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Background: Vitamin A deficiency is among the leading preventable causes of childhood morbidity and mortality that might be attributable to the low uptake of vitamin A supplementation (VAS). Factors contributing to its low utilization are not researched at the national level and with the appropriate model. Therefore, this study aimed at identifying the magnitude and the individual- and community-level factors associated with vitamin A supplementation among children aged 6–35 months in Ethiopia.

Methods: We have used the Ethiopian mini demographic and health survey data, which was conducted from 21 March to 28 June 2019. A weighted sum of 2,362 mothers having children aged 6–35 was extracted. Considering the hierarchical nature of the data, we fitted the multilevel multivariable logistic regression model. Adjusted odds ratio (AOR) with a 95% confidence interval (CI) was reported and variables with a p-value of < 0.05 were declared to be significantly associated factors.

Results: In this study, 43.4% (95% CI: 41.4–45.4%) of children have taken the VAS. Moreover, the 12–23 age of the child (AOR = 2.64; 95% CI: 1.88–3.72), 30–34 age of the mother (AOR = 3.34; 95% CI: 1.21–9.20), middle household wealth status (AOR = 1.75; 95% CI: 1.06–2.90), and four and above antenatal care (AOR = 2.90; 95% CI: 1.90–4.43) are the individual-level factors associated with VAS whereas being from Amhara (AOR = 2.20; 95% CI: 1.29–3.76) and Tigray (AOR = 2.16; 95% CI: 1.17–3.98) regions is a community-level factor significantly associated with the uptake of VAS.

Conclusion: Overall, a low proportion of children have taken the VAS in Ethiopia. The higher age of the child and mother, full antenatal care, and improved wealth status positively influence VAS. Moreover, a child from the Tigray or Amhara regions was more likely to get VAS. Therefore, an intervention has to be designed to address the VAS uptake among young mothers, and working to improve the wealth status of the household would be helpful. Moreover, the advocacy of antenatal care and minimizing the regional disparity through encouraging the uptake in the rest of the regions would help increase the national-level uptake of VAS.
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Background

Vitamin A deficiency (VAD), the leading preventable contributor to childhood blindness, diarrhea, and measles infection (1, 2), is a disorder that occurs when our body is unable to satisfy the physiological needs due to the inadequate body storage of vitamin A (3, 4).

Even though VAD is decreasing worldwide, its prevalence in Sub-Saharan Africa (SSA; 48%) and South Asia (44%) is alarmingly high in children (5). In 2013, nearly 94,500 and 11,200 deaths from childhood diarrhea and measles infection were attributable to VAD (5). The incidence of deaths was also skewed to the developing countries. For instance, SSA and South Asia account 95% of deaths due to VAD (5). In Ethiopia, 37.7% of children had deficient clinical serum vitamin A levels (6).

Hence, one of the strategies for treating VAD is vitamin A supplementation (VAS) during a childhood period (7, 8). According to the World Health Organization (WHO) recommendation, a 100,000 international unit (IU) dose of vitamin A supplementation should be given for 6–11 months and 200,000 IU for 12–59 months aged children every 4–6 months who are living in affected areas (9). Moreover, the regular uptake of the recommended dose of vitamin A supplementation decreases childhood mortality by 12−28% (10, 11).

However, the coverage of VAS is not in line with its public health importance. In 2020, there was a 60% unmet demand for VAS worldwide (12). Moreover, the VAS coverage in SSA was 65% in 2018 (13) and it ranges from 40.8% in Guinea to 88.4% in Senegal (14).

In Ethiopia, VAS is given to children aged 6–59 two times a year as part of the expanded program of immunization (EPI) for the last two decades (15, 16). The country implemented a variety of strategies such as routine health extension programs, enhanced outreach strategies, and community health day modalities to address the unmet demand for VAS (17). The routine VAS has saved 167,563 to 376,030 child lives between the years 2005 and 2019 (18). However, more than half (55%) of the eligible children were not supplemented in 2016 (19) and 43% of children were in demand of VAS in 2019 (20). It is below the 95% country's target of VAS in 2020 (21). On the other hand, the country has planned to strengthen and scale up VAS to children by 2025 (22).

According to different studies, different factors were associated with the uptake of VAS. Among them, sex and age of the child, mother's age, maternal occupation, maternal education, households' wealth status, possessing a television, residence, region, knowledge, information provider, antenatal care, place of delivery, and postnatal check-up were the determinants of the uptake of VAS (14, 23–30).

