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Background: The primary cause of vitamin A deficiency in developing countries like Ethiopia is the inadequate consumption of vitamin A-rich foods. Preschool children are particularly vulnerable due to their higher nutritional requirements and increased susceptibility to infections. This study aims to assess the prevalence of inadequate consumption of vitamin A-rich foods and identify the associated factors among preschool children in Wolaita Sodo, Southern Ethiopia.

Methods: A community-based cross-sectional study was conducted using multi-stage sampling to select 471 households with preschool children between July 15 and August 15, 2021. Data analysis was performed using SPSS version 25. Binary logistic regression was employed to identify predictors of inadequate consumption of vitamin A-rich foods. Variables with a p-value <0.25 in the bivariate analysis were included in the multivariable logistic regression. The strength of the associations was estimated using adjusted odds ratios with 95% confidence intervals. Statistical significance was determined at a p-value <0.05.

Result: The prevalence of inadequate consumption of Vitamin A-rich foods among pre-school children in this study was 381 (81.1%) with a 95% confidence interval of 77.3 to 84.9%. Predictors for inadequate consumption of Vitamin A rich foods were being a girl [AOR = 0.41, 95% CI: 0.24, 0.69], aged 46–59 months [AOR = 0.46, 95% CI: 0.23, 0.93], rural residence [AOR = 2.36, 95% CI: 1.22, 4.57], family size of five or more [AOR = 2.36, 95% CI: 1.15, 4.86], household income of <2000 Ethiopian Birr [AOR = 3.98, 95% CI: 1.18, 13.40], and morbidity in last 2 weeks [AOR = 0.36, 95% CI: 0.17, 0.74].

Conclusion: This study showed that the participants’ consumption of vitamin A-rich food was inadequate. Greater emphasis be placed on food-based tactics to increase pre-schoolers’ intake of foods high in vitamin A. Enhancing socioeconomic status is also crucial for increasing the intake of foods high in vitamin A.
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Background

Pro-vitamin A carotenoid, or preformed vitamin A, is a fat-soluble vitamin that is naturally present in diet (1). Vitamin A plays a crucial role in maintaining the integrity of epithelial cells, supporting growth, immunity, vision, and various metabolic processes (2, 3). Since the human body cannot synthesize vitamin A, it must be obtained from dietary sources (2). The best sources of preformed vitamin A are foods derived from animals, such as red meat, poultry, fish liver, animal liver, milk, whole eggs, butter, cheese, cream, fatty fish, and foods fortified with vitamin A. Plant sources rich in pro-vitamin A include dark green leafy vegetables, carrots, pumpkins, sweet potatoes, yams, watermelon, and yellow or orange fruits like ripe papaya, mango, and squash (4, 5).

Vitamin A deficiency (VAD) is multi-causal but main cause is inadequate dietary intake (6), and other causes are impaired absorption of vitamin A and/or demand increased due to infections (7). VAD is characterized by a weakened immune system, stunted growth, xerophthalmia, night blindness, and blindness (8). Common illnesses in developing countries like Measles, diarrhea, malaria, and other infectious illness morbidity and death in children are linked to VAD (9). Globally, VAD is a significant public health issue, with Africa and Southeast Asia bearing the brunt of the disease (10). Because of their greater need for the nutrients necessary for their quick growth and development as well as their higher incidence of various diseases, preschool-aged children are the most vulnerable population in the community (10).

To prevent VAD, the World Health Organization (WHO) recommends a combination of strategies, including dietary diversification, food fortification, and vitamin A supplementation (11, 12). In regions where VAD is a public health concern, children aged 6 to 59 months receive vitamin A supplements twice a year (12). However, supplementation alone is not sufficient to address the root causes of VAD. A diet rich in vitamin A-rich foods is essential for achieving a sustained and effective increase in serum retinol levels, thereby preventing VAD (13, 14).

In many low-income countries, the diets of most people lack sufficient nutrients to support healthy child development (15). Several studies conducted in these regions have shown that preschool-aged children often do not consume enough vitamin A-rich foods (16–18).

Studies on dietary habits in various population groups across Ethiopia have also shown that preschool children in different regions consume insufficient amounts of vitamin A-rich foods (19–21). However, there is limited information regarding the consumption of vitamin A-rich foods among Ethiopian preschoolers. Therefore, this study aimed to assess the prevalence of inadequate consumption of vitamin A-rich food and identify the associated factors among preschool children in Wolaita Sodo, Southern Ethiopia.



