be found figure 2. A significant difference was 
found in the term used in the study according to conti-
nent (p<0.001) and topic (p<0.001). Studies using the 
term ‘support’ were more often conducted in Europe, 
North America, Australia and Asia, while the term 
‘involvement’ was most often used in Africa and South 
America. All continents had studies using both terms.

Looking at the main topic of the study (manually 
given during data extraction), we also found a signifi-
cant difference according to continent (p<0.001). The 
topic ‘PMTCT’ was most prevalent in Africa while the 
topic ‘PSH’ was common for studies from Europe and 
Australia (see figure 2).

In line with the indicators used for measuring male 
support (which mostly used psychosocial scales), studies 
using the term ‘support’ also more often had as their 
main topic ‘PSH’ (p<0.001) (see figure 2).

Text mining: highly used words according to continent
Pairs of two consecutive words, referred to as ‘bigrams’, 
were examined by text mining using the tidypackage. 
The tf- idf statistic was calculated for the bigrams in the 
corpus. Subsequently the top 15 words were ranked per 
continent. The continents Australia and South America 
were deleted during the process because of their low 
number of articles, 11 and 7 respectively. In figure 3, the 
top 15 words per continent are represented in a word 

Figure 2 Jittered scatterplot showing the relationship between the manually classified topic, continent and terminology of 
the different studies included in the review (n=282). MNH, maternal and newborn health; PMTCT, prevention mother to child 
transmission; PSH, psychosocial health.
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cloud, with font size reflecting the tf- idf value, showing 
the different content of the articles according to conti-
nent. The word cloud shows that in Asia MI studies 
were characterised by a focus on nutrition (reflected by 
the words ‘maternal nutrition’, ‘healthy moms’, ‘disor-
dered eating’ and ‘added sugar’). In Africa, institutional 
delivery (reflected by the words ‘skilled delivery’, ‘super-
vised delivery’ and ‘delivery site’) seem important, as well 
as PMTCT and birth preparedness. In North America, 
the words ‘relationship stress’, 'intimate partner violence' 
(IPV) and 'postpartum depression' (PPD) show that the 
literature mainly focuses on PSH and the couple relation-
ship. ‘Abortion’ and ‘adolescents’ were more prominent 
words in the literature in North America compared with 
other continents.

Latent topic allocation by text mining
Lastly, we conducted a latent Dirichlet topic allocation 
by setting k=2, to create a two- topic LDA model. A larger 
number of topics (ie, a larger k) resulted in an unclear 
pattern of words, which were difficult to interpret. 
Setting k=2 we could find two meaningful topics in the 
corpus. First the algorithm identified two topics (topic 
0 and topic 1) in the corpus and subsequently we calcu-
lated the probability that a word corresponded to topic 0 

and to topic 1 (the weights) and similarly the probability 
that a complete document (or article) belonged to topic 
0 and topic 1.

Figure 4 is a grouped bar plot of the top 20 unique key 
words that are most common within each topic (with the 
respective word count on the left y- axis and weights on the 
right y- axis). Especially words with a high weight and low 
frequency tend to characterise the content of a topic. The 
top keywords clearly show the two different meanings of 
the two topics that were extracted from the articles. The 
most common words in topic 0 include ‘HIV’, ‘PMTCT’ 
and ‘test’, suggesting that this topic represents the topic 
of HIV prevention, but also more broadly ANC atten-
dance (by words such as attendance, visit, clinic). The most 
meaningful words in topic 1 include ‘depression’, ‘stress’, 
‘psychological’ and ‘anxiety’, which suggests it may repre-
sent studies around PSH. Furthermore topic 1 includes the 
word ‘father’, while topic 0 only includes the word ‘male’. 
This might indicate that studies in the field of PSH have a 
longer follow- up and more often include the period after 
birth, when the male partner has become a father. Only 
unique words were included in the graph for clarity, top 
key words among both topics included ‘women’, ‘preg-
nant’, ‘maternal’ and ‘child’.

Figure 3 Word cloud visualising the top 15 bigrams per continent, based on their tf- idf value. tf- idf, term frequency- inverse 
document frequency.
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The relationship between the computer-driven topic 
allocation, manually classified topics and continent of the 
studies
As a confirmatory analysis, we explored how well our 
unsupervised learning did at distinguishing the different 
topics in the documents. We would expect that studies 
that were manually given the topic PMTCT would be 
found to be mostly (or entirely) part of LDA topic 0 
(HIV prevention and ANC attendance) and that studies 
given the topic ‘PSH’ would correspond to LDA topic 1 
(PSH).

