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Background: Birth registration is a crucial aspect of ensuring that children have access to their rights and benefits, including health care, education, and citizenship. In sub-Saharan Africa (SSA), birth registration rates remain low, with millions of children going unregistered each year. Understanding the predictors of birth registration among children in this sub-region is important for developing targeted interventions to improve registration rates. The study examines the predictors of birth registration among children in SSA.

Methods: We performed a cross-sectional analysis of secondary data pooled from the Demographic and Health Survey of 17 countries conducted from 2015 to 2021. A weighted sample of 162,500 children was included in the final analysis. We summarized the proportion of birth registration among children in SSA using a forest plot. We utilized a multilevel binary logistic regression analysis to examine the predictors of birth registration. The results were presented using adjusted odds ratios (aOR) with 95% confidence intervals (CIs).

Results: We found that 48.32% [48.15–48.49] of births in SSA were registered. The lowest and highest prevalence of birth registration were found in Ethiopia (2.70 [2.38–3.02]) and Sierra Leone (92.93 [92.36–93.50]), respectively. Increasing child’s age was found to be significantly associated with a higher likelihood of birth registrations, with those aged 4 years [aOR = 1.55; CI = 1.49, 1.62] having the highest odds of birth registration compared to those aged below 1 year. Children born to mothers with primary [aOR = 1.17; CI = 1.11, 1.24], secondary [aOR = 1.44; CI = 1.34, 1.54], and higher education [aOR = 1.71; CI = 1.48, 1.99] were more likely to be registered than those born to mothers who had no formal education. Also, children born in health facilities were more likely to be registered [aOR = 1.60; CI = 1.48, 1.74] than those born at home. The odds of birth registration were significantly higher among children whose mothers received assistance during delivery [aOR = 1.88; CI = 1.72, 2.04], those in the richest wealth index [aOR = 3.91; CI = 3.54, 4.33], and those in rural areas [aOR = 1.92; CI = 1.76, 2.10].

Conclusion: There is low childbirth registration coverage in SSA. The predictors of this phenomenon are the child’s age, maternal level of education, wealth index, place of residence, sub-region, maternal age, place of delivery, assistance during delivery, marital status, and sex of household head. Interventions and policies developed to improve childbirth registration coverage in SSA should prioritize mothers with no formal education, those who deliver at home, those with low socioeconomic status, those living in female headed household, and adolescent mothers.
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Background

As social beings, the identity of every individual is critical to their existence and recognition. Birth registration has long been one of the key conduits through which an individual’s identity is made known. In this context, birth registration refers to the process of recording a child’s birth (1). This process enables individuals to have access to their rights and benefits, including health care, education, and citizenship (2, 3). Moreover, the United Nations regards birth registration as a fundamental human right of every child (4). Despite the relevance and positionality of birth registration as a human right, there are significant lapses in its coverage.

Worldwide, it is estimated that nearly 166 million children under age five (i.e., representing one in four children) are not formally registered, with another 237 million children under-five having no birth certificates (5). In sub-Saharan Africa (SSA), only 46% of children under-five are registered (6). This high level of unregistered children in SSA is perplexing as it has serious consequences for children and their families. For instance, the lack of birth registration can lead to denial of access to services and opportunities, and makes it difficult to track child mortality rates and ensure the protection of children’s rights (7). To accelerate efforts to improve birth registration, the African Union has set a goal to achieve universal birth registration by 2025 (8). This goal can only be achieved when there is a clear understanding of the factors that predict birth registration among children in SSA.

Indeed, there have been some studies conducted in individual sub-Saharan African countries that have identified a combination of demographic (i.e., mother’s age, education level, and wealth), geographic (i.e., location of the household and access to services), and socio-cultural (i.e., cultural beliefs and attitudes toward birth registration) factors that predict birth registrations (9–11). However, these previous studies do not demonstrate the regional dynamics in relation to birth registration and its predictors. Thus, suggesting a substantial knowledge gap that ought to be filled. Our study narrows this knowledge gap by examining the predictors of birth registration among children in SSA. The findings from this study are important for developing targeted interventions to improve registration rates.



