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Background: Given the benefits of the Expanded Program on Immunisation (EPI) to Malawians’ health and, consequently, Malawi’s economic development, coverage and equity in immunisation are necessary to track. In the 2019–20 Malawi Multiple Indicator Cluster Survey (MICS), immunisation coverage of basic vaccines among 12-23-month-old children was at 72%. However, disaggregated immunisation coverage in some groups of children was below or above 72%. The disparities compelled the need to investigate the extent of socioeconomic inequalities drivers in child immunisation in Malawi.

Study design: This study uses secondary data sets from three of Malawi’s national representative cross-sectional surveys: the Malawi MICS 2013–14, the Malawi MICS 2019–20 and the Malawi Service Provision Assessment (MSPA) 2013–14. The MSPA 2013–14 was used to estimate the shortest distance between a MICS 2019–20 cluster and a facility offering immunisation services.

Methods: The study utilized the concentration index to measure socioeconomic inequality and the Wagstaff decomposition to measure the marginal contributions of socioeconomic factors to inequality.

Results: The study found no socioeconomic inequality in 2013, but pro-rich inequalities existed in 2019 (0.065 for basic immunisation, 0.09 for age-appropriate immunisation), statistically significant at p < 0.01. Wealth, maternal education and place of residence were significant factors contributing to the pro-rich inequalities in 2019.

Conclusion: The results call for interventions that improve affordability and accessibility of vaccines and interventions that educate caregivers of the benefits of child immunisation to ensure equity. The results, therefore, suggest that to improve equality in health outcomes, the Government of Malawi needs to embrace wider policies that do not only address the consumption of healthcare services but also policies that affect socioeconomic determinants of health.
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1 Introduction

Child immunisation programs are one of the most cost-effective interventions that prevent millions of children’s illnesses, hospitalisations, and deaths (1). Every country has this program to harness its benefits (2). In response to the worldwide efforts, global immunisation coverage for most vaccines has increased from less than 40% in the 1980s to over 80% by 2019 (3). Despite the improvements in immunisation coverage, according to The State of the World’s Children 2023; For Every Child Vaccination report, many children worldwide are not vaccinated (4), and several studies across different countries show that inequalities in child immunisation are still prevalent (5–8). According to 2023 Child Vaccination report (4), the unvaccinated children are from the poorest households, live in underserved communities and are children of unempowered women.

This global outlook in immunisation coverage can be observed in the Malawian context. The Malawi Government launched the EPI in 1979 to increase vaccine demand and protect every child in Malawi from vaccine-preventable diseases (9). The program has significantly improved immunisation coverage in Malawi. Basic immunisation coverage has increased from roughly 23% in 1980 to 72% in 2019–20 (10, 11). However, a thorough analysis of the Malawi MICS 2013–14 and MICS 2019–20 depicts that, on average, basic immunisation coverage has only made progress of 2.6 percentage points in 13 years, from 70% in 2006 to 72.6% in 2019 (10, 12). These statistics show that immunisation coverage in recent years has not improved significantly, leaving out some of the target population. Profound disparities in immunisation coverage are noticeable based on socioeconomic characteristics such as the place of residence, geographical region, ethnicity of the household head, sex of the child, mother’s education, and wealth (10). Amidst these disparities, the world is facing outbreaks of diseases such as measles, polio and yellow fever (13, 14). Malawi declared a polio outbreak in 2022 and a measles outbreak in 2023 (15, 16).

The disparities and outbreaks justify the need to analyse socioeconomic inequalities in child immunisation in Malawi. A study in Malawi (17) found pro-rich inequalities in immunisation. However, the study did not examine the marginal contributions of socioeconomic factors to the inequality. Some studies in Kenya, Nigeria and India found socioeconomic inequality in child immunisation, mainly attributed to maternal education, access to antenatal services, wealth, place of residence and birth order (18–21). Thus, this study contributes to the existing literature by updating the state of inequality in child immunisation and examining the marginal contributions of socioeconomic factors to the inequality in Malawi. This study is one of many efforts to examine socioeconomic factors as the Malawi health sector implements the Health Sector Strategic Plan III (HSSP III) (22) and makes strides to achieve Sustainable Development Goals (SDGs).