We visualised the relationship between the LDA Topics, 
manual topics, and continents by a scatter plot (see 
figure 5) and calculated the associations between LDA 
topics and manual topics with a cross- tabulation. The latter 
demonstrated that the topic PMTCT highly corresponds 
to LDA topic 0 (HIV prevention and ANC attendance), 
with 92% (46/50) of the PMTCT studies being classified 
as LDA topic 0. The topic PSH strongly corresponded to 
LDA topic 1 (PSH) with 92% (83/90) of the PSH studies 
classified as topic 1. For the topic ‘abortion’, we saw a 
higher correspondence with topic 1 (75%; 6/8) (PSH) 

Figure 4 Grouped barplot visualising the top 20 unique keywords per topic with their respective weights and word counts.

Figure 5 The relationship between the manual topics, LDA topics and continent of the included studies (n=282). LDA, latent 
Dirichlet allocation; MNH, maternal and newborn health; PMTCT, prevention mother to child transmission; PSH, psychosocial 
health.
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and lower correspondence with topic 0 (25%; 2/8). The 
manual topic MNH seemed to correspond to LDA topic 
0 (61%; 82/134) and 1 (39%;52/134). In the scatter plot 
(see figure 5), we noted a remarkable difference between 
LDA topic and manual topic correspondence according 
to continent, whereby MNH seem to correspond to topic 
0 in Africa (HIV prevention and ANC attendance) but 
to topic 1 in North America (PSH). This indicates that 
while several studies in North America received the label 
‘MNH’ during our manual data extraction, the natural 
language of studies in North America clearly differs from 
those conducted in Africa, resulting in another LDA 
topic (related to PSH).

DISCUSSION
The broad range of studies in the scientific literature 
examining and assessing MI have formed the evidence 
base for promoting MI as a promising strategy for 
improving MNH outcomes.2 30 31 With this systematic 
review, we aimed to examine the conceptualisation of MI 
in maternal health in the quantitative literature of the 
last 20 years and critically review and discuss commonly 
used indicators. Both manual and computer- driven topic 
allocation showed us that studies in the field of MI in 
maternal health are mostly conducted to examine PSH 
on the one hand and maternal health care utilisation 
(especially ANC attendance, PMTCT services and institu-
tional childbirth) on the other hand.

Despite the consensus that MI is a multifaceted 
concept, majority of studies seem to focus on only one 
particular aspect of the concept, resulting in a simpli-
fied measurement of MI in maternal health. The latter 
was illustrated by the high number of studies relying on 
a single indicator. Furthermore, there was no common 
set of indicators among studies using a combination of 
different indicators, almost every study had its own unique 
composite. Obviously, the measurement of MI depends 
on the context, but a critical reflection of the measure-
ment is needed for a correct interpretation of the results. 
This is especially important as the lack of agreement in 
indicators leads to the risk that researchers only report 
the most significant variable. In some studies, included in 
the review, we found that MI was described and defined 
as a multidimensional concept in the introduction and 
methods but that in the results section only one indicator 
was used as ‘the MI indicator’. As a consequence, results 
might be biased by selecting and reporting only the most 
significant indicator.

Almost half of the studies focused on presence at 
ANC or HIV testing and consequently the benefits for 
mothers and their newborns will mainly be oriented 
towards the prevention of HIV transmission. This 
coincides with the implementation of instrumental 
MI policies in several countries, aiming at improving 
male attendance at ANC by refusing to attend women 
without a partner present or giving priority to couples 
in the waiting line.12 15 32 33 The negative side effects of 

introducing such policies for improving male atten-
dance at ANC have started to emerge (such as increased 
gender inequality, stigmatisation of single women and 
lower ANC attendance of women12 34), nevertheless they 
have not led to the elimination of such programmes. 
This might be related to the strong influence of HIV 
programmes and donors, where programme success is 
defined by the proportion of men being tested during 
pregnancy.35 In many communities, men attending 
antenatal healthcare services are perceived as being 
HIV positive,36 because historically HIV counselling and 
testing was the main reason for inviting men in several 
African countries.35 Future MI programmes should try 
to shift away from the focus on HIV testing and break 
the circle of stigmatisation that has been associated 
with these programmes.

