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Abstract
Background
One of the impacts of the COVID-19 pandemic was the weakening of the community's economic condition. The weak economy of the community will have an impact on household food security. This study aims to determine food security in the COVID-19 pandemic situation and the impact of the pandemic on food security in urban and semi-urban areas.


Methods
A cross-sectional study with a total sample of 517 people who live in urban (Jakarta) and semi-urban (Depok) areas. The research data was collected online and purposively through Posyandu cadres who have access to family/community. Food security was measured using HFIAS (Household Food Insecurity Access Scale) method, while impact of COVID-19 pandemic was categorized into two categories: impacted (reduced income and laid off) and less impacted (not reduced income and laid off). Data analysis used the Chi-square test and multiple logistic regression.

Results
There were 65.0% of households with various level of food insecurity during the COVID-19 pandemic. The results of the multivariate analysis showed that family income during the COVID-19 pandemic (AOR = 4.2; CI = 2.7–6.7), the type of impact of the COVID-19 pandemic, i.e., reduced income and stopped working (AOR = 2.6; CI = 1.6–4.1), and the age of the respondent (AOR = 1.7; CI = 1.1–2.5) were significantly related to household food security during the pandemic after being controlled by husband's work status. Households with lower income had 4 times higher risk to experience food insecurity compared to those with higher income. Heavily impacted households (through reduced income and stopped working) had 3 times higher risk to experience food insecurity compared to those who did not. Additionally, we found that households with younger respondent (< 31 years old) had 2 times higher risk to experience food insecurity compared to those older counterparts.

Conclusions
The COVID-19 pandemic impacted household food security in both urban and semi-urban areas through worsening employment status and income condition.
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Background
Currently, the world is facing a COVID-19 pandemic which come in waves, and it is difficult to predict when it will be ended. The COVID-19 pandemic has had a very broad impact, not only health and psychological impacts, but also impacts on the economic aspect of the society and the well-being of a nation. The implementation of measures to reduce infection such as physical distancing, work from home, travel ban, and other personal hygiene practices had affected and to a large extent, disrupted the economy [1]. Not a few companies finally terminated their employees to keep the company's financial health. The Ministry of Manpower of Republic of Indonesia reported that workforce affected by COVID-19 reached ± 3.05 million people as of early June 2020, and unemployment was estimated to reach 5.23 million [2]. Groups who were more at risk of losing their jobs and income are those from poor and vulnerable households (shop workers, waiters, cleaners, etc.) as well as those from the informal sector [3].
The weakened conditions of economics as a whole would certainly have impacts on purchasing power and consumption, especially in terms of food consumption. This will affect household food security. Studies had shown that low economic condition of family was significantly associated with household food insecurity [4–6]. The condition of low household food security will have an impact on child feeding. Studies also reported that food insecurity was significantly associated with child feeding practices [7–9]. Children living in food-secure households were significantly more likely to achieve appropriate feeding practices than children in food-insecure households [7].
Feeding the child should be in accordance with the nutrition recommendation because children simply need adequate nutrition to support growth and development. Nutrient intakes in toddlers, both macronutrient and micronutrient, has a major role in growth, and intake in sufficient quantities can prevent growth faltering in children [10–12]. If child feeding is not in accordance with the recommendation, it will affect the child's growth and cause nutritional problems such as stunting. Before the pandemic, the number of malnutrition in children under five in Indonesia was already high. Based on Basic Health Research (Riskesdas) data in 2018, the prevalence of stunting was 30.8%, underweight was 17.7%, wasting was 10.2% [13]. The high prevalence of malnutrition problems in Indonesia might be caused by many factors, one of them is the lack of energy and protein intake as a direct result of improper child feeding.
Pandemic was predicted to escalate malnutrition problems such as stunting, underweight and wasting among under-five children. In 2021, stunting was predicted to be increased to 32.5%, underweight to 23.0% and wasting to 10.5% [14]. One major cause of the increasing malnutrition rates due to COVID-19 pandemic was through reduced household income [15] which negatively affected buying power as well as reduced food availability and reduced household food security level [16]. Lower household food security directly affect food consumption and nutrient intakes of household members at varying degree.
This study aims to determine food security and the impact of the pandemic on food security in urban and semi-urban areas in Indonesia. The Jakarta area represents people from urban areas (urban) with middle to upper socio-economic level and the Depok area represents people in semi-urban areas with a more heterogeneous socio-economic, some were middle to upper and middle to lower.
Methods
This study was quantitative research with a cross-sectional approach. The research was conducted in Jakarta and Depok in October–December 2020. Samples were taken from people who live in Jakarta and Depok in accordance with the inclusion criteria (have family that one of its members consisting of infant, toddlers, pregnant women, lactating mothers, and come from families with middle and low income (< minimum salary level Jakarta and Depok)). The selection of a family that has one of them is an infant/toddler/under-five/pregnant mother/lactating mother because the food security seen is from the vulnerable group in the first 1000 days whose nutrients must be met. The sample size in this study was obtained using the formula for the two-proportion difference hypothesis test sample, and based on previous research [17], it was found that the sample size was 500 people, and in this study, the respondents obtained were 517 people. The formula used was as follows [18]:[image: $$n = \frac{{\left\{ {z_{1 - \alpha /2} \sqrt {2P \left( {1 - P} \right)} + Z_{1 - \beta } \sqrt {P_{1} \left( {1 - P_{1} } \right) + P_{2} \left( {1 - P_{2} } \right)} } \right\}^{2} }}{{\left( {P_{1} - P_{2} } \right)^{2} }}$$]




