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Abstract  
 

Health experts have identified many indicators that affect 

obesity. The most salient indicators include health status, country 

of origin, nutrition, and culture. Over the years, many studies 

have shown that factors such as country of origin and food 

consumption have a significant effect on obesity and 

consequently on sustainability. For example, previous research 

demonstrates that the 1965 American immigration wave has 

tended to attenuate the obesity pandemic in the United States. 

Based on a survey carried out by the Israeli Central Bureau of 

Statistics (ICBS) in 2012 and 2016, we observe the correlation 

between the BMI, age, native language and years-since-

migration in Israel. The BMI (=
  

      
) is a conventional measure 

of obesity, where BMI≥25 is considered overweight, and 

BMI≥30 as obesity. Results indicate that compared to 11 groups 

of immigrants, the median BMI among native Israelis, is lower. 

While the prevalence of overweight (BMI≥25) among Hebrew 

speakers is below 50%, in 11 groups of immigrants, the 

prevalence of overweight is above 50%.  A noteworthy 

exception is the immigrants from Ethiopia, who exhibit lower 

overweight prevalence compared to native Israelis and all other 

population groups. Finally, while male Hebrew and Russian 

speakers cross the overweight benchmark at the same age (35 

years), native Israeli women (Hebrew speakers) cross this 

benchmark only when they reach 50 years (15 years after the 

males), Russian women cross this benchmark only five years 

after the Russian men.  Research findings may be of assistance in 

public health, and culture oriented medicine. As immigrants 

from the Former Soviet Union also exhibit a higher prevalence 

of smoking, less participation in cardiac rehabilitation and a 

higher likelihood to discontinue statin and anti-hypertensive 

therapies in comparison to the native Israeli group, a targeted 

intervention policy for reducing cardiovascular and 

cerebrovascular risk factors among Russian immigrants is 

recommended. Research findings may assist in efforts to identify 
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different national subpopulation groups and to formulate a 

culturally-oriented public health intervention program. 
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Introduction  
 

Over the past few decades, there has been a significant increase 

in the prevalence of overweight [1] and obesity in the 

population. Intervention programs to prevent obesity through 

behavioral change at the individual level (physical activity and a 

healthier diet) typically have a limited impact, and currently, the 

need for a new contextual strategy to treat the phenomenon is 

growing [2]. As a result, many researchers are examining the 

main indicators that lead to obesity in order to try to deal with 

them and thus reduce of the phenomenon of obesity that has 

reached epidemic proportions [3].  

 

The concept of sustainability in the broadest sense is the ability 

to continue to sustain a process or situation over time. 

Ecologically, a sustainable system is a system whose biodiversity 

and fertility are preserved over time. Mature and healthy 

wetlands and forests are examples of sustainable biological 

systems [4]. For human beings, sustainability is the potential for 

a life of well-being in the broadest, environmental, economic and 

social terms. Ecosystems and health environments provide goods 

and services essential to humans and other living organisms. In 

recent years, a revolutionary food production approach has taken 

shape in many places, and is entirely related to the term 

sustainability [5]. Within this approach, there is an abundance of 

industrial food-production facilities, which usually utilize 

preservatives, food stabilizers, flavor and odor preservatives, 

themselves products of  industrialized food production in favor 

of production by small farmers and localized food producers 

providing fresh food (with a minimum of packaging, pesticide-

free agricultural techniques and limited dependence on transfer 

of the produce by refrigeration) [6] This is in large part due to 

the adoption of principles of sustainability,  designed to make 
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food production less industrial, more communal and more 

friendly to the earth's resources [7]. Our article examines the 

relationship between these components such as country of origin, 

culture, food and health status on obesity and consequently on 

sustainability. 

 

Obesity and overweight are considered the fourth leading risk 

factor for global mortality, responsible for an estimated 3.2-5.0 

million deaths annually [8,9].  Recently, Nyberg et. al. [10] 

estimated the loss of disease-free years associated with class II–

III obesity (BMI≥35, BMI=WEIGHT’(HEIGHT
2
), where 

WEIGHT is measured in kilograms and HEIGHT in meters) to be 

between 7.1 and 10.0 years in subgroups of participants of 

different socioeconomic status, levels of physical activity, and 

smoking habits. Yet, previous literature referring to obesity and 

immigration demonstrates that the American and Candian 

migration has tended to attenuate the obesity pandemic in the 

United States and Canada. However, this initial ―health migrant 

effect‖ – referring to 1965 Hispanic and Asian immigrants in the 

United States – tend to be eroded over time since arrival in US, 

Canada and the UK (e.g., [11-15]).  

 

According to Hao and Kim [13] and Murphy, Robertson and 

Oyebode‘s review [14], compared to native population, obesity 

prevalence is expected to be lower among immigrants from the 

following reasons: Firstly, migration is stressful and expensive, it 

can include passing rigorous health checks and, as recently as 50 

years ago, long journeys could be physically demanding. 

Accordingly, migrants (individuals with the capacity to 

overcome these challenges) are usually healthier than both the 

population they leave behind and the one they join (the ‗healthy 

migrant effect‘), with the exception of asylum seekers. Secondly, 

destination countries are often those that have reached the stage 

in the nutrition transition in which there has been increasing fat, 

sugar and processed food consumption, while countries of origin 

are often positioned earlier in this transition (for the five broad 

nutrition patterns – see – for example, Popkin, 2002). This means 

that even if migrants were randomly selected from source 

populations, rather than a healthier self-selecting group, they 

would be more likely to have a lower BMI on arrival than the 
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native population (although it should be noted that obesity is 

increasing worldwide and in some countries such as Mexico, it is 

particularly high). Consistent with the hypothesis above, there is 

evidence that newly arrived migrants have a greater prevalence 

of healthy weight, than native populations. 

 

Following Arbel et al., [16,17] the objective of the current study 

is to investigate the BMI differences between native Jewish 

Israelis and Jewish immigrants based on native language, while 

controlling the age effect. Given that more than one-third of the 

Israeli population are immigrants, and the 13 different native 

languages are included  in the sample, Israel provides an 

interesting case study.
1
 The analysis is based on 2012 and 2016 

waves of the longtitudinal survey conducted by the Israeli 

Central Bureau of Statistics (ICBS). 

