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Abstract

:

Background: Household food insecurity is increasingly recognized as a global health problem, particularly in sub-Saharan Africa. This study aimed to contextualize the associations between household food insecurity, dietary diversity and stunting in N’Djamena. Methods: This study is a community-based cross-sectional study, and the SMART (Standardized Monitoring and Assessment of Relief and Transitions) methodology was used to calculate the sample size. A total of 881 households were selected for the survey. A 24-h recall evaluated the dietary diversity score (DDS), the Household Food Insecurity Access Scale (HFIAS) made it possible to assess household food insecurity (HFI), and stunting among children aged 12 to 59 months was assessed by anthropometric measurements. Logistic regression was constructed to determine the association between household food insecurity, dietary diversity, and stunting. The study was conducted from January to March 2022. Results: The prevalence of severe food insecurity was 16.6%, and that of stunting was 25.3%. The mean DDS was 6.5 ± 1.6. Severe food insecurity (OR 2.505, CI: 1.670–3.756) was significantly associated with stunting. The association between DDS and stunting was not significant. Conclusions: This study’s prevalence of household food insecurity and stunting was very high. Household food insecurity and household size were significantly associated with stunting.
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1. Introduction


Household food insecurity is increasingly recognized as a global health problem, particularly in sub-Saharan Africa [1]. It is one of the major underlying causes of child malnutrition [2]. It is defined as “an economic and social condition at the household level of limited or uncertain access to adequate food” [3]. The Household Dietary Diversity Score (HDDS) measures the total number of food groups consumed in the past 24 h by a household member, including foods prepared at home but eaten away, such as a lunch bag [4,5].



Like many countries in the Sahelian zone, Chad experiences unfavorable climatic conditions to which equally precarious socio-economic factors can be added. There are few studies on household food insecurity in African cities. However, some research has been able to describe this food insecurity because it is very evident in African cities. In South Africa, for example, a study showed that 80% of households were forced to limit the variety and amount of food consumed [6], and a study conducted in Ethiopia, specifically in Addis Ababa, showed that average food insecurity and severely affected one in two people in a population of social workers [7].



Poor infant and young child feeding (IYCF) practices have been identified as critical proximate causes of stunting, and these practices include a lack of exclusive breastfeeding to 6 months of age and limited dietary diversity throughout infancy and early childhood [8,9,10].



In 2018, an assessment of household food security was carried out in the city of N’djamena by the Chadian Ministry of Agriculture and the Environment, and it emerged from this survey that 24% of households were food insecure, of which 2% were in severe food insecurity [11]. According to the national nutrition survey, the national prevalence of stunting was 32.4% in 2017, 31.9% in 2018, 32% in 2019, 30.5% in 2020 and 30.4% in 2021 [12]. The prevalence of the percentages shows an improvement in nutrition, but this nutritional situation is still alarming according to the World Health Organization (WHO) classification.



Several studies have confirmed the association between stunting and household food insecurity [13,14,15,16]. However, few studies have assessed household food insecurity, child dietary diversity, and stunting in N’djamena. The lack of study on the relationship between household food insecurity and dietary diversity with stunting in N’djamena prompted us to initiate this study to contextualize the associations between household food insecurity, dietary diversity, and stunting. This study was carried out from January to March. Household food insecurity (HFI), measured by the Household Food Insecurity Access Scale (HFIAS), was included in this study as a variable. A 24 h recall was also used to assess child dietary diversity among children aged 12 to 59 months, and anthropometric measurements to assess stunting among children.




2. Materials and Methods


2.1. Study Design


It is a cross-sectional study using the SMART methodology (Standardized Monitoring and Assessment of Relief and Transitions) [17]. During the survey, we used a 2-stage cluster sampling design based on probability proportional to population size and thus obtained a representative sample of our study population. A standardized methodology for undertaking surveys, SMART collects information on two vital public health indicators: the nutritional status of children under five and the mortality rate of the population. These 2 indicators make it possible to assess the severity of a humanitarian crisis.




2.2. Study Setting


This study was conducted in the city of N’Djamena (the capital of the Republic of Chad). It is located in the center-west of Chad. N’Djamena is subdivided into ten (10) administrative units called “Arrondissements” and includes 4 health districts [18]. Its area is estimated at 104 km². The total population of N’djamena was estimated in 2021 at 1,676,257 inhabitants (259,964 children aged 12–59 months) distributed in 335,251 households [18].



About 80% of N’Djamena’s population works in agriculture-based industries, including crop and livestock [19,20]. N’Djamena has a hot semi-arid climate with a long dry season and a short rainy season from June to September. The study was conducted between January and March 2022.




2.3. Study Population


All children aged 12 to 59 months residing in the study area during the last 6 months were included. However, any child under 12 or over 59 months with a severe medical problem, a physical malformation, or not living in the study area was excluded from the sample.




2.4. Sample Size and Sampling Techniques


ENA (Emergency Nutrition Assessment) software for SMART (9 July 2015 version) was used to calculate the sample size [21]. The sample was determined on the upper bound of the prevalence of the SMART survey in Chad carried out in September 2021, the desired precision of 5% and a design effect of 2, an average household size of 5, a percentage of children under five in the population (15%) and non-response rate estimated at 10% [12]. Thus, 900 households were selected for the survey thanks to 60 clusters, and 900 children aged 12 to 59 months were included in the study.




2.5. Data Collection and Variable Measurement


We used pre-designed and pre-tested survey forms to interview the participants in the study. We thus obtained information on the socio-demographic characteristics of the household, head of the family, and the children (age and sex of household head, age and sex of the children, religion, marital status, household size, level of education, profession of household head, and socio-economic status of the household). We also obtained information on household food insecurity, dietary diversity, and stunting.



Participants were interviewed using the standardized survey form. Interviewers and supervisors were rigorously trained for two (2) days by the research team. Before data collection, interviewers and supervisors conducted a preliminary survey in a community other than those targeted for the survey. The pre-survey was conducted with 100 randomly selected households. Participant feedback before the survey was collected, and the questionnaire was improved and revised. Supervisors reviewed each survey sheet for completeness and consistency at the end of each survey day. Regular adjustments have been made, particularly concerning anthropometric measurements.



The construction of the socio-economic status (SES) of the household will be based on some variables, including sources of electricity for lighting and cooking, electrical equipment (television, radio, refrigerator, mobile phone, computer), sources of water and heat used in households (tap water, borehole water), types of dwelling (red brick house, cinder block house) and latrines. The index will be divided into three classes to have the different economic levels of the household (low SES, middle SES, and high SES) [22,23].



HFI was assessed by the Household Food Insecurity Access Scale (HFIAS), developed by the United States Agency for International Development [24]. HFI is thus classified into four degrees: food security, mild food insecurity, moderate food insecurity, and severe food insecurity. Food security applies if the households had experienced no insecure food conditions or had rarely worried about not having enough food.



