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Abstract
Background
Dietary guidelines for families with children are designed to meet the Dietary Recommended Intake. However, the cost of a healthy diet and the extent to which families can afford it in Israel is unclear.

Methods
The age distribution and the number of children per household by income quintile and geographic area in Israel in 2018 were obtained from the Central Bureau of Statistics. Food cost information was purchased from the commercial company Stornext. The cost of the recommended food items in the healthy diet for adults and children (by age group) was calculated using standard food portions and meal frequency and expressed as a percentage of the households net income. The proportion of households for which food expenditures exceeded 15% of the net income was calculated, followed by changes in food prices during 2018.

Results
The average daily dietary cost per person was 35.5 ± 7.7 New Israeli shekels (equivalent to $9.7 ± $2.11). For households with children, the median monthly cost of the recommended diet, as a percentage of net household income was 20%. There was an inverse association with socioeconomic status, as the median monthly food expenses for the first (lowest) quintile were 55% of the household's net income and only 9.3% of the 5th (highest) income quintile. By geographic residential area, the median percentage of the net income from monthly dietary costs was 23%. The highest costs were in Judea, Samaria, and Jerusalem. Lunch made up 47% of food expenditures, if theoretically omitted, diet expenditures for households with children would decrease by an average of 15%. The food group that composed the highest component of the food budget was the vegetable group, with an average cost of 29% monthly, followed by the meat and meat substitutes group (19%).

Conclusion
This theoretical calculation shows that two-thirds of the households with children in Israel could not purchase the recommended diet in 2018, with significant disparities according to socioeconomic status. Policymakers should consider steps to decrease health inequality in food affordability, targeting the three middle-lower income quintiles. Our findings suggest the need to expand the provision of school lunches. Further research is required to examine how changes in household food costs influence consumers’ food choices and the potential health implications of the high expenses identified in this study.
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Background
Access to nutritious food is essential for health across all life stages. Economic and accessibility challenges significantly impact diet quality, especially among low-socioeconomic status (LSES) families, perpetuating nutritional disparity [1, 2]. Food choices are shaped by affordability, availability, and accessibility [3]. LSES families face difficulty affording healthier options, leading to lower diet quality and adverse health impacts, including malnutrition and non-communicable diseases [1, 2, 4–6].
Internationally, rising food prices, especially fruits and vegetables, have increasingly restricted access to nutritious diets for LSES families. This has been documented in Israel as well [7–12]. From 2005 to 2020, the Consumer Price Index for these items rose substantially, creating economic barriers for those striving to purchase these essentials [13]. In contrast, higher-income households can typically afford these healthier, costlier foods [7].
Food insecurity (FI), defined as limited access to nutritionally adequate foods [6], remains a critical issue in Israel. In 2021, 16.1% of Israeli families, including a fifth of children, experienced FI [14]. The Taub Center’s 2016 Healthy Food Basket (HFB) report highlighted a gap, showing that while higher-income households exceeded the HFB’s estimated cost, lower-income households (1–3 quintiles) could not meet it, indicating a price barrier to a balanced diet [15]. However, the report lacked geographic data and relied on commercial data from major food chains, overlooking price variations and access challenges for those without convenient access to such stores.
Accessibility barriers further exacerbate food security issues, as limited access to supermarkets and affordable sources of nutritious food makes maintaining a balanced diet incredibly challenging for lower-income families. While Israel has not formally documented “food deserts,” approximately 30% of households lack private transportation, restricting access to more prominent, affordable grocery outlets and highlighting how economic and logistical constraints shape dietary choices [16–18].
Household food expenditure in Israel reflects these disparities. In 2018, households allocated 14.9% of their income to food, 12.2% for grains, 7.5% for fruits, 10.7% for vegetables, and 19.9% for meat, poultry, and fish [16]. However, this spending pattern varies widely across socioeconomic levels, affecting diet quality. While policies like the "hot meal program" support children in FI situations by providing one hot meal daily at schools [19, 20], they do not fully address the broader issue of accessibility to nutritious foods for all families.
Using the most updated available data from the Central Bureau of Statistics and purchasing data, this study aims to update and expand previous knowledge and estimate the cost of a healthy diet in Israel compared to actual household food expenditure across different socioeconomic groups, income quintiles, and geographic areas. By examining the economic and accessibility factors influencing diet quality, the study may suggest insights that could inform policies to enhance access to nutritious foods and promote nutritional equity.