Certain aspects of MI such as communication, decision 
making and ‘feeling supported’ were rarely included as 
MI indicators (10.64%, 8.51% and 6.38%, respectively) 
in the studies included in our review, while both quantita-
tive and qualitative research have shown that these aspects 
of men’s involvement play an important role in maternal 
health care access, utilisation and outcomes.37–42 The 
narrow focus on specific actions of men (such as financial 
support and ANC attendance) without taking into other 
aspects (such as couple dynamics and gender equality) 
clearly entails a risk of missing essential information and 
underreporting negative consequences. The need for 
greater incorporation of gender- transformative concep-
tual approaches into MI interventions, with effective 
measures, was already emphasised by Comrie- Thomson 
et al.13Another recent systematic review reported that 
worldwide only a minority of the interventions aiming 
at engaging men and boys in sexual reproductive health 
and rights (SRHR) includes a gender transformative 
approach.43 The authors warn that engaging men and 
boys in SRHR without explicit attention to gender 
inequalities can be harmful, particularly when it comes 
to undermining women’s rights and autonomy. Within 
the field of MI in maternal health, a number of studies 
has shown that interventions could unintentionally lead 
to increased domination of decision- making about preg-
nancy, nutrition and infant care by men, putting pressure 
on women to adopt certain beliefs and practices.4 44 45 
Also subtle negative effects of MI programmes should be 
considered, in some cases male presence at ANC might 
negatively affect women’s ability to speak openly and 
disclose sensitive issues such as IPV.46 47 Only by aiming 
for a comprehensive assessment of MI programmes 
(collecting both quantitative and qualitative data) can 
these issues be identified and addressed in future MI 
interventions. More data regarding empowerment of 
women, gender equality and perceived support (from 
both men and women) can contribute to designing 
effective interventions with a gender transformative 
approach.13 48 Especially investments in programmes 
that promote gender equality at an early age (among 
children, adolescents and young adults) can lead to a 
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lifetime of improved health and well- being,49 including 
better maternal health outcomes.

Another interesting finding in our review was that the 
benefits of MI for the father himself are hardly explored 
and almost never assessed in interventions. Most studies 
did not collect data directly from men and even fewer 
studies assessed the potential benefits of MI for the 
father himself or mutual perceived support. Further-
more very little is known about men’s specific needs 
during the transition to parenthood.50 51 Father involve-
ment is almost always used as an instrumental approach 
to improve maternal health, although the added value 
for the father himself (eg, the perceived health bene-
fits by improving his own access to healthcare services) 
were already highlighted during the Cairo conference 
in 1995.52 Emphasising the positive effect for the father 
himself and investing in his specific needs during the 
transition to parenthood could be explored as an inter-
vention strategy,53 54 whereby the health benefits might go 
beyond his participation in maternal health care services.

Looking at geographical context, several differences 
were noted by focusing on the most unique and common 
terms using text mining. In studies deriving from Asia 
words related to nutrition were more important, while in 
studies from North America words referring to IPV were 
more typical. In studies conducted in Europe, stress and 
depression were important terms, while in Africa ANC 
attendance and HIV prevention were important. Some 
of these differences can be explained by the different 
prevalence of certain problems (such as malnutrition in 
India55 and HIV in Africa56), while other differences are 
less logical and probably influenced by funding bias and 
geographical sociocultural factors.

The proportion of studies about PSH and depression 
was lower in Africa compared with other continents. 
However, the literature indicates that perinatal depres-
sion is common in the African region.57–60 Globally, 
perinatal depression is estimated to affect around 11% 
of women, and recent studies have shown that perinatal 
mental disorders are at least as prevalent in Africa as in 
other regions.61–64 Furthermore, research has demon-
strated that HIV positive women have increased risk of 
perinatal depression. A systematic review found a prev-
alence of 23.4% for antenatal depression and 22.5% for 
postnatal depression in HIV infected women.65 66 The low 
number of studies on PSH in Africa in our review showed 
that the relationship between perinatal depression/
PSH and the role of the male partner is poorly studied 
in Africa. While some have argued that many LICs 
have more pressing issues within maternal health than 
addressing perinatal depression (such as severe maternal 
morbidity and mortality),2 other studies have shown there 
is reasonable evidence for the benefits and effectiveness 
of psychological interventions in low- income and middle- 
income countries (LMICs).64 67 The low availability of 
mental health services in LMICs is one of the main chal-
lenges for addressing mental health problems, but some 
recent studies have shown that training and organising 

lay mental healthcare workers to address mental health-
care problems are a feasible and effective approach to 
combatting mental health disorders.68 Furthermore MI 
and/or partner support has been shown to be a protec-
tive factor against perinatal depression globally.6 69–71 
More research into the field of MI and maternal mental 
health in LMICs could provide multiple health gains for 
the male partner, mother and child.