The method of collecting dietary diversity information described here consists of a 24-h recall of all foods and beverages consumed by children aged 12–59 months. The procedure recommended by the Food and Agriculture Organization (FAO) of the United Nations was used to assess dietary diversity [25]. Twelve food groups are proposed for the Dietary Diversity Score (DDS). DDS are calculated by counting the number of food groups consumed by the child in the household during 24 h. The value of this variable is between 0 and 12, i.e., 1 point for each food consumed, 2 points for two foods consumed, and so on, with a maximum score of 12 points. The score of the 12 food groups is obtained by adding the value of the variables reflecting the 12 food groups. For each child, the variable can take any value between 0 and 12. A child would score 0 if he ate none of the 12 food groups and 12 if he received foods from 12 food groups. In this study, based on the median 5 of the DDS, a score of DDS > 5 was judged as a good level of dietary diversity and a score of DDS ≤ 5 as a low level of dietary diversity.



The anthropometric status of children will be determined using Z-scores from the World Health Organization (WHO) Growth Standards [26]. All children were measured for height and weight. Thus, for weight gain, the children were weighed on a digital electronic scale and recorded in kilograms to the nearest 0.1 kg, with light clothing and no shoes [27]. We used a portable stadiometer to measure length and height. For children over 2 years old, height was measured in a lying position and a standing position for children over 2 years old. Stunting is a height-for-age (HAZ) Z-score <–2 SD of the median WHO Child Growth Standards.




2.6. Statistical Analysis


Anthropometric data were analyzed using ENA for SMART to obtain the prevalence of stunting based on Z-scores according to the World Health Organization (2006) Growth Standards Z-scores. Then, for an in-depth study, the data were exported to IBM SPSS Statistics version 22.0 software (IBM Corp., Armonk, NY, USA). The results of the analyses concerning the quantitative variables will be presented in the form of a number, average, standard deviation, minimum and maximum, median, and a graphical representation if relevant.



A bivariate and multivariate logistic regression analysis investigated factors associated with stunting.



Statistically significant variables in bivariate analysis were included in the multivariate analysis. The bivariate and multivariate logistic analysis results were presented using crude and adjusted odds ratios (odds ratio, OR) and 95% confidence intervals (CI). The level of significance of the associations retained was 5%.




2.7. Ethical Consideration


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the ethics approval committee of the Xiangya School of Public Health, Central South University (reference number XYGW-2021-111, 12/28/2021). Informed consent was obtained from all participants involved in the study. Informed consent was obtained from all subjects involved in the study, and they were informed of their obligation to discontinue or refuse to participate in the study.





3. Results


Table 1 shows the characteristics of household heads. From a total of 900 households surveyed, 881 households (i.e., a response rate of 97.9%) gave complete responses. The majority (98.1%, n = 864) of household heads were married, and more than two-thirds (70.1%, n = 618) of them were men (Table 1). Nearly two-thirds (61.9%, n = 545) of household heads were under 35 years old, with an average age of 34.35 ± 7.15 years. About 68% of respondents reported having an education level above the secondary level, and 32% of household heads had completed primary school. About 47% of household heads were wage-earner (public or private sector), 11% were unemployed, and 42% were self-employed.



Table 2 shows the characteristics of households. Two out of three households (62%, n = 543) comprised of six to eight people. Nearly sixty-eight percent of households supplied drinking water from borehole water, 29.4% from municipal taps, 1.9% from wells, and 0.2% consumed surface water. Most households had one or two children aged 5 years or less. Economically, almost half (53.3%) of households had a single source of income and lived in houses built in red bricks (55.3%). About 11% and 87% of households had low and middle socio-economic status, respectively.



Table 3 shows the characteristics of children included in the study. In total, 40.5% of children under 5 were male compared to 59.9% of females. The 12–23-month age group had 547 children (62.1%), and the 24–59 month age group had 334 children (37.9%). The mean age was 22.51 ± 7.9 months. A total of 25.3% of children under 5 were stunted, and the portion of children aged 12–23 months was most at risk of stunting (27.8% versus 21.3%, p < 0.031) (Figure S1).



Figure 1 shows the prevalence of household food insecurity in N’Djamena. This study found that of the total households inquired, 146 (16.6%) households were in severe food insecurity, and 442 (50.2%) households were food-secure. Food insecurity was higher in households led by men than in those led by women (18.9% against 11%, p < 0.001), and almost two-thirds (58.8%) of households led by unmarried couples were in severe food insecurity against those married (15.7%).



Table 4 shows the dietary diversity of children. Of the 881 children aged 12–59 months included in the study, 241 (27.4%) of the children had not reached the minimum score (minimum of five or more food groups in the last 24 h). In this study, the mean DDS is 6.5 ± 1.6. Of the 241 children who did not reach the minimum score, 173 (31.6%) were aged 12–23 months, and 68 (20.4%) were aged 24–59. Cereals (99.10%) were the food group most consumed by children, followed by sugars and sweets (98.1%) (Figure S2).



Table 5 below shows children with and without stunting characteristics. This study revealed that the prevalence of stunting among children living in an unmarried household was 47.1%, compared to 52.9% of households with children without stunting (p = 0.072). The prevalence of stunting was 42.6% among children living in households with at least eight members (p = 0.003). We found that the prevalence of stunting was 27.8% among children aged 12–23 months, compared to 21.3% among those aged 24–59 months (p = 0.031).



Of households with stunted children, 25.9% of household heads were men, 24.9% were married, 27.3% were employed, and 25.5% of households had only one (1) source of income. The chi-square test showed significant differences in stunting at marital status, household size, and child age.



Table 6 reports the logistic regression results for children aged 12–59 months with and without stunting. This study showed many associations between stunting and specific variables, but most of the associations were not significant.



Children living in a household with more than eight members were 2.913 times likely to be stunted (OR 2.913, CI: 1.528–5.552) than those living in a household with less than eight members.



In our study, stunting was significantly associated with children aged 12–23 months (AOR 1.428, CI: 1.033–1.973).



Children aged 12–59 months living in a mildly (AOR 1.609, CI: 0.987–2.621) and a severely food insecure household (OR 2.505, CI: 1.670–3.756) were more likely to be stunted than those living in a food-secure household.



There is no statistically significant association between children who did not achieve minimum dietary diversity, stunting, and children aged 12–59 months living in an unmarried household.




4. Discussion


Of the 881 children surveyed, 25.3% suffered from stunting, and this prevalence is qualified as high (20 to <30%) according to WHO standards. In 2020, according to the WHO, 149.2 million children under the age of five, or 22% of children, suffer from stunting worldwide [28]. This study’s stunting rate was lower than the 27.1% found in the Asia–Pacific region in 2021 [29]. This prevalence is also lower than that of studies carried out in Thailand, Pakistan, Burkina Faso, Rwanda, Tanzania, and Ethiopia, which found 38%, 50.7%, 32.48%, 37.6%, 52.8%, 37.5%, 32.8% and 38%, respectively [14,16,30,31,32,33,34,35]. However, our results were superior to those of other studies conducted in Vietnam, Mali, Benin, Senegal, and China, which found 25%, 14.1%, 24.2%, 16.6%, and 20.7%, respectively [13,36,37,38,39]. However, it is important to note that studies have noted breed differences in body weight and fatness [40,41,42].