 

Results demonstrate that compared to 11 groups of immigrants, 

the median BMI among Hebrew speakers, who are native 

Israelis, is lower. While the prevalence of overweight (BMI≥25) 

among native Israelis is below 50%, in 11 groups of immigrants 

the prevalence of overweight is above 50%. Moreover, while 

native Israeli and FSU immigrant males cross the overweight 

benchmark at the same age (35 years), native Israeli women 

cross this benchmark only when they reach 50 years (15 years 

after the males), while women immigrants from FSU cross this 

benchmark only five years after their male counterparts.  

Moreover, in average BMI terms, and regardless of gender, 

insignificant differences were found between native Russian and 

immigrants from FSU, despite the different weather conditions, 

namely, the relatively hot ambient weather conditions in Israel 

and the abundance of sunlight (the main source of vitamin D 

absorption) compared to the very cold Russian surroundings. 

Given the approach of Foss [18] according to which obesity 

provides a survival advantage in the cold ambient temperatures 

and food scarcity of the winter climate, the latter outcome is 

surprising. Some of these differences, particularly for native 

                                                        
1
 According to ICBS: [40] Statistical Abstract of Israel (page 19) – the number 

of immigrants until 2017 is 3.2 million persons and the total population is 8.798 

million persons. Consequently the percent of immigrants is: 3.2

8.798
≈ 36.372% >

1

3
 . 
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Israeli women, may be attributed to the fifth nutritional pattern 

of Popkin [19]: institutional and individual efforts to develop a 

lifestyle that prolongs health. Apart from male-female hormonal 

differences, a possible interpretation of these outcomes is the 

influence of western values and norms regarding slim body 

image of women (e.g., [20-22]). 

 

Other potential reasons for obesity differences are related to 

genetics [23], nutrition, lack of physical activity [24] and 

relationship to urban environment and lack of vitamin D 

absorption [18]. Based on twin studies, Stunkard, Foch and 

Hrubec [25] found that the heritability of weight was 0.78-0.81. 

Heritability is defined as ―the proportion of phenotypic variation 

in a population that is attributable to genetic factors and is only 

an estimate at best‖ (Beales, Farooqi, & O‘Rahilly [23]. By 

comparing siblings who migrated to urban regions and those 

who remained in rural areas, Kinra et al. [24] found that 

increased energy intake and reduced energy expenditures 

contributed equally to greater adiposity among urban migrants in 

India. Sallis et al. [8] suggest that the design of urban 

environments has the potential to contribute substantially to 

physical activity. Similar findings across cities suggests the 

potential of urban planning, transportation, and open space 

planning sectors in reducing the health burden of the global 

physical inactivity pandemic. (For a similar line of research, see, 

for example, [26,27]). 

 

A noteworthy group of immigrants, from Ethiopia, exhibit lower 

obesity and overweight prevalence compared to native Israelis 

and all other groups in the population. This outcome is obtained 

despite the fact that this immigration wave occurred 20 years 

before the first survey of 2012 took place. Unlike other 

migration waves, no erosion of initial ―health migrant effect‖ is 

observed in this group of immigrants. Indeed, according to the 

WHO report [28], Ethiopia has the second lowest BMI in the 

world (an average BMI of 20.6 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
)  

 

 Recognizing the influence of culture on health in general and 

focusing on the unique parameters of the Ethiopian community, 

including determining their dietary habits, patterns of physical 
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activity and various medical parameters, can be of assistance in 

"mimicking" the natural process of a "healthier" Ethiopian 

immigration as related to obesity among other immigrant 

subgroups. 

 

Inequalities in Health Status among different 

Migrant Groups in Israel  
 

Differences in morbidity, mortality and health patterns have been 

observed among Israeli Jews according to country of origin [29]. 

Immigrants from the Former Soviet Union exhibit a higher 

prevalence of smoking [30], less participation in cardiac 

rehabilitation regimens [31], higher likelihood to discontinue 

statin [32] and anti-hypertensive therapies [33] than other 

Israelis. Smoking, low participation rate in cardiac rehabilitation 

and potential discontinuation of statin and anti-hypertensive 

therapies are major risk factors for cardiovascular and 

cerebrovascular morbidity and mortality [34]. 
 

A high Body Mass Index (BMI) is a major additional risk factor 

for cardiovascular and cerebrovascular diseases. Therefore, 

incidence of higher I prevalence among immigrants from the 

Former Soviet Union presents an additional risk for their high 

risk cardio-cerebro vascular health profile. Life expectancy and 

age standardized mortality among immigrants were comparable 

with other Israelis, but standardized mortality ratios for cancer, 

especially stomach cancer, were higher compared to other 

Israelis [35]. 
 

BMI is a potential risk factor for stomach cancer. In Israeli 

society, dietary habits, which are known to be major contributors 

to non-communicable diseases, correlate with cultural and ethnic 

origins, and might therefore contribute to the observed health 

inequalities within and among population groups in Israel [36]. 
 

Recognizing the different "high" BMI subpopulation groups and 

their different dietary habits could assist in targeting the high risk 

groups for cardio- cerebrovascular and cancer prevention among 

different immigrant population groups in Israel. Among Jews, 

post 1990 Former Soviet Union immigrants reported poorer self-

rated health than long-term Jewish residents [29]. 
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The Israel Ministry of Health decided in 2010 to adopt a 

comprehensive policy for reducing health-related inequality by 

improving the health status, while targeting disadvantaged 

populations [37]. Six strategic goals were formulated: Diminish 

gaps in economic access to health care services; eliminate 

cultural barriers to care; upgrade medical infrastructure and 

improve the training of professional and medical personnel in the 

periphery; increase the availability of relevant data on health 

inequalities; and offer incentives for health providers to reduce 

inequalities. An important intervention measure has been to 

reduce cultural and linguistic barriers to care- In this regard, the 

Ministry of Health established a multilingual telephone center 

for medical translation and enhancement of cultural competence 

of health care staff. Additionally, a major national health 

promotion program was launched by the ministry in 2011 aimed 

at promoting an active and healthy lifestyle to reduce obesity and 

increase exercise and physical activity [38]. In recognizing the 

influence of culture on health, this program was tailored to the 

specific cultural backgrounds of the nation's subpopulation 

groups.  

 

Descriptive Statistics  
 

Table 1 reports the descriptive statistics of the pooled sample for 

2012 and 2016. The average weight in kilogram is 72.2728-

72.2732 (INDWEIGH). The average weight in meters is 1.6889-

1.6906 (HEIGHT). The average BMI is 25.2549-25.1995 (BMI). 