2 Methods


2.1 Erreygers corrected concentration index

The study adopted the Erreygers Corrected Concentration Index (ECCI) (23) to measure socioeconomic inequality in health. The ECCI is ideal for bounded dependent variables such as basic and age-appropriate immunisation (24, 25). The index ranges from −1 to +1. A zero means equality, and the interpretation of the ranges depends on the nature of the health variable. In the case of immunisation – a good (as opposed to a bad), a positive index number means the inequality favours the rich or is pro-rich, and a negative number means the inequality favours the poor or is pro-poor.

The mathematical expression of the ECCI is as displayed in Equation 1:

[image: image]

where 𝐸(ℎ) is the ECCI, ℎ𝑖 is the health outcome of individual 𝑖 and 𝑧𝑖 is a weighting factor based on the socioeconomic rank of the individual.



2.2 Wagstaff decomposition

In order to determine the extent to which the socioeconomic variables determine the inequality, this study adopted the Wagstaff decomposition (26), which decomposes the concentration index into the contributions of the socioeconomic factors. According to Wagstaff decomposition (26), the contribution of each factor is a product of the elasticity of health to the factor and the socioeconomic inequality of the factor. Necessary adjustments are made to this method to decompose the ECCI.

The decomposition assumes that immunisation status is linearly related to its determinants as follows:
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where ℎ𝑖 is immunisation status and 𝑥𝑘 are k independent variables.

Equation 2 is substituted in Equation 1, to decompose the ECCI as follows in Equation 3:
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where 𝑥̅̅𝑘̅ is the mean of x, [image: image] is a generalised concentration index for background characteristic 𝑥𝑘 and 𝐺𝐶𝗌 is a generalised concentration index for the error term.



2.3 Data

The study used three sets of cross-sectional data from Malawi: the MICS 2019–20, the MICS 2013–14, and the MSPA 2013–14 all collected by the Malawi National Statistical Office. The MICS is a survey programme developed by UNICEF (27), which provides a socioeconomic database to monitor the attainment of some SDGs and other development programs to guide policy and research. The MICS comprised six questionnaires, and this study utilised three of them: households, women’s (aged 15–49), and under-five children’s questionnaires. The sample size for MICS 2013–14 was 3,485 households, while the sample size for MICS 2019–20 was 2,737 households. The MSPA 2013–14 was a comprehensive assessment of all functioning health facilities in Malawi, designed to collect information on the delivery of health care services and examine the preparedness of facilities to provide quality health services in child health and other essential health services (28).

The Guide to DHS Statistics (29) and Malawi’s national vaccination schedule (30) were utilised to define the immunisation outcomes. The vaccination schedule for under-five children in Malawi includes a dose of Bacille Calmette-Guérin (BCG), four doses of oral polio, a dose of inactivated polio, three doses of Diphtheria, Pertussis and Tetanus toxoid (DPT), three doses of Pneumococcal Conjugate Vaccine (PCV), two doses of Rota-virus (RV) and two doses of Measles and Rubella (MR) vaccines (30). Based on the 12–23 months age group, the study focused on basic and age-appropriate immunisation. Basic immunisation for this age group includes BCG, polio 1 to 3, DPT 1 to 3 and MR 1 vaccines. In contrast, age-appropriate immunisation includes BCG, polio 0 to 3, DPT 1 to 3, MR 1, PCV 1 to 3, and RV 1 to 2 vaccines (29).


2.3.1 Dependent variable

The dependent variables are basic immunisation status and age-appropriate immunisation status for 12 to 23-month-old children. These are dummy variables that take the value of 1 if the child received all basic or all age-appropriate vaccines and 0 if the child did not receive all basic or all age-appropriate vaccines.



2.3.2 Independent variables

Based on literature (5, 7, 8, 10, 18), the explanatory variables included the following dummy variables: place of residence (=1 if rural and 0 if urban), sex of household head (=1 if male and 0 if female), contraceptive use (=1 if the mother uses some contraceptives and 0 if the mother does not) and place of delivery (=1 if hospital delivery and 0 otherwise).