Our study found that household food insecurity is high in N’Djamena. Thus, it was found that 16.6% of households were in severe food insecurity. Our results were superior to those of studies conducted in the United States, Ethiopia, and Kenya [39,43,44]. However, similar studies conducted in South Africa and Iran had found results inferior to ours [45,46]. This prevalence shows that food insecurity is a severe problem in N’Djamena. The results of an assessment of household food security in N’Djamena by the Chadian Ministry of Agriculture and the Environment showed that 50.8%, 22.0%, and 1.9% of households were mildly, moderately, and severely food insecure, respectively [11], and only 25.3% of households were food secure. Our survey data found that 19.5%, 13.7%, and 16.6% of households were mildly, moderately, and severely food insecure, with 50.2% in food security. Our results were superior regarding food security and severe household food insecurity. These results could be explained by the fact that our study used a larger sample size than the assessment mentioned earlier, and the methodology used for the household food security assessment, which is also different from ours.



The study also evaluated the relationship between stunting and HFI in children aged 12 to 59 months in N’Djamena. Our results show that there is a significant association between HFI and stunting. It was found that children from severe HFI households were more at risk of being stunted than those from food-secure households. This result was consistent with similar studies in Thailand, Ethiopia, Bangladesh, Malaysia, Brazil, Rwanda, and India [14,15,47,48,49,50,51]. Other similar studies found no association between these two factors [52,53,54]. This difference could be explained by the different groups of children included in the different studies. The sample used in our study was children aged 12–59 months, while some studies used age groups of 6–23 months.



In developing countries, dietary diversity increases energy and micronutrient intake [55]. Thus, dietary diversity is considered a good predictor of good dietary quality and micronutrient density in children [56,57]. This study observed high consumption of foods from the cereals and sugars/sweets group. Studies in Tanzania found grains and cereals to be infants’ first complementary foods [58,59,60,61]. Other research has observed, on the contrary, a high consumption of vegetables. For example, a Kenyan study found 100% vegetable consumption [62], and a South African study found that starchy foods were the most consumed [63].



On the other hand, meat, milk, and egg consumption were relatively low among children aged 12–59 months in N’Djamena. However, these foods of animal origin contain a variety of micronutrients (riboflavin, iron, calcium, zinc, vitamin A and vitamin B-12) that are difficult to obtain from foods of plant origin alone [64]. Therefore, insufficient intake of these foods could lead to stunting [65].



The average DDS of our study was 6.5 ± 1.6, thanks to the FAO notation of 12 food groups over a reference period of 24 h. The average DDS (6.5) found in our study was almost similar to other studies conducted in China using 9 food groups (5.77%) [66], in Nigeria using 12 food groups (6.04%) [67], and in South Africa (6.52%) using 9 food groups [68]. Other similar studies conducted with children under five had found lower average values, such as in South Africa (4.39) [63], Trinidad and Tobago (4.6) [69], Sri Lankan (4.56) [70], and Filipino (4.91) [55]. The ages of children in the studies, the types and groups of foods, and the differences in scoring systems often make comparisons between countries difficult, so it is essential to be cautious about interpreting the DDS.



In our survey, children’s DDS were not significantly associated with stunting. Our results are consistent with studies conducted in Ethiopia that did not find an association between DDS and HAZ scores [71,72]. However, a study in Kenya showed that higher DDS was associated with lower levels of stunting in children aged 24–59 months [73]. Other studies have also found this association between dietary diversity and stunting [53,74,75,76]. Some studies have confirmed that poor diet cannot be the only risk factor for malnutrition and draws attention to the fact that genetics can also directly influence malnutrition [77,78,79]. Stunting begins early in a child’s life and reflects longer-term nutritional status [80]. Therefore, we must insist on improving dietary diversity in children at an early stage of life, thus preventing the onset of stunting.



In this survey, children from households with at least eight members were twice as likely to be stunted. In Indonesia, a survey showed that a larger household size was associated with a lower likelihood of child stunting in urban areas. In contrast, in rural areas, it was associated with a lower likelihood of stunting [81]. Similar studies in Ethiopia and the Marshall Islands [82,83] also found a significant association between these two factors.



Our study also revealed a significant relationship between the child’s age and stunting. Children aged 12 to 23 months were the most affected by stunting, such as in Bangladesh and the Marshall Islands [83,84]. However, our data contrast with other studies from Tanzania, Kenya, Nigeria, and Nepal, where children aged 24–59 months were more likely to be stunted than younger children [33,85,86,87]. This result could be explained by the fact that the children were in the weaning period and, therefore, more exposed to diseases likely to create a nutritional imbalance.



This study has several limitations. A cross-sectional design, so evidence from this study does not show causality. Data regarding dietary diversity had been collected only for one recall (24-h recall). Some data from our study were excluded due to missing information or refusal, which could have introduced selection biases and affected the results’ representativeness in a broader context for Chad. The information provided by the population in a situation of insecurity and assuming that the declaration of food consumption gives a chance of any food or financial support could also introduce a potential bias. In addition, the study provides evidence of association with stunting that can be used to suggest recommendations. To our knowledge, this is the first study to assess the relationship between household food insecurity and dietary diversity with stunting among children aged 12–59 months in N’Djamena.




5. Conclusions


The study concludes that the prevalence of stunting in our research is classified as high according to WHO standards. This study shows that stunting children were not significantly associated with low dietary diversity and marital status. However, stunting in children aged 12–59 months was significantly associated with household food insecurity, child’s age, and household size.



Our results will thus make it possible to develop or design recommendations for implementing the multisectoral nutritional intervention, particularly at the community level, and create income-generating mechanisms to reduce malnutrition and household food insecurity in N’Djamena. The nutritional status of children under five must be continuously monitored for early detection and management of malnutrition. Further research should be considered to understand the causes and pathways leading to these associations with stunting.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/nu15030573/s1, Figure S1: Frequency and age of children with stunting; Figure S2: Distribution of food groups consumed by children during 24 h before the data collection.





Author Contributions


This study was conceptualized, designed, analyzed, and written by G.G., J.C., Q.L. and J.D., who guided the statistical analysis and was involved in designing the questionnaire, reviewing, and editing the manuscript. Y.Z. and J.W. reviewed the manuscript with comments and contributed to the finalization of the manuscript. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by the Natural Science Foundation of Changsha (No. kq2202130) and Natural Science Foundation of Hunan Province (2022JJ30771).




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the ethics approval committee of the Xiangya School of Public Health, Central South University (reference number XYGW-2021-111, 12/28/2021).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study. Informed consent was obtained from all subjects involved in the study, and they were informed of their obligation to discontinue or refuse to participate in the study.




