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Abstract
Multilevel modelling has become a popular analytical approach for many demo-
graphic and health outcomes. The objective of this paper is to systematically 
review studies which used multilevel modelling in demographic research in Africa 
in terms of the outcomes analysed, common findings, theoretical rationale, ques-
tions addressed, methodological approaches, study design and data sources. The 
review was conducted by searching electronic databases such as Ebsco hosts, Sci-
ence Direct, ProQuest, Scopus, PubMed and Google scholar for articles published 
between 2010 and 2021. Search terms such as neighbourhood, social, ecological 
and environmental context were used. The systematic review consisted of 35 arti-
cles, with 34 being peer-reviewed journal articles and 1 technical report. Based on 
the systematic review community-level factors are important in explaining vari-
ous demographic outcomes. The community-level factors such as distance to the 
health facility, geographical region, place of residence, high illiteracy rates and 
the availability of maternal antenatal care services influenced several child health 
outcomes. The interpretation of results in the reviewed studies mainly focused on 
fixed effects rather than random effects. It is observed that data on cultural prac-
tices, values and beliefs, are needed to enrich the robust evidence generated from 
multilevel models.
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Introduction

The term multilevel or hierarchical modelling has been used in various fields such as 
demography, education and sociology to describe an approach that allows the simul-
taneous examination of the effects of group and individual-level factors on individ-
ual-level outcomes (Diez-Roux, 2000). It also refers to an approach used to analyse 
clustered or grouped data in which the units at one level are grouped at a higher level 
(Kreft et al., 1998; Parr, 1999). It involves an analysis of data collected at multiple lev-
els of aggregation such as data from surveys that collect data on children, their moth-
ers and the communities they reside in (Courgeau, 2007). Multilevel modelling con-
siders aggregate characteristics as external factors that affect individual behaviour and 
incorporates the context into the individual-level models (Courgeau, 2007). The use of 
multi-level modelling assists in analysing the micro–macro relationships between indi-
viduals and their context simultaneously (Duncan et al., 1998; Zaccarin & Rivellini, 
2002).

Multilevel modelling answers research questions that seek to understand how out-
comes at the individual level can be a result of the interplay between individual and 
contextual factors. It is vital in investigating a variety of interrelated research questions 
such as assessing whether groups differ after controlling for the characteristics of indi-
viduals within them, and examining if the group-level variables are related to outcomes 
after controlling for individual-level variables (Diez-Roux, 2000). It allows the separa-
tion of the effects of context (group characteristics) and composition variables (Diez-
Roux, 2000). The comparisons of group-level variance before and after the inclusion of 
individual-level characteristics enable the identification of the extent to which between-
group variability is linked to compositional effects (Chaix & Chauvin, 2002).

Multilevel modelling is widely used in demographic research and other social sci-
ence disciplines. In Demography, studies have used multilevel modelling to examine 
the determinants of child mortality, childhood immunization, children’s nutritional sta-
tus, health care utilization, reproductive health matters and family dissolution. This is 
because demographic processes are not only affected by individuals but by the charac-
teristics of the environments, they live in (Odimegwu et al., 2017a).

The purpose of this systematic review is to profile the use of multilevel modelling in 
demographic research in Africa in terms of the outcomes analysed, common findings, 
theoretical rationales, questions addressed, methodological approaches, study designs 
and data sources. The systematic review is important in that it sheds light on how the 
micro–macro continuum has been analysed in explaining various demographic out-
comes in sub-Saharan Africa. We also discuss the limitations and policy implications 
raised by the studies. As far as we know, this is the first systematic review of Multilevel 
Modelling in Demographic Research in Africa.
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Methods