Methods


Study setting

Wolaita Sodo town is the administrative capital for Wolaita zonal administration which is found in Southern Ethiopia. The town is located 380 km south of Addis Ababa. There are 25 kebeles (lower administrative units) in the town. The total population of the town is estimated to be 244,817 in 2021; 25,537 preschool school. Potato, sweet potato, cassava, yam, banana, enset (Enset ventricosum), maize, haricot bean, teff (Eragrostis tef (Zucc.)), Sorghum, Pumpkin, broad Bean, Peas, Kidney Bean and Chick-pea are main food crops being produced in the surrounding area. One public and four private hospitals, three health centers, and more than 20 private clinics deliver health services to the population in the town and the surrounding areas.



Study design and period

A community-based cross-sectional study involving preschool children paired with their primary caretakers was conducted in Wolaita Sodo town from July to August 2021.



Population and sampling

The source population for this study consisted of all preschool children paired with their primary caretakers in Wolaita Sodo town. The study population included a sample of selected preschool children and their primary caretakers. The sample size was calculated to be 520 using a double population proportion formula, based on the following assumptions: a 95% confidence level, a 5% margin of error, an estimated prevalence of vitamin A-rich food consumption of 28.8% taken from a similar study in Ethiopia (3), a design effect of 1.5, and a 5% non-response rate. A multistage sampling technique was used to select the study participants. First, the kebeles in the town were stratified into semi urban and rural by assuming socio-economic differences. Among the 25 kebeles (14 semi urban and 11 urban) in the town, five semi urban and three urban kebeles were selected randomly to make the sampling representative. The total sample size was then proportionally allocated to each selected kebele based on their respective populations. For the second stage of sampling, households with preschool children were chosen using the Simple Random Sampling method until the allocated sample size for each kebele was reached In households with more than one preschool child, one child was randomly selected using a lottery method to ensure equal representation. If primary caretaker-child pairs were not available during the initial visit, two follow-up visits were made. If the pair remained unavailable after these attempts, they were excluded from the study to maintain data collection timelines.



Data collection

A structured interviewer-administered questionnaire was adopted from relevant articles and related literature (22). Local qualitative market surveys and focus group discussions with mothers were conducted to identify and document vitamin A-rich foods available in the area. The Helen Keller international (HKI) qualitative food frequency questionnaire (FFQ) was adopted to the local context (23). A 7-days FFQ through modified Helen Keller international FFQ was used to assess the consumption of vitamin A-rich foods and a 24-h dietary diversity questionnaire was used to assess the dietary diversity. The questionnaire was pre-tested on 5% of the respondents in areas not included in the actual study and no adjustments were made after the pre-testing. Four data collectors and two supervisors who have previous experience in similar studies were recruited and trained for 2 days on the modules of the questionnaire, selection of study participants, and ethics.



Variables


Outcome variable

The consumption of vitamin A-rich foods was the outcome variable, categorized as adequate if participants consumed vitamin A-rich animal source foods for at least 4 days per week, or consumed a combination of vitamin A-rich animal and plant source foods for at least 6 days per week (23).



Exposure variables and covariates


Socio-demographic and socio-economic

Age of the child, sex of the child, marital status of parents, Education and occupation status of parents, and monthly income of the household.



Maternal and child health

Maternal antenatal care (ANC) follow-up for the index child, child morbidity, breastfeeding practice for the index child.



Dietary diversity score

Dietary diversity score (DDS) was used to determine the dietary diversity. A single 24-h recall of childrens’ consumption of commonly consumed foods was used to collect information for DDS (24). We have categorized the foods into 10 groups based on Food and Agriculture Organization (FAO) recommendations; (1) starch stable food, (2) vegetables, (3) fruits, (4) meat, (5) egg, (6) fish and other seafood, (7) legumes, nuts and seeds, (8) milk and milk products, (9) oil and fats, (10) sweets, spices, condiments and beverage (25). The response categories were “Yes” if at least one food item in the group was consumed and “No” when a food item in the group was not consumed. We have classified the results into <4 food items (poor DDS) and ≥ 4 food items (good DDS) (26).





Statistical analysis

Data were entered into Epi-Data version 4.6 and analysed by using SPSS version 25. Statistics such as frequency, percentage, mean, and standard deviation of the mean were performed for the main variables. Binary regression analysis was used to select exposure variables with an association to the outcome. Exposure variables with a p-value of less than 0.25 in the bivariate analysis were considered candidate for a multivariate regression analysis to control for possible confounders. The fitness of the multivariate regression model was tested by using Hosmer-Lemeshow goodness of fit and it was considered a fitted model (p-value of 0.31). Multivariate regression analysis was used to identify independent predictors for vitamin A-rich foods consumption. A p-value <0.05 was considered for statistical significance and adjusted odds ratio (AOR) with 95% CIs were reported.