Note n: number of sample, [image: $$z_{1 - \alpha /2}$$]: Z score at 1–α/2 (90%) = 1.64, [image: $$Z_{1 - \beta }$$]: Z score at 80% power = 0.84, P1: Proportion of food security among low wife’s education = 0.556 [17], P2: Proportion of food security among high wife’s education = 0.445 [17], P: (P1 + P2)/2 = 0.501.
The dependent variable in this study was food security. Independent variables were the impact of the COVID-19 pandemic, wife's education, husband's education, wife's work status during the pandemic, husband's work status during the pandemic, number of family dependents during the pandemic, family income during the pandemic, family expenses during the pandemic, the number of people working during the pandemic and respondent's age. The impact of the COVID-19 pandemic in this study was categorized into two categories, namely affected (reduced income and stopped working) and less affected (other than reduced income and stopped working). Food security is measured using the HFIAS (Household Food Insecurity Access Scale) method, reflecting physical access (food availability at the household level) [19]. Respondents were given nine questions, each of which had a score of 0–3. In this method, food security was categorized into four levels, namely food security if the total score was 0–1, mild food insecurity if the total score was 2–7, moderate food insecurity if the total score was 8–14, and severe food insecurity if the total score was 15–27 [20]. From that categories, then categorized into 2, namely food security and food insecurity.
Data was collected purposively, namely respondents who live in the Jakarta and Depok areas and meet the research inclusion criteria were asked to fill out online questionnaires. Methods to contact respondent were through advertisement on social media and through list of mothers held by Posyandu cadres. Social media used to get contact with potential respondent were Facebook and Instagram. To anticipate fraud, where one respondent might fill out the questionnaire several times, screening was implemented and link to online questionnaire was personally distributed to candidate respondents. However, this step was not so effective because numbers of respondent who fill out the questionnaire were very small and data collection was very slow. Therefore, an additional method of contacting respondents was done through gathering list of mothers from Posyandu cadres. Posyandu cadres from Jagakarsa Village, Tanjung Barat Subdistrict in Jakarta and Beji, Beji Subdistrict in Depok were selected purposively based on their willingness to collaborate in conducting research in the pandemic era and their willingness to share link to screening questionnaire to families in their environment. Furthermore, respondents (from the list of Posyandu cadres) who had filled out the screening link were checked and if they met the inclusion criteria, a complete questionnaire link was given. This second method gave better results in term of participation and representativeness.
After the data were cleaned (including treatment for missing data, in which there was none), univariate, bivariate, and multivariate analyses were conducted. Chi-square test was used in bivariate analysis. Variables with p value less than 0.25 in bivariate analysis were included in the multivariate analysis using multiple logistic regression. Odds ratios with 95% confidence interval were calculated to determine the association between food security and other independent variables. Collinearity and interaction were examined, and no significant collinears and interaction were found. Test results were significant when p value is ≤ 0.05.
Results
A total of 517 respondents participated in this study. Respondents obtained from advertisement on social media were 167 people (115 in Jakarta and 52 in Depok). Respondents obtained from the list of Posyandu cadres were 350 people (143 in Jakarta and 207 in Depok (Table 1).Table 1Number of respondents by data source and region


	Data source
	Region
	Total

	Jakarta
	Depok

	Social media
	115 (44.6%)
	52 (20.1%)
	167 (32.3%)

	Posyandu cadres
	143 (55.4%)
	207 (79.9%)
	350 (67.7%)

	Total
	258 (100%)
	259 (100%)
	517 (100%)