The systematic literature review was conducted by searching electronic databases 
such as Ebsco hosts, Science Direct, ProQuest, Scopus, PubMed and Google 
scholar for articles that were published between 2010 and 2021. This was done 
to obtain recent studies. A database search was conducted between May 2019 
and February 2021. The search terms used included neighbourhood, contextual, 
community level, composition, individual characteristics, multilevel modelling, 
demographic and health survey and Africa. This involved using Boolean opera-
tors; AND, OR during database searching. The use of the search terms together 
with the Boolean operator provided us with articles which used the multilevel 
modelling method. The search also involved citation snowballing during which 
the reference list of identified articles was checked for additional relevant 
papers. This led to 329 papers being identified, from these papers those older 
than 10 years were excluded leading to 174 articles. After removing studies that 
were not conducted in Africa, 92 remained and 47 articles that were not from the 
field of demography were removed. The articles included a focus on understand-
ing population dynamics through demographic processes such as mortality, fertil-
ity, and migration as they contribute to changes in population (Rowland, 2003). 
Research articles which investigated population health issues but were qualita-
tive were removed since demography is the quantitative study of population 
processes. Papers which had the measures of variation displayed in the results 
tables but not interpreted were included in the study resulting in 35 papers being 
reviewed. In all the mentioned stages, the inclusion criterion was based on the 
premise that the study should have used community-level factors to examine a 
selected demographic outcome. Studies that comprised any demographic out-
come and did not use any community-level factors were excluded from the sys-
tematic review (Fig. 1).

Findings

In total, 35 quantitative articles were reviewed with 34 being peer-reviewed jour-
nal articles and 1 technical report (Ejembi et al., 2015). All of the articles used a 
cross-sectional design and 30 of the articles used Demographic and Health Sur-
vey Data. Two of the articles used surveys such as the Tanzania HIV and Malaria 
indicator survey (Adinan et al., 2017) and the other used the Uganda AIDS indi-
cator survey ((Igulot & Magadi, 2018). The reviewed studies have been con-
ducted in different parts of Africa and present similar findings regarding the asso-
ciation between community-level factors and different demographic outcomes. 
The papers in which the community-level variables were statistically significant 
were summarised using the significant community variables to create themes. 
The themes were based on a specific community-level factor’s association with 
various demographic outcomes. The measures of variation such as the Intra-class 
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Correlation Coefficient (ICC) and Proportional Change in Variance (PCV) of the 
reviewed studies were presented in Table 1 in the appendix. The measures of var-
iation in Table 1 show that both individual and community-level factors explained 
the variance between communities of the different demographic outcomes. For 
instance, a study that assessed individual and community-level factors associated 
with childhood full immunization in Ethiopia, indicated an ICC of 25.39% show-
ing that the variance in the odds of childhood full immunization between com-
munities was explained by individual-level characteristics only (Abadura et  al., 
2015). The PCV was 21% indicating that the variance in the odds of childhood 
full immunization between communities was explained by individual-level fac-
tors. In the model which had community-level variables only, the ICC of 19.95% 
indicated that the variation in childhood full immunization was due to commu-
nity-level characteristics. A PCV of 42% in the likelihood of full immunization 
across communities was explained by community-level factors. Meanwhile, an 
ICC of 20.53% of the variance in the odds of full immunization across communi-
ties was due to the simultaneous effects of both individual and community-level 

Fig. 1  Flow chart illustrating 
the selection of articles for a 
systematic review of multilevel 
modelling

329 ar�cles on mul�level modelling were 
iden�fied through database search

174 ar�cles remained a�er 
removing those which were 

published before 2010

45 ar�cles remained a�er 
removing those which 
were not in the field of 

demography

92 ar�cles remained a�er 
removing those which were 

not conducted in Africa

35 ar�cles were 
reviewed a�er removing 

papers which did not 
include random effects
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factors. A PCV of 40% indicated that the odds of full immunization across com-
munities were explained by both individual and community-level factors (Aba-
dura et al., 2015). The individual-level factors which were statistically significant 
were not included in the findings section since the main aim of the paper was to 
discuss contextual factors related to various demographic outcomes.

To illustrate the relevance of multilevel modelling, the studies focused on various 
demographic outcomes such as childhood immunization (Abadura et al., 2015; Ade-
dokun et al., 2017a; Wiysonge et al., 2012), child wasting and underweight (Akombi 
et al. 2017), low birth weight (Kayode et al., 2014), childhood stunting (Adekanmbi 
et al., 2013), under-five mortality (Adedini et al., 2015; Adedini & Odimegwu 2017; 
Antai, 2011), acute respiratory infections (Adesanya & Chiao, 2016) and health 
care service utilization (Adedokun et al., 2017a, 2017b; Adinan et al., 2017). The 
other indicators include adolescent mortality (De Wet & Odimegwu, 2017), mod-
ern contraceptives use (Akinyemi et al. 2017a, 2017b; Ejembi et al., 2015; Ngome 
and Odimegwu, 2014), postnatal checkups (Solanke et al., 2017), use of health care 
facilities for delivery (Ononokpono & Odimegwu, 2014; Yebyo et al., 2014), inti-
mate partner violence (Oyediran & Feyisetan, 2017), as well as family dissolution 
(Odimegwu et al., 2017a). The findings presented below indicated how various con-
textual variables were associated with different demographic outcomes.