Other control variables included were region, education, media exposure, marital status, religion and socioeconomic status. Region captured three geographical areas in Malawi: North, Central and South. Education captured the mother’s education and included the following categories: no education, primary, secondary, and tertiary education. Media exposure captured whether the mother has access to a newspaper or magazine, a radio, or a television. Three categories were used: regular, irregular, and no media exposure. A mother was therefore categorised as exposed to regular media if they had access to a newspaper, a radio and a television at least once a week or almost every day. Irregular media exposure comprised mothers accessing a newspaper, a radio and a television less than once a week. Lastly, the no media exposure category includes mothers who do not read the newspaper, listen to the radio or watch television.

Marital status captured the mother’s marital status and was with the categories: married, living with a partner and single. Religion captured the religion of the household head: Christianity, Islam, and other religions. The other religion categories included minority religions such as Hinduism, traditional regions, no religion, and other religions. Socioeconomic status was based on wealth index quintiles. The quintiles include: poorest, poorer, middle, richer and richest.

A continuous variable, distance to a facility offering child immunisation services, was used to capture the shortest distance to a facility offering child immunisation services for each cluster. The study measured the distance in kilometres using Quantum Geographic Information System.





3 Results


3.1 Descriptive statistics

Having narrated the methods, the study now shows the descriptive statistics in Table 1.



TABLE 1 Descriptive statistics of socioeconomic characteristics of the sample.
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Table 1 provides a summary of the socioeconomic characteristics of the sample. Most respondents in both population samples are from the southern region at roughly 48%. Rural residents also dominated both samples at 88 and 89% in 2019 and 2013, respectively. Most mothers had primary education at 69% in 2019 and 71% in 2013. The distribution of wealth between the two years was relatively similar. The percentage of male-headed households was 81% in the 2013 sample and 72% in the 2019 sample. The distribution of women’s marital status and religion was consistent throughout the two years. A majority were married and Christians.

Moving away from the sample statistics, it is imperative to show the distribution of our main variable of interest. This is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Immunisation coverage by wealth status.


Figure 1 presents cross-tabulations with an interesting pattern. The averages between the two years improved in the wealth quintiles, but disparities widened. In 2013, basic and age-appropriate immunisation did not vary significantly based on wealth status. On the other hand, in 2019, basic and age-appropriate immunisation increased significantly with wealth status. For age-appropriate immunisation status, the gap between richest and poorest increased from 4.7% in 2013 to 16.6% in 2019. Similarly, the gap in basic immunisation status rose from 3.3 to 14.6%.



3.2 Socioeconomic inequality in basic and age-appropriate immunisation

Table 2 shows the results of the ECCI on basic and age-appropriate immunisation for 2013 and 2019 at national and regional levels. For the year 2019, the study found that the ECCIs for basic and age-appropriate immunisation are positive and significantly different from zero for the national level (p < 0.01), northern region (p < 0.01) and southern region (p < 0.05; p < 0.01), depicting pro-rich socioeconomic inequality.



TABLE 2 Concentration index for basic and age-appropriate immunisation.
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The ECCI for basic immunisation in 2013 was only statistically significant for the northern region (p < 0.1). ECCIs for age-appropriate immunisation in 2013 were statistically significant for the north (p < 0.05) and southern regions (p < 0.05) and for the national level (p < 0.1). The results suggest that in 2013, there was no substantial difference in the basic immunisation status of children 12–23 months old, regardless of socioeconomic status, and there were some differences in age-appropriate immunisation based on socioeconomic status at the national level. A comparison of the results in 2013 and 2019 shows that socioeconomic inequality in basic and age-appropriate immunisation widened between 2013 and 2019 in favour of the rich. It is interesting and important to note that the central region did not show any inequality in immunisation for either basic or age-appropriate immunisation in either of the years. Further, it is important to note that there was no inequality in the distribution of immunisation that favoured the poor.



3.3 Decomposition of socioeconomic inequality in basic and age-appropriate immunisation

The ECCIs for 2019 at the national level were decomposed and the results are presented in Table 3. We did not decompose the 2013 estimates because there were no substantial inequalities. The regression-based decomposition model, in Table 3, shows that mothers’ education, socioeconomic status, region, place of residence, religion, and distance to immunisation facilities affect the child’s likelihood of receiving all basic or age-appropriate vaccines. The decomposition demonstrates that wealth, the mother’s education, place of residence and mass media exposure contribute the most to the socioeconomic inequality in basic and age-appropriate immunisation in 2019.