As many as 75.2% of households in study areas experienced the impact of the COVID-19 pandemic. The type of impact occurred in both urban and semi-urban areas were relatively similar. Impact mostly felt was the reduction in income (felt by 63.2% respondent in Jakarta and 62.2% in Depok). Other impacts including not being able to leave the house (18.2% in Jakarta and 17.8% in Depok), stopped work (13.6% in Jakarta and 11.6% in Depok), increasing price of household necessities (4.7% in Jakarta and 6.2% in Depok), increasing food prices (felt only in Depok, 2.3%), and lack of public transportation (felt only in Jakarta, 0.4%).
The impact of pandemic started to be felt in both Jakarta and Depok in March 2020 (62.8% and 68.3%, respectively). In terms of food shortages during the pandemic, half of the respondent said they sometimes experienced it (50.8% in Jakarta and 47.1% in Depok). The cause of food shortages was mainly due to reduced family income (81.3% in Jakarta and 81.6% in Depok). The results showed that in total, 15.5% of households were categorized as having severe food insecurity, 28.2% having moderate food insecurity, and 21.3% having mild food insecurity, while 35.0% of respondents could be categorized as having adequate food security (Table 2).Table 2Situation of the impact of the pandemic and food security during the pandemic


	Variable
	Jakarta
	Depok
	Total

	Impact of the COVID-19 pandemic

	 Affected
	198 (76.7%)
	191 (73.7%)
	389 (75.2%)

	 Less affected
	60 (23.3%)
	68 (26.3%)
	128 (24.8%)

	First impact suffered

	 Income reduced
	163 (63.2%)
	161 (62.2%)
	324 (62.7%)

	 Can't leave the house
	47 (18.2%)
	46 (17.8%)
	93 (18.0%)

	 Stopped working
	35 (13.6%)
	30 (11.6%)
	65 (12.6%)

	 Expensive price
	12 (4.7%)
	16 (6.2%)
	28 (5.4%)

	 Expensive food prices
	0 (0.0%)
	6 (2.3%)
	6 (1.2%)

	 Others (lack of public transportation)
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	First impact of the pandemic

	 March 2020
	162 (62.8%)
	177 (68.3%)
	339 (65.6%)

	 April 2020
	60 (23.3%)
	53 (20.5%)
	113 (21.9%)

	 May 2020
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	 June 2020
	8 (3.1%)
	3 (1.2%)
	11 (2.1%)

	 July 2020
	4 (1.6%)
	3 (1.2%)
	7 (1.4%)

	 August 2020
	3 (1.2%)
	1 (0.4%)
	4 (0.8%)

	 September 2020
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	 October 2020
	19 (7.4%)
	22 (8.5%)
	41 (7.9%)

	Food shortages during pandemic

	 Yes always
	28 (10.9%)
	21 (8.1%)
	49 (9.5%)

	 Yes, often
	28 (10.9%)
	31 (12.0%)
	59 (11.4%)

	 Yes, sometimes
	131 (50.8%)
	122 (47.1%)
	253 (48.9%)

	 No
	71 (27.5%)
	85 (32.8%)
	156 (30.2%)

	Cause of food shortage

	 Expensive food price
	18 (9.6%)
	18 (10.3%)
	36 (10.0%)

	 Decreased income
	152 (81.3%)
	142 (81.6%)
	294 (81.4%)

	 Don't have income
	16 (8.65)
	14 (8.0%)
	30 (8.3%)

	Food security during a pandemic

	 Severe food insecurity
	45 (17.4%)
	35 (13.5%)
	80 (15.5%)

	 Moderate food insecurity
	77 (29.8%)
	69 (26.6%)
	146 (28.2%)

	 Mild food insecurity
	54 (20.9%)
	56 (21.6%)
	110 (21.3%)

	 Adequate food security
	82 (31.8%)
	99 (38.2%)
	181 (35.0%)

	Food security during a pandemic

	 Food insecurity at various level
	176 (68.2%)
	160 (61.8%)
	336 (65.0%)

	 Adequate food security
	82 (31.8%)
	99 (38.2%)
	181 (35.0%)




The data showed that during pandemic in Jakarta and Depok, almost all families (90%) reduced the variety of food consumption when they experiencing food shortages. In addition, at the family level, an average of 83.9% of respondents also had a condition of not eating their preferred food, 72.0% consuming less food than needed, 68.4% consuming less food in a day, 65.1% consuming food that they do not want to eat, 28.8% did not eat anything in a day, 23.0% had experienced sleep in hunger at night and 12.5% did not eat anything a day and night because there was not enough food (Table 3).Table 3Food consumption conditions in households experiencing food shortage during a pandemic


	Variable
	Jakarta
	Depok
	Total

	Not eating favorite foods due to lack of resources

	 Yes
	157 (84.0%)
	146 (83.9%)
	303 (83.9%)

	 No
	30 (16.0%)
	28 (16.1%)
	58 (16.1%)

	Eating less varied food due to lack of resources

	 Yes
	168 (89.8%)
	325 (90.2%)
	325 (90.0%)

	 No
	19 (10.2%)
	17 (9.8%)
	36 (10.0%)