Community poverty

Poverty is prevalent in most communities within the Sub-Saharan African region. 
Poverty affects social behaviour and influences most health outcomes with the poor 
struggling to have access to vital resources. In the reviewed studies, household 
wealth index variables such as asset scores of the households were used as proxies 
for poverty. Community poverty was defined as the proportion of women from poor 
and poorest households or wealth quintiles. Adolescent girls from the rich wealth 
quintile had an increased likelihood of unintended pregnancy than those in the poor 
wealth quintile (Ahinkorah, 2020). Adolescents who lived in communities with a 
medium or high proportion of poverty were at a reduced risk of adolescent mortality 
than adolescents in communities with low poverty (De Wet & Odimegwu, 2017). 
Community poverty also influenced the utilization of maternal health care services 
with most women in communities characterized by higher levels of poverty giving 
birth at home (Yebyo et al., 2014) and most of them having a lower likelihood of not 
using postnatal care (Dankwah et al., 2021) and antenatal care (Ononokpono et al., 
2013). From these findings, it is clear that community-level poverty matters rather 
than focusing on the individual level. Women in poorer communities encounter 
challenges linked to a lack of affordability in terms of transport costs and fees which 
are sometimes required at health facilities and these are among the reasons which 
make women not use maternal healthcare services (Dankwah et al., 2021).

The health implications of poverty are shown in the region when children liv-
ing in communities that have higher levels of poverty had an increased likelihood 
of dying (Adedini et  al., 2015; Zewdie & Adjiwanou, 2017). Also, children liv-
ing in poorer neighbourhoods had increased reports of missed opportunities for 
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vaccination (Uthman et  al., 2018). Meanwhile, women who resided in wealthier 
communities were less likely to have low birth weight infants compared to those 
residing in poverty-stricken neighbourhoods (Kayode et al., 2014).

Region and place of residence

Region and place of residence influence the immunization of children in Sub-Saha-
ran Africa. In Nigeria, when mothers move to other states or communities which 
have a higher probability of incomplete child immunization it also increased their 
likelihood of not having their children immunized (Adedokun et al., 2017b). Women 
who faced transport challenges to health facilities were less likely to get their chil-
dren immunized. Where the distance to the hospital was perceived as a barrier, it 
resulted in the women not having their children fully immunized (Adedokun et al., 
2017b; Ekouevi et  al., 2018) and increased the likelihood of women giving birth 
at home compared to women not living in communities where the distance to the 
health facility was perceived not to be a barrier (Yebyo et al., 2014). This explains 
why children from urban areas were more likely to be immunized than those from 
rural areas (Wiysonge et al., 2012). The immunization of children increased in com-
munities where maternal health care services were prevalent. For instance, in Ethi-
opia, the presence of maternal care services in a community was associated with 
an increased likelihood of full immunization of the children (Abadura et al., 2015). 
Similarly, in the Democratic Republic of Congo, communities with high utiliza-
tion of institutional service delivery have a greater likelihood of the children being 
immunized (Acharya et al., 2018).

Maternal healthcare utilization and child health outcomes are also influenced by 
the region and place of residence. For example, residing in the South West region of 
Nigeria increased the odds of antenatal care attendance compared to the Northern 
Central region (Ononokpono et  al., 2013). In Ethiopia, women residing in pasto-
ralist and agrarian communities were more likely to give birth at home due to the 
long distances to health facilities than women residing in cities (Yebyo et al., 2014). 
In Sierra Leone, Cote d’Ivoire, Guinea, Niger and Liberia all women in rural areas 
were less likely to use postnatal check-ups compared to their counterparts in urban 
areas (Solanke et al., 2017). Both region and place of residence determine the child’s 
health outcomes. For instance, residing in a particular region contributed to the 
underweight of children. In the North-Eastern region of Nigeria, the children who 
resided in rural areas were more undernourished than those in urban areas (Ade-
kanmbi et  al., 2013). Also, children residing in the North West region in Nigeria 
had an increased likelihood of having acute respiratory infection (ARI) symptoms 
(Adesanya & Chiao, 2016). Children of mothers residing in rural areas were at an 
increased risk of under-five mortality compared to those in urban areas (Adedini & 
Odimegwu, 2017).