Data Availability Statement


Due to privacy and ethical concerns, neither the data nor the source of the data can be made available.




Acknowledgments


The authors thank all the staff of Xiangya School of Public Health of Central South University for their multifaceted support in carrying out this study. Our thanks also go to the health workers who made it possible to identify eligible households. Thanks also go to the parents who agreed to answer the questions and allowed the team to take the anthropometric measurements of their children. We would also like to thank Natural Science Foundation of Changsha (No. kq2202130) and Natural Science Foundation of Hunan Province (2022JJ30771).




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Frelat, R.; Lopez-Ridaura, S.; Giller, K.E.; Herrero, M.; Douxchamps, S.; Djurfeldt, A.A.; Erenstein, O.; Henderson, B.; Kassie, M.; Paul, B.K.; et al. Drivers of household food availability in sub-Saharan Africa based on big data from small farms. Proc. Natl. Acad. Sci. 2016, 113, 458–463. [Google Scholar] [CrossRef] [PubMed]

	



Watkins, K. The State of the World’s Children 2016: A Fair Chance for Every Child; ERIC: New York, NY, USA, 2016. [Google Scholar]

	



Murthy, V.H. Food insecurity: A public health issue. Public Health Rep. 2016, 131, 655–657. [Google Scholar]

	



Hoddinott, J.; Yohannes, Y. Dietary Diversity as A Food Security Indicator; FHI 360: Washington, DC, USA, 2002. [Google Scholar]

	



International Food Policy Research Institute. IFPRI’s Strategy: Toward Food and Nutrition Security, Food Policy Research, Capacity Strengthening and Policy Communication; International Food Policy Research Institute: Washington, DC, USA, 2003. [Google Scholar]

	



Oldewage-Theron, W.H.; Dicks, E.G.; Napier, C.E. Poverty, household food insecurity and nutrition: Coping strategies in an informal settlement in the Vaal Triangle, South Africa. Public Health 2006, 120, 795–804. [Google Scholar] [CrossRef] [PubMed]

	



Maes, K.C.; Shifferaw, S.; Hadley, C.; Tesfaye, F. Volunteer home-based HIV/AIDS care and food crisis in Addis Ababa, Ethiopia: Sustainability in the face of chronic food insecurity. Health Policy Plan. 2011, 26, 43–52. [Google Scholar] [CrossRef] [PubMed]

	



Chotiboriboon, S.; Tamachotipong, S.; Sirisai, S.; Dhanamitta, S.; Smitasiri, S.; Sappasuwan, C.; Tantivatanasathien, P.; Eg-Kantrong, P. Thailand: Food system and nutritional status of indigenous children in a Karen community. In Indigenous Peoples’ Food Systems: The Many Dimensions of Culture, Diversity and Environment for Nutrition and Health; Food and Agriculture Organization of the United Nations, Centre for Indigenous Peoples’ Nutrition and Environment: Rome, Italy, 2009; pp. 159–183. [Google Scholar]

	



Tienboon, P.; Wangpakapattanawong, P.; Thomas, D.; Kimmins, J. Dietary intakes of Karen hill triber children aged 1-6 years in northern Thailand. Asian Pac. Pac. J. J. Trop. Trop. Med. Med. 2008, 1, 1–6. [Google Scholar]

	



Kennedy, G.; Ballard, T.; Dop, M. Guidelines for Measuring Household and Individual Dietary Diversity. Food and Agriculture Organization of the United Nations: Rome, Italy, 2011. [Google Scholar]

	



Madjioudal Allarabaye. Tchad: Evaluation Rapide De La Securite Alimentaire Des Menages Dans La Ville de N’djamena (Octobre 2018); N’Djamena, Chad, 2019; p. 29. Available online: https://reliefweb.int/report/chad/tchad-evaluation-rapide-de-la-s-curit-alimentaire-des-m-nages-dans-la-ville-de-n-djamena (accessed on 4 January 2023).

	



Govt. Chad.; UNICEF; WFP. Tchad: Enquete Nationale De Nutrition Et De Mortalite Retrospective Smart 2021. N’Djamena, Chad, 2022; p. 51. Available online: https://fscluster.org/sites/default/files/documents/rapport_final_enquete_nationale_de_nutrition_et_de_mortalite_retrospective_smart_2021-tchad.pdf (accessed on 11 July 2022).

	



Yang, Q.; Yuan, T.; Yang, L.; Zou, J.; Ji, M.; Zhang, Y.; Deng, J.; Lin, Q. Household Food Insecurity, Dietary Diversity, Stunting, and Anaemia among Left-Behind Children in Poor Rural Areas of China. Int. J. Env. Res Public Health 2019, 16, 4778. [Google Scholar] [CrossRef]

	



Roesler, A.L.; Smithers, L.G.; Wangpakapattanawong, P.; Moore, V. Stunting, dietary diversity and household food insecurity among children under 5 years in ethnic communities of northern Thailand. J. Public Health 2019, 41, 772–780. [Google Scholar] [CrossRef]

	



Belayneh, M.; Loha, E.; Lindtjørn, B. Seasonal Variation of Household Food Insecurity and Household Dietary Diversity on Wasting and Stunting among Young Children in A Drought Prone Area in South Ethiopia: A Cohort Study. Ecol. Food Nutr. 2021, 60, 44–69. [Google Scholar] [CrossRef]

	



Motbainor, A.; Worku, A.; Kumie, A. Stunting Is Associated with Food Diversity while Wasting with Food Insecurity among Underfive Children in East and West Gojjam Zones of Amhara Region, Ethiopia. PLoS ONE 2015, 10, e0133542. [Google Scholar] [CrossRef]

	



SMART. Standardized Monitoring and Assessment of Relief and Transitions (SMART). Measuring mortality, nutritional status, and food security in crisis situations, Version 1. 2006, 34p. Available online: https://www.ennonline.net/attachments/888/smart-methodology-08-07-2006.pdf (accessed on 11 July 2022).

	



INSEED, T. Deuxième Recensement Général de la Population et de l’Habitat (RGPH2, 2009); INSEED TCHAD: N’Djamena, Chad, 2009. [Google Scholar]

	



Smith, O.B. Développement Durable de L’agriculture Urbaine en Afrique Francophone: Enjeux, Concepts et Méthode; IDRC: Ottawa, Canada, 2004. [Google Scholar]

	



Nazal, A.M.; Tidjani, A.; Doudoua, Y.; Balla, A. Le maraichage en milieu urbain et périurbain: Cas de la ville de N’Djamena au Tchad. JUNCO. J. UNiversities Int. Dev. COoperation 2017. [Google Scholar] [CrossRef]

	



Erhardt, J.; Bilukha, O.S.J.; Golden, M. Software for Emergency Nutrition Assessment (ENA for SMART). 2016. Available online: https://smartmethodology.org/survey-planning-tools/smart-emergency-nutrition-assessment/ (accessed on 10 May 2022).