45.63-47.6 percent of the sample are above the benchmark of 

overweight (BMI≥25). 

 

Figure 1 reports the percent of population whose BMI≥25 among 

OECD countries. According to the graph, the frequency of 

overweight extends from a minimum of 25 percent in Indonesia 

to a maximum of 74.2 percent in Chile. However, based on 

measured, rather than self- reported, BMI, Japan and South 

Korea seem to exhibit the lowest frequency of overweight and 

obesity (25.65 percent and 34.1 percent, respectively), and 

Mexico, USA and Chile exhibit the highest frequencies (71 

percent, 72.5 percent, and 74.2 percent, respectively). In terms of 

overweight, Israel is located below the median with 50% 
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frequency. Unlike other countries, the gap between self-reported 

and measured BMI is small. 

 

 
 

Figure 1: Overweight or Obese Population (Measured/Self Reported, % of 

Population Aged 15+, 2018 or Latest Available. 

 
Source: OECD [43]Report  available at: https://data.oecd.org/pinboard-editor/  . 

Overweight is defined as: 25      3  and obesity is defined as     
3 , where     𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
. 
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Table 1: Descriptive Statistics of the Pooled Sample.  

A. 2012 

 

VARIABLES Description Obs Mean 
Median SD Min Max 

INDWEIGH Weight in kilograms 
6,836 72.2728 

72 
15.2416 44 120 

HEIGHT Height in meters 
6,836 1.6889 

1.67 
0.0932 1.49 1.9 

BMI          

 
      

      2
 6,836 25.2549 

24.6711 

4.5557 14.0445 51.9391 

BMI25 1=BMI≥25; 

0=BMI<25 6,836 0.4760 

0.0000 

0.4995 0 1 

AGE Age in years 
6,836 45.2978 

43 
18.2744 15 80 

FEMALE 1=female, 0=male 
6,835 0.5065 

0.0000 
0.5000 0 1 

 

B. 2016 

VARIABLES Description Obs Mean 
Median SD Min Max 

INDWEIGH Weight in kilograms 
5,637 72.2732 

72 
15.3359 44 120 

HEIGHT Height in meters 
5,637 1.6906 

1.67 
0.0938 1.49 1.9 

BMI          

 
      

      2
 5,637 25.1995 

24.5779 

4.5372 14.0445 51.9391 

BMI25 1=BMI≥25; 

0=BMI<25 5,637 0.4563 

0.0000 

0.4981 0 1 

AGE Age in years 
5,637 45.7272 

44 
19.0126 15 80 

FEMALE 1=female, 0=male 
5,637 0.4974 

0.0000 
0.5000 0 1 

 

Notes: The pooled sample includes 6,836 observations in 2012 and 5,637 observations in 2016 of adult individuals, where the age of female (male) 

members is between 15 to 80 years old. Standard deviations are given in parentheses. 
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Table 2 gives the 2014 international BMI rankings, including 

Russia, Ethiopia and Israel, based on the average BMI of each 

country (source: The World Health Organization report: "Global 

status report on noncommunicable diseases 2014"). The table is 

divided according to the pooled sample, by gender. The BMI 

ranking is based on the average BMI of each country, ranging 

between 1=the worst and 190=the best. 
 

According to the report, concerning women, Israel is ranked 

more favorably than Russia 90 
th
 place for Israeli women (mean 

BMI of 26.2 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
) versus 69 

th
 place for Russian women (mean 

BMI of 26.8 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
). Moreover, as the mean BMI of the native 

Israeli women, in our representative sample is lower (below 25 
𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
), this gap in favor of  Israeli women rises further. In 

contrast, the Russian-Israeli BMI ranking gap is smaller for 

males (ranked 82nd with BMI of 26.3 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 compared to ranked 

85th with BMI of 26.1 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
). Finally, Ethiopia has the second 

lowest BMI ranking in the world  (an average BMI of 20.6 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
)  

 

Table 3 compares the BMI of: 1) native Jewish Israelis (from our 

data-set) to that of native Russians )from Table 2); and 2) Jewish 

immigrants from Russia (from our datasets) to native 

Russians )from Table 2). The outcomes support the conclusion 

that regardless of gender, the BMI of native Jewish Israelis is 

lower than that of native Russians. However, the null hypothesis 

of BMI equality cannot be rejected for Jewish Russian 

immigrants vs. native Russians. 
 

Two additional variables include age and gender. The sample 

mean of age is 45-46 years and the standard deviation is 18-19. 

The minimum age is 15 and the maximum is 80 years (AGE). 

49.74-50.65% of the sample are females (FEMALE). 
 

Figure 2 reports the distribution of BMI stratified by the native 

language in 2012. The box-plots refer to the BMI of 6,836 

Jewish persons above 15 years. For each box-plot, Q1=first 

quartile (Q3=third quartile) is the lower (upper) side of the 

rectangular, and the median (Q2) splits the rectangular. The 

lower (upper) horizontal line is calculated as     .5       

( 3   .5     ), where      3    . 
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Figure 2: Distribution of BMI Stratified by Native Language (2012). 
 

Notes: The box-plots refer to the BMI of 6,836 Jewish persons above 15 years. 

For each box-plot, Q1=first quartile (Q3=third quartile) is the lower (upper) 

side of the rectangular, and the median (Q2) splits the rectangular. The lower 

(upper) horizontal line is calculated as     .5       ( 3   .5     ), where 

     3    . The relative frequency of each native language is given in 

parentheses based on the frequencies given below:  
 

Native Language language Freq. Percent Cum. 

HEBREW 4,166 60.94 60.94 

ARABIC 286 4.18 65.13 

RUSSIAN 1,004 14.69 79.81 

ENGLISH 163 2.38 82.2 

YIDDISH 121 1.77 83.97 

FRENCH 182 2.66 86.63 

AMHARIC 75 1.1 87.73 

HUNGARIAN 44 0.64 88.37 

MORROCCAN 74 1.08 89.45 

SPANISH 140 2.05 91.5 

PERSIAN 72 1.05 92.55 

ROMANIAN 112 1.64 94.19 

OTHER 397 5.81 100 

Total 6,836 100   

Arabic languages include: Algerian, Lybian, Egyptian, Syrian, and Lebanese. 
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Table 2: International BMI Rankings, by Country.  