Not only does region and place of residence influence the health-seeking behav-
iours of mothers but also impact their reproductive health. Women residing in rural 
areas have higher fertility compared to those in urban areas (Odimegwu & Chem-
haka, 2021). Women residing in urban areas have a higher likelihood of using 
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modern contraceptives than those in rural areas (Zegeye et al. 2021). This could be 
linked to the short distance that women in urban areas travel to seek sexual repro-
ductive health services compared to their counterparts in rural areas (Zegeye et al. 
2021). Also, some behaviours are linked to the context in which individuals reside.

Community beliefs and myths

In most countries in Sub-Saharan Africa, there are beliefs that one should have more 
children, especially boys to carry the family name (Fuse, 2010; Olanrewaju et al., 
2015; Rossi & Rouanet, 2015). Such beliefs have an impact on the use of contra-
ceptives. For instance, Nigerian women who live in communities where a higher 
proportion of women believe that the ideal number of children should not exceed 
four had higher odds of using contraceptives (Akinyemi et al., 2017b). A study con-
ducted in Zimbabwe indicated that residing in communities with a higher mean 
number of children ever born per woman reduced modern contraceptive use among 
adolescent women (Ngome & Odimegwu, 2014). In Eswatini, women living in com-
munities with high fertility norms whose ideal number of children was four had a 
significantly lower likelihood of using contraceptives (Odimegwu & Chemhaka, 
2021). However, after controlling for individual factors, the contextual factors were 
insignificantly associated with contraceptive use. This shows that contextual factors 
may have important implications for contraceptive use (Odimegwu & Chemhaka, 
2021). The beliefs and myths in communities play a vital role in influencing repro-
ductive health outcomes in different parts of Sub-Saharan Africa. In efforts to keep 
up with the beliefs and myths of the communities, women engage in behaviours that 
are in line with community beliefs.

Community education

Education empowers women, improving their ability to participate in decision-
making. The reviewed studies have used community education and literacy level to 
refer to the level of education. Education is linked to child health outcomes. Resid-
ing in communities with a low proportion of mothers that received prenatal care 
from a doctor was associated with an increased risk of under-five deaths (Antai, 
2011). Education seem to be important in the reduction of under-five mortality. 
A study conducted in four Sub-Saharan African countries showed that children in 
communities with a high proportion of educated women were associated with lower 
under-five mortality risk (Adedini & Odimegwu, 2017). A study in 24 sub-Saharan 
countries indicated that communities with high illiteracy rates had higher reports of 
unimmunized children (Wiysonge et al., 2012) and childhood stunting (Adekanmbi 
et al., 2013). Maternal health care utilization and reproductive health outcomes are 
also linked to education. Increased community-level education can transcend to a 
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better understanding of the importance of maternal health care services. Communi-
ties with higher levels of educated women are more likely to have increased mater-
nal healthcare service utilization. For instance, in Nigeria, females from communi-
ties with a high proportion of secondary or higher education had a greater likelihood 
of delivering a baby in a health facility (Ononokpono & Odimegwu, 2014). Simi-
larly, in Ethiopia, communities with educated females had increased odds of institu-
tional delivery (Mekonnen et al., 2015). The mothers in communities with a higher 
proportion of secondary education were more likely of using postnatal check-ups 
compared to mothers from communities with a low proportion of secondary edu-
cation (Solanke et al., 2017). However, in Tanzania, community education did not 
influence the utilization of postnatal care (Mohan et al. 2015). Also, the education 
of mothers protects the health of their children. A study in South Africa showed 
that in municipalities where the proportion of educated women was high or medium, 
the likelihood of infants dying was reduced compared to municipalities with a low 
proportion of educated women (Zewdie & Adjiwanou, 2017). Communities with a 
high proportion of educated women have an increased likelihood of modern con-
traceptive use compared to those with a low proportion of educated women (Ono-
nokpono et  al. 2020; Ejembi et  al., 2015). Not only did education determine the 
health outcomes, but it also served as a protective factor against family dissolution 
(Odimegwu et al., 2017a). Community education and family dissolution have been 
limitedly studied as indicated by the reviewed studies.