	



Vyass, S.; Kumaranayake, L. Constructing socioeconomic status indexes: How to use principal component analysis. Health Policy Plan 2006, 21, 459–468. [Google Scholar] [CrossRef] [PubMed]

	



Fotso, J.-C.; Kuate-Defo, B. Measuring socioeconomic status in health research in developing countries: Should we be focusing on households, communities or both? Soc. Indic. Res. 2005, 72, 189–237. [Google Scholar] [CrossRef]

	



Coates, J.; Swindale, A.; Bilinsky, P. Household Food Insecurity Access Scale (HFIAS) for Measurement of Food Access: Indicator Guide: Version 3. Washington, DC, USA, 2007. Available online: https://pdf.usaid.gov/pdf_docs/Pnadk896.pdf (accessed on 4 January 2023).

	



Kennedy, G.; Razes, M.; Ballard, T.; Dop, M.C. Measurement of dietary diversity for monitoring the impact of food based approaches. In International Symposium on Food and Nutrition Security; FAO: Rome, Italy, 2010. [Google Scholar]

	



WHO. Child Growth Standards based on length/height, weight and age. Acta Paediatr. Suppl. 2006, 450, 76–85. [Google Scholar]

	



de Onis, M.; Onyango, A.W.; Van den Broeck, J.; Chumlea, W.C.; Martorell, R. Measurement and standardization protocols for anthropometry used in the construction of a new international growth reference. Food Nutr. Bull 2004, 25, S27–S36. [Google Scholar] [CrossRef]

	



FAO, IFAD, UNICEF, WFP and WHO. 2020. The State of Food Security and Nutrition in the World 2020; Transforming food systems for affordable healthy diets. Rome; Italy; FAO. Available online: https://reliefweb.int/report/world/state-food-security-and-nutrition-world-2020-transforming-food-systems-affordable?gclid=EAIaIQobChMI3KvF5an4_AIVh4fCCh2vKAeEEAAYASAAEgIlP_D_BwE (accessed on 11 July 2022).

	



Ho, F.K.; Rao, N.; Tung, K.T.S.; Wong, R.S.; Wong, W.H.S.; Tung, J.Y.L.; Chua, G.T.; Tso, W.W.Y.; Bacon-Shone, J.; Wong, I.C.K.; et al. Association of Early Nutritional Status With Child Development in the Asia Pacific Region. JAMA Netw Open 2021, 4, e2139543. [Google Scholar] [CrossRef] [PubMed]

	



Haq, I.U.; Mehmood, Z.; Afzal, T.; Khan, N.; Ahmed, B.; Nawsherwan; Ali, L.; Khan, A.; Muhammad, J.; Khan, E.A.; et al. Prevalence and determinants of stunting among preschool and school-going children in the flood-affected areas of Pakistan. Braz J. Biol. 2021, 82, e249971. [Google Scholar] [CrossRef]

	



Chuang, Y.C.; Chuang, T.W.; Chao, H.J.; Tseng, K.C.; Nkoka, O.; Sunaringsih, S.; Chuang, K.Y. Contextual Factors and Spatial Patterns of Childhood Malnutrition in Provinces of Burkina Faso. J. Trop Pediatr. 2020, 66, 66–74. [Google Scholar] [CrossRef]

	



Weatherspoon, D.D.; Miller, S.; Ngabitsinze, J.C.; Weatherspoon, L.J.; Oehmke, J.F. Stunting, food security, markets and food policy in Rwanda. BMC Public Health 2019, 19, 882. [Google Scholar] [CrossRef]

	



Shilugu, L.L.; Sunguya, B.F. Stunting in the Context of Plenty: Unprecedented Magnitudes Among Children of Peasant’s Households in Bukombe, Tanzania. Front Nutr. 2019, 6, 168. [Google Scholar] [CrossRef]

	



Sema, B.; Azage, M.; Tirfie, M. Childhood stunting and associated factors among irrigation and non-irrigation user northwest, Ethiopia: A comparative cross-sectional study. Ital. J. Pediatr. 2021, 47, 102. [Google Scholar] [CrossRef]

	



Orsango, A.Z.; Loha, E.; Lindtjørn, B.; Engebretsen, I.M.S. Co-morbid anaemia and stunting among children 2-5 years old in southern Ethiopia: A community-based cross-sectional study. BMJ Paediatr. Open 2021, 5, e001039. [Google Scholar] [CrossRef] [PubMed]

	



Bouvier, P.; Papart, J.P.; Wanner, P.; Picquet, M.; Rougemont, A. Malnutrition of children in Sikasso (Mali): Prevalence and socio-economic determinants. Soz Prav. 1995, 40, 27–34. [Google Scholar] [CrossRef] [PubMed]

	



Mireku, M.O.; Cot, M.; Massougbodji, A.; Bodeau-Livinec, F. Relationship between Stunting, Wasting, Underweight and Geophagy and Cognitive Function of Children. J. Trop Pediatr. 2020, 66, 517–527. [Google Scholar] [CrossRef] [PubMed]

	



Garenne, M.; Myatt, M.; Khara, T.; Dolan, C.; Briend, A. Concurrent wasting and stunting among under-five children in Niakhar, Senegal. Matern Child Nutr. 2019, 15, e12736. [Google Scholar] [CrossRef]

	



Ali, D.; Saha, K.K.; Nguyen, P.H.; Diressie, M.T.; Ruel, M.T.; Menon, P.; Rawat, R. Household food insecurity is associated with higher child undernutrition in Bangladesh, Ethiopia, and Vietnam, but the effect is not mediated by child dietary diversity. J. Nutr. 2013, 143, 2015–2021. [Google Scholar]

	



Ellis, K.J.; Shypailo, R.J.; Abrams, S.A.; Wong, W.W. The reference child and adolescent models of body composition. A contemporary comparison. Ann. N. Y. Acad. Sci. 2000, 904, 374–382. [Google Scholar] [CrossRef] [PubMed]

	



Haldar, S.; Chia, S.C.; Henry, C.J. Body Composition in Asians and Caucasians: Comparative Analyses and Influences on Cardiometabolic Outcomes. Adv. Food Nutr. Res. 2015, 75, 97–154. [Google Scholar]

	



Sauder, K.A.; Kaar, J.L.; Starling, A.P.; Ringham, B.M.; Glueck, D.H.; Dabelea, D. Predictors of Infant Body Composition at 5 Months of Age: The Healthy Start Study. J. Pediatr. 2017, 183, 94–99.e1. [Google Scholar] [CrossRef]

	



Jackson, D.B.; Testa, A.; Semenza, D. Household food insecurity and school readiness among preschool-aged children in the USA. Public Health Nutr. 2021, 24, 1469–1477. [Google Scholar] [CrossRef]

	



Mutisya, M.; Kandala, N.B.; Ngware, M.W.; Kabiru, C.W. Household food (in)security and nutritional status of urban poor children aged 6 to 23 months in Kenya. BMC Public Health 2015, 15, 1052. [Google Scholar] [CrossRef]

	



Ndobo, F.P. Determining the food security status of households in a South Afican township. 2013, North-west University. Available online: https://www.fao.org/publications/sofi/2020/en/ (accessed on 4 January 2023).