 

   Overall Overall mean Female Female mean Male Male mean 

Flag Country   BMI (kg/m2) rank BMI (kg/m2) rank BMI (kg/m2) 

 

  
 

 Nauru 1 32.5 3 32.8 1 32.1 

 

  
 

 Tonga 2 31.9 1 33.5 2 30.4 

 

  
 

 Samoa 3 31.7 1 33.5 3 29.9 

 

  
 

 Kuwait 4 30 6 30.8 4 29.5 

 

  
 

 Saint Kitts and Nevis 5 29.7 5 30.9 12 28.4 

 

  
 

 Kiribati 6 29.6 8 30.5 9 28.7 

 

  
 

 Saint Lucia 6 29.6 9 30.2 7 28.9 

 

  
 

 Federated States of Micronesia 8 29.4 4 31 22 27.8 

 

  
 

 Palau 8 29.4 19 29.5 5 29.4 

 

  
 

 Tuvalu 10 29.3 14 29.9 9 28.7 

 

  
 

 Egypt 11 29.2 7 30.7 26 27.6 

 

  
 

 Marshall Islands 11 29.2 12 30 12 28.4 

 

  
 

 Qatar 11 29.2 11 30.1 6 29 

 

  
 

 United Arab Emirates 14 29 15 29.7 11 28.6 

 

  
 

 Belize 15 28.9 9 30.2 26 27.6 

 

  
 

 Jordan 15 28.9 15 29.7 15 28.2 

 

  
 

 Bahamas 17 28.8 17 29.6 16 28 

 

  
 

 Barbados 18 28.7 12 30 38 27.4 

 

  
 

 Trinidad and Tobago 18 28.7 21 29.4 20 27.9 

 

  
 

 Saudi Arabia 20 28.5 29 28.7 14 28.3 

 

  
 

 United States 20 28.5 33 28.5 8 28.5 

 

  
 

 Libya 22 28.4 17 29.6 46 27.2 

 

  
 

 Bahrain 23 28.2 32 28.6 16 28 

 

  
 

 Mexico 24 28.1 29 28.7 33 27.5 

 

  
 

 Antigua and Barbuda 25 28.1 19 29.5 44 27.3 

 

  
 

 Syria 25 28.1 24 29 46 27.2 

 

  
 

 Iraq 27 28 27 28.8 46 27.2 

 

  
 

 New Zealand 28 27.9 41 27.8 16 28 

 

  
 

 Chile 29 27.8 38 28 26 27.6 

 

  
 

 Lebanon 29 27.8 45 27.6 16 28 

 

  
 

 Turkey 29 27.8 33 28.5 50 27.1 

 

  
 

 Argentina 32 27.7 47 27.5 22 27.8 

 

  
 

 Andorra 33 27.5 57 27.1 22 27.8 
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   Overall Overall mean Female Female mean Male Male mean 

Flag Country   BMI (kg/m2) rank BMI (kg/m2) rank BMI (kg/m2) 

 

  
 

 Ireland 33 27.5 57 27.1 20 27.9 

 

  
 

 Azerbaijan 35 27.4 36 28.1 67 26.6 

 

  
 

 El Salvador 35 27.4 38 28 56 26.8 

 

  
 

 Jamaica 35 27.4 22 29.2 105 25.5 

 

  
 

 Kazakhstan 35 27.4 47 27.5 38 27.4 

 

  
 

 Suriname 35 27.4 35 28.2 69 26.5 

 

  
 

 Greece 40 27.3 55 27.2 38 27.4 

 

  
 

 Saint Vincent and the Grenadines 40 27.3 36 28.1 69 26.5 

 

  
 

 South Africa 40 27.3 23 29.1 110 25.4 

 

  
 

 United Kingdom 40 27.3 57 27.1 33 27.5 

 

  
 

 Australia 44 27.2 69 26.8 26 27.6 

 

  
 

 Canada 44 27.2 69 26.8 26 27.6 

 

  
 

 Fiji 44 27.2 34 28.4 85 26.1 

 

  
 

 Georgia 44 27.2 52 27.3 46 27.2 

 

  
 

 Malta 44 27.2 69 26.8 33 27.5 

 

  
 

 Venezuela 44 27.2 57 27.1 38 27.4 

 

  
 

 Panama 50 27.1 43 27.7 76 26.4 

 

  
 

 Cyprus 51 27 87 26.3 26 27.6 

 

  
 

 Dominica 51 27 24 29 116 25.1 

 

  
 

 Ecuador 51 27 43 27.7 76 26.4 

 

  
 

 Grenada 51 27 29 28.7 113 25.2 

 

  
 

 Costa Rica 55 26.9 57 27.1 60 26.7 

 

  
 

 Czech Republic 55 26.9 94 26 22 27.8 

 

  
 

 Nicaragua 55 26.9 41 27.8 88 26 

 

  
 

 Oman 55 26.9 57 27.1 56 26.8 

 

  
 

 Slovenia 55 26.9 87 26.3 33 27.5 

 

  
 

 Seychelles 60 26.8 38 28 100 25.6 

 

  
 

 Tunisia 60 26.8 47 27.5 88 26 

 

  
 

 Uruguay 60 26.8 67 26.9 60 26.7 

 

  
 

 Armenia 63 26.7 50 27.4 92 25.9 

 

  
 

 Dominican Republic 63 26.7 50 27.4 88 26 

 

  
 

 Moldova 63 26.7 57 27.1 82 26.3 

 

  
 

 Spain 63 26.7 94 26 38 27.4 

 

  
 

 Belarus 67 26.6 90 26.2 50 27.1 
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   Overall Overall mean Female Female mean Male Male mean 

Flag Country   BMI (kg/m2) rank BMI (kg/m2) rank BMI (kg/m2) 

 

  
 

 Lithuania 67 26.6 94 26 44 27.3 

 

  
 

 Guatemala 69 26.5 57 27.1 96 25.8 

 

  
 

 Luxembourg 69 26.5 112 25.5 26 27.6 

 

  
 

 Russia 69 26.5 69 26.8 85 26.1 

 

  
 

 Slovakia 69 26.5 102 25.7 38 27.4 

 

  
 

 Swaziland 69 26.5 26 28.9 130 24.1 

 

  
 

 Honduras 74 26.4 52 27.3 105 25.5 

 

  
 

 Poland 74 26.4 102 25.7 52 27 

 

  
 

 Turkmenistan 74 26.4 82 26.4 76 26.4 

 

  
 

 Germany 77 26.3 106 25.6 52 27 

 

  
 

 Guyana 77 26.3 45 27.6 117 25 

 

  
 