Despite the presence of evidence on identifying the factors contributing to the uptake of VAS in Ethiopia, the available studies were not identified factors at the national level (26) and the national-level studies were not conducted with the appropriate model that considers the hierarchical nature of the national survey. Hence, in the multilevel model (random effect model), unlike the fixed effects model (the conventional logistic analysis), the effects of group-level predictors will not be confounded and the effects of different level (individual and community level) variables can be estimated. The methodological issues of multilevel analysis are depicted elsewhere (31). In addition, some of the available evidence is not up-to-date to explore the individual- and community-level factors for the uptake of VAS (29, 30).

Therefore, this study aimed at identifying the factors associated with the uptake of VAS in Ethiopia using the most recent Ethiopian demographic and health survey conducted in 2019 and employing the multilevel analysis to account for the hierarchical nature of the survey. Thus, the finding of this study will help to make evidence-based decisions by having updated information on the country's national-level VAS and its determinants.



Methods and materials


Study settings

Ethiopia is the second most populous country in Africa, with a total population of near 122 million according to the 2022 United Nations data (32). Based on the World Bank report, Ethiopia is one of the world's poorest countries, with a per capita income of US$944 in 2021 (33). Currently, a three-tier healthcare delivery system is being implemented in Ethiopia. Primary-level health care includes health posts, health centers, and primary hospitals, secondary-level health care delivered by the general hospitals, and tertiary-level health care carried by specialized hospitals (34).



Data source, sampling procedure, and population

The 2019 Ethiopian Mini Demographic and Health Survey (EMDHS) was the data source for this study. The cross-sectional survey was conducted from 21 March to 28 June 2019, using a complete list of 149,093 enumeration areas (EAs) as a sampling frame. The survey was conducted by a two-stage stratified sampling. That is each region was stratified into urban and rural areas to yield 21 sampling strata. First, a total of 93 urban EAs and 212 rural EAs were chosen with a probability proportionate to EA size. Then, in the second stage of selection, a fixed number of 30 households per cluster were selected with an equal probability of systematic selection from the newly created household listing, after a household listing operation was carried out in all selected EAs from January to April 2019 (the resulting lists of households served as a sampling frame for the selection of households in the second stage) (20). In this study, we used the birth record dataset (BR data). From a total of 2,403 mothers having children aged 6–35 months, 2,362 weighted samples were included for analysis. Sample weighting was conducted using the “Svy” command.



Study variables

The outcome variable of this study was vitamin A supplementation among children aged 6–35 in the last 6 months (yes/no). The independent variables were individual-level variables such as the age of the child, age of the mother, sex of the child, sex of household head, religion, marital status, mother's education, husband's education, wealth status, working status, birth order, parity, possession of radio, possession of a television, number of under-five children in the household, place of delivery of the child, mothers having ANC, and mothers having postnatal care. The community-level variables were residence and region. A region in this study was classified into five Oromia, Amhara, Southern Nation Nationalities and Peoples Region (SNNPR), Tigray, and others. The ‘others' region contains Addis Ababa, Somalia, Afar, Dire Dawa, Benishangul, and Gambella due to their low number of eligible participants for this study. The questionnaire of the survey was pretested and 2 days of training were given to the data collectors and supervisors before the onset of actual data collection.



Data management and analysis

Stata version 14 was used for data management (extraction, re-coding, and categorization) and statistical analysis (identifying the factors contributing to VAS). Considering the hierarchical nature of the data, a multilevel multivariable logistic analysis was employed for assessing the factors associated with VAS. While conducting multilevel analysis, four models were fitted, namely, the null model (a model without explanatory variables), model I (a model with individual-level explanatory variables only), model II (a model with community-level variables only), and model III (a model with both individual- and community-level variables). Both bivariable and multivariable multilevel analyses were used. Variables with a p-value of <0.20, in the bivariable analysis, were eligible for the multivariable analysis. In the multivariable analysis, an adjusted odds ratio (AOR) with a 95% confidence interval (CI) was reported and variables with a p-value of <0.05 were declared to be a significantly associated factor. For assessing the cluster-level variability of VAS, we have employed the random effect analysis calculating the Intraclass Correlation Coefficient (ICC) and Proportional Change in Variance (PCV). Finally, model fitness was checked using Deviance.



Ethical considerations

We have used the secondary data from the EDHS, which was conducted under the Declaration of Helsinki. Through online request, we accessed the dataset from the DHS website (https://dhsprogram.com) and personal identifiers were not available on the dataset. Since we have used publicly accessible data, ethical approval was not needed.