TABLE 3 Decomposition of concentration index of basic and age-appropriate immunisation at the national level in 2019.
[image: Table3]

The upper wealth quintiles contribute positively to socioeconomic inequality. In aggregate, wealth positively contributes to socioeconomic inequality at 97 and 73% in basic and age-appropriate immunisation, respectively. The aggregate contribution of the mother’s level of education was 20% for basic immunisation and 16% for age-appropriate immunisation. Place of residence contributes negatively to socioeconomic inequality of basic immunisation at −44% and − 14% for age-appropriate immunisation. The mothers’ media exposure positively contributes 21 and 17% to socioeconomic inequality in basic and age-appropriate immunisation in 2019.




4 Discussion

In the descriptive analysis, the cross-tabulations show a widening difference in coverage between the poorest and the wealthiest wealth quintiles from 2013 to 2019. The ECCIs affirm that socioeconomic inequality in basic and age-appropriate immunisation increased in favor of the rich between 2013 and 2019. Given the findings from a previous study in Malawi (17), it can be inferred that between 2007 and 2013, there was an improvement in socioeconomic inequality; between 2013 and 2019, the inequality worsened.

The decomposition identified the mother’s education as highly associated with socioeconomic inequality in basic and age-appropriate immunisation status. Secondary education increased inequality, while primary education decreased inequality. It is likely that this is because of the fact that as the more educated a woman is, the easier it is for her to understand the importance of immunization. This then results in unequal immunisation distribution where the more learned mothers get their children relatively more than the less learned women or mothers. Naturally, this finding implies that efforts to improve important health outcomes such as immunization should be more encompassing and comprehensive because an intervention to improve mothers’ education is thus implicitly an important intervention to improve child immunisation. Studies from other countries such as Ethiopia, Kenya, India and China found similar findings (5, 20, 31, 32).

Residing in a rural area negatively contributes to socioeconomic inequality in immunisation. It is likely that those households who reside in rural areas have disproportionately less access to healthcare services thereby making access to such important services as immunization difficult. This results in the rural areas contributing to inequalities negatively, resulting in pro-rich inequalities. Policymakers, therefore, need to make sure that residing in rural areas should not be a curse on one’s immunization profile. Efforts such as rural health posts for comprehensive child immunization campaigns are highly recommended. This result is likely because low-income families dominate rural areas; thus, living in a rural area may not make a child better off and obtain a better immunisation status. The negative contribution is likely a reflection of wealth status. Other studies also found the association, but in some, residing in a rural area was advantageous to immunisation status (8).

Mass media exposure also significantly contributes to immunisation status, which is consistent with other studies (5). Irregular media exposure contributes more to socioeconomic inequality in age-appropriate immunisation, while regular media exposure contributes more to socioeconomic inequality in basic immunisation. In both cases, the contributions are positive. Irregular media is highly concentrated among the poor, while regular media is concentrated among the rich. Thus, the positive contribution from irregular media in socioeconomic inequality in age-appropriate immunisation is likely due to a lack of knowledge and information about immunisation among people experiencing poverty. On the other hand, the rich are informed through the regular media, thus widening the socioeconomic inequality in immunisation.

Wealth also contributes positively to socioeconomic inequality. Wealth contributes to inequality mainly due to affordability. Although immunsation service use is free of charge at all health facilities in Malawi, there are attending costs to use of care especially in the form for transport and food costs. These costs are not inconsequential to households with low socioeconomic statuses. This finding, therefore, suggests that the general economic development of the country, accompanied by a general improvement in socioeconomic status, will likely yield positive results of reduced inequality in the access and use of immunization services in Malawi. The positive contribution is also likely because wealth affects other socioeconomic factors, such as education and mass media exposure. Alongside these factors, wealth affects the demand for health care, including immunisation. These findings are consistent with other studies from Ethiopia, Kenya and India (5, 20).


4.1 Limitations

This study does not sufficiently include factors surrounding the supply and availability of vaccines, the introduction of new vaccines, the effects of COVID-19, and vaccine hesitancy due to the unavailability of such data. Therefore, other studies can dwell on these factors.




5 Conclusion

Despite improvements in national coverage for basic and age-appropriate vaccines, this study shows that socioeconomic inequalities widened between 2013 and 2019 in favour of the rich. The inequality is mainly attributed to wealth, mothers’ education, place of residence and mass media exposure.