	Eating food that you don't want to eat due to lack of resources to get other food

	 Yes
	126 (67.4%)
	109 (62.6%)
	235 (65.1%)

	 No
	61 (32.6%)
	65 (37.4%)
	126 (34.9%)

	Eating less food than needed because there is not enough food

	 Yes
	133 (71.1%)
	127 (73.0%)
	260 (72.0%)

	 No
	54 (28.9%)
	47 (27.0%)
	101 (28.0%)

	Eating less food in a day because there is not enough food

	 Yes
	129 (69.0%)
	118 (67.8%)
	247 (68.4%)

	 No
	58 (31.0%)
	56 (32.2%)
	114 (31.6%)

	Not consuming anything as a result of food unavailability at home due to lack of resources to obtain food

	 Yes
	58 (31.0%)
	46 (26.4%)
	104 (28.8%)

	 No
	129 (69.0%)
	128 (73.6%)
	257 (71.2%)

	Sleeping in hungry condition at night because there is not enough food

	 Yes
	46 (24.6%)
	37 (21.3%)
	83 (23.0%)

	 No
	141 (75.4%)
	137 (78.7%)
	278 (77.0%)

	Do not eat anything day and night because there is not enough food

	 Yes
	28 (15.0%)
	17 (9.8%)
	45 (12.5%)

	 No
	159 (85.0%)
	157 (90.2%)
	316 (87.5%)




Changes in food consumption during the pandemic also occurred in vulnerable groups such as infants, toddlers, under-five, pregnant women, and lactating mothers in the family. Based on research data, it was known that changes in eating patterns were more common in pregnant women, which was 68.5%. Most of the changes in eating that occurred were in the reduction in the types of food eaten (Table 4), and one important finding was 46.7% mothers reduced consumption of fruits (Table 5).Table 4Changes in the diet of vulnerable groups in households during the pandemic


	Variable
	Infant
	Toddler
	Under-five
	Pregnant women
	Lactating mother

	Changes in family diet

	 Yes
	18 (16.2%)
	51 (44.0%)
	138 (43.0%)
	50 (68.5%)
	87 (46.3%)

	 No
	93 (83.8%)
	65 (56.0%)
	183 (57.0%)
	23 (31.5%)
	101 (53.7%)

	Changes in eating patterns that occur

	 The type of food eaten is reduced
	9 (50.0%)
	35 (68.8%)
	88 (63.8%)
	30 (60.0%)
	54 (62.1%)

	 Reduced amount of food eaten
	7 (38.9%)
	10 (19.6%)
	30 (21.7%)
	9 (18.0%)
	23 (26.4%)

	 Decreased number of meals per day
	1 (5.6%)
	4 (7.8%)
	18 (13.0%)
	11 (22.0%)
	9 (10.3%)

	 Others (unable to buy nutritious food, eat potluck, change brands)
	1 (5.6%)
	2 (3.9%)
	2 (1.4%)
	0 (0.0%)
	1 (1.1%)



Table 5Food groups with reduced consumption reported by pregnant women


	Food groups
	Frequency (percentage)

	Staple food
	3 (10.0%)

	Protein source food
	7 (23.3%)

	Fruits
	14 (46.7%)

	Dairy
	6 (20.0%)




Multivariate analysis was carried out by including nine independent variables, namely the impact of the COVID-19 pandemic, wife's education, husband's education, wife's work status during the pandemic, husband's work status during the pandemic, number of family dependents during the pandemic, family income during the pandemic, family expenses during the pandemic and respondent's age. The results of the analysis showed that variables significantly related to food security were family income during the COVID-19 pandemic (AOR = 4.2; CI = 2.7–6.7), the type of impact of the COVID-19 pandemic (AOR = 2.6; CI = 1.6–4.1), and respondent's age (AOR = 1.7; CI = 1.1–2.5) after being controlled by husband's work status during the pandemic (Table 6). Households with lower income have 4 times higher risk to experience food insecurity compared to those with higher income. Heavily impacted households (through reduced income and laid off) have 3 times higher risk to experience food insecurity compared to those who did not. Additionally, we found that households with younger respondent (< 31 years old) have 2 times higher risk to experience food insecurity compared to those older respondents.Table 6Multivariate final model


	Variable
	P value
	OR (95% CI)

	Impact of the COVID-19 pandemic
	 < 0.001
	2.6 (1.6–4.1)

	Family income during the pandemic
	 < 0.001
	4.2 (2.7–6.7)

	Respondent age
	0.011
	1.7 (1.1–2.5)

	Husband's work status
	0.171
	1.8 (0.8–4.1)