Materials and methods


Data source and study design

This study involved a cross-sectional analysis of secondary data pooled from the Demographic and Health Survey (DHS) of 17 sub-Saharan African countries conducted from 2015 to 2021. The dataset used can be accessed via https://dhsprogram.com/data/available-datasets.cfm. The data were extracted from the kids recode (KR file) and the household member’s recode (PR file). According to Croft et al. (12), DHS is a comparable nationally representative survey undertaken regularly in over 90 countries to advance global understanding of health and population trends in developing countries. Data from the respondents were gathered by DHS using a descriptive cross-sectional approach. From the DHS, the respondents: men, women, and children who responded to structured questionnaires provided information on a range of socioeconomic and health indicators, including birth registration and certification (12, 13). DHS utilized a two-stage cluster sampling method, with the detailed sampling technique highlighted in the literature (14). A weighted sample of 162,500 children with completed observations on all variables of interest was included in the final analysis. In reporting this study, we relied on the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines (15).



Variables

Birth registration was the outcome variable in the study. It was derived from the question that asked if children aged 0–4 years on the household roster have a birth certificate. The respondents were asked the question: Does (NAME) have a birth certificate? The response options were “has certificate,” “registered,” “neither,” and “do not know.” The “do not know” response option was dropped. Next, we recoded those whose response option was ‘neither’ as “no” and was assigned a value “0.” The remaining two response options: has certificate and registered were added together to generate a new response option “yes = 1”. We utilized the recoded response options: no and yes in the final analysis (3).

Eleven (11) explanatory variables were considered for inclusion into the study based on their availability in the DHS dataset as well their association with birth registration from previous studies (9, 16–18). We further segregated the variables into the individual level and the household/community level. The individual level variables consisted of child’s age, sex of child, mother’s age, educational level, marital status, place of delivery, and assistance during delivery. Household wealth index, sex of household head, place of residence, and geographical subregion were the household/community level variables. Table 1 contains the categories of the variables included in the study.



TABLE 1 Distribution of birth registration across the explanatory variables.
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Statistical analyses

After data cleaning in each country’s dataset, we appended the dataset from all 17 countries in SSA included in the study. We summarized the proportion of birth registration among the children in SSA using a forest plot. We examined the distribution of birth registration across the explanatory variables using cross-tabulations. Next, the Pearson chi-square test of independence was used to determine the association between birth registration and the explanatory variables at p < 0.05. We utilized a multilevel binary logistic regression analysis to examine the predictors of birth registration. The first model (Model O) revealed the variance in birth registration attributed to the primary sampling unit (PSU) by being an empty model with no explanatory variables. Model I only included individual-level variables, while Model II included household/community level variables. Model III contained all the explanatory variables. The results were presented using adjusted odds ratios (aOR) with 95% confidence intervals (CIs). The “melogit” program in Stata was used to execute the multilevel regression models. To account for disproportionate sampling and non-response, the “svyset” command was used, and weighting was done to account for the intricate nature of DHS data.



Ethical consideration

We did not seek ethical clearance since the dataset used is already available in the public domain. We complied with all the ethical guidelines regarding the use of a secondary dataset for publication after permission to use the dataset was granted by the Monitoring and Evaluation to Assess and Use Results Demographic and Health Surveys (MEASURE DHS).



Results


Prevalence of birth registration in sub-Saharan Africa

Figure 1 presents results on the prevalence of birth registration in SSA. The results show that 48.32% [48.15–48.49] of births in SSA were registered. The lowest and highest prevalence of birth registration were in Ethiopia (2.70% [2.38–3.02]) and Sierra Leone (92.93% [92.36–93.50]), respectively.
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FIGURE 1
 Prevalence of birth registration among children under five in sub-Saharan Africa.




Distribution of birth registration across the explanatory variables

Table 1 presents the distribution of birth registration across the various explanatory variables. The proportion of birth registration was highest among children aged 4 years (59.5%) and male sex children (56.7%). Birth registration was prevalent among children whose mothers were aged 35–39 years (59.9%), those whose mothers had attained a higher educational level (75.4%), and those whose mothers were married (59.8%).

Regarding the place of delivery, women who delivered at a health facility (65.5%) had a higher proportion of registered births compared to those who delivered at home (35.5%). Similarly, birth registration was higher among children born to mothers who received assistance during delivery (66.7%). The findings also show that there is a high proportion of birth registration among children from households with richest wealth index (74.2%). A greater proportion of birth registration was recorded among those in urban areas (64.2%) and male-headed households (57.4%). There were significant differences in the proportion of birth registration in the sub-region with the Western sub-region having the highest (74%) while births in the Eastern part recorded the least births registered (35.6%). All the explanatory variables except for the sex of the child were significantly associated with birth registration at p < 0.05.