Community‑level decision‑making and employment

Out of the 35  reviewed studies, only one study examined the association between 
community-level decision-making involvement and childhood mortality. Commu-
nity-level decision-making involvement was associated with a lower risk of child 
death (Akinyemi et al., 2017a). In communities where women had higher decision-
making in family planning, they were increased use of family planning than in com-
munities where the decision-making was low (Alemayehu et  al., 2020). Commu-
nities with high female autonomy had increased odds of modern contraceptive use 
compared to communities with low female autonomy (Ejembi et al., 2015).

Community mass media and access to safe water

The findings further show that the community’s access to mass media was asso-
ciated with increased odds of antenatal service utilization (Ononokpono et  al., 
2013). A study conducted in Eswatini indicated at the bivariate level that women 
living in communities with lower levels of media exposure had reduced rates of 
contraceptive use (Odimegwu & Chemhaka, 2021). In Ethiopia, communities 
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with higher electronic media possession had an increased likelihood of family 
planning use compared to communities with lower reports of electronic media 
possession (Alemayehu et al., 2020). Residing in communities with low coverage 
of safe water was associated with an increased likelihood of having infants with a 
low birth weight compared to those living in communities with safe water cover-
age (Kayode et al., 2014). In Ethiopia, children in communities which lacked an 
improved water supply were more likely to have diarrhoea compared to children 
from communities with improved water (Azage et al., 2016).

Community justification for wife‑beating

Gender-based violence is not only an individual-level issue but is entrenched 
within the community’s socio-cultural norms which condone violence against 
women. For instance, residing in a community with a justification of wife-beating 
below the median had a reduced likelihood of women experiencing intimate part-
ner violence compared to residing in a community with a justification of wife-
beating at the median for the community. In Nigeria, women in communities 
which accepted that the husband has the right to beat his spouse and those who 
believed that women have sexual rights had higher odds of experiencing intimate 
partner violence (Oyediran & Feyisetan, 2017). Despite gender-based violence 
being condoned, it has negative health consequences for victims, particularly 
women and children.

Community polygyny

Community polygyny plays a crucial role in determining child health outcomes 
and sexual reproductive health in most sub-Saharan countries. In Nigeria, com-
munities with a higher proportion of polygynous marriages had a reduced likeli-
hood of using modern contraceptives than communities with a lower proportion 
of polygynous marriages (Ejembi et al., 2015). Studies have shown that living in 
communities with higher levels of polygamous relationships is associated with 
a greater likelihood of being infected with HIV than living in communities with 
no polygamous relationships (Igulot & Magadi, 2018). In Sub-Saharan African 
countries where polygyny is common, it is associated with multiple sexual part-
ners (Uchudi et  al. 2012). A study conducted in 29 sub-Saharan African coun-
tries highlighted that the risk of infant mortality was higher in regions with a 
contextual prevalence of polygyny (Smith-Greenaway & Trinitapoli, 2014). The 
latter study further added cross-level interaction terms which indicated a positive 
cross-level interaction between contextual (region-level) prevalence of polygyny 
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and family-level structure and showed that the infants’ survival disadvantage 
associated with polygyny increases in settings where the practice is widespread 
compared with monogamy (Smith-Greenaway & Trinitapoli, 2014). For instance, 
infants from polygynous families living in regions where polygynous is rarely 
practised have a lower likelihood of experiencing infant mortality while infants 
from polygynous families but residing in contexts with an increased prevalence of 
polygynous union have a higher likelihood of experiencing infant mortality com-
pared to infants in monogamous families (Smith-Greenaway & Trinitapoli, 2014).