Discussion
Results of this study indicate that there was no significant difference in the impact of the pandemic on the community's economy between urban and semi-urban areas. In both urban and semi-urban areas, the impact of the COVID-19 pandemic most felt (felt by 62.7% respondents) was reduction in income. Similar thing was also reported by a study conducted in Vietnam which stated that the majority of respondents (66.9%) had a decrease in household income due to COVID-19 [15]. A study on American society conducted by the Pew Research Center [21] also reports that 60% of respondents had lower incomes than before the COVID-19 pandemic due to job losses, reduced worked hours, or pay cuts.
Regarding food security, this study showed that only 35% of respondents had adequate food security, the remaining 65.0% of respondents had various level of food insecurity during the COVID-19 pandemic. Food insecurity during the COVID-19 pandemic also occurred in various countries in the world with the relatively similar prevalence. In Bangladesh, there was an increase in the number of families experiencing food insecurity during the COVID-19 pandemic lockdown by 51.7% [22]. Adams et al. [23] in California also reported that there was an increase in food insecurity conditions during the COVID-19 pandemic. A study conducted in the USA showed that out of 3219 respondents, 32.3% of households had very low food security and 67.7% of households had low food security since COVID-19 [24].
Food shortages during the pandemic affected household food consumption. In this study, households that had food shortages tend to consume less varied foods. In addition, there were those who eat less food and some even do not eat any food in a day. Changes in household food consumption during the pandemic also occurred in Uganda and Kenya. Research conducted by Kansiime [16] indicated that during a pandemic COVID-19, a reduction in the frequency of consumption of a variety of food groups and mainly occurs in low-income families. Jafri et al. [25] also reported that during the COVID-19 pandemic there was less access to food so respondents tended to reduce the size and amount of food.
Changes in food consumption among vulnerable groups such as infants, toddlers, under-five, pregnant women, and lactating mothers also occurred in this study. It is of important note that pregnant women were the respondent who mostly experienced changes in food consumption during the pandemic in this study, they mostly reduced variety of food eaten. This reduction in variety of food among pregnant women was worrying because it will affect the adequacy of nutrient intakes such as protein, fat, iron, calcium, and other micronutrients that could affect the growth and development of fetus [26]. In this study, reduction in fruit consumption was the most common. This might reduce the intakes of folic acid, vitamin C and magnesium, all are micronutrients deemed as important for pregnant mothers [27]. Vitamin C would also influence absorption of iron and thus very important to overcome anemia, problem commonly suffered by pregnant women [26, 28]. Studies showed that fruit consumption also affect infant’s birth weight and increasing fruit consumption would reduce low birth weight risk [27, 29, 30].
Research conducted by Jafri et al. [25] reported that vulnerable groups such as children, pregnant women and the elderly were struggling to obtain adequate food during the COVID-19 pandemic, and one way to cope with this was by reducing the amount of food eaten. Changes in food consumption in vulnerable groups during the pandemic in this study pose high risk of the escalation of malnutrition problems, such as stunting [31]. On the other hand, parents were also at risk of experiencing malnutrition and decreased immunity which would in turn, increase the morbidity and mortality, especially among older parents [32].
This study reveals that family income during pandemic had a significant relationship with household food security. Households with low income (below the Jakarta/Depok minimum salary level) were 4 times more likely to experience food insecurity than households with higher income. Study in Bangladesh show that income loss was positively correlated with household food insecurity [33]. Family income directly affected family's purchasing power [34] and low family income tended to lead a less varied food [35, 36].
The type of impact of pandemic, in this case reduced income and stopped working, also had a significant relationship with food security. This finding is in line with research conducted by Kundu et al. [37] which showed that employment and income are potential predictors of low food security scores. Unicef [38] also emphasized that job losses and reduced income hindered access to food.
Another variable that had significant relationship with household food security was the age of the respondents. In this study, respondents aged < 31 years had a 2 times higher risk of experiencing food insecurity compared to their older counterpart. Similar results were also reported by Elsahoryi et al. [39] in Jordan, age was associated with food insecurity status, with younger respondents (18–30 years old) were 1.8 times more likely to experience severe food insecurity. Research by Abdullah et al. [40] in Malaysia, however, showed different result, where households with older household's heads were more food insecure than households with younger household's heads. Age is associated with the economic condition of the family, namely the age of older respondents tends to have a more established economy when compared to younger ages [40].
Husband's work status during the pandemic in this study became the control variable in the relationship between the independent variables and food security. The husband's work affected the amount of income received by the family which then affected the household's food security. Charvadeh et al. [41] reported that during the COVID-19 outbreak, the household head's work status was directly related to food security. Research in Bangladesh also showed that husband's employment status was significantly related to food security [37].
Results of this study could be applicable to other areas with similar setting, i.e., urban or semi-urban with typical socio-economic status of developing countries. It might be different, though, with rural areas where food network among families were more dense and stronger. There are some limitations of this study. First, this study was conducted online with its inherent flaw regarding possibility of distorted response which might be different to face-to-face interview. However, we expect the bias was non-differential due to similar environmental and socio-biographic characteristics of the respondents. Second, details of food consumption could not be captured perfectly since we could not use conventional food consumption instruments such as Food Frequency Questionnaire (FFQ) considering the burden of online survey.
Conclusion
The COVID-19 pandemic had an impact on decreasing the level of household food security through negative impacts on people's work and income in both urban and semi-urban areas. In this study, the variables that were significantly related to food security were family income during the COVID-19 pandemic (AOR = 4.2; 95%CI = 2.7–6.7), the type of impact of the COVID-19 pandemic, i.e., reduced income and stopped working (AOR = 2.6; 95%CI = 1.6–4.1), and respondent's age (AOR = 1.7; 95%CI = 1.1–2.5) after being controlled by husband's work status during the pandemic.
Recommendation
It is suggested to conduct more research by adding variables related to nutritional status especially for those vulnerables such as under-five children and pregnant women. There are challenges to develop a culturally sensitive instrument to measure food consumption via online survey. Government should provide more food security related content in information, education and communication on pandemic targeted to the communities. Especially related to coping strategies as not to sacrifice nutritional needs of vulnerable groups, e.g., pregnant women. Moreover, special attention should be paid to assist social aids including food aids to consider vulnerable groups in the family.
Acknowledgements
The authors thank to the Directorate of Research and Community Service at the University of Indonesia and the Directorate General of Strengthening Research and Development of the Ministry of Research, Technology and Higher Education of the Republic of Indonesia for supporting the study. Special thank you also to the management and cadres of Jagakarsa Village, Tanjung Barat Subdistrict, Jakarta and Beji Village, Beji Subdistrict, Depok for the fruitful cooperation in the implementation of the data collection process.