Results


Socio-demographic characteristics

The overall response rate of this study was 90.6%. The dropout was primarily due to the availability issues of the subjects. More than half (56.9%) of the respondents live in urban areas, while 43.1% are from rural areas. There is a slightly higher proportion of boys (56.5%) compared to girls (43.5%) among the preschool children surveyed. One fourth (25.1%) of studied children were in the age group of 36–45 months. The majority (92.4%) of the respondents were mothers of the children. Concerning respondents’ age, most respondents (45.2%) are in the age group of 20–29 years, closely followed by those aged 30 and older (47.6%). Regarding marital status, almost all respondents (97.0%) were currently married. Regarding religion, the highest percentage of respondents identified as Protestant (50.3%). In terms of education, the largest group (25.9%) completed primary education, while 40.3% of respondents were housewives. The household size showed that the majority (75.4%) had five or more family members, and 56.5% of households had one child under five. Finally, half of the respondents (50.3%) reported a monthly income between 2,000–4,000 Ethiopian Birr (ETB) (Table 1).



TABLE 1 Socio-demographic and socio-economic characteristics of the study participants, Wolaita Sodo, Ethiopia.
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Maternal and child health and nutrition related characteristics

In the present study, (91.9%) of the mothers attended ANC follow-up for the index child. Almost all the mothers, (98.7%) gave birth to the index child at the health facility. More than half, (55.2%) of the children were being breastfed during the study period, and (58.6%) started complementary feeding exactly at 6 months of age. About (13.2%) of the children had history of morbidity in the last 2 weeks preceding the study (Table 2).



TABLE 2 Maternal and child health and nutrition related characteristics of the study participants, Wolaita Sodo, Ethiopia.
[image: Table2]



Vitamin A-rich foods consumption and dietary diversity score

In the current study, the majority, (93.6%) did not consume adequate meat, poultry or fish and one fourth (75.2%) did not consume adequate egg. The majority of the children, (83.2%) were found to have good dietary diversity score (see Table 3).



TABLE 3 Vitamin A-rich food consumption and dietary diversity score of the study participants, Wolaita Sodo, Ethiopia.
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Prevalence of inadequate consumption of vitamin A-rich foods

The prevalence of inadequate consumption of vitamin A rich foods in the current study was 381(81.0%) [95% CI: 77.3, 84.9] (Figure 1).

[image: Figure 1]

FIGURE 1
 Consumption of vitamin A-rich foods among the study participants.




Factors associated with inadequate consumption of vitamin A-rich foods

In the multivariate logistic regression, residence, sex of the child, age of the child, family size, and previous history of illness were found to be significantly associated with inadequate consumption of vitamin A rich foods among preschool children. Pre-school children who reside in rural areas were about two times more likely to have inadequate vitamin A-rich food consumption compared to their counterparts [AOR = 2.36, 95% CI: 1.22, 4.57]. Girls had 59% lower chance of having inadequate vitamin A-rich food consumption compared to their counterparts [AOR = 0.41, 95% CI: 0.24, 0.69]. Pre-school children aged 46–59 month were 54% less likely to have inadequate vitamin A-rich food consumption compared to children aged 24–35 months [AOR = 0.46, 95% CI: 0.23, 0.93]. Pre-school children who reside in households with a family size of five or more were about two times more likely to have inadequate vitamin A-rich food consumption [AOR = 2.36, 95% CI: 1.15, 4.86] compared to those who reside in households with less than 5 members. Children from households with income <2000 ETB were about four times more likely to have inadequate vitamin A-rich food consumption compared to those who have income >4,000 ETB [AOR = 3.98, 95% CI: 1.18, 13.40]. Pre-school children who had morbidity in the last 2 weeks prior to the data collection were 64% less likely to have inadequate vitamin A-rich food consumption compared to their counterparts [AOR = 0.36, 95% CI: 0.17, 0.74] (Table 4).



TABLE 4 Factors associated with vitamin A-rich food consumption, Wolaita Sodo, Ethiopia.
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Discussion

Consumption of foods rich in vitamin A is low in developing countries. In this study, preschool children in Wolaita Sodo, Southern Ethiopia were assessed for their consumption of vitamin A-rich foods and associated characteristics. Three hundred eighty one (81.1%) of the preschool children reported inadequate consumption of vitamin A-rich foods. In studies conducted in other parts of Ethiopia, inadequate consumption of vitamin A-rich foods from animal and plant sources was 98 and 84.4%, respectively (19, 21). In the current study, the prevalence of inadequate consumption of vitamin A-rich foods was less as compared to the above. The possible reason for this could be the difference in study area. The previous studies were conducted in rural setting whereas the current study was conducted in urban setting.