Methods
Data sources and study design
The present study is an ecological correlational study relying on existing data. Our primary data were obtained from administrative sources, including household composition, recommended diets, and food prices. Figure 1 presents the study design. Dietary guidelines for children's daily nutritional needs, including food portions and recommended frequency of food items, are based on the Israeli Ministry of Health (MOH) guidelines for healthy eating [21–23]. Using the food products included in the Israeli HFB, we calculated the cost of a healthy diet by age group. Household composition and income quintiles were obtained from the Central Bureau of Statistics (CBS) [24].[image: ]
Fig. 1Study design


Israeli dietary guidelines
We used dietary guidelines from published reports and guidelines of the Israeli MOH for children and adults by age group. Briefly, the Israeli nutritional guidelines [25] are based on the Mediterranean diet, which is associated with lower morbidity and mortality at all ages [26–28]. The Mediterranean diet is generally characterized by a high intake of plant foods (e.g., vegetables, fruits, legumes, nuts, preferably whole-grain cereals), use of olive oil as the main dietary fat, a moderate intake of dairy products, a low or moderate intake of meat, poultry and fish, and a moderate consumption of wine (irrelevant for children). In addition, the Mediterranean diet is characterized by using fresh and local ingredients, home cooking, lower amounts of processed foods, and, thus, higher sustainability [29, 30]. For this research, we used menus prepared by the MOH for educational frameworks supplying meals for children based on the Mediterranean diet. The diets included food (items of food groups), variability, portion sizes, and frequency by food groups (times per week). The amounts of food items (measured in grams) were defined in the diets according to the following age groups: 1–3 [21], 4–5 [21], 6–8 [22], 9–13 [22], 14–18 [22], and 18–64 [23] years. The diets were composed of specific age groups.

Household composition
Using the latest Israeli census data (2018) of 2,549,070 households, the CBS analyzed the data according to our research needs and defined the average number of children per income quintile and geographic area by aggregating the numbers and percentages by children's age categories. (Appendix 1). For our analysis, we requested a special report on children's ages according to the ages of the recommended diets from CBS. Children aged 1–18 years were included in the analysis. Children younger than one year were excluded from the calculations since using a milk substitute (i.e., baby formula) is not the nutritional recommendation of the World Health Organization (WHO) and because there are no standards on how to price a breastfeeding mother's diet [21].

Food prices
We obtained food price data by geographic area and annual quarters per year from the commercial company Storenext [31]. The barcode contained the prices of products in the recommended HFB (64 items). For products not included in the basket and with no specific barcode, prices were matched according to the most frequently sold food item in this category by region and for each quarter of 2018. The 64 items from the HFB constituted 54% of the overall food items included in this analysis, and the remaining 46% of the items are the cheapest in their category which could be found in Stornext data.
Total food costs were then summed by family composition and expressed as a percentage of the net household income. The results are presented by household income quintile and geographic area. Databases and prices are updated to the latest available CBS survey of families with children from 2018 [16].


Calculating the dietary cost for households with children
Composition of the diet
The MOH and MOEI included foods in the HFB according to consumption data, as reflected in the Food Frequency Questionnaire (FFQ) of the 2014–2016 health and nutritional status survey. In each category, healthier alternatives were chosen [32]. We applied the following additional considerations to reduce dietary costs:	1.
For products included in the HFB, the price was calculated based on the average price according to the barcode of the product selected for monitoring in the HFB 2022

 

	2.
For products not included in the HFB, the most common, best-selling food brand was selected (i.e., "Osem" was selected as the most-sold brand of pasta).

 

	3.
Expensive meats were not included in the food group of "animal protein and legumes." Instead, cheaper products such as frozen whole chicken and frozen chicken breast were included.

 

	4.
A recipe was created for complex foods, such as pizza orcake, and the ratio of the main ingredients was calculated. Portion sizes were exacted according to those in the designated diets.