Results


Background characteristics of the respondents

In this study, 2,362 mothers having a child aged 6–35 months were included. The mean (± standard deviation) age of the mothers and children was 28.13 ± 6.42 years and 19.16 ± 8.29 months, respectively. Among eligible children, only 43.4% (95% CI: 41.4–45.4%) have taken the VAS. The majority 391 (47.07%) of the children who have taken the supplementation were aged between 24 and 35 months and 279 (54.55%) of the children who have supplemented with vitamin A were from the Amhara region (Table 1).


TABLE 1 Background characteristics of the respondents having children aged 6–35 months in Ethiopia (N = 2,362).
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Maternity-related characteristics of the respondents

In this study, 236 (44.05%) of children whose mother is nulliparous have taken the vitamin A supplementation, whereas 529 (52.26%) of children whose mothers had four and above antenatal care have taken the supplementation. A total of 1,194 (59.01%) children whose mothers have not had a postnatal check-up within the last 2 months have not taken the VAS (Table 2).


TABLE 2 Maternity-related characteristics of the respondents having children aged 6–35 months in Ethiopia (N = 2,362).
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Multilevel logistic regression analysis

In this study, the ICC of the null model indicated that 25.4% of the variability of VAS is attributable to the differences between the clusters. Moreover, 27.7% of the variability of VAS was explained by both individual- and community-level variables. Furthermore, model III was the best-fitted model since it had the lowest deviance.

In a multilevel binary logistic regression, the age of the mother, age of the child, wealth index, the household that has television, type of place of residence, region, the number of ANC follow-ups, place of delivery, having postnatal checkups within 2 months, the number of under-five children in the household, type of residence, and region were associated with VAS with a p-value of <0.2. In the multivariable logistic analysis model, the age of the mother, the age of the child, wealth index, ANC follow-up, and region were significantly associated with VAS with a p-value of < 0.05.

A child whose mother aged 30–34, 35–39, and 40–49 had 3.34 (AOR = 3.34; 95% CI: 1.21–9.20), 3.06 (AOR = 3.06; 95% CI: 1.00–9.34), and 2.62 (AOR = 2.62; 95% CI: 1.02–6.70) times higher odds of getting VAS than a child whose mother's age was between 15 and 19, respectively. Similarly, a child with the age range of 12–23 and 24–35 months had 2.64 (AOR = 2.64; 95% CI: 1.88–3.72) and 2.20 (AOR = 2.20; 95% CI: 1.37–3.56) times higher odds of VAS than a child with an age range of 6–11 months. Moreover, a child from a middlingly wealthy family was 1.75 (AOR = 1.75; 95% CI: 1.06–2.90) times more likely to get a VAS as compared to a child from the poorest family. In addition, having three ANC follow-ups and four and above ANC follow-up increases the odds of VAS by 1.91 (AOR = 1.91; 95% CI: 1.05–3.45) and 2.90 (AOR = 2.90; 95% CI: 1.90–4.43) times as compared to no ANC follow-up. On the other hand, a child residing in Amhara and Tigray would increase the odds of VAS by 2.20 (AOR = 2.20; 95% CI: 1.29–3.76) and 2.16 (AOR = 2.16; 95% CI: 1.17–3.98) times as compared to other regions (Afar, Somalia, Dire Dawa, Addis Ababa, Harari, Benishangul, and Gambella; Table 3).


TABLE 3 Multilevel multivariable logistic regression output for factors associated with vitamin A supplementation in Ethiopia.
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Discussion

This study was designed to identify the individual- and community-level factors, which affect the uptake of VAS in Ethiopia. Maternal and child age, wealth index, ANC follow-up, and region were among the factors, which affect the VAS of the child significantly.

In this study, 43.4% (41.4%−45.4%) of children have taken VAS, which is in line with another similar study conducted in Ethiopia which showed that the VAS in Ethiopia was 44.4% (35). But the finding of this study is higher than another study conducted that indicated that the uptake of vitamin A-rich food in Ethiopia was 38.99% (36). This might be used as an indicator that food-enriched uptake of vitamin A is falling behind the supplementation. Hence, action has to be taken to enhance the uptake of vitamin A-rich food hand in hand with supplementation. The trend on VAS has not shown a significant change from the 45% of VAS in 2016 (19). However, it is lower than the 59.4% coverage of VAS in SSA countries (25) and the 65% average proportion of VAS for lower-income countries (37). The difference might be due to the later studies including children of 6–59 months whereas this study included children of 6–35 months. On the one hand, this finding also underlines that Ethiopian progress is distant even from its peer SSA and low-income countries.