Community attitudes, condom use and early marriage

Surprisingly, living in communities where women would know that their hus-
bands had STIs and asked them to use condoms increased the prevalence of 
HIV in the community (Igulot & Magadi, 2018). Interestingly, the use of con-
doms was associated with an increased likelihood of being infected with HIV 
(Igulot & Magadi, 2018). Meanwhile, living in communities in which cash work 
is prevalent with individuals desiring to advance themselves influences unmar-
ried women’s likelihood to have multiple sexual partners (Uchudi et  al., 2012). 
Multiple sexual partners were also common among individuals who initiated sex-
ual intercourse at an earlier age (Uchudi et  al., 2012). Having multiple sexual 
partners and engaging in early marriages influenced the prevalence of HIV. For 
instance, in Uganda, an increase in people who marry or cohabit before the age of 
20 years old increases the prevalence of HIV in the community (Igulot & Magadi, 
2018). This shows that attitudes and behaviours within the community are vital 
in explaining health outcomes among individuals. The existing social structure 
within the communities compels individuals to act in a way that exposes them to 
HIV. The practices of early marriage leave young women without choices when 
engaging in sexual activities.

Methodological approaches

Most of the studies applied a two-level multivariate regression analysis; the first 
level indicated the relationship between the individual-level variables and the 
outcome variable. The second level examined the influence of community-level 
factors on the outcome variable. Only three studies used a three-level model, for 
instance, a study on infant mortality had at the first level children born 12 months 
before the census, the second level was municipalities, and the third level was 
provinces in which the children lived (Zewdie & Adjiwanou, 2017). A study 
which focused on factors associated with missed opportunities for vaccination in 
sub-Saharan Africa had children aged between 12 and 23  months in level one, 
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neighbourhoods in level two and countries the children lived in were in level 
three (Uthman et  al., 2018). Another study had children who were fully immu-
nized or not (level 1), nested within 896 communities (level 2) from 37 states 
(level 3) in Nigeria (Adedokun et  al., 2017a). Almost all the studies had a null 
model to check for variability among the communities to justify that the data can 
be used to assess the random effects at the community level (Adedokun et  al., 
2017a, 2017b; Adekanmbi et  al., 2013; Akinyemi et  al., 2017a, 2017b; Antai, 
2011; De Wet & Odimegwu, 2017). In some studies, the null model was used to 
decompose the variance between the community and state-level factors (Adedo-
kun et al., 2017a, 2017b).

The studies used the Intra-cluster correlation coefficient (ICC) as a measure 
of variation (random effects) and check the clustering of the outcome variables 
within the communities (Abadura et al., 2015; Adinan et al., 2017; Azage et al., 
2016; De Wet & Odimegwu, 2017). The ICC and PCV of the reviewed papers 
are shown in Table  1  in  the appendix. Reviewed papers without a PCV in the 
appendix show that it was not included by the authors. The paper reviewed the 
significance of the community-level factors in the full model after controlling for 
both individual and community-level factors. The corresponding variances of the 
random effects are indicated in the appendix. Out of the reviewed studies, only 
three investigated cross-level interactions between individual and community fac-
tors (Adedini & Odimegwu, 2017; Abadura et al., 2015).

Importance of Multilevel (two‑level) models over single‑level models

Multilevel modelling is important because hierarchical or nested data structures 
are not independent therefore data analysis techniques for single-level data can-
not be used since the assumption of independence is violated. In nested data, 
observations are not independent because individuals from the same community 
may be similar than the individuals from a different community. Single-level 
data analysis does not take into consideration the hierarchical or nested structure 
of the data. Violation of the independence assumption may lead to underesti-
mation of standard errors and inflation of type 1 errors (Uthman et  al., 2018). 
Compared to a single level, the use of multilevel modelling permits cross-level 
analysis where level 2 predictors are used to predict a level 1 outcome. The use 
of aggregate level data without consideration of the individual level variation 
may lead to the ecological fallacy. The opposite is also true if only single-level 
data is used to capture the variation at an aggregated level (Diez, 2002). From 
the reviewed studies a greater proportion of the variation was accounted for by 
community-level factors while in other studies it was accounted for by individ-
ual-level factors.
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Use of theories

Most of the reviewed studies did not apply any theoretical perspectives in guiding 
the studies. Out of the 35 reviewed studies, only 8 studies applied theories in the 
explanation of the relationship between the independent and the outcome variables. 
The social-ecological theory was used to explain intimate partner violence among 
females and acute respiratory infection among children under the age of five. The 
use of the ecological theory in multilevel modelling studies is applicable since it 
explains how different levels in society can have an impact on different demographic 
outcomes. For instance, in explaining acute respiratory infection among children the 
environment can influence the health of children (Adesanya & Chiao, 2016). Other 
studies used the theory by Mosley and Chen (1984) to explain infant and child mor-
tality. The theory highlights a relationship between the survival of the child and the 
determinants at various levels such as individual, household and community levels 
(Mosley & Chen, 2003).