 

	5.
In the vegetable group, we used the average price for the specific common vegetables included in the HFB:

 

	6.
Fresh vegetables—scallions, lettuce, carrots, cucumbers, button mushrooms, white cabbage, tomatoes, red peppers, radishes, kohlrabi.

 

	7.
The cooked vegetables used were squash, cilantro, carrots, parsley, zucchini, and celery leaves.

 





Calculation of the cost of diets
Based on the recommended diets for adults and children aged one to 18, we multiplied serving sizes by the frequency of food items appropriate to the age group. Because the recommended daily intake in each group is composed of several foods, each serving represented a relative average of several foods in the same group. We calculated the total weight and price per week for each food item.

Quality control
Prior to calculating the costs, we compared the diets for each age group based on the MOH according to the DRIs. The nutritional requirements for energy were determined according to the Food and Agriculture Organization (FAO) guidelines [33]. The requirements for protein, carbohydrates, and micronutrients were calculated according to the DRIs [34]. Appendix 1 shows the composition of the diets per age group.

The food cost for households by income quintiles
To calculate the monthly household cost for each income quintile, we first calculated the monthly cost of each meal and each age group per person. We then expressed the diet cost per household as a percentage of net income per quintile. We multiplied the total number of people in each income quintile and age group and calculated the prices of the meals per day.

Household dietary cost by geographic area of residence
The subdivisions of geographic areas according to CBS data were as follows: Jerusalem, North, Haifa, Central, Tel Aviv, South, Judea, and Samaria. The subdivisions of geographic areas according to the Storenext database were as follows: Jerusalem, North except Haifa; Haifa, South Central, North Central, Tel Aviv, and South. Judea and Samaria are included in Jerusalem, North Central, and South. Food prices were adapted to the CBS geographic area by checking the matching of the places.
To calculate the monthly food costs for a household divided into seven geographic areas, we multiplied the cost of the meal per person for each age group by the number of people per geographic area. We expressed the dietary costs as a percentage of net income according to the 2018 CBS data.

The proportion of the dietary costs of the household's income
The cost was divided by the household's net income to examine households with children's theoretical ability to finance monthly dietary costs. Patient demographic groups and income levels were also included. Daily costs were calculated by average age and national average price and are expressed as a percentage of each food group. The average price of a daily healthy diet by age group was calculated, as was the average cost of a healthy diet per 1,000 cal by age group.


Dietary costs by price trends during 2018
The cost of a healthy diet per household and quintile according to food price trends in 2018 is described by annual quarters. The first quarter includes January, February, and March. The second quarter includes April, May, and June; the third includes July, August, and September; and the fourth includes October, November, and December. The seasonality of fruits and vegetables was considered.

Statistical analysis
The statistical analysis was performed using IBM SPSS statistics 27. We performed the Kolmogorov‒Smirnov test to check the normality of the distribution of food prices. The mean food costs are presented as the mean ± SD or median values. Proportions are presented as rates and percentages. We used Spearman's rank correlation coefficient to estimate the correlation between the income quintile and the percentages of the dietary costs of the income. Additionally, a t-test for independent samples was performed to determine if a statistically significant difference (P < 0.05) existed between the cost of a vegetarian diet (VegDiet) and a regular diet. The correlation could theoretically vary between 0 and 1.0. A correlation of 0 indicates a different price, whereas a correlation of 1.0 indicates no difference in price. Correlation values reflect a low match below 0.40, a fair to moderate game from 0.4 to 0.75, and a high match greater than 0.75. A P value of 0.05 indicated statistical significance.


Results
The daily dietary cost by age group
The average daily dietary cost per person was 35.5 ± 7.7 NIS, with variations across meals, age groups, and areas of residency. As shown in Table 1, the dietary costs increased with age. The cost of breakfast for individuals aged 9–13 is lower than for younger people because there is no recommendation for yogurt compared to age groups 1–8.Table 1Average price ± SD by meal and age group (NIS)


	Age group (years)
	1–3
	4–5
	6–8
	9–13
	14–18
	19–64
	Mean
(NIS)
	SD

	Breakfast
	7.03
	7.01
	7.02
	6.28
	7.00
	10.82
	7.53
	1.50

	Lunch
	8.55
	12.57
	14.12
	18.98
	20.44
	22.94
	16.27
	4.95

	Dinner
	3.99
	5.44
	4.55
	4.76
	5.61
	9.31
	5.61
	1.74

	Intermediate*
(Two meals)
	3.38
	6.61
	6.78
	7.60
	7.60
	4.67
	6.11
	1.56

	The total cost of meals per day
	22.94
	31.63
	32.47
	37.62
	40.64
	47.73
	35.51
	7.77