On the other hand, a study conducted in East Africa reported a comparable prevalence (80.8%) of inadequate consumption of vitamin A-rich foods in Burundi and a much lower prevalence (34.1%) in Kenya (27). The difference in results can be explained by the effect of sample size, differences in the study population, tools used to measure the outcome variables across the studies, and study settings differences. According to WHO recommendation, preschool children should take vitamin A-rich foods every day to prevent VAD (28), and also HKI method says inadequacy should not exceed 70% of the community (29). Therefore, the study finding is still an alarming proportion according to the recommendations.

From the studied preschool children, 302 (64.1%) did not consume vitamin A-rich plant foods 24 h preceding the study time. In addition, the proportion of inadequate consumption of animal sources of vitamin-A, meat, poultry, or fish was 441(93.6%), chicken egg 354 (75.2%) and milk/milk product was 205 (43.5%). This low consumption of animal sources of vitamin A is in agreement with other studies in Burkina Faso (18), South Africa (30), and Addis Ababa in Ethiopia (31). This informs us that much of vitamin A sources comes from plant source foods. It has been reported that in developing countries almost 80% of vitamin A source foods are plant sources (32).

Place of residence, sex of the child, age of the child, family size, level of income, and history of morbidity were found to be significantly associated with inadequate consumption of vitamin A-rich foods among preschool children. Pre-school children who reside in rural areas were about two times more likely to have inadequate vitamin A-rich food consumption compared to their counterparts. This finding is in line with the study conducted in Bangladesh (33). This might be because rural resident caretakers were less educated and have lack of awareness to feed vitamin A-rich foods.

Girls were about 59% less likely to have inadequate Vitamin A-rich food consumption compared to boys. This finding is different from other studies conducted in India (34), Poland (35), and Kenya (36) where girls were at increased risk for lower consumption of vitamin A-rich foods. In the contrary, a study done in Rural Mexico reported that there was no significant gender difference in food consumption (37). Similar to our study findings, another study conducted in England reported that the intake of vitamin A was higher among girls, though the difference is minor and statistically insignificant (38). There have been no convincing physiologically based studies that could account for the intrinsic factor of sex difference. This suggests that cultural factors could more likely explain the difference.

Pre-school children aged 46–59 months were 54% less likely to have inadequate vitamin A-rich food consumption compared to those aged 24–35 months. This finding is supported by a study conducted in Southern Ethiopia which indicated that an increase in child’s age was significantly associated with a decreased likelihood of not consuming vitamin A-rich foods (16). This could be because caretakers know that they have to increase the amount of vitamin A-rich food as children grow up.

Pre-school children who reside in households with a family size of greater than or equal to five were about two times more likely to have inadequate vitamin A-rich food consumption. This is in line with a study conducted in Northern Ethiopia (39). This could be because large family size reduces food consumption.

Children from households with income <2000 ETB were about four times more likely to have inadequate vitamin A-rich food consumption compared to those whose income is >4,000 ETB. Studies conducted in India, Mexico, and Kenya using different dietary approaches has also shown that consumption of micronutrient-rich foods, especially animal foods, is strongly correlated with household affluence (40). This could be because animal source foods are more expensive than plant source foods for households will lower income to purchase.

Pre-school children who had no morbidity in the last 2 weeks before the data collection were 64% less likely to have inadequate vitamin A-rich food consumption compared to their counterparts. This report was reinforced by a study finding from rural Kenya where food intake reduction was greater in children with illnesses like gastrointestinal illness, lower respiratory tract infection, measles, and other febrile illnesses (41). This is in line with other study findings from different parts of Ethiopia (42, 43). This was because since illness and low dietary intake are interrelated with one another, the illness will lead preschool children to loss of appetite which will result in poor consumption.

This study is a cross-sectional study and thus it is difficult to identify cause effect relationship. We also did not consider seasonal variation in food consumption which might affect food consumption pattern. In addition, information on the amount of consumption of vitamin A-rich foods was not collected. Furthermore, the study did not measure vitamin A deficiency directly, as it did not include assessments of vitamin A status.