Authors' contributions
AS conducted data analysis and interpretation, reviewed and revised the manuscript; SF concepted and designed the study, prepared draft of manuscript; SCG collected, analyzed and added new related references for manuscript. All authors read and approved the final manuscript.

Funding
Agreement on Funding for Research and Community Service University of Indonesia NKB-2791/UN2.RST/HKP.05.00/2020 Fiscal Year 2020.

Availability of data and materials
The datasets during and/or analyzed during the current study available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
This research has received ethical approval from the Committee for Research Ethics and Community Service, Faculty of Public Health, University of Indonesia (Reference Number 582/UN2.F10. D11/PPM.00.02/2020).

Consent for publication
Not applicable.

Competing interest
No conflict of interest.


References
	1.
ILO-Jakarta. In the face of a pandemic: ensuring safety and health in the workplace. 2020. https://​www.​ilo.​org/​wcmsp5/​groups/​public/​---asia/​---ro-bangkok/​---ilo-jakarta/​documents/​publication/​wcms_​742959.​pdf. Accessed 18 June 2020.

	2.
CNBC Indonesia. 3 months corona, 3 million people got laid off and sent home. 2020. https://​www.​cnbcindonesia.​com/​news/​20200603193109-4-162890/​3-bulan-corona-3-juta-orang-kena-phk-dirumahkan. Accessed 18 June 2020.

	3.
Ministry of Finance RI. Steps to strengthen social protection and economic stimulus in facing the impact of COVID 19. 2020. https://​www.​kemenkeu.​go.​id/​media/​14790/​materi-konferensi-pers-1-april-2020.​pdf. Accessed 8 June 2020.

	4.
Almeida JA, Santos AS, Nascimento MADO, Oliveira JVC, Da Silva DG, Mendes-Netto RS. Factors associated with food insecurity risk and nutrition in rural settlements of families. Sci Electron Libr Online. 2017;22:479–88.

	5.
Alie S, Sulaiman N, Nor FM, Mesbah SF. Demographic factors, food security, health-related quality of life and body weight status of adolescents in rural area in Mentakab, Pahang, Malaysia. Malays J Nutr. 2019;25:297–307.Crossref

	6.
Ukegbu P, Nwofia B, Ndudiri U, Uwakwe N, Uwaegbute A. Food insecurity and associated factors among university students. Food Nutr Bull. 2019;40:271–81.Crossref

	7.
MacHaria TN, Ochola S, Mutua MK, Kimani-Murage EW. Association between household food security and infant feeding practices in urban informal settlements in Nairobi, Kenya. J Dev Orig Health Dis. 2018;9:20–9.Crossref

	8.
Owais A, Kleinbaum DG, Suchdev PS, Faruque ASG, Das SK, Schwartz B, Stein AD. Household food security and infant feeding practices in rural Bangladesh. Public Health Nutr. 2016;19:1875–81.Crossref

	9.
Ali NB, Tahsina T, Emdadul Hoque DM, Hasan MM, Iqbal A, Huda TM, Arifeen SE. Association of food security and other socioeconomic factors with dietary diversity and nutritional statuses of children aged 6–59 months in rural Bangladesh. PLoS ONE. 2019;14:1–18.