* Intermediate meals are usually eaten at 10 am and 4 pm in a typical Israeli schedule




Variation in the average diet cost between different age groups
We found a direct association between an increase in age group and an increase in the average price of a healthy daily diet (ρ = 1, p < 0.01), but no significant difference was found after further adjustment for 1000 cal (except for the age group of children aged 14–18 years) (ρ = 0.657, p = 0.156) (Fig. 2). The cost increased by 1.7 from 23 NIS for children aged 1–3 years to 41 NIS for children aged 14–18.[image: ]
Fig. 2Variation in the average diet cost between different age groups



Actual expenditure on food per family vs. the recommended expenditure on a healthy diet by income quintile, 2018
Figure 3 shows the difference in shekels per household between the required expenditure on food, according to our calculations, and the actual expenditure on food, as we received from the Central Bureau of Statistics, for all income quintiles. The largest gap exists in the first quintile (2700 NIS), and the increase in income quintiles reduces the gap.[image: ]
Fig. 3Actual expenditure on food per family vs. the cost of the recommended healthy diet by income quintile, 2018



The cost of a healthy diet for households with children by income quintiles
The median monthly dietary expense for households with children as a percentage of the net income was 20% (approximately 5,000 NIS per month). An inverse significant association between SES and BMI was found (ρ = −1, p < 0.001). As shown in Fig. 4, the costs of the recommended healthy diet from net income decrease as income quintiles increase: 55% of the first (lowest) income quintile and 9.3% of the 5th (highest) income quintile.[image: ]
Fig. 4The monthly cost of a healthy diet as a percentage of the household net income



Cost of a healthy diet for households with children by geographic residential area
The median monthly food cost for a household with children was 23% of its net income, with differences across meals and geographic residency areas. No statistically significant relationship was found between geographic residential location and the costs of the healthy menu for the household out of the net income (χ = 42, p = 0.227). The highest costs across all locations were attributed to lunch. The cost of lunch was 47% of the overall food expenses. The highest costs were found in Judea, Samaria, and Jerusalem (5780 NIS and 5700 NIS, respectively), and the lowest were found in Haifa and the North (4900 NIS and 4860 NIS, respectively). The costs in Tel Aviv, the Center, and the South ranged from 4960 to 5350 NIS.

Tracking Trends in Food Basket Prices During 2018
As shown in Fig. 5, the time trend evaluation of the cost of a healthy diet revealed an increase from the first quarter to the second (ρ = 1, p < 0.01), followed by a plateau until the fourth quarter (ρ = 0.651, p = 0.349).[image: ]
Fig. 5Description of average healthy diet costs by calendar quarters, 2018



Price proportions according to food groups
As presented in Fig. 6, costs varied by food group. The mean cost of the vegetable group was the highest component of the food budget, with an average daily price of 29% (9.02 NIS per day), followed by the meat and meat substitute group (19%). The group that was priced less was eggs and legumes (< 1%).[image: ]
Fig. 6Percentage of daily cost by food group from the total price of an average diet** **Daily costs were calculated by average age and national average price



The cost of a vegetarian diet
An additional calculation examined the cost of a vegetarian diet (in accordance with the recommendation of the MOH guidelines for a vegetarian diet) [21, 22]. We found a high correlation of 0.995 (P < 0.001) and no differences compared to a regular diet. The mean was −0.21 less expensive for the regular diet [95% confidence interval (95% CI) –13.25, 13.43], P = 0.98].