Moreover, this study identified important individual- and community-level factors. Accordingly, the older maternal and child age was significantly associated with the fewer odds of VAS. A child whose mother was aged 30–34, 35–39, and 40–49 had 3.34, 3.06, and 2.62 times higher odds of getting VAS than a child whose mother's age was between 15 and 19, respectively. The finding has supported another study conducted in Ethiopia and elsewhere in SSA (14, 38). The variation could be associated with a lack of awareness and paying less attention among young mothers (30, 39). This might become a huge loss when we consider that teenage pregnancy is common in Ethiopia (40). Therefore, health education programs on the importance of VAS shall target younger mothers to increase the uptake of VAS. Similarly, a child with the age range of 12–23 and 24–35 months had 2.64 and 2.20 times higher odds of getting a VAS than a child in the age range of 6–11 months. This might be related to the culture of Ethiopia where after delivery a mother exposes herself late during the postpartum period. A study conducted somewhere showed a different association (14, 39). Nevertheless, the health extension workers and the women development armies should pay attention to the good uptake of VAS among lower-aged children. Moreover, a child from a middle-wealth family had 1.75 times more likely to get a VAS as compared to a child from the poorest family. This is similar to the other study conducted in Ethiopia (35). Even though VAS is given in Ethiopia free of charge, associated indirect costs might be hindering the poorest households from getting the supplementation.

Consistent with other studies conducted in Ethiopia (30, 35), the odds of having three and four and above ANC follow-up increases the odds of VAS by 1.91 and 2.90 compared with no ANC follow-up. This is supported by antenatal contact, which is usually the entry point for a mother for the subsequent maternal–child health service utilization including the VAS, which leads to a high level of uptake. This is because, during antenatal care, the health professional is usually aware and consults the pregnant woman on the care of the child and herself. Therefore, we also underline that inclusive maternal and child health service awareness creation including the VAS should be strengthened during antenatal contact.

Furthermore, a child who was in Amhara and Tigray would increase the odds of VAS by 2.20 and 2.16 times as compared to other regions (Afar, Somalia, Dire Dawa, Addis Ababa, Harari, Benishangul, and Gambella). The socio-demographic and cultural variation between regions might be contributed to the uptake variation in the regions. A spatial analysis conducted in Ethiopia also indicated the need for immediate interventions in Afar, Somali, and some pocket areas in Addis Ababa for the uptake of vitamin A (30). Moreover, interventions such as promoting VAS in other regions should be considered to achieve the national target of VAS.

Even though the study used the national-level data and fitted the appropriate model for the nature of the data (multilevel model), the survey dataset has limitations on having observations for children aged 37–59 months for VAS. Therefore, factors affecting VAS in the above age group were not able to be identified in this research. In addition, due to the use of EMDHS, the absence of important facility and behavioral variables, such as distance of household from the health facility, knowledge of maternal and husband toward the importance of VAS, and household information about the schedule of VAS, might limit the findings of this study.



Conclusion

Overall, the proportion of VAS among children in Ethiopia is low. The higher age of the child and mother, full antenatal care, and improved wealth status was positively associated with VAS. Moreover, a child from other than Tigray and Amhara regions was less likely to recieve VAS. Therefore, the intervention has to be designed to improve the uptake of VAS among young mothers as most of the country's population is young and teenage pregnancy is common in our country special attention should be paid by the health extension workers and women's health development army to improve the initiate VAS to children in the postpartum period as soon as possible. Working to improve the wealth status of the household would also have a spillover effect on the uptake of VAS. Moreover, the advocacy of antenatal care and minimizing the regional disparity through encouraging the uptake in the rest of the regions would help increase the national-level uptake of VAS.
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Variables VAS non-uptake VAS uptake

Frequency Percent Frequency Percent

Parity

Null parity 230 5595 236 44.05
Multiparity 611 57.58 450 242
Grand 434 56.75 331 4325
multiparity

Number of ANC follow-up

No visit 423 70.18 180 2982
One visit 53 63.02 31 36.98
Two visits 116 64.77 63 3523
Three visits 270 5579 214 4421
Four and 483 47.74 529 52.26
above visits

Place of delivery

Home 703 6225 427 37.75
Health 641 5208 590 47.92
facility

Having postnatal check-up within 2 months

No 1,194 59.01 829 40.99

Yes 151 44.59 188 55.41

Number of children 5 and under in the household

0-1 614 54.15 520 45.85

2-3 712 59.22 491 40.78

4-5 19 73.28 6 26.72
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Variables  Null Model | Model Model Il

model AOR 1l AOR AOR

(95% Cl)  (95%Cl)  (95% Cl)