Predictors of birth registration among children in sub-Saharan Africa


Fixed effect results

In Table 2, we present the results from the regression analysis of the predictors of birth registration among children in SSA. Except for the sex of the child, all the other explanatory variables significantly predicted birth registration. Increasing child age was found to be significantly associated with a higher likelihood of birth registration, with those aged 4 years [aOR = 1.55; 95%CI = 1.49, 1.62] having the highest odds of birth registration compared to those aged below 1 year.



TABLE 2 Predictors of birth registration among children in sub-Saharan Africa.
[image: Table2]

Compared to adolescent girls, older women had a higher probability of registering their children’s birth. Children born to mothers with primary [aOR = 1.17; 95%CI = 1.11, 1.24], secondary [aOR = 1.44; 95%CI = 1.34, 1.54], or higher education [aOR = 1.71; 95%CI = 1.48, 1.99] were more likely to have been registered than those born to mothers who had no formal education. The odds of birth registration was higher among children born to married [aOR = 1.39; 95%CI = 1.28, 1.51], widowed [aOR = 1.46; 95%CI = 1.25, 1.70], and separated women [aOR = 1.36; 95%CI = 1.21, 1.53] compared to women who had never been in a union.

Also, children born in health facilities were more likely to have been registered [aOR = 1.60; 95%CI = 1.48, 1.74] than those born at home. The odds of birth registration was significantly higher among those who received assistance during delivery [aOR = 1.88; 95%CI = 1.72, 2.04] and those in rural areas [aOR = 1.92; 95%CI = 1.76, 2.10]. Increasing wealth index was associated with increasing likelihood of birth registration with the highest odds among those in the richest wealth index [aOR = 3.91; 95%CI =3.54, 4.33]. However, the likelihood birth registration was lower in female-headed households [aOR = 0.83; 95%CI = 0.79, 0.88] relative to those in male-headed households. Children in the Western sub-region were more likely to be registered [aOR = 1.71; 95%CI = 1.57, 1.87] than those in the Central Africa.



Random effect results

The random effect results show the variations in birth registration attributed to the model compositions. Results in Model O showed that the primary sampling unit clusters accounted for approximately 29% of the birth registration in SSA (σ2 = 0.289, 95% CI = 0.243–0.344). In the same model, the variation between the clusters contributed to 8.1% of the total variation of birth registration (ICC = 0.081). We observed that the between-cluster variance decreased to 6.1% (ICC = 0.061) in Model I then increased again to approximately 10% (ICC = 0.098) in Model II and finally reduced to 9.1% in the last model. These variations in the ICC value show that the differences in the factors at the household/community level accounted for much of the variations in birth registration relative to the individual level. Additionally, Model III had the lowest AIC (186091.1). Hence, Model III was selected as the best-fitted model.






Discussion

We examined the predictors of birth registration among children in SSA. We observed a birth registration coverage of 48.32%, which is lower when compared to other jurisdictions such as India that has a coverage of 77.2% (18). Moreover, the observed coverage is lower than what has been reported in some individual SSA countries including Madagascar (79.9%), Sierra Leone (78%), and Ghana (62.5%) (19). Our study also shows the existence of significant sub-regional differences in the odds of childbirth registrations. Except for those in the Western region of SSA, the remaining sub-regions had lower odds of registering childbirths when compared to those in the Central region of SSA. It is unclear the reasons for the sub-regional variations. However, they may reflect a need for specific interventions and policies for the unique birth registration regimes in the respective sub-regions.

Our study found that older children had the highest odds of being registered compared to younger children. This result is corroborated by a study conducted in Zimbabwe that found a higher likelihood of birth registration among older children (3). We postulate that the lower odds of birth registration among younger children could be explained by the perspective that at the age below 1 year, the child would not have started schooling. Hence, parents may not see the importance of birth registration at that moment. However, these births are likely to be registered when children are about to enter school (3).

Having some level of formal education was associated with higher odds of birth registration. Similar findings have been reported in Ghana (9), India (18), and Nigeria (20). Education is expected to bring benefits, including the improvement in both the quantity and quality of available information over time. Hence, mothers who have completed formal education are better equipped to access institutional healthcare, have greater exposure to media, and possess greater knowledge of the birth registration process (18). These characteristics make them more likely to register their children’s births.