	



Sotoudeh, M.; Amaniyan, S.; Jonoush, M.; Vaismoradi, M. A Community-Based Survey of Household Food Insecurity and Associated Sociodemographic Factors among 2-6 Years Old Children in the Southeast of Iran. Nutrients 2021, 13, 574. [Google Scholar] [CrossRef]

	



Pathak, J.; Mahanta, T.G.; Arora, P.; Kalita, D.; Kaur, G. Malnutrition and Household Food Insecurity in Children Attending Anganwadi Centres in a District of North East India. Indian J. Community Med. 2020, 45, 405–409. [Google Scholar] [CrossRef]

	



Agho, K.E.; Mukabutera, C.; Mukazi, M.; Ntambara, M.; Mbugua, I.; Dowling, M.; Kamara, J.K. Moderate and severe household food insecurity predicts stunting and severe stunting among Rwanda children aged 6-59 months residing in Gicumbi district. Matern Child Nutr. 2019, 15, e12767. [Google Scholar] [CrossRef]

	



Saha, K.K.; Frongillo, E.A.; Alam, D.S.; Arifeen, S.E.; Persson, L.A.; Rasmussen, K.M. Household food security is associated with growth of infants and young children in rural Bangladesh. Public Health Nutr. 2009, 12, 1556–1562. [Google Scholar] [CrossRef] [PubMed]

	



Ali Naser, I.; Jalil, R.; Wan Muda, W.M.; Wan Nik, W.S.; Mohd Shariff, Z.; Abdullah, M.R. Association between household food insecurity and nutritional outcomes among children in Northeastern of Peninsular Malaysia. Nutr. Res. Pr. 2014, 8, 304–311. [Google Scholar] [CrossRef][Green Version]

	



de Oliveira, K.H.; Buccini, G.; Hernandez, D.C.; Pérez-Escamilla, R.; Gubert, M.B. Household food insecurity and early childhood development in Brazil: An analysis of children under 2 years of age. Public Health Nutr. 2021, 24, 3286–3293. [Google Scholar] [CrossRef]

	



Osei, A.; Pandey, P.; Spiro, D.; Nielson, J.; Shrestha, R.; Talukder, Z.; Quinn, V.; Haselow, N. Household food insecurity and nutritional status of children aged 6 to 23 months in Kailali District of Nepal. Food Nutr. Bull. 2010, 31, 483–494. [Google Scholar] [CrossRef]

	



Saaka, M.; Osman, S. Does household food insecurity affect the nutritional status of preschool children aged 6-36 months? Int. J. Popul. Res. 2013, 2013, 12. [Google Scholar] [CrossRef]

	



Kac, G.; Schlüssel, M.M.; Pérez-Escamilla, R.; Velásquez-Melendez, G.; da Silva, A.A. Household food insecurity is not associated with BMI for age or weight for height among Brazilian children aged 0-60 months. PLoS One 2012, 7, e45747. [Google Scholar] [CrossRef]

	



Kennedy, G.L.; Pedro, M.R.; Seghieri, C.; Nantel, G.; Brouwer, I. Dietary diversity score is a useful indicator of micronutrient intake in non-breast-feeding Filipino children. J. Nutr. 2007, 137, 472–477. [Google Scholar] [CrossRef] [PubMed]

	



Moursi, M.M.; Arimond, M.; Dewey, K.G.; Trèche, S.; Ruel, M.T.; Delpeuch, F. Dietary diversity is a good predictor of the micronutrient density of the diet of 6- to 23-month-old children in Madagascar. J. Nutr. 2008, 138, 2448–2453. [Google Scholar] [CrossRef]

	



Bandoh, D.A.; Kenu, E. Dietary diversity and nutritional adequacy of under-fives in a fishing community in the central region of Ghana. BMC Nutr. 2017, 3, 1–6. [Google Scholar] [CrossRef]

	



Kulwa, K.B.; Mamiro, P.S.; Kimanya, M.E.; Mziray, R.; Kolsteren, P.W. Feeding practices and nutrient content of complementary meals in rural central Tanzania: Implications for dietary adequacy and nutritional status. BMC Pediatr. 2015, 15, 171. [Google Scholar] [CrossRef] [PubMed]

	



Kinabo, J.L.; Mwanri, A.W.; Mamiro, P.S.; Kulwa, K.; Bundala, N.H.; Picado, J.; Msuya, J.; Ntwenya, J.; Nombo, A.; Mzimbiri, R. Infant and young child feeding practices on Unguja Island in Zanzibar, Tanzania: A ProPAN based analysis. Tanzan. J. Health Res. 2017, 19, 9. [Google Scholar] [CrossRef]

	



Vitta, B.S.; Benjamin, M.; Pries, A.M.; Champeny, M.; Zehner, E.; Huffman, S.L. Infant and young child feeding practices among children under 2 years of age and maternal exposure to infant and young child feeding messages and promotions in Dar es Salaam, Tanzania. Matern Child Nutr. 2016, 12, 77–90. [Google Scholar] [CrossRef][Green Version]

	



Belew, A.K.; Ali, B.M.; Abebe, Z.; Dachew, B.A. Dietary diversity and meal frequency among infant and young children: A community based study. Ital. J. Pediatr. 2017, 43, 73. [Google Scholar] [CrossRef] [PubMed]

	



Ekesa, B.; Walingo, M.; Abukutsa-Onyango, M. Influence of agricultural biodiversity on dietary diversity of preschool children in Matungu division, Western Kenya. Afr. J. Food Agric. Nutr. Dev. 2008, 8, 390–404. [Google Scholar] [CrossRef]

	



Modjadji, P.; Molokwane, D.; Ukegbu, P. Dietary Diversity and Nutritional Status of Preschool Children in North West Province, South Africa: A Cross Sectional Study. Children 2020, 7, 174. [Google Scholar] [CrossRef]

	



Neumann, C.; Harris, D.; Rogers, L. Contribution of animal source foods in improving diet quality and function in children in the developing world. Nutr. Res. 2002, 22, 193–220. [Google Scholar] [CrossRef]

	



WHO. Infant and Young Child Feeding Counselling: An Integrated Course: Trainer’s Guide; World Health Organization: Geneva, Switzerland, 2021. [Google Scholar]

	



Bi, J.; Liu, C.; Li, S.; He, Z.; Chen, K.; Luo, R.; Wang, Z.; Yu, Y.; Xu, H. Dietary Diversity among Preschoolers: A Cross-Sectional Study in Poor, Rural, and Ethnic Minority Areas of Central South China. Nutrients 2019, 11, 558. [Google Scholar] [CrossRef]

	