Conclusion

This study revealed that the consumption of vitamin A-rich foods by preschool children was inadequate and they were at risk of developing vitamin A deficiency in this study area. Sex, place of residence, age, history of morbidity of the child, income and family size were the identified predictors for inadequate consumption of vitamin A-rich foods. We recommend giving more attention to food-based strategies to enhance the consumption of vitamin A-rich foods among preschool children. Improving Socio economic status is also very important to improve the consumption of vitamin A-rich foods. In addition, health professionals should encourage preschool children to take more vitamin A-rich foods, particularly when they get sick.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by College of Health Science and Medicine, Wolaita Sodo University, Ethiopia. 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

SM: Conceptualization, Data curation, Formal analysis, Methodology, Writing – original draft, Writing – review & editing, Investigation, Software. SD: Conceptualization, Data curation, Formal analysis, Methodology, Software, Supervision, Writing – original draft, Writing – review & editing. DH: Conceptualization, Data curation, Formal analysis, Methodology, Software, Supervision, Writing – original draft, Writing – review & editing. DN: Conceptualization, Data curation, Formal analysis, Methodology, Software, Supervision, Writing – original draft, Writing – review & editing.



Funding

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



Acknowledgments

We would like to acknowledge Wolaita zone health department and local authorities for giving permission and for their cooperation. We are also grateful to the study participants for their voluntarily participation in the study, and the data collectors and supervisors for their effort.



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 authors 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.



Abbreviations


ANC, Ante Natal Care; AOR, Adjusted Odds Ratio; CI, Confidence Interval; COR, Crude Odds Ratio; DDS, Dietary Diversity Score; ETB, Ethiopian Birr; FAO, Food and Agricultural Organization; FFQ, Food Frequency Questionnaire; PVAC, Pro-Vitamin A Carotenoids; SPSS, Statistical software for Social Science; VAD, Vitamin A Deficiency; WHO, World Health Organization.




References

 1. Blomme, G, Ocimati, W, Nabuuma, D, Sivirihauma, C, Davey, M, Buah, S , et al. Pro-vitamin a carotenoid content of 48 plantain (Musa AAB genome) cultivars sourced from eastern Democratic Republic of Congo. J Sci Food Agric. (2020) 100:634–47. doi: 10.1002/jsfa.10058 

 2. Huang, Z, Liu, Y, Qi, G, Brand, D, and Zheng, SG. Role of vitamin a in the immune system. J Clin Med. (2018) 7:258. doi: 10.3390/jcm7090258 

 3. WHO/FAO (World Health Organization and Food and Agriculture Organization of the United Nations). Vitamin and mineral requirements in human nutrition. 2nd ed. Geneva, Switzerland: WHO (2004).

 4. Rodriguez-Amaya, DB. Carotenoids and food preparation: The retention of provitamin a carotenoids in prepared, processed, and stored foods. Arlington, VA, John Snow, Inc./OMNI Project; (1997)

 5. Booth, SL, Johns, T, and Kuhnlein, HV. Natural food sources of vitamin A and pro-vitamin A. UNU Food Nutr Bull. (1992) 14:6–19. doi: 10.1177/156482659201400115

 6. Database WHOG. (2005) Global prevalence of vitamin a deficiency in populations at risk.

 7. Faye, MH, Idohou-Dossou, N, Badiane, A, Agne-Djigo, A, Sylla, PM, Diouf, A , et al. Prevalence and associated factors of vitamin a deficiency among children and women in Senegal. J Nutr Health Food Sci. (2020) 8:1–11. doi: 10.15226/jnhfs.2020.001176

 8. Vitamin A deficiency [Internet]. WHO; (2009) Available at: https://www.who.int/vmnis/database/en/ (accessed November 30, 2023)

 9. Ezzati, M, Lopez, AD, Rodgers, A, and Murray, CJ. Comparative quantification of health risks: Global and regional burden of disease attributable to selected major risk factors, volume 1. Geneva, Switzerland: WHO (2004).

 10. Zhao, T, Liu, S, Zhang, R, Zhao, Z, Yu, H, Pu, L , et al. Global burden of vitamin a deficiency in 204 countries and territories from 1990-2019. Nutrients. (2022) 14:950. doi: 10.3390/nu14050950 

 11. WHO. Guideline: Vitamin a supplementation in infants 6–59 months of age. Geneva: WHO (2011).

 12. WHO. Vitamin A supplementation: WHO. Available at: https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/integration/linking-with-other-health-interventions/vitamin-a (accessed November 30, 2023)

 13. Blankenship, J, Haselow, NJ, and Baker, SK. 203Vitamin A deficiency In: F Savage King, A Burgess, VJ Quinn, and AK Osei, editors. Nutrition for developing countries. Oxford: Oxford University Press (2015)