 Hungary 77 26.3 119 25.2 33 27.5 

 

  
 

 Israel 77 26.3 90 26.2 82 26.3 

 

  
 

 Peru 77 26.3 67 26.9 98 25.7 

 

  
 

 Algeria 82 26.2 66 27 105 25.5 

 

  
 

 Brunei 82 26.2 78 26.6 96 25.8 

 

  
 

 Cuba 82 26.2 75 26.7 100 25.6 

 

  
 

 Iran 82 26.2 55 27.2 112 25.3 

 

  
 

 Kyrgyzstan 82 26.2 69 26.8 100 25.6 

 

  
 

 Portugal 82 26.2 102 25.7 60 26.7 

 

  
 

 Vanuatu 82 26.2 69 26.8 100 25.6 

 

  
 

 Albania 89 26.1 106 25.6 67 26.6 

 

  
 

 Bosnia and Herzegovina 89 26.1 102 25.7 69 26.5 

 

  
 

 Uzbekistan 89 26.1 87 26.3 92 25.9 

 

  
 

 Bulgaria 92 26 115 25.3 60 26.7 

 

  
 

 Italy 92 26 119 25.2 56 26.8 

 

  
 

 Mongolia 92 26 82 26.4 105 25.5 

 

  
 

 Montenegro 92 26 112 25.5 69 26.5 

 

  
 

 Norway 92 26 119 25.2 55 26.9 

 

  
 

 Ukraine 92 26 101 25.8 76 26.4 

 

  
 

 Bolivia 98 25.9 52 27.3 122 24.6 

 

  
 

 Brazil 98 25.9 94 26 92 25.9 

 

  
 

 Colombia 98 25.9 80 26.5 110 25.4 

 

  
 

 Finland 98 25.9 115 25.3 69 26.5 
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   Overall Overall mean Female Female mean Male Male mean 

Flag Country   BMI (kg/m2) rank BMI (kg/m2) rank BMI (kg/m2) 

 

  
 

 Iceland 98 25.9 123 25.1 60 26.7 

 

  
 

 Latvia 103 25.8 123 25.1 56 26.8 

 

  
 

 Macedonia 103 25.8 115 25.3 76 26.4 

 

  
 

 Paraguay 103 25.8 94 26 100 25.6 

 

  
 

 Serbia 103 25.8 119 25.2 76 26.4 

 

  
 

 Sweden 103 25.8 131 24.9 60 26.7 

 

  
 

 Yemen 103 25.8 80 26.5 113 25.2 

 

  
 

 Equatorial Guinea 109 25.6 93 26.1 117 25 

 

  
 

 Mauritius 109 25.6 90 26.2 117 25 

 

  
 

 Morocco 109 25.6 99 25.9 113 25.2 

 

  
 

 Belgium 112 25.5 134 24.7 84 26.2 

 

  
 

 Croatia 112 25.5 135 24.6 69 26.5 

 

  
 

 Estonia 112 25.5 142 24.3 52 27 

 

  
 

 Gabon 112 25.5 82 26.4 122 24.6 

 

  
 

 Solomon Islands 112 25.5 82 26.4 124 24.5 

 

  
 

 Austria 117 25.4 140 24.4 69 26.5 

 

  
 

 Netherlands 117 25.4 129 25 92 25.9 

 

  
 

 Tajikistan 117 25.4 115 25.3 105 25.5 

 

  
 

 Denmark 120 25.3 139 24.5 88 26 

 

  
 

 France 120 25.3 135 24.6 85 26.1 

 

  
 

 Malaysia 120 25.3 106 25.6 117 25 

 

  
 

 Papua New Guinea 120 25.3 106 25.6 117 25 

 

  
 

 Romania 120 25.3 131 24.9 98 25.7 

 

  
 

  Switzerland 120 25.3 155 23.8 60 26.7 

 

  
 

 South Sudan 126 25.2 75 26.7 134 23.7 

 

  
 

 Sudan 126 25.2 75 26.7 134 23.7 

 

  
 

 Maldives 128 25.1 99 25.9 127 24.2 

 

  
 

 Lesotho 129 24.9 57 27.1 151 22.7 

 

  
 

 Mauritania 130 24.8 82 26.4 142 23.2 

 

  
 

 Sao Tome and Principe 130 24.8 106 25.6 131 23.9 

 

  
 

 Botswana 132 24.7 78 26.6 147 22.9 

 

  
 

 Cabo Verde 132 24.7 114 25.4 131 23.9 

 

  
 

 Cameroon 134 24.4 123 25.1 133 23.8 

 

  
 

 Namibia 135 24.3 106 25.6 147 22.9 
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   Overall Overall mean Female Female mean Male Male mean 

Flag Country   BMI (kg/m2) rank BMI (kg/m2) rank BMI (kg/m2) 

 

  
 

 Ghana 136 24.2 123 25.1 139 23.4 

 

  
 

 Angola 137 24.1 135 24.6 138 23.5 

 

  
 

 Comoros 137 24.1 123 25.1 145 23 

 

  
 

 Haiti 137 24.1 148 24 127 24.2 

 

  
 

 Thailand 137 24.1 135 24.6 136 23.6 

 

  
 

 Gambia 141 24 123 25.1 145 23 

 

  
 

 Liberia 141 24 131 24.9 142 23.2 

 

  
 

 China 143 23.9 157 23.6 127 24.2 

 

  
 

 South Korea 143 23.9 160 23.4 125 24.3 

 

  
 

 Bhutan 145 23.8 144 24.2 139 23.4 

 

  
 

 Pakistan 145 23.8 140 24.4 141 23.3 

 

  
 

 Singapore 147 23.7 165 23.2 125 24.3 

 

  
 

 Côte d'Ivoire 148 23.6 145 24.1 142 23.2 

 

  
 

 Benin 149 23.4 142 24.3 153 22.6 

 

  
 

 Nigeria 149 23.4 148 24 150 22.8 

 

  
 

 Zimbabwe 149 23.4 129 25 172 21.8 

 

  
 

 Djibouti 152 23.3 153 23.9 151 22.7 

 

  
 

 Republic of the Congo 152 23.3 145 24.1 155 22.5 

 

  
 

 Philippines 154 23.2 160 23.4 147 22.9 

 

  
 

 Togo 154 23.2 148 24 157 22.4 

 

  
 

 Guinea-Bissau 156 23.1 153 23.9 162 22.2 

 

  
 