The average percentage monthly food cost by meal for households, 2018
Figure 7 presents the average cost of meals. The ratio between the average cost of breakfast, lunch, dinner, and two intermediate meals was 1.5:3.4:1.2:1, respectively, with lunch being the most expensive.[image: ]
Fig. 7The average monthly cost by meal for households (NIS as a percentage of the income)



The cost of a healthy diet for households with children by income quintiles, theoretically after omitting the cost of lunch for children during the five days of the week
Since 2018, a few changes have occurred in terms of eligible SFP children. In addition, if the SFP is expanded as recommended by Israeli experts to include all school-age children, they should receive lunches at educational institutions [35], and after theoretically omitting the cost of lunch for children during the five days of the week (Fig. 8), the median monthly dietary expense for households with children as a percentage of the net income should be 17% (approximately 4,100 NIS per month). Compared to the cost of a healthy diet that includes lunch for children during the seven days of the week (Fig. 4), there would be, on average, a 15% decrease in diet expenditures for households with children.[image: ]
Fig. 8Healthy Diet Monthly Cost as a Percentage of Household Income, Excluding Children’s Weekday Lunch Expenses



Food price index
In Israel, from January 2018 to December 2022, the food price index, including vegetables and fruits, increased by 11.4% [36]. The average cost of a recommended healthy diet per household in 2018 was 5000 (± 449) NIS. It can be estimated that in 2022, the recommended healthy diet per household cost was 5570 (± 500) NIS. Since we know that the level of net income for households has also risen accordingly, we assume that the proportion of expenditure on food out of income has remained the same throughout the years 2018–2023 for all income quintiles [36].


Discussion
This study quantified the cost of following governmental dietary guidelines for Israeli households with children, revealing an average monthly expense of 5000 (± 449) NIS in 2018. On average, this represented about 25% of household income, with stark disparities across income levels: 54.9% for the lowest income quintile and 9.3% for the highest (Appendix 2.1 CBS data). Unlike the Taub Center’s 2016 Healthy Food Basket (HFB) report, which used general dietary recommendations, our study utilized age-specific menus for a more precise cost assessment. It included regional price variations that the Taub report did not address [15]. These regional differences were evident, with higher costs in Jerusalem, Judea, and Samaria compared to lower costs in Haifa and the North [16]. Families in regions with larger household sizes, like Jerusalem, faced even higher costs despite lower average expenses in other areas, emphasizing the compounded impact of both family size and location on affordability (Appendix 2.2 CBS data). Our study also accounts for seasonal trends in food prices, showing quarterly cost fluctuations throughout 2018, an insight missing in prior reports yet essential for policy planning responsive to annual and seasonal changes [36].
Our findings reveal significant income-based disparities, with low-income families spending 54.9% of their income on a healthy diet, compared to 9.3% for high-income households [16]. We also identified that Israeli families with children allocate a considerable portion of their income to food. In 2018, the daily cost of a healthy diet per individual was approximately 11.3 USD, almost three times higher than the 4.3 USD average in high-income countries [37]. The cost ratio of a healthy diet to actual food expenditure was 1.38 in Israel, far exceeding the 0.77 seen in other high-income nations, underscoring the affordability challenge [38]. Additionally, lunch was the most expensive meal, making up 47% of the daily food cost, which suggests targeted policies to expand school meal programs [19, 39].
School meal programs play a crucial role in promoting healthy eating habits among children, as shown in the U.S. and U.K., where participants in school feeding programs have been found to consume less saturated fat and sugar, with healthier weight outcomes than non-participants [40–42]. In Israel, where lunch is often the most costly meal, the School Feeding Program (SFP) was established in 2005 to provide daily meals to eligible students, although access remains limited. Expanding this program could further support children’s health, educational attainment, and social equity, particularly for families in the middle-income deciles [19, 39, 43]. Additionally, implementing mechanisms to ensure meal access during school closures could prevent food insecurity during crises [20]. Expanded access to school meals could reduce household food costs significantly, with government-funded lunches previously decreasing food expenses by approximately 900 NIS per month, or 15%, for families with children in 2018.
Addressing affordability and accessibility is essential to tackle food insecurity. Research has shown that low-income households are more likely to buy unhealthy foods due to their lower cost and greater availability than healthier options [44, 45]. Policies to make nutritious foods more affordable include subsidies, price adjustments, and government-regulated healthy food baskets [46]. Another policy tool is the development of a healthy food basket, which varies across countries based on ethnic/local flavors, typical consumption, and health considerations. For instance, Australia's Illawarra Healthy Food Basket (IHFB) includes 57 items [47], while Canada's 2019 food basket includes 61 nutritious foods [48]. In 2020, Israel's Ministry of Health (MOH) and Ministry of Economic and Industry (MOEI) launched a Healthy Food Basket (HFB) of 64 nutritionally recommended products based on the Mediterranean diet, providing a framework for nutritious, affordable diets [49].
This study’s strengths include a rigorous calculation of healthy diet cost based on MOH-recommended diets by age group, exact food portions, no food waste, no special meals or take-out, and no hospitality expenditures, making our estimates conservative. We did not include drinking costs, assuming tap water consumption [50]. However, the study also has limitations, including reliance on 2018 price data, with food prices increasing by 11.4% since then [36], leading to underestimated current costs and a theoretical approach that excludes personal and cultural factors influencing food choices. Geographic cost calculations were limited in Judea and Samaria due to insufficient food outlets, grouping them with nearby regions.