 14. Hotz, C, Loechl, C, de Brauw, A, Eozenou, P, Gilligan, D, Moursi, M , et al. A large-scale intervention to introduce orange sweet potato in rural Mozambique increases vitamin a intakes among children and women. Br J Nutr. (2012) 108:163–76. doi: 10.1017/S0007114511005174 

 15. Fadare, O, Mavrotas, G, Akerele, D, and Oyeyemi, M. Micronutrient-rich food consumption, intra-household food allocation and child stunting in rural Nigeria. Public Health Nutr. (2019) 22:444–54. doi: 10.1017/S1368980018003075 

 16. Jemberu, Y, Zegeye, M, Singh, P, and Abebe, H. Consumption of vitamin a rich foods and associated factors among children aged 6-23 months in Kachabira District, Southern Ethiopia. Int J Food Sci Nutr Eng. (2017) 7:1–10.

 17. Kananu, NC, Waudo, JN, and Njogu, E, editors. Vitamin a rich foods consumed for dietary intake and supplementation among children aged 12 to 59 months in Gatunga Ward, Tharaka Nithi County, Kenya (2020).

 18. Zongo, U, Zoungrana, SL, Savadogo, A, Thiombiano-Coulibaly, N, and Traore, A. Assessment of dietary diversity and vitamin A-rich foods consumption of pre-school children in rural Community in Burkina Faso, an impact study approach. Austin J Nutr Food Sci. (2017) 5:5. doi: 10.26420/austinjnutrifoodsci.2017.1087

 19. Tariku, A, Fekadu, A, Ferede, AT, Mekonnen Abebe, S, and Adane, AA. Vitamin-a deficiency and its determinants among preschool children: a community based cross-sectional study in Ethiopia. BMC Res Notes. (2016) 9:323. doi: 10.1186/s13104-016-2134-z 

 20. Berhane, HY, and Jirström, M. Social stratification, diet diversity and malnutrition among preschoolers: A survey of Addis Ababa, Ethiopia. Nutrients. (2020) 12:712. doi: 10.3390/nu12030712

 21. Adem, OS, Singh, P, and Berhanu, G, editors. Assessment of dietary consumption of vitamin a by preschool children in Southern Ethiopia—a cross sectional study (2012).

 22. (Ethiopia) C, ICF. Ethiopia demographic and health survey 2016 key indicators report. Addis Ababa, Ethiopia and Rockville, Maryland, USA: CSA and ICF (2016).

 23. Persson, V, editor. Vitamin A intake, status and improvement using the dietary approach: Studies of vulnerable groups in three Asian countries (2001).

 24. Asmare, B, Taddele, M, Berihun, S, and Wagnew, F. Nutritional status and correlation with academic performance among primary school children, Northwest Ethiopia. BMC Res Notes. (2018) 11:805. doi: 10.1186/s13104-018-3909-1 

 25. FAO. Dietary assessment: A resource guide to method selection and application in low resource settings. Rome: FAO (2018).

 26. (FANTA) FaNTAIP. Nutrition assessment, counseling, and support (NACS): A user's guide-Module2: Nutrition assessment and classification, version 2. Washington DC: FHI 360/FANTA (2016).

 27. Wolde, M, and Tessema, ZT. Determinants of good vitamin a consumption in the 12 East Africa countries using recent demographic and health survey. PLoS One. (2023) 18:e0281681. doi: 10.1371/journal.pone.0281681 

 28. WHO In: Protection DoHPa, editor. Guiding principles for complementary feeding of the breastfed child. Washington DC: WHO (2003)

 29. Haselow, NJ, Rosen, DS, and Sloan, NL, International HK. How to use the HKI food frequency method to assess community risk of vitamin a deficiency/ Helen Keller international, vitamin a technical assistance program. New York: Helen Keller International (1993).

 30. Modjadji, P, and Molokwane, D. Dietary diversity and nutritional status of preschool children in north West Province, South Africa: A cross sectional study. Children (Basel). (2020) 7:174. doi: 10.3390/children7100174 

 31. Abdelmenan, S, Berhane, HY, and Jirström, M. The social stratification of availability, affordability, and consumption of food in families with preschoolers in Addis Ababa; the EAT Addis study in Ethiopia. Nutrients. (2020) 12:3168. doi: 10.3390/nu12103168 

 32. Demissie, T, Ali, AOA, and Zerfu, D. Availability and consumption of fruits and vegetables in nine regions of Ethiopia with special emphasis to vitamin a deficiency. Ethiop J Health Dev. (2010) 23:216–22. doi: 10.4314/ejhd.v23i3.53242