	10.
Elshazly RMSM, Haridy LAE. Catch up and control of malnutrition in stunted children under the age of 5 years by using recent recipe of nutrition. EC Nutr. 2018;3:193–9.

	11.
Mzumara B, Bwembya P, Halwiindi H, Mugode R, Banda J. Factors associated with stunting among children below five years of age in Zambia: evidence from the 2014 Zambia demographic and health survey. BMC Nutr. 2018;4:1–8.Crossref

	12.
Nasreddine LM, Kassis AN, Ayoub JJ, Naja FA, Hwalla NC. Nutritional status and dietary intakes of children amid the nutrition transition: the case of the Eastern Mediterranean Region. Nutr Res. 2018;57:12–27.Crossref

	13.
Ministry of Health RI. Main Results of Riskesdas 2018. Jakarta: Ministry of Health RI; 2018.

	14.
Atmarita. Prediction of the prevalence of wasting & stunting 2020–2021 due to the COVID-19 pandemic. Webinar series SDGs Center UNHAS. 7 November 2020.

	15.
Tran BX, Nguyen HT, Le HT, Latkin CA, Pham HQ, Vu LG, Le XTT, Nguyen TT, Pham QT, Ta NTK, Nguyen QT, Ho CSH, Ho RCM. Impact of COVID-19 on economic well-being and quality of life of the Vietnamese during the national social distancing. Front Psychol. 2020;11:1–9.Crossref

	16.
Kansiime MK, Tambo JA, Mugambi I, Bundi M, Kara A, Owour C. COVID-19 implications on household income and food security in Kenya and Uganda: findings from a rapid assessment. World Dev. 2021;137:1–10.Crossref

	17.
Naser IA, Jalil R, Wan Muda WM, Wan Nik WS, Shariff ZM, Abdullah MR. Association between household food insecurity and nutritional outcomes among children in Northeastern of Peninsular Malaysia. Nutr Res Pract. 2014;8:304–11.Crossref

	18.
Lemeshow S, Hosmer DW, Klar J, Lwanga SK. Sample size in health research. Yogyakarta: Gadjah Mada University Press; 1997.

	19.
Ashari CR, Khomsan A, Baliwati YF. Validasi HFIAS (household food insecurity access scale) in measuring food security: the case of urban and rural households in South Sulawesi. J Food Nutr Res. 2019;42:11–20.

	20.
Coates J, Swindale A, Bilinsky P. Household food insecurity access scale (HFIAS) for measurement of food access: indicator guide (v.3). Food and Nutrition Technical Assistance Project, Washington, D.C; 2007. p. 18–22.

	21.
Pew Research Center. Economic fallout from COVID-19 continues to hit lower-income Americans the hardest. 2020. https://​www.​pewsocialtrends.​org/​2020/​09/​24/​economic-fallout-from-covid-19-continues-to-hit-lower-income-americans-the-hardest/​. Accessed 31 Jan 2021.

	22.
Hamadani JD, Hasan MI, Baldi AJ, Hossain SJ, Shiraji S, Bhuiyan MSA, Mehrin SF, Fisher J, Tofail F, Tipu SMMU, McGregor SG, Ann Biggs B, Braat S, Pasricha SR. Immediate impact of stay-at-home orders to control COVID-19 transmission on socioeconomic conditions, food insecurity, mental health, and intimate partner violence in Bangladeshi women and their families: an interrupted time series. Lancet Glob Health. 2020;8:e1380–9.Crossref

	23.
Adams EL, Caccavale LJ, Smith D, Bean MK. Food insecurity, the home food environment, and parent feeding practices in the era of COVID-19. Obesity (Silver Spring). 2020;28:2056–63.Crossref

	24.
Niles MT, Bertmann F, Belarmino EH, Wentworth T, Biehl E, Neff R. The early food insecurity impacts of COVID-19. Nutrients. 2020;12:1–19.Crossref

	25.
Jafri A, Mathe N, Aglago EK, Konyole SO, Oudraogo M, Audain K, Zongo U, Laar AK, Johnson J, Sanou D. Food availability, accessibility and dietary practices during the COVID-19 pandemic: a multi-country survey. Pub Health Nutr. 2021;24:1798–805.Crossref

	26.
Mousa A, Naqash A, Lim S. Macronutrient and micronutrient intake during pregnancy: an overview of recent evidence. Nutrients. 2019;11:1–20.Crossref