Conclusions
This study highlights substantial gaps in affordability for healthy diets across income and geographic areas. These findings provide a basis for policymakers to track food prices regionally and implement targeted policies, such as expanding school meal programs and adjusting nutritional guidelines that promote equitable access to nutritious foods for all Israeli households. Further research is needed to monitor food costs over time and explore the broader health impacts of these affordability challenges, specifically on families with children.
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Apppendix
See Tables 2, 3 and 4Table 2Distribution of macronutrierrts by age group as percentage of the diet


	 	Protein (Range of valid values*)
	Total lipid (fat) (Range of valid values*)
	Carbohydrates (Range of valid values *)

	Ages 1–3
	18%
	30%
	52%

	(5%–20%)
	(30%–40%)
	(45%-65%)

	Ages 4–5
	19%
	25%
	56%

	(10%-30%)
	(25%-35%)
	(45%-65%)

	Ages 6–8
	20%
	30%
	50%

	(10%–30%)
	(25%-35%)
	(45%-65%)

	Ages 9–13
	20%
	30%
	50%

	(10%-30%)
	(25%-35%)
	(45%-65%)

	Ages 14-1S
	20%
	29%
	51%

	(10%-30%)
	(25%–35%)
	(45%-65%)

	Ages 18–64
	16%
	25%
	49%

	[10%–35%]
	(20%-35%)
	(45%-65%)


*Range of valid values is by DRI [42]


Table 3Reference family by income quintile, 2018*


	 	Quintile
	Mean
	SD

	 	1
	2
	3
	4
	5

	Number of children in the family
	3.2
	2.3
	2.1
	2.0
	1.8
	2.4
	0.5

	Average Net Wage (NIS)
	10,804
	18,104
	24,068
	31,836
	49,985
	3,519
	3,429.40

	13.741
	17,362
	19,896
	24,154
	31,377
	9,751
	6,071.5

	Average monthly consumption expenditure (NIS)

	Average expenditure on food {NIS)
	3,202
	3,254
	3,365
	3,664
	4,649
	3,499
	535.5

	% Expendrture on food
	29.64
	17.98
	13.98
	11.51
	9.30
	14.88
	7.2


*Data from the CBS (2018) the food expend itu re including fru its and vegeta bles


Table 4Reference family by geographic residential of-area, 2018*


	 	Geographical district
	Mean
	S. D

	Jerusalem
	North
	Haifa
	Central District (without Tel Aviv)
	Tel Aviv
	South
	Judea and Samaria

	Number of children In the family
	3.0
	2.2
	2.2
	2.2
	2.1
	2.7
	3.2
	2.4
	0.45

	Average Net Wage (NIS)
	19,295
	8,790
	22,421
	9,511
	6,306
	1,074
	1,601
	3,519
	3877.35

	Average monthly consurnption expenditure (NIS)
	17,261
	17,693
	19,478
	22,128
	22,082
	18,565
	18,281
	19,751
	2002.34

	Average expenditure on food (NIS)
	3,367
	3,721
	3,683
	3,387
	3,398
	3,582
	3,238
	3,499
	181.00

	% Expenditure on food
	17.45
	19.80 
	16.48
	11.48
	12.92
	17.00
	14.99
	14.88
	2.83


*Data from the CBS (2018): the food expenditure including fjuits and vegetable
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