 Tanzania 156 23.1 148 24 162 22.2 

 

  
 

 Kenya 158 23 148 24 169 21.9 

 

  
 

 Senegal 158 23 145 24.1 172 21.8 

 

  
 

 Sri Lanka 158 23 159 23.5 155 22.5 

 

  
 

 Indonesia 161 22.9 160 23.4 157 22.4 

 

  
 

 Malawi 162 22.8 163 23.3 161 22.3 

 

  
 

 Mali 162 22.8 168 23 153 22.6 

 

  
 

 Sierra Leone 162 22.8 157 23.6 168 22 

 

  
 

 Guinea 165 22.7 163 23.3 164 22.1 

 

  
 

 Japan 166 22.6 183 21.7 136 23.6 

 

  
 

 Laos 166 22.6 171 22.7 157 22.4 

 

  
 

 Myanmar 166 22.6 165 23.2 164 22.1 

 

  
 

 Zambia 166 22.6 155 23.8 178 21.5 
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   Overall Overall mean Female Female mean Male Male mean 

Flag Country   BMI (kg/m2) rank BMI (kg/m2) rank BMI (kg/m2) 

 

  
 

 Central African Republic 170 22.4 165 23.2 176 21.6 

 

  
 

 Chad 171 22.3 173 22.5 164 22.1 

 

  
 

 Mozambique 171 22.3 168 23 176 21.6 

 

  
 

 Democratic Republic of the Congo 173 22.2 173 22.5 172 21.8 

 

  
 

   Nepal 173 22.2 178 22 157 22.4 

   Burkina Faso 175 22.1 178 22 164 22.1 

 

  
 

 Rwanda 176 22 171 22.7 182 21.3 

 

  
 

 Uganda 176 22 168 23 185 21 

 

  
 

 Cambodia 178 21.9 178 22 169 21.9 

 

  
 

 India 178 21.9 177 22.1 172 21.8 

 

  
 

 Somalia 178 21.9 173 22.5 184 21.2 

 

  
 

 North Korea 181 21.8 181 21.8 169 21.9 

 

  
 

 Niger 182 21.7 176 22.2 182 21.3 

 

  
 

 Afghanistan 183 21.6 181 21.8 178 21.5 

 

  
 

 Vietnam 183 21.6 184 21.6 178 21.5 

 

  
 

 East Timor 185 21.2 188 21 178 21.5 

 

  
 

 Madagascar 186 21.1 186 21.2 186 20.9 

 

  
 

 Bangladesh 187 21 186 21.2 187 20.7 

 

  
 

 Burundi 188 20.9 185 21.3 188 20.4 

 

  
 

 Ethiopia 189 20.6 188 21 189 20.2 

 

  
 

 Eritrea 190 20.5 188 21 190 20.1 

 

Source: World Health Organization: "Global status report on noncommunicable diseases 2014". The table is divided to the pooled sample, females and 

males. The BMI ranking is based on the average BMI of each country and runs between 1=the worst; 190=the best. 
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Table 3: A Comparison to the average BMI of Native Russians. 

Females: 

 

Native Israeli Native Russian Calculated p-value 

23.56 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 26.8 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 t2,041=33.9806*** p<0.0001 

Immigrants from 

Russia 

Native Russian   

26.54 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 26.8 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 t551=1.1530 p=0.2494 

 

Males: 

Native Israeli Native Russian Calculated p-value 

25.48 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 26.1 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 t2,122=6.942*** p<0.0001 

Immigrants from Russia Native Russian   

26.39 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 26.1 𝑘𝑔

𝑚𝑒𝑡𝑒𝑟2
 t451=1.5169 p=0.1300 

 

Notes: ***p<0.0001 

 

As can be seen from the distribution below the figure, the two 

large groups in the sample, which is representative of the Israeli 

population, are native Israelis and immigrants from FSU. 

60.94% of the sample are native Jewish Israelis, and 14.69% are 

immigrants from FSU countries.  

 

Referring to the box-plots, which are stratified by native 

language, while the median among native Hebrew, English and 

Amharic speakers (the native language in Ethiopia) is below 

overweight (BMI<25), The median among the rest of the sample 

is above overweight, where the prominent populations that suffer 

from overweight are Arabic, Russian, Yiddish and Romanian 

speakers. 

 

One concern referring to this simple non-adjusted comparison is 

the potential cohort effect on the BMI in the case of age 

differences among different ethnic groups. Given two distinctive 

immigration waves to Israel during the twentieth century: 1) the 

50s – particularly from Asian-African countries; and 2) the 90s –

from FSU countries and Ethiopia (e.g., Arbel, Fialkoff and 

Kerner, [16]), such age differences are anticipated. 

Consequently, in subsequent section, the analysis controls these 

age differences via regression analysis. 
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Methods  
 

Consider the following model applied to the pooled sample: 

 
                                         

                                   

                                       

                                                

                                              

                                     

                                    

                                   

                                               

               (1) 

 

Where for     2 the dependent variable is        and 

     (   ).The independent variables:  

 
                                                         

                                          
 

equal one if the mother‘s tongue is Arabic, Russian, English, 

Yiddish, French, Amharic, Hungarian, Morrocan, Spanish, 

Persian, Romanian, others and zero otherwise. The constant term 

   is the baseline parameter, which captures the of-sample 

projected BMI of a newborn, whose native language is Hebrew. 

The twelve parameters                        capture the of-

sample projected BMI difference between newborns, whose 

native language is Hebrew (the base category) and those whose 

respective native language is Arabic, Russian, English, Yiddish, 

French, Amharic, Hungarian, Morrocan, Spanish, Persian, 

Romanian and Others. The parameter       reflects the projected 

BMI difference between two individuals whose age difference is 

one year. Finally,      is the stochastic random disturbance term. 

 

Following Ramanathan [39], we reshape the model so that the 

constant term would reflect the on-sample minimal age of 15 

years old: 
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     (     5)              (     5)  

             (     5)               

(     5)               (     5)  

            (     5)               

(     5)                 (     5)  

              (     5)               

(     5)               (     5)  

              (     5)              

(     5)            (2) 

 

By substitution of AGE=15 (the minimal age in the sample), it 

may be readily verified that the constant term      captures the 

on-sample projected BMI of a 15-year old individual (the 

minimum age in the sample), whose native language is Hebrew. 

Likewise, for      2 3    2 ,           captures the 

projected BMI of a 15-year old individuals, whose native 

language is Arabic, Russian, English, Yiddish, French, Amharic, 

Hungarian, Moroccan, Spanish, Persian, Romanian and Others. 