 33. Hossain, MM, Yeasmin, S, Abdulla, F, and Rahman, A. Rural-urban determinants of vitamin a deficiency among under 5 children in Bangladesh: Evidence from National Survey 2017-18. BMC Public Health. (2021) 21:1569. doi: 10.1186/s12889-021-11607-w 

 34. Ramakrishnan, U, Martorell, R, Latham, MC, and Abel, R. Dietary vitamin a intakes of preschool-age children in south India12. J Nutr. (1999) 129:2021–7. doi: 10.1093/jn/129.11.2021

 35. Merkiel-Pawłowska, S, and Chalcarz, W. Gender differences and typical nutrition concerns of the diets of preschool children – the results of the first stage of an intervention study. BMC Pediatr. (2017) 17:207. doi: 10.1186/s12887-017-0962-1 

 36. Ndiku, M, Jaceldo-Siegl, K, Singh, P, and Sabaté, J. Gender inequality in food intake and nutritional status of children under 5 years old in rural eastern Kenya. Eur J Clin Nutr. (2011) 65:26–31. doi: 10.1038/ejcn.2010.197 

 37. Backstrand, JR, Allen, LH, Pelto, GH, and Chávez, A. Examining the gender gap in nutrition: an example from rural Mexico. Soc Sci Med. (1997) 44:1751–9. doi: 10.1016/S0277-9536(96)00376-0 

 38. Glynn, L, Emmett, P, and Rogers, I, ALSPAC Study Team. Food and nutrient intakes of a population sample of 7-year-old children in the south-west of England in 1999/2000 - what difference does gender make? J Hum Nutr Diet. (2005) 18:7–19. doi: 10.1111/j.1365-277X.2004.00582.x 

 39. Abrha, T, Girma, Y, Haile, K, Hailu, M, and Hailemariam, M. Prevalence and associated factors of clinical manifestations of vitamin a deficiency among preschool children in Asgede-Tsimbla rural district, North Ethiopia, a community based cross sectional study. Arch Public Health. (2016) 74:4. doi: 10.1186/s13690-016-0122-3 

 40. Kennedy, ET, and Oniang'o, R. Household and preschooler vitamin a consumption in southwestern Kenya. J Nutr. (1993) 123:841–6. doi: 10.1093/jn/123.5.841 

 41. Neumann, C, Marquardt, M, and Bwibo, N. The impact of morbidity on food intake in rural Kenyan children. South Afr J Clin Nutr. (2012) 25:142–8. doi: 10.1080/16070658.2012.11734418

 42. Fekadu, Y, Mesfin, A, Haile, D, and Stoecker, BJ. Factors associated with nutritional status of infants and young children in Somali region, Ethiopia: a cross- sectional study. BMC Public Health. (2015) 15:846. doi: 10.1186/s12889-015-2190-7 

 43. Menalu, MM, and Bayleyegn, AD. Assessment of prevalence and factors associated with malnutrition among under-five children in Debre Berhan town, Ethiopia. Int J Gen Med. (2021) 14:1683–97. doi: 10.2147/IJGM.S307026 


Copyright
 © 2024 Mekisso, Dake, Haile and Nane. 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/images/fnut-11-1503040-t004.jpg
Variables (n = 471) Vitamin A consumption COR (95% CI) AOR (95% ClI)

Adequate Inadequate
Residence
Utban 70(78.7) 198 (51.8) 1 1
Rural 19(21.3) 184(48.2) 3.42(1.99,591] 236(1.22, 4.57)**
Sex of the child
Boy 35(39.3) 231(60.5) 1 1
Girl 54(607) 151(39.5) 0.42(0.26, 0.68] 0.4100.24, 0.69]#**
‘Age of child (months)
24-35 26(292) 149 (39.0) 1 1
36-45 21(236) 97(25.4) 0810043, 1.51] 0.64(0.30,1.37]
146-59 2(472) 136 (35.6) 057(033,0.97) 0.46(0.23,0.93]**

Caregiver's relation to the child

Mother 78 (87.6) 357 (93.5) 2.01{0.95, 4.26) 139[037,5.32)
Other 1(124) 25(65) 1 1

No of under 5 children

1 40(44.9) 226(59.2) 1.78(1.12, 2.83] 075(0.40, 1.41]
2 49 (55.1) 156 (40.8) 1 1
Caregivers' education

No formal education 5(56) 46(12.0) 3.16[1.12,8.91] 139[037,5.32]
Primary 20(225) 102 (26.7) 1.75(0.89, 3.44] 1.44[0.48,4.32]
Lower secondary 12(135) 86(225) 246(1.14,5.30] 216[0.72,6.50]
Higher secondary 29(32.6) 81(21.2) 0.96[0.51, 1.81] 0.86(032,2.27)
Above secondary 23(25.8) 67(17.5) 1 1
Caregivers’ occupation