The economic demographic theory of divorce was used to explain family dissolu-
tion in Sub-Saharan Africa (Odimegwu et al., 2017b). The theory argues that being 
in a union and later deciding to end the union is a rational decision by an individ-
ual. The normative climate theory was employed to explain how community-level 
factors such as unemployment and poverty may lead to divorce (Odimegwu et al., 
2017b).

However, some studies used various theoretical perspectives to explain the rela-
tionship between polygyny and child health or survival (Adedini & Odimegwu 
2017). The study relied on three hypotheses by Smith-Greenaway and Trinitapoli 
(2014) which argued that resource dilution occurs in polygamous families since 
there exist many children and women. This is believed to lead to poor childhood 
nutrition which might result in diseases and deaths (Adedini & Odimegwu 2017). 
The constraints on resources might affect the use of maternal health care services in 
polygamous families compared to monogamous families. Polygamous families con-
tribute to gender inequalities and this might affect the health of the child (Adedini & 
Odimegwu 2017).

A study that investigated the relationship between migration status, individual 
versus contextual factors and contraceptive use in Nigerian women (Akinyemi et al., 
2017b) relied on various theoretical perspectives. It used a migration hypothesis 
indicating the disruption and adaptation of the migrants. The disruption perspective 
argues that the act of migration might impact the woman’s decision of using contra-
ceptives (Chattopadhyay et al., 2006). This might lead to a situation where a migrant 
woman at a new destination might lack information or access to contraceptives. The 
adaptation part indicates that rural-to-urban migration may improve the use of con-
traceptives since the women adapt to a new environment which provides information 
on the benefits of using contraceptives (Chattopadhyay et al., 2006).
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Limitations

This review had some limitations. The review only focused on articles that were 
published in English excluding other studies which might have used multilevel mod-
elling in Africa. The review was based on studies that were not more than ten years 
old. Most of the articles reviewed were lacking contextual variables such as ethnic-
ity, community norms, values and beliefs as well as political factors. This was due 
to the nature of secondary data used which did not include additional variables also 
important in the multilevel modelling of various demographic outcomes.

Research agenda

Based on this review, contextual factors are important in the explanation of the 
various demographic outcomes. The use of multilevel modelling in demographic 
research is vital as it moves away from analyzing individual-level factors but shows 
the importance of how contextual factors play a role in influencing various demo-
graphic outcomes. The contextual or community variables were generated from 
individual-level variables. There are some demographic outcomes such as divorce or 
family dissolution which have not been widely investigated. Data on family dissolu-
tion is available on the Demographic and Health Survey which can allow research 
on the effect of community-level factors on marital dissolution. This is an impor-
tant demographic outcome considering that most families are going through vari-
ous changes or transitions with divorce being one of them. Instead, health outcomes 
among children and women dominated the multilevel landscape in African demo-
graphic research. It is recommended that demographic studies that use multilevel 
modelling should include males. The inclusion of studies about males in demo-
graphic research is vital since males are dominant decision-makers in households in 
most African countries and their decision-making power affect some outcomes such 
as the reproductive health of females and child health. Studies should consider com-
bining or merging the women’s and men’s data or using the couple’s data in examin-
ing some of the demographic outcomes to identify the effect that men also have on 
the different demographic outcomes.

Most of the studies used secondary data from the Demographic and Health Sur-
vey. This is widely available international data that is used in demographic research 
in most countries in Africa. Only a few studies used primary data (Alemayehu et al., 
2020; Azage et al., 2016) while two studies conducted in South Africa used census 
data (De Wet & Odimegwu, 2017; Zewdie & Adjiwanou, 2017) and one study used 
the Tanzania HIV and Malaria indicator survey (Adinan et al., 2017) and the other 
used the Uganda AIDS indicator survey (Igulot & Magadi, 2018). In Africa, there 
exist the Health and Demographic surveillance system (HDSS) which collects longi-
tudinal data in specific parts of the countries which lack an effective vital registration 



 C. Odimegwu et al.

1 3

10 Page 14 of 29

system for registering vital events (Herbst et al., 2021). Future studies can use the 
HDSS to examine the effect of community-level factors on various demographic 
health outcomes considering that the type of data is detailed and allows retrospec-
tive and population-based studies to be conducted. The data allows for answering 
questions on cause and effect which cannot be attained using cross-sectional data.