 

Results: Baseline 15-Year Old Adolescents  
 

Table 4 reports the regression outcomes based on the model 

given by equation (3). Columns (1) and (2) report the estimation 

results based on the simple OLS procedure, and columns (3) and 

(4) – based on median regression. The latter procedure has the 

advantage that the median is unaffected by outliers (e.g., 

Johnston and Dinardo, 1997: 445). While columns (1) and (3) 

report the estimation results where the dependent variable 

      , columns (2) and (4) report the estimation results 

where the dependent variable       (   ). The latter 

dependent variable provides a percent approximation between 

projected BMI of Hebrew speakers and that of the twelve 

languages other than Hebrew. The precise percent difference is 

given by the formula    ( ̂   )    where the circumflex 



Prime Archives in Sustainability 

22                                                                                www.videleaf.com 

denoted the estimated parameter (e.g., Johnston and Dinardo, 

1997: 42-44). 
2
 

 

As can be seen from the table, among the baseline 15-year-old 

Hebrew speakers, and based on both the average and the median, 

there are no overweight problems. The 95% confidence interval 

of projected BMI among this cohort is [21.15-21.82] and [21.17-

21.85]. Consequently, the null hypothesis of overweight 

25      (   )  3  is rejected. 

 

Comparing the projected BMI differences between the 15 year 

old baseline Hebrew  speakers demonstrate that the projected 

BMI of 15-year-old Arabic language speakers is higher  by 

approximately 22.4% (  4.87      ) – 26.2% (  5. 7  
    ); Russian speakers – by 3.32% (   .  63) – 4.08% 

(   .  4 3); Yiddish speakers – by 21.1% (  5.88      ) 
–  23.7% (   .37      ); French speakers – by 7.98%  

(   .   2) – 10.5% (   .  385); Hungarian speakers – by 

25.5% (   .  24) – 36.4% (   .  226); Persian speakers – 

by 20.4% (   .   9) – 21.6% (   .  264); Romanian 

speakers – by 15.0  (   .  28) –  11.9% (   . 895); and 

speakers of other languages – by 9.91% (  6.2      ) – 

9.79% (   .   7 6).
3
 

 

 

 

 

                                                        
2
 Johnston and Dinardo [41] discuss the following constant growth rate model 

of a compounded interest:  𝑡    (  𝑔)
𝑡 where g is the growth rate and t is 

the time variable. Taking the natural logarithm and estimation of this model 

gives:     [  ( 𝑡)]   ̂  �̂�𝑡 where the circumflex denotes estimated 

coefficients,  ̂    (  ) and �̂�    (  �̂�).  The �̂� is known as ―continuous 

growth rate‖, which provides good approximation to �̂� (the discrete growth 

rate) in the case that �̂� is small. Taking an exponent for both sides yields: 

𝑒𝑥 (𝛽)  𝑒𝑥 [  (  𝑔)]    𝑔. Subtracting one from both sides yields: 

�̂�  𝑒𝑥 (�̂�)    
3
 The discrete growth rates of selected cases are: Arabic: 
25.  7%     ( .224)   ; 29.95%     ( .262)   ; Russian: 

3.376%     ( . 332)   ; 4. 64%     ( . 4 8)   ; Yiddish: 

23.49%     ( .2  )   ; 26.744%     ( .237)   . Note that the 

continous and discrete growth rates are similar. 
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Table 4: Stratification of BMI by Native Language and Age (2012). 

 

  (1) (2) (3) (4) 

Methodology OLS OLS Median Regression. Median Regression 

VARIABLES BMI(2012) ln(BMI(2012)) BMI(2012) ln(BMI(2012)) 

Constant 22.35*** 3.095*** 21.79*** 3.086*** 

  [22.11, 22.58] (<0.0001) [21.52, 22.05] (<0.0001) 

ARABIC 5.929*** 0.224*** 6.598*** 0.262*** 

  (3.90e-06) (4.87e-06) (3.63e-06) (5.07e-06) 

RUSSIAN 0.769** 0.0332*** 0.911*** 0.0408*** 

  (0.0156) (0.00630) (0.00977) (0.00413) 

ENGLISH 0.281 0.0137 -0.160 -0.00959 

  (0.666) (0.583) (0.825) (0.742) 

YIDDISH 5.385*** 0.211*** 5.958*** 0.237*** 

  (9.53e-06) (5.88e-06) (1.00e-05) (1.37e-05) 

FRENCH 2.113*** 0.0798** 2.533*** 0.105*** 

  (0.00933) (0.0102) (0.00496) (0.00385) 

AMHARIC -1.686* -0.0771** -1.580 -0.0772* 

  (0.0952) (0.0458) (0.159) (0.0874) 

HUNGARIAN 6.465** 0.255** 9.289*** 0.364*** 

  (0.0152) (0.0124) (0.00166) (0.00226) 

MOROCCAN 4.257* 0.147 4.160 0.170 

  (0.0792) (0.113) (0.122) (0.118) 

SPANISH 0.793 0.0301 1.561 0.0655 

  (0.444) (0.448) (0.175) (0.158) 

PERSIAN 5.260*** 0.204*** 5.378*** 0.216*** 

  (0.00104) (0.000884) (0.00251) (0.00264) 

ROMANIAN 3.727** 0.150** 2.812 0.119* 

  (0.0179) (0.0128) (0.107) (0.0895) 

OTHERS 2.391*** 0.0991*** 2.256*** 0.0979*** 

  (0.000219) (6.20e-05) (0.00166) (0.000716) 

 0.0929*** 0.00382*** 0.0957*** 0.00389*** 

  (<0.0001) (<0.0001) (<0.0001) (<0.0001) 

ARABIC×(AGE-15) -0.125*** -0.00480*** -0.136*** -0.00544*** 

  (5.01e-07) (4.88e-07) (7.97e-07) (1.09e-06) 

RUSSIAN×(AGE-15) -5.18e-05 -0.000180 -0.00802 -0.000478 

  (0.995) (0.577) (0.391) (0.205) 

ENGLISH×(AGE-15) -0.0191 -0.000852 -0.00263 -1.78e-05 
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  (0.311) (0.239) (0.900) (0.983) 

YIDDISH×(AGE-15) -0.0971*** -0.00395*** -0.104*** -0.00420*** 

  (3.10e-05) (9.52e-06) (5.36e-05) (5.53e-05) 