Housewife 27(303) 163 (427) 1 1
Merchant 39 (43.8) 130 (34.0) 0.55[0.32,0.95] 0.56(0.29,1.07]
Govtemployee 19.213) 68(17.8) 059(031, 1.14] 0.89(0.32, 2.49)
Others* 1(45) 2155 0.87(0.28,2.73) 0.77(0.21,2.92)
Family size

< 73 (82.0) 282(73.8) 1 1

5+ 16 (18.0) 100 (26.2) 1.62(0.90, 291] 2.36[1.15, 4.86]**

Household income

<2000 1(45) 62(16.2) 5.50(1.89, 16.00] 3.98[1.18, 13.40]**
2000-4,000 41(46.1) 196 (51.3) 1.70(1.05, 2.75] 133(0.74,237)
4,000 44 (49.4) 124(325) 1 1
Attended ANC follow up

Yes 15(169) 23(60) 1

No 74 (83.1) 359 (94.0) 3.16[1.58, 6.35] 2.17(0.96,4.93]
Currently breast feeding the child

Yes 44 (49.4) 216(56.5) 1 1

No 45(50.6) 166 (43.5) 0.75[0.47, 1.19] 0.76(0.44,1.29]
Had morbidity

Yes 20(225) 42(11.0) 2.35(1.30,4.24] 0.36[0.17, 0.74]#+*
No 69(77.5) 340 (89.0) 1 1

‘Daily labourer, student.
** p-value less than 0.05; *** p-value less than 0,01

This table presents the logistic regression analysis of sociodemographic factors associated with adequate vitamin A consumption among children. Variables include place of residence, childs
sex and age, caregiver’s relation, education, occupation, family size, income, ANC attendance, breasteeding, and morbidity history. The table reports crude and adjusted odds ratios (COR,
AOR) with 95% confidence intervals, identifying significant factors influencing vitamin A consumption.
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Variable (n = 472) Category Frequency
Attended ANC follow up Yes 433
No 38
Place of delivery Health facility 165
Home 6
Currently breastfeeding Yes 260
No 2
Time of complementary fee Before 6 months 6
At6 months 276
Afier 6 months 189
Morbidity in the last 2 weeks Yes 62
No 409

This table summarizes key maternal and child health characteristics among study partcipants. It includes information on antenatal care (ANC) attendance, place of deivery, current

breastfeeding status, timing of complementary feeding initiation, and recent morbidity in children.
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Variable (n = 472) Category Frequency

Meat, poultry and fish consumption Adequate 30 64
Inadequate 441 9.6
Egg consumption Adequate n7 28
Inadequate 354 752
Vitamin A-rich plant sources consumption Adequate 169 359
Inadequate 302 641
Dietary diversity score Poor (<4) 7 168
Good (2 4) 392 8.2

This table outlines the dietary patterns and diversity among preschool children in the study. It includes data on the adequacy of meat, poultry, fish, egg, and vitamin A-rich plant source
consumption. Additionally,it highlights the dietary diversity score, categorized as either poor or good.
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Variable (n = 472) Category Frequency Percentage
Place of e Urban 268 569
Rural 203 431
Sex of the child Boys 266 565
Girls 205 35
Age of the child (in months) 2-35 175 372
36-45 18 251
46-59 178 378
Respondents relation to the child Mother 35 92.4
Not the mother 36 76
Age of the respondents <20 3 72
2029 23 152
30+ 24 476
Marital status of the respondents Currently married 457 97.0
Currently not married 14 29
Religion of the respondents Protestant 27 503
Orthodox. i 363
Muslim 29 62
Catholic 3 72
Educational status of the respondents | No formal education 51 108
Primary (1-6) 122 259
Lower secondary (7-10) 98 208
Higher secondary (11-12) 110 24
Above secondary % 19.1
Occupation of the respondents Housewife 190 03
Merchant 169 359
Govtemployee 87 185
Other* 2 53
Household family size < 116 26
5+ 355 754
Number of under five children 1 266 565
2 205 35
Household monthly income (ETB) <2000 66 140
2000-4,000 27 503
4000 168 357

‘Daily laborers and students.
This table provides an overvien of the sociodemographic characteristcs of the study participants. It includes details about the participants’ place of esidence,sex and age of the children,
relationship to the child, marital tatus, eligious affiliation, educational background, and occupation. Additionall, the table describes household characteristics such as family ize, the number
of children under five, and household income levels.
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