Ogechi, U.P.; Chilezie, O. Assessment of Dietary Diversity Score, Nutritional Status and Socio-demographic Characteristics of Under-5 Children in Some Rural Areas of Imo State, Nigeria. Malays. J. Nutr. 2017, 23, 425–435. [Google Scholar]

	



Steyn, N.P.; Nel, J.H.; Nantel, G.; Kennedy, G.; Labadarios, D. Food variety and dietary diversity scores in children: Are they good indicators of dietary adequacy? Public Health Nutr. 2006, 9, 644–650. [Google Scholar] [CrossRef] [PubMed]

	



Sealey-Potts, C.; Potts, A. An assessment of dietary diversity and nutritional status of preschool children. Austin, J. Nutr. Food Sci. 2014, 2, 1040. [Google Scholar]

	



Sirasa, F.; Mitchell, L.; Harris, N. Dietary diversity and food intake of urban preschool children in North-Western Sri Lanka. Matern Child Nutr. 2020, 16, e13006. [Google Scholar] [CrossRef]

	



Berhane, H.Y.; Jirström, M.; Abdelmenan, S.; Berhane, Y.; Alsanius, B.; Trenholm, J.; Ekström, E.C. Social Stratification, Diet Diversity and Malnutrition among Preschoolers: A Survey of Addis Ababa, Ethiopia. Nutrients 2020, 12, 712. [Google Scholar] [CrossRef]

	



Tariku, E.Z.; Abebe, G.A.; Melketsedik, Z.A.; Gutema, B.T. Prevalence and factors associated with stunting and thinness among school-age children in Arba Minch Health and Demographic Surveillance Site, Southern Ethiopia. PLoS ONE 2018, 13, e0206659. [Google Scholar] [CrossRef]

	



M’Kaibi, F.K.; Steyn, N.P.; Ochola, S.A.; Du Plessis, L. The relationship between agricultural biodiversity, dietary diversity, household food security, and stunting of children in rural Kenya. Food Sci. Nutr. 2017, 5, 243–254. [Google Scholar] [CrossRef]

	



Sawadogo, P.S.; Martin-Prével, Y.; Savy, M.; Kameli, Y.; Traissac, P.; Traoré, A.S.; Delpeuch, F. An infant and child feeding index is associated with the nutritional status of 6- to 23-month-old children in rural Burkina Faso. J. Nutr. 2006, 136, 656–663. [Google Scholar] [CrossRef]

	



Penafiel, D.; Lachat, C.; Espinel, R.; Van Damme, P.; Kolsteren, P. A systematic review on the contributions of edible plant and animal biodiversity to human diets. Ecohealth 2011, 8, 381–399. [Google Scholar] [CrossRef]

	



Paudel, R.; Pradhan, B.; Wagle, R.R.; Pahari, D.P.; Onta, S.R. Risk factors for stunting among children: A community based case control study in Nepal. Kathmandu Univ Med. J. 2012, 10, 18–24. [Google Scholar] [CrossRef]

	



Jelenkovic, A.; Sund, R.; Hur, Y.M.; Yokoyama, Y.; Hjelmborg, J.V.; Möller, S.; Honda, C.; Magnusson, P.K.; Pedersen, N.L.; Ooki, S.; et al. Genetic and environmental influences on height from infancy to early adulthood: An individual-based pooled analysis of 45 twin cohorts. Sci. Rep. 2016, 6, 28496. [Google Scholar] [CrossRef] [PubMed]

	



Hall, A.B.; Tolonen, A.C.; Xavier, R.J. Human genetic variation and the gut microbiome in disease. Nat. Rev. Genet. 2017, 18, 690–699. [Google Scholar] [CrossRef]

	



Chu, A.Y.; Workalemahu, T.; Paynter, N.P.; Rose, L.M.; Giulianini, F.; Tanaka, T.; Ngwa, J.S.; Qi, Q.; Curhan, G.C.; Rimm, E.B.; et al. Novel locus including FGF21 is associated with dietary macronutrient intake. Hum. Mol. Genet. 2013, 22, 1895–1902. [Google Scholar] [CrossRef] [PubMed]

	



Arimond, M.; Ruel, M.T. Dietary diversity is associated with child nutritional status: Evidence from 11 demographic and health surveys. J. Nutr. 2004, 134, 2579–2585. [Google Scholar] [CrossRef] [PubMed]

	



Ciptanurani, C.; Chen, H. Household structure and concurrent stunting and overweight among young children in Indonesia. Public Health Nutr. 2021, 24, 2629–2639. [Google Scholar] [CrossRef]

	



Mengesha, A.; Hailu, S.; Birhane, M.; Belay, M.M. The Prevalence of Stunting and Associated Factors among Children Under Five years of age in Southern Ethiopia: Community Based Cross-Sectional Study. Ann. Glob. Health 2021, 87, 111. [Google Scholar] [CrossRef]

	



Blankenship, J.L.; Gwavuya, S.; Palaniappan, U.; Alfred, J.; deBrum, F.; Erasmus, W. High double burden of child stunting and maternal overweight in the Republic of the Marshall Islands. Matern. Child. Nutr. 2020, 16, e12832. [Google Scholar] [CrossRef]

	



Rayhan, M.I.; Khan, M. Factors causing malnutrition among under five children in Bangladesh. Pak. J. Nutr. 2006, 5, 558–562. [Google Scholar]

	



Jela, N.P. Prevalence Of Childhood Malnutrition And Associated Factors Among Children Aged 6-59 Months In Busia District. Ph.D. Thesis, University of Nairobi, Nairobi, Kenya, 2016. [Google Scholar]

	



Emmanuel, A.; Nwachukwu, J.O.; Adetunji, O.E.; Hosea, G.K.; Kumzhi, P.R. Malnutrition and Associated Factors Among Underfive in a NIGERIA Local Government Area. Int. J. Contemp. Med. Res. 2016, 3, 1766–1768. [Google Scholar]

	



Shah, S.K.; Shetty, S.K.; Singh, D.R.; Mathias, J.; Upadhaya, A.; Pandit, R. Prevalence of undernutrition among musahar children aged between 12 to 59 Months in urban Siraha district, Nepal. MOJ Public Health 2016, 4, 00093. [Google Scholar] [CrossRef]








[image: Nutrients 15 00573 g001 550] 





Figure 1. State of food security of households living in central-western Chad, January 2021. 
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Table 1. Demographic characteristics of household heads (n = 881).
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	Characteristics
	Modality
	n (%)





	Age of household head
	≤35

36–45

46–55

≥56
	545 (61.9)

297 (33.7)

24 (2.7)

15 (1.7)



	Sex of household head
	Male

Female
	618 (70.1)

263 (29.9)



	Marital status of household head
	Married

Otherwise
	864 (98.1)

17 (1.9)



	Education of household head
	Primary level and below

Secondary level and above
	283 (32.1)

598 (67.9)



	Profession
	Wage-earner

Self-employed

Unemployed
	414 (47.0)