Age of the mother (years)

15-19 1 1

20-24 2.06 2.03 (0.84-4.97)
(0.85-4.99)

25-29 242 222 (0.84-5.88)
(0.85-5.91)

30-34 3.46 3.34 (1.21-9.20)
(1.27-9.46)

35-39 313 3.06 (1.00-9.34)*
(1.03-9.46)*

40-49 272 2.62 (1.02-6.70)*
(1.06-6.95)*

Age of the child (months)

6-11 1 1

12-23 265 2.64
(1.89-3.71)™* (1.88-3.72)"*

24-35 2.19 220
(136-3.52) (1.37-3.56)**

Wealth index

Poorest 1 1

Poorer 091 0.88 (0.60-1.30)
(0.62-133)

Middle 1.80 1.75 (1.06-2.90)*
(1.10-2.97)*

Richer 091 0.88 (0.49-1.58)
(0.51-1.60)

Richest 079 0.69 (0.27-1.77)
(0.33-1.88)

The household has a television

No 1 1

Yes 1.20 1.14 (0.53-2.49)
(0.55-2.61)

Number of under 5 children in the household

0-1 1 1

2-3 0.83 0.85 (0.63-1.15)
(0.61-1.12)

4-5 0.52 0.59 (0.07-5.10)
(0.06-4.86)

Place of delivery

Home 1 1

Health 1.22 1.20(0.74-1.94)

facility (0.75-1.95)

Number of ANC follow-up

No visit ik 1

One visit 1.60 1.48 (0.68-3.22)
(0.73-3.47)

Two visits 134 1.27 (0.68-2.37)
(0.72-2.49)

Three visits 2.00 1.91 (1.05-3.45)*
(1.10-3.62)*

Four and 3.09 2.90

above visits (2.03-4.68)** (1.90-4.43)***

Having postnatal check-up within 2 months

No 1 !

Yes 135 1.37 (0.88-2.13)
(0.87-2.10)

Type of place of residence

Urban 1 1

Rural 0.58 0.68 (0.35-1.33)
(0.38-0.88)*

Region

Oromia 1.65 1.36 (0.75-2.47)
(0.96-2.83)

Ambhara 2.96 220

(178-493)* | (1.29-3.76)**

SNNPR 1.03 0.84 (0.52-1.36)
(0.67-1.58)

Tigray 321 216 (1.17-3.98)*
(1.84-5.62)*

Others® 1 1

*p < 0.05.**p < 0.0L **p < 0.001. SAddis Ababa, Somalia, Afar, Dire Dawa, Benishangul,
and Gambella,
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VEEES VAS non-uptake VAS uptake

Frequency Percent Frequency Percent

Sex of household head

Male 1,165 56.59 894 43.41
Female 180 59.36 123 10.64
Age of the mother (years)

15-19 109 71.17 42 28.83
20-24 305 60.49 199 3951
25-29 455 59.02 316 40.98
30-34 237 50.56 232 19.44
35-39 158 52.06 142 47.94
40-49 91 5112 87 48.88
Sex of the child

Male 713 57.07 536 42.93
Female 932 56.80 481 43.20
Age of the child (months)

6-11 355 7058 148 29.42
12-23 551 53.53 478 46.47
24-35 439 52.93 391 47.07

Highest educational level

No 694 59.91 464 40.09
education

Primary 500 55.71 398 4429
Secondary 151 49.37 155 50.63
and higher

Current marital status

Unmarried 66 48.09 71 51.91
Married 1,279 57.49 946 4251
Religion

Orthodox 406 4831 435 51.69
Muslim 480 60.57 313 39.43
Protestant 420 61.63 261 38.37
Other* 39 8243 8 17.57

Wealth index

Poorest 321 65.13 172 34.87
Poorer 320 62.95 188 37.05
Middle 212 45.99 249 54.01
Richer 244 59.94 163 40.06
Richest 249 50.35 245 49.65

Household has television

No 1,165 58.79 817 4121

Yes 180 47.35 200 52.65

Household has radio

No 996 56.71 761 4329

Yes 349 57.61 256 42.39

Type of place of residence

Urban 334 5233 305 47.67
Rural 1,011 58.66 712 41.34
Region

Oromia 531 58.28 380 41.72
Ambhara 233 4545 279 54.55
SNNPR 313 66.10 161 33.90
Tigray 65 4124 92 58.76
Others*™ 204 65.95 105 34.05

*Catholic and traditional.
**Addis Ababa, Somalia, Afar, Dire Dawa, Benishangul, Gambella, and Harari.
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