	27.
Yonezawa Y, Obara T, Yamashita T, Sugawara J, Ishikuro M, Murakami K, Noda A, Ueno F, Suzuki S, Suganuma H, Kuriyama S. Fruit and vegetable consumption before and during pregnancy and birth weight of new-borns in Japan: the Tohoku medical megabank project birth and threegeneration cohort study. Nutr J. 2020;19:1–11.Crossref

	28.
Meija L, Rezeberga D. Proper maternal nutrition during pregnancy planning and pregnancy: a healthy start in life recommendations for health care professionals—the experience from Latvia. 2017. https://​www.​euro.​who.​int/​_​_​data/​assets/​pdf_​file/​0003/​337566/​Maternal-nutrition-Eng.​pdf. Accessed 16 Jan 2022.

	29.
Loy SL, Marhazlina M, Azwany YN, Jan JMH. Higher intake of fruits and vegetables in pregnancy is associated with birth size. Southeast Asian J Trop Med Public Health. 2011;42:1214–23.PubMed

	30.
Jang W, Kim H, Lee B, Chang N. Maternal fruit and vegetable or vitamin C consumption during pregnancy is associated with fetal growth and infant growth up to 6 months: results from the Korean Mothers and Children’s Environmental Health (MOCEH) cohort study. Nutr J. 2018;17:1–10.Crossref

	31.
Islam MS, Ullah ANZ, Mainali S, Imam MA, Hasan MI. Determinants of stunting during the first 1,000 days of life in Bangladesh: a review. Food Sci Nutr. 2020;8:4685–95.Crossref

	32.
Söderström L, Rosenblad A, Adolfsson ET, Bergkvist L. Malnutrition is associated with increased mortality in older adults regardless of the cause of death. Br J Nutr. 2017;117:532–40.Crossref

	33.
Ahmed F, Islam A, Pakrashi D, Rahman T, Siddique A. Determinants and dynamics of food insecurity during COVID-19. CDES Working Paper Series 01/20. https://​www.​monash.​edu/​_​_​data/​assets/​pdf_​file/​0006/​2297463/​WP2020n01_​v4.​pdf (2020). Accessed 02 Feb 2021.

	34.
Bhattacherjee S, Datta S, Ray K, Mukhopadhyay D. Nutrient adequacy and its correlation in a sub-Himalayan region of West Bengal, India. J Family Med Prim Care. 2016;5:314.Crossref

	35.
Kumera G, Tsedal E, Ayana M. Dietary diversity and associated factors among children of orthodox christian mothers/caregivers during the fasting season in Dejen District, North West Ethiopia. Nutr Metab. 2018;15:1–9.Crossref

	36.
Villa JKD, Santos TSS, Ribeiro AQ, e Silva AR, da Rocha Sant’Ana LF, Pessoa MC. Dietary patterns of children and socioeconomical, behavioral and maternal determinants. Rev Paul Pediatr. 2015;33:302–9.

	37.
Kundu S, Banna HA, Sayeed A, Sultana S, Brazendale K, Harris J, Mandal M, Jahan I, Abid MT, Khan SI. Determinants of household food security and dietary diversity during the COVID-19 pandemic in Bangladesh. Public Health Nutr. 2021;24:1–9.Crossref

	38.
Unicef. Policy Brief: The Impact of COVID-19 on Food Security and Nutrition. 2020. https://​www.​un.​org/​sites/​un2.​un.​org/​files/​sg_​policy_​brief_​on_​covid_​impact_​on_​food_​security.​pdf. Accessed 10 Jan 2021.

	39.
Elsahoryi N, Al-Sayyed H, Odeh M, McGrattan A, Hammad F. Effect of COVID-19 on food security: a cross-sectional survey. Clin Nutr. 2020;40:171–8.

	40.
Abdullah, Zhou D, Shah T, Ali S, Ahmad W, Din IU, Ilyas A. Factors affecting household food security in rural northern hinterland of Pakistan. J Saudi Soc Agric Sci. 2019;18:201–210.

	41.
Charvadeh MRP, Nasrabadi FM, Gholamrezai S, Vatanparast H, Flora C, Pelesaraei AN. The short-term effects of COVID-19 outbreak on dietary diversity andfood security status of Iranian households (A case study in Tehran province). J Clean Prod. 2021;281:124537.Crossref



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/41043_2022_285_Article_TeX_IEq2.png





OEBPS/navigation.xhtml

    
      Contents


      
        		Household food security during the COVID-19 pandemic in urban and semi-urban areas in Indonesia


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/41043_2022_285_Article_TeX_IEq1.png
Zl-a/2





OEBPS/images/41043_2022_285_Article_TeX_Equa.png
(21-as VIPA =P + Zi s VBT - P+ P (1- Py
(P = Py’

n =





OEBPS/css/sidebar.gif