370 (42.0)

97 (11.0)
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Table 2. Demographic characteristics of households (n = 881).
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	Characteristics
	Modality
	n (%)





	Household income source
	≤1

2–4
	470 (53.3)

411 (46.7)



	Household size
	≤5

6–8

>8
	291 (33)

543 (61.6)

47 (5.3)



	Number of Children ˂ 5 years
	1–2

3–4

5–6
	826 (93.8)

50 (5.7)

5 (0;5)



	Household drinking water source
	Tap water

Well water

Borehole water

Surface water
	259 (29.4)

17 (1.9)

603 (68.5)

2 (0.2)



	Type of accommodation
	Rammed earth house

Red brick house

Cinder block house
	156 (17.7)

487 (55.3)

238 (27.0)



	Household socio-economic status
	Lowest

Middle

Highest
	93 (10.6)

763 (86.6)

25 (2.8)
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Table 3. Characteristics of children included in the study (n = 881).
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	Variable
	n (%)
	Mean ± SD





	Child’s sex

Boys

Girls
	357 (40.5)

524 (59.5)
	



	Child’s age

12–23 months

24–59 months
	547 (62.1)

334 (37.9)
	22.5 ± 7.9
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Table 4. Distribution of children aged 12–59 months by dietary diversity score.
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	Variable
	n (%)
	Mean ± SD





	DDS

Minimum not met

Minimum met
	241 (27.4)

640 (72.6)
	6.5 ± 1.6
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Table 5. Associations of child stunting status with socio-demographic features of the respondents in central-western Chad, January 2021 (n = 881).
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Characteristics

	
Stunted (n = 223)

	

	
No Stunted (n = 658)

	
p-Value




	
n

	
%

	

	
n

	
%






	
Sex of household head

	

	

	

	

	

	




	
 Male

	
160

	
25.9

	

	
458

	
74.1

	
0.545




	
 Female

	
63

	
24.0

	

	
200

	
76.0

	




	
Marital status of household head

	

	

	

	

	

	




	
 Married

	
215

	
24.9

	

	
649

	
75.1

	




	
 Otherwise

	
8

	
47.1

	

	
9

	
52.9

	
0.072




	
Level of education of household head

	

	

	

	

	

	




	
 Primary level and below

	
66

	
23.3

	

	
217

	
76.7

	




	
 Secondary level and above

	
157

	
26.3

	

	
441

	
73.7

	
0.350




	
Profession

	

	

	

	

	

	




	
 Wage-earner

	
113

	
27.3

	

	
301

	
72.7

	




	
 Self-employed

	
84

	
22.7

	

	
286

	
77.3

	




	
 Unemployed

	
26

	
26.8

	

	
71

	
73.2

	
0.315




	
Household income source

	

	

	

	

	

	




	
 ≤1

	
120

	
25.5

	

	
350

	
74.5

	




	
 2–4

	
103

	
25.1

	

	
308

	
74.9

	
0.873




	
Household size

	

	

	

	

	

	




	
 <5

	
59

	
20.3

	

	
232

	
79.7

	




	
 5–8

	
144

	
26.5

	

	
399

	
73.5

	




	
 >8

	
20

	
42.6

	

	
27

	
57.4

	
0.003




	
Household socio-economic status

	

	

	

	

	

	




	
 Low

	
26

	
28.0

	

	
67

	
72.0

	




	
 Middle

	
187

	
24.5

	

	
576

	
75.5

	




	
 High

	
10

	
40.0

	

	
15

	
60.0

	
0.177




	
Child’s age (months)

	

	

	

	

	

	




	
 24–59

	
71

	
21.3

	

	
263

	
78.7

	




	
 12–23

	
152

	
27.8

	

	
395

	
72.2

	
0.031
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Table 6. Characteristics of children aged 12–59 months with and without stunting in relation to selected socio-demographic and economic characteristics (n = 881).
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Characteristic

	
Stunting Status

	
Bivariate Analysis

	
Multivariate Analysis




	
Stunted (n = 223)

	
Normal (n = 658)

	
OR

	
95% CI

	
p

	
AOR †

	
95% CI

	
p




	
n

	
%

	
n

	
%

	
Lower

	
Upper

	
Lower

	
Upper






	
Marital status of household head

	

	

	

	

	

	

	

	

	

	

	

	




	
 Married

	
215

	
24.9

	
649

	
75.1

	
1.00

	

	

	

	
1.00

	

	

	




	
 Otherwise

	
8

	
47.1

	
9

	
52.9

	
2.683

	
1.022

	
7.041

	
0.072

	
1.710

	
0.628

	
4.655

	
0.294




	
Household size

	

	

	

	

	

	

	

	

	

	

	

	




	
 <5

	
59

	
20.3

	
232

	
79.7

	
1.00

	

	

	

	
1.00

	

	

	




	
 5–8

	
144

	
26.5

	
399

	
73.5

	
1.149

	
1.007

	
2.001

	

	
1.706

	
0.893

	
3.259

	
0.106




	
 >8

	
20

	
42.6

	
27

	
57.4

	
2.913

	
1.528

	
5.552

	
0.003

	
2.682

	
1.359

	
5.293

	
0.004




	
Child’s age (months)

	

	

	

	

	

	

	

	

	

	

	

	




	
 24–59

	
152

	
27.8

	
395

	
72.2

	
1.00

	

	

	

	
1.00

	

	

	




	
 12–23

	
71

	
21.3

	
263

	
78.7

	
1.425

	
1.033

	
1.967

	
0.031

	
1.428

	
1.033

	
1.973

	
0.031




	
Food insecurity

	

	

	

	

	

	

	

	

	

	

	

	




	
 Food Secure

	
90

	
20.4

	
352

	
79.6

	
1.00

	

	

	

	
1.00

	

	

	




	
 Mild Food Insecure

	
47

	
27.3

	
125

	
72.7

	
1.471

	
0.978

	
2.210

	

	
1.733

	
1.021

	
3.079

	
0.042




	
 Moderate Food Insecure

	
29

	
24.0

	
92

	
76.0

	
1.233

	
0.765

	
1.987

	

	
1.609

	
0.987

	
2.621

	
0.056




	
 Severe Food Insecure

	
57

	
39.0

	
89

	
61.0

	
2.505

	
1.670

	
3.756

	
0.000

	
2.356

	
1.540

	
3.605

	
0.000




	
Dietary diversity

	

	

	

	

	

	

	

	

	

	

	

	




	
 Minimum met

	
166

	
25.9

	
474

	
74.1

	
1.00

	

	

	

	
1.00

	

	

	




	
 Minimum not met

	
57

	
23.7

	
184

	
76.3

	
0.885

	
0.626

	
1.250

	
0.487

	
0.962

	
0.671

	
1.380

	
0.833








Significance at p value of < 0.05, 0.01, and 0.001; 95% CI: 95% confidence interval; OR: odds ratio; † adjusted with household SES level, child’s age, child’s gender.
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