There is a need for multilevel modelling studies that use other research designs 
such as longitudinal studies apart from the usual cross-sectional studies. This is 
because all the studies which were reviewed used a cross-sectional design and this 
type of design is limited in that causal inference between the community-level fac-
tors and the outcome variables cannot be made. The use of a longitudinal research 
design will be able to address the limitations of cross-sectional designs. However, 
there are limited longitudinal data in Africa due to the large resources associated 
with the collection of data. The Health and Demographic surveillance system in 
Africa has few research sites collecting longitudinal data which might explain the 
strong reliance on the Demographic and Health Survey (Herbst et al., 2021). There 
is also a need for more studies on multilevel modelling that investigate if and how 
factors at different levels interplay to affect health outcomes. Also, the studies which 
use multilevel modelling should focus on indicating how the method differs from 
other methods which only focus on fixed effects. The interpretation of results in the 
reviewed studies was mainly focused on fixed effects rather than random effects. 
Future studies on multilevel modelling should focus on the interpretation of both 
the fixed and random effects since what makes the method differ from others is its 
use of random effects in the explanation of the variation across communities. Failure 
to interpret the measures of variation undermines the whole purpose and goal of 
multilevel modelling which is to explain the variation of the demographic outcomes 
within the communities.

Some of the studies raised important suggestions that interventions should tar-
get educating communities about norms, beliefs and values which work against 
the immunization of children. This is important because mothers might know the 
importance of having their children immunized but other contextual factors might 
serve as barriers. This includes being denied permission by their partners to seek 
healthcare services.

The findings from the reviewed studies suggest the importance of devising poli-
cies that are not only based on the individual level but at the community level. There 
is a need for context-specific policies and programmes aimed at improving health 
outcomes among women and children. The sub-Saharan region is characterized by 
various traditional norms and cultural values which contribute to negative health 
outcomes. Dealing with such circumstances requires addressing the contextual fac-
tors and understanding that the health problems faced by individuals are deeply 
embedded within the communities they live in. Also, the existing health behaviours 
within communities are shaped by societal conditions and structures. Separating 
contextual factors from individual-level factors limits the understanding and trac-
ing of social ills which impact health outcomes thereby hindering the attainment 
of Sustainable Development Goals. From this, it is evident that context matters, for 
sub-Saharan Africa to deal with the health problems it encounters the region needs 
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to focus on community-level interventions. This is important considering that both 
individual and contextual factors are vital in shaping health behaviours.

Conclusion

The paper reviewed the use of multilevel modelling in demographic research in 
Africa. The studies have shown that multilevel modelling is good at dealing with 
hierarchically structured data. The reviewed studies showed how multilevel model-
ling is useful in explaining the role of community-level characteristics in various 
demographic outcomes. As shown in the studies through multilevel modelling, one 
can examine whether the variations between the groups affect all the groups or some 
specific sub-groups. The studies followed a similar methodological approach when 
applying multilevel modelling analysis in their studies, all the studies began with a 
null model and accounted for variation through the use of the Intra-class community 
correlation coefficient (ICC). The studies indicated how various models were built 
in multilevel modelling to illustrate how community-level characteristics can affect 
the outcome variable.

In the studies, multilevel modelling was able to answer research questions on how 
community-level characteristics are related to various demographic outcomes after 
controlling for individual-level characteristics. For instance, different African coun-
tries in sub-Saharan Africa highlighted similar community-level factors which influ-
ence childhood immunization, child mortality, low birth weight and contraceptive 
use. The community-level factors such as poverty, level of education, region or place 
of residence, community delivery and distance to health facilities had an impact on 
various demographic outcomes. These findings illustrate a myriad of problems in 
Africa and highlight that interventions should be done at the community level to 
address the issues raised in the studies. For research and analytic purposes, mul-
tilevel modelling remains relevant, especially for the longitudinal investigation of 
temporal relationships at individual and contextual levels.

Appendix

See Table 1.
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