These findings have some policy implications surrounding child immunisation in Malawi. The findings support the UNICEF 2023 report on the state of the world’s children, which sounded an alarm that trusted methods have failed to immunise the most vulnerable. The report provided several solutions, some aligning with this study’s findings (4). Firstly, the vulnerable children do not make it to the healthcare facilities, and campaigns miss them. Thus, there is a need to intensify mobile vaccination outreach and community health networks in townships, slums and rural areas to improve availability and accessibility. In addition, where affordability is a primary concern, combining incentives and immunisation messages in social protection programs could make a difference. Lastly, engaging with community and religious leaders can improve immunisation knowledge. They can help service providers understand the areas or cultures that put barriers to immunisation and influence support for immunisation so that caregivers appreciate its benefits.



Data availability statement

Publicly available datasets were analyzed in this study. This data can be found here: the data can be downloaded from https://mics.unicef.org/surveys upon registration with MICS UNICEF.



Ethics statement

The studies involving humans were approved by MICS UNICEF team and Malawi NSO. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

BN: Conceptualization, Formal analysis, Methodology, Writing – original draft, Writing – review & editing. JM: Supervision, Writing – review & editing. GC: Methodology, Supervision, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Whitney, CG, Zhou, F, Singleton, J, and Schuchat, A. Centers for Disease Control and Prevention (CDC). Benefits from immunization during the vaccines for children program era—United States, 1994-2013. MMWR Morb Mortal Wkly Rep. (2014) 63:352–5.

 2. WHO. Essential Programme on immunization. (2023) (cited 2024 Jan 20). Available online at: https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization

 3. UNICEF. Immunization coverage: are we losing ground? UNICEF DATA. (2020) (cited 2024 Jan 20). Available online at: https://data.unicef.org/resources/immunization-coverage-are-we-losing-ground/

 4. UNICEF. The state of the World’s children 2023 | UNICEF. (2023) (cited 2024 Jan 20). Available online at: https://www.unicef.org/reports/state-worlds-children-2023

 5. Bobo, FT, and Hayen, A. Decomposition of socioeconomic inequalities in child vaccination in Ethiopia: results from the 2011 and 2016 demographic and health surveys. BMJ Open. (2020) 10:e039617. doi: 10.1136/bmjopen-2020-039617

 6. Lauridsen, J, and Pradhan, J. Socioeconomic inequality of immunization coverage in India. Health Econ Rev. (2011) 1:1–6. doi: 10.1186/2191-1991-1-11 

 7. Sharma, S, Maheshwari, S, Jaiswal, AK, and Mehra, S. Income-based inequality in full immunization coverage of children aged 12-23 months in eastern India: a decomposition analysis. Clin Epidemiol Glob Health. (2021) 11:100738. doi: 10.1016/j.cegh.2021.100738 

 8. Asuman, D, Ackah, CG, and Enemark, U. Inequalities in child immunization coverage in Ghana: evidence from a decomposition analysis. Health Econ Rev. (2018) 8:1. doi: 10.1186/s13561-018-0193-7 

 9. Malawi Government. Comprehensive review on expanded program on immunisation. Lilongwe. (2012) (cited 2024 Jan 20). Available online at: https://pdf.usaid.gov/pdf_docs/PA00JSFX.pdf

 10. National Statistical Office. Multiple Indicator cluster survey (MICS) 2019-20, survey findings report. Zomba ; (2021) (cited 2024 Jan 20). Available online at: https://washdata.org/sites/default/files/2022-02/Malawi%202019-20%20MICS.pdf

 11. WHO. Expanded program on immunisation: Program Review (1984) (cited 2024 Jan 20). Available online at: https://apps.who.int/iris/bitstream/handle/10665/225152/WER5945_346-347.PDF?sequence=1

 12. National Statistical Office. Malawi MDG Endline survey 2014: Main report. [Internet]. Zomba; (2015) (cited 2024 Jan 20). Available online at: https://mics-surveys-prod.s3.amazonaws.com/MICS5/Eastern%20and%20Southern%20Africa/Malawi/2013-2014/Final/Malawi%202013-14%20MICS%20%28MDG%20Endline%20Survey%29_English.pdf

 13. Siani, A. Measles outbreaks in Italy: a paradigm of the re-emergence of vaccine-preventable diseases in developed countries. Prev Med (Baltim). (2019) 121:99–104. doi: 10.1016/j.ypmed.2019.02.011 