Contrary to Kumar et al.’s study (18) which found no significant association between marital status and birth registrations, our study showed that being in a marital union was significantly associated with higher odds of birth registration. Probably, married women are more likely to be supported by their partners to register the child’s birth—while those who have never been in a marital union may have to bear the total cost of being involved in accessing birth registration centers. Moreover, in most sub-Saharan African settings, the cultural norm is for the child to take the family name of the father (3). Thus, explaining the high odds of birth registration among those who were married and those who had ever been married (widowed and separated).

Giving birth in a health facility was associated with a higher probability of birth registration compared to home birth deliveries. Relatedly, those who received some assistance during the birth delivery were more likely than those who did not receive such assistance to register their children’s births. The results align with earlier reports from Zimbabwe (3) and SSA (6). Primarily, this association could be explained from the point that having an institutional birth delivery creates an opportunity for mothers to receive information about the benefits of birth registration, and possibly link them to birth registration centers (3).

The study also shows a positive association between wealth index and birth registration. That is, the higher the wealth index, the greater the odds of birth registration. Analogous findings have been reported in SSA (6) and India (18). Accessing birth registration centers is usually characterized by some economic challenges relating to the cost of transportation and other ancillary costs. Therefore, mothers in affluent households tend to have adequate financial resources to offset any associated cost of birth registration.

Relatedly, our result indicates that rural residency was associated with a higher chance of registering births—a finding that contradicts with a study conducted in SSA (6). A plausible explanation for this may have to do with issues of accessibility. Birth registration centers in rural areas are often located at a considerable distance from residential areas (21), which poses difficulties for parents to access them due to limited transportation options. However, it is possible that the parents of children in the rural areas were empowered to overcome barriers in accessing health and social services such as birth registration. In addition, the children in the rural areas might have benefited from free birth registration exercise organized in their localities.

Finally, the study revealed that children born into female-headed households were less likely to be registered. Our result is in contrast to an earlier study, involving 93 countries in low-and middle-income countries that found the sex of household heads as not being consistently associated with the birth registration of children (22). We posit that the observed association could be due to several reasons. One such plausibility is the point that female-headed households may lack the necessary economic resources which tends to create difficulties in terms of accessibility and affordability of registering their child’s birth. Another explanation could be that fathers may be considered as the primarily responsible individuals for birth registration, leading to additional bureaucratic challenges or confusion for households headed by females in the absence of a male parent.



Policy implications

This study bears some policy implications. First, the significant differences in birth registration by sub-region imply that a straight jacket approach to resolving the lapses in childbirth registrations in SSA would prove futile. Rather, specific policies must be implemented to meet the needs and contextual environment of the respective sub-regions. The results also underscore a need for women empowerment to help alleviate any challenges they might face in the quest to register their children. Also, encouraging more birth deliveries at a health facility would be relevant in raising parents’ awareness of the need and benefits of registering their child’s birth.



Strengths and limitations

Appropriate statistical analyses were conducted to arrive at the results. Nevertheless, there are some inherent limitations pertaining to the methodology. The study design used does not offer the opportunity to establish any sort of causality between the explanatory variables and the likelihood of registering a child’s birth. Due to the reliance on secondary data, important variables such as cultural norms and expectations could not be assessed in relation to their role as a predictor of childbirth registration.



Conclusion

There is low childbirth registration coverage in SSA. The predictors of this phenomenon were the child’s age, maternal level of education, wealth index, place of residence, sub-region, maternal age, place of delivery, assistance during elivery, marital status, and sex of household head. Interventions and policies developed to improve childbirth registration coverage in SSA should prioritize mothers with no formal education, those who deliver at home, those with low socioeconomic status, those living in female headed household, and adolescent mothers.
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1cc 0.081 0.061 0.098 0.091

Wald chi-square Reference 3361.90 (<0.001) 3348.77 (<0.001) 5156.21(<0.001)
Model fitness

Loglikelihood ~109357.19 ~100873.8 ~97306.214 ~93012.537

AlC 2187184 201795.6 1946344 186091.1

Total weighted sample 162,500 162,500 162,500 162,500

Number of clusters 850 850 850 850

1OR, adjusted 0dds ratios; Cl
information criterion.

onfidence interval; *p<0.05, **p<0.01, ***p<0.001; | = Reference category; PSU, primary sampling unit; ICC, intra-class correlation; AIC, Akaikes
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