A very low number of studies in our review derived 
from South America compared with Africa, indicating 
MI in maternal health care seem understudied in that 
region. However, the limited literature emphasises 
that the current level of MI is extremely low in South 
America,72 73 with strong gender norms being the most 
persistent barrier.74–77 The reason why until now very few 
scientific studies have focused on MI in South America 
might be related to the lower prevalence of HIV on the 
continent compared with Africa.56 Historically many MI 
programmes in maternal health in LMIC were imple-
mented in order to improve the uptake of PMTCT, 
making it less useful (and less funded) in countries with 
low HIV prevalence. This also explains why the scientific 
literature on MI in South America is more often focused 
on attaining gender equality, instead of getting men to 
health facilities for HIV testing.75 78

Lastly but importantly, our review demonstrated that 
very few studies (n=8) focused on the role of the partner 
during abortion care. A recent systematic regarding 
gender transformative interventions for engaging men 
and boys in SRHR reported a similar gap in the evidence, 
with very little interventions focusing on engaging men 
in access to safe abortion care.43 However, the important 
role of the partner in decision making and access to abor-
tion services cannot be ignored.79 80 A systematic review 
from 2016 showed that women contemplating abortion 
frequently involve their male partner in the decision and 
rely on him to help with logistics, finances and emotional 
support before and after the abortion; furthermore, 
MI was positively associated with women’s well‐being.80 
Despite his important role, young men’s experiences 
of unintended pregnancy and their pregnancy decision 
making are hardly studied within the scientific litera-
ture,81 although essential for offering adequate counsel-
ling and services for men and women regarding sexual 
and reproductive health. Given that 121 million unin-
tended pregnancies occur each year with 61% ending 
in an abortion, more research regarding the role of the 
male partner in abortion care and pregnancy decisions is 
highly needed for improving not only maternal health, 
but also broader SRHR outcomes.43 79 81 In conclusion, 
we believe the evidence base on MI in maternal health, 
and its related indicators, needs to be improved in the 
future in terms of regional representation, study robust-
ness and a broader holistic scope.

Limitations
This review has certain limitations. We only included 
quantitative studies and used qualitative literature only 
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for interpretation of the results. By focusing only on 
quantitative literature and selecting the ‘hard core 
indicators’ we, as researchers, also conduct a reduc-
tionist analysis of MI, ignoring that certain instrumental 
actions might mean a lot for women and their partners 
in terms of involvement and support. A similar in- depth 
systematic review regarding the qualitative meaning of 
MI, comparing findings from different regions, would 
complement our findings. Furthermore, a broader review 
also including the role of the partner in planning a preg-
nancy (before conception) and/or family planning deci-
sions could strengthen the existing evidence regarding 
MI in reproductive health.

Another bias in this study might be related to the 
principal investigator’s (AG) background. A research-
er’s background and position often affects what they 
choose to investigate, the angle of investigation, the 
methods judged most adequate for this purpose, the 
findings considered most appropriate, and the framing 
and communication of conclusions.82 AG has mainly 
conducted research in Mozambique, which might lead 
to a higher interest in the findings most relevant to this 
context (eg, the relationship between HIV programmes 
and MI). However, by involving coauthors in all stages 
of the research process we tried to minimise this bias. 
Finally, we restricted our search to a selected number of 
databases and only included English literature, which 
means certain studies will have been missed.

CONCLUSION
The concept of MI in maternal health is considered to be 
multifaceted within the literature but the assessment of 
the concept differs globally. We found two main streams 
of conceptualisation within the literature: a focus on 
psychosocial support on the on hand and focus on instru-
mental support for maternal health care utilisation (such 
as PMTCT services, ANC attendance and institutional 
childbirth) on the other hand. While both aspects are 
considered as core elements of male partner’s (potential) 
role in maternal health, majority of studies seem to focus 
on only one of both aspects. In line with these findings 
the concept of in maternal health it is often measured 
by a simplified and narrow set of indicators and several 
essential elements such as communication between the 
couple regarding maternal health care issues, shared 
decision making, participation in household tasks and 
the subjective feeling of being supported by the male 
partner have received little attention. Until now, very 
few MI programmes seem to incorporate a gender- 
transformative approach with adequate measures. In 
addition, our review identified a gap in the literature 
regarding the role of the male partner in abortion deci-
sions and access to abortion services. Further research, 
involving experts and pilot testing, is recommended 
to develop a robust set of valid and feasible indicators 
for assessing MI in maternal health globally in a more 
comprehensive way.
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