 14. Abdullahi, IN, Anka, AU, Emeribe, AU, Umar, K, Adekola, HA, Uzairue, L , et al. The interplay between environmental factors, vector competence and vaccine immunodynamics as possible explanation of the 2019 yellow fever re-emergence in Nigeria, vol. 41 New Microbes and New Infections. Elsevier Ltd (2021). https://www.sciencedirect.com/science/article/pii/S2052297521000226?via%3Dihub

 15. Nzangaya, Archangel. Lilongwe records 32 suspected measles cases. Malawi 24. (2023) (cited 2024 Jan 22). Available online at: https://malawi24.com/2023/11/06/lilongwe-record-32-suspected-measles-cases/

 16. WHO Malawi. Malawi declares polio outbreak [internet]. WHO (2022) (cited 2024 Jan 22). Available online at: https://www.afro.who.int/news/malawi-declares-polio-outbreak

 17. Zere, E, Moeti, M, Kirigia, J, Mwase, T, and Kataika, E. Equity in health and healthcare in Malawi: analysis of trends. BMC Public Health. (2007) 7:7. doi: 10.1186/1471-2458-7-78 

 18. Ataguba, JE, Ojo, KO, and Ichoku, HE. Explaining socioeconomic inequalities in immunization coverage in Nigeria. Health Policy Plan. (2016) 31:1212–24. doi: 10.1093/heapol/czw053 

 19. Debnath, A, and Bhattacharjee, N. Wealth-based inequality in child immunization in India: a decomposition approach. J Biosoc Sci. (2018);50:312–325. Available online at: https://www.cambridge.org/core/journals/journal-of-biosocial-science/article/abs/wealthbased-inequality-in-child-immunization-in-india-a-decomposition-approach/049F3611C082957D2D4913B4C510DDA8

 20. Egondi, T, Oyolola, M, Mutua, MK, and Elungáta, P. Determinants of immunization inequality among urban poor children: evidence from Nairobi’s informal settlements. Int J Equity Health. (2015) 14:1–4. doi: 10.1186/s12939-015-0154-2 

 21. Van Malderen, C, Ogali, I, Khasakhala, A, Muchiri, SN, Sparks, C, Van Oyen, H , et al. Decomposing Kenyan socioeconomic inequalities in skilled birth attendance and measles immunization. Int J Equity Health. (2013) 12:3. doi: 10.1186/1475-9276-12-3 

 22. Malawi Government. Health sector strategic plan III (2023–2030). Lilongwe: Department of Printing Services also known as Government Press (2022).

 23. Erreygers, G. Correcting the concentration index. J Health Econ. (2009) 28:504–15. doi: 10.1016/j.jhealeco.2008.02.003 

 24. Chirwa, GC. Explaining socioeconomic inequality in cervical cancer screening uptake in Malawi. BMC Public Health. (2022) 22:4–5. doi: 10.1186/s12889-022-13750-4 

 25. O’Donnell, O, O’Neill, S, Van Ourti, T, and Walsh, B. Conindex: estimation of concentration indices. Stata J. (2016) 16:112–38. doi: 10.1177/1536867x1601600112

 26. Wagstaff, A, Van Doorslaer, E, and Watanabe, N. On decomposing the causes of health sector inequalities with an application to malnutrition inequalities in Vietnam. J Econom. (2003) 112:207–23. doi: 10.1596/1813-9450-2714

 27. MICS. FAQ. MICS. (2024) (cited 2024 Jan 21). Available online at: https://mics.unicef.org/faq

 28. Malawi Government. Malawi service provision assessment (SPA) 2013–14. Lilongwe; (2014). [cited 2024 Jan 21]. Available online at: https://dhsprogram.com/pubs/pdf/SPA20/SPA20%5BOct-7-2015%5D.pdf

 29. Croft, TN, Marshall, AMJ, and Allen, CK. Guide to DHS statistics. (2018). Available online at: www.DHSprogram.com

 30. WHO. Vaccination schedule for Malawi. (2021) [cited 2023 Jul 19]. Available online at: https://immunizationdata.who.int/pages/schedule-by-country/mwi.html?DISEASECODE=DIPHTHERIA+HAEMOPHILINFLUENZAE+HEPATITISB+MEASLES+PERTUSSIS+PNEUMO+POLIO+TUBERCULOSIS+TETANUS+RUBELLA+ROTAVIRUS&TARGETPOP_GENERAL=GENERAL

 31. Srivastava, S, Fledderjohann, J, and Upadhyay, AK. Explaining socioeconomic inequalities in immunisation coverage in India: new insights from the fourth National Family Health Survey (2015-16). BMC Pediatr. (2020) 20:7. doi: 10.1186/s12887-020-02196-5 

 32. Hu, Y, Wang, Y, Chen, Y, and Li, Q. Determinants of inequality in the up-to-date fully immunization coverage among children aged 24–35 months: evidence from Zhejiang province, East China. Hum Vaccin Immunother. (2017) 13:1902–7. doi: 10.1080/21645515.2017.1327108


Copyright
 © 2025 Naphiyo, Mazalale and Chirwa. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Socioeconomic inequalities in immunisation of 12–23 months old children in Malawi: a decomposition analysis



		1 Introduction



		2 Methods



		2.1 Erreygers corrected concentration index



		2.2 Wagstaff decomposition



		2.3 Data



		2.3.1 Dependent variable



		2.3.2 Independent variables















		3 Results



		3.1 Descriptive statistics



		3.2 Socioeconomic inequality in basic and age-appropriate immunisation



		3.3 Decomposition of socioeconomic inequality in basic and age-appropriate immunisation









		4 Discussion



		4.1 Limitations









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Socioeconomic inequalities in
immunisation of 12—-23 months
old children in Malawi: a
decomposition analysis












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






OPS/images/fpubh-13-1514635-g001.jpg
Basic Immunisation 2013 Basic Immunisation 2019

» 2 165 166
B oaox H 512 204 211
5§ 3
52 eox 22 oon
£% K
g3 R
£ £ 28 v : -
Poorest  Poorer  Middle  Richer Richest Poorest  Poorer  Middle  Fcher Richest
Wealth Quantile Wealth Quantile:
undervaccinated or unvaccinated with basic vaccine undervaccinated or unvaccinated with basic vaccines
muaccinated vith albasi vaccines avaccinated with il bsic vaccines
Age-appropriate Immunisation 2013 Age-appropriate Immunisation 2019
T 100%
. H
55 s 5o oam
3s 581 599 543 555 544 3£
£% o £3 o
3 FH
ED o §3 aox
23 ]
S8 3%
5 H
¥ o%
Poorest rer Middle Richer Richest Poorest Poorer Middle Richer Richest
‘Wealth Quantile ‘Wealth Quantile
undervaccinated or unvaccinated with age-appropriate vaccines undervaccinated or unvaccinated with age-appropriate vaccine

‘mvaccinated with all age-appropriate vaccines mvaccinated with all age-appropriate vaccines





OPS/images/fpubh-13-1514635-t001.jpg
Variable Mean n 2019 Mean
Childs age in months 3485 17.4 2737 17.7
Media exposure

Regular mass media 1,603 05 1,269 04
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Primary 2486 07 1875 07
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Tertiary 38 00 35 00
Rural 317 09 2401 09
Marital status

Married 29011 08 2127 08
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Never married 128 00 129 00
Religion

Christianity 2863 08 2219 08
Islam an 01 377 o1
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ECCI for basic immunisation (2013) 0.024 0.072% 0.019 0028

ECCI for basic Immunisation (2019) 0.065%+* 0.162++% 0.022 0.067+%
ECCI for age-appropriate immunisation (2013) 0.034% 0.147%% ~0019 0,065+
ECCI for age-appropriate immunisation (2019) 0,097+ 0.195%%% 0.041 00797+

%% <001, *#p < 0.05, *p < 0.10.
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Contraceptive use ~0014 -06 ~0014 08
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North 0255 43 0255 74
Central ~0.005 4+ ~0.005 7.65%%%
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Christian 0028 1229 0028 895
Islam ~0.056 194 ~0056 02
Sex of houschold head ~0.036 -127 ~0.036 —10.4
Place of delivery ~0.205 -20 ~0205 -22
Distance to immunisation ~0.102 —143% ~0.101 14
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Error term -674 -325

¥£%p <001, *¥p < 0.05, *p < 0.10.
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