FRENCH×(AGE-15) -0.0513*** -0.00201*** -0.0669*** -0.00274*** 

  (0.00689) (0.00556) (0.00146) (0.00122) 

AMHARIC×(AGE-15) 0.00496 0.000710 -0.00185 0.000266 

  (0.912) (0.678) (0.970) (0.894) 

HUNGARIAN×(AGE-15) -0.143*** -0.00569*** -0.197*** -0.00771*** 

  (0.00733) (0.00514) (0.000857) (0.00120) 

MOROCCAN×(AGE-15) -0.0827 -0.00299 -0.0892 -0.00364 

  (0.108) (0.128) (0.118) (0.113) 

SPANISH×(AGE-15) -0.0226 -0.000906 -0.0393 -0.00163 

  (0.335) (0.311) (0.130) (0.119) 

PERSIAN×(AGE-15) -0.126*** -0.00500*** -0.129*** -0.00514*** 

  (0.000343) (0.000199) (0.000980) (0.00110) 

ROMANIAN×(AGE-15) -0.0677** -0.00281** -0.0507 -0.00221 

  (0.0288) (0.0175) (0.140) (0.111) 

OTHERS×(AGE-15) -0.0483*** -0.00213*** -0.0435*** -0.00193*** 

  (0.000474) (5.34e-05) (0.00446) (0.00181) 

Observations 6,836 6,836 6,836 6,836 

R-squared 0.137 0.148 0.0895 0.0914 

MSE ( ̂ ) 17.97 0.0263 1.62 0.0638 

 

BMI Projections and 95% Confidence Intervals for 15 Year-Old Cohort 

 

Native Language Min. 

Age 

(1)                      OLS (2)                     OLS (3)                Median 

Regression 

(4)                Median 

Regression 

HEBREW 15 22.35 22.39 21.79 22.61 

   [22.11, 22.58] [22.18, 22.59] [21.52, 22.05] [22.37, 22.85] 

ARABIC 23 28.28### 28.02### 28.38### 29.38### 

   [25.77, 30.78] [25.46, 30.84] [25.61, 31.16] [26.27, 32.87]  

RUSSIAN 15 23.12 23.14 22.09 23.55 

   [22.54, 23.69] [22.64, 23.66] [22.06, 23.34] [22.95, 24.16] 

ENGLISH 16 22.62 22.70 21.63 22.39 

   [21.37, 23.88] [21.63, 23.81] [20.24, 23.02] [21.17, 23.69] 

YIDDISH 16 27.73### 27.64### 27.74### 28.64### 

   [25.36, 30.10] [25.24, 30.26] [25.12, 30.37] [25.76, 31.85] 

FRENCH 16 24.46## 24.25## 24.32## 25.11## 

   [22.88, 26.04] [22.83, 25.75] [22.57, 26.07] [23.41, 26.95] 

AMHARIC 17 20.66 20.72 20.21 20.93 
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   [18.69, 22.63] [19.22, 22.34] [18.03, 22.39] [19.17, 22.85] 

HUNGARIAN 27 28.81### 28.88### 31.08### 32.53### 

   [23.60, 34.02] [23.66, 35.25] [25.29, 36.86] [25.76, 41.06] 

MOROCCAN 42 26.60### 25.93### 25.95### 26.79### 

   [21.85, 31.35] [21.63, 31.10] [20.68, 31.21] [21.66, 33.12] 

SPANISH 22 23.14## 23.07 23.35## 24.14## 

   [21.12, 25.12] [21.36, 24.92] [21.11, 25.58] [22.06, 26.42] 

PERSIAN 25 27.61### 27.45### 27.16### 28.05### 

   [24.47, 30.74] [24.35, 30.95] [23.69, 30.64] [24.38, 32.27] 

ROMANIAN 17 26.07## 26.00## 24.60## 25.48## 

   [23.00, 29.15] [23.12, 29.25] [21.19, 28.01] [22.21, 29.23] 

OTHERS 15 24.74## 24.72## 24.04## 24.93## 

   [23.49, 25.98] [23.57, 25.92] [22.66, 25.42] [23.58, 26.36] 

 

Notes: The baseline 2012 sample refers to 4,166 native Jewish Israelis, whose native language is Hebrew (the base category), and 2,670 

Jewish immigrants, whose native language is different from Hebrew. For the semi-logarithmic model 

    (   )      (  (    (   ))  1

2
 ̂ ). 95% confidence intervals are given in brackets. Minimum age is given in years. P-values are 

given in parentheses. ##, (###) The null hypotesis of Proj(BMI)  25 (Proj(BMI)  30) is not rejected at the 5% level. *p<0.1; **p<0.05; 

***p<0.01. 



Prime Archives in Sustainability 

26                                                                                www.videleaf.com 

While compared to Hebrew speakers, almost all the immigrants 

at the 15 year-old chohort exhibit higher or equal projected BMI, 

with the exception of Ethiopian immigrants. Compared to the 15 

year-old baseline Hebrew speakers, the projected BMI of 

Amharic speakers is 7.71% (   . 458) – 7.72% (   . 874) 

lower even when the age variable is controlled. 
 

At the bottom of Table 4, the projected BMI and 95% confidence 

intervals for the 15 year-old cohort stratified by native language 

are reported based on the regression outcomes. . The two most 

left columns give the native language and the minimal age for 

each group. For the semi-logarithmic model (columns (2) and 

(4))     (   )      (  (    (   ))  1

2
 ̂ ). Based on this 

table, we note that while 15-year old Hebrew, Russian, English 

and Amharic speakers don‘t suffer from either overweight or 

obesity (rejection of the null hypothesis BMI=25 or BMI=30 

where the upper bound of the 95% CI is below the overweight 

benchmark, namely proj(BMI)<25), French, Spanish and 

Romanian speakers suffer from overweight (the null hypothesis 

BMI=25 cannot be rejected at the 5% significance level) and 

Arabic, Yiddish, Hungarian, Moroccan, Persian speakers suffer 

from obesity (the null hypothesis BMI=30 cannot be rejected at 

the 5% significance level). Note also, that the minimal age 

among Arabic speakers is 23 years (8 years above the minimal 

15-year old age), Hungarian speakers – 27 years (12 years above 

the minimal 15-year old age), Moroccan speakers – 42 years (27 

years above the minimal 15-year old age), Spanish speakers – 22 

years (7 years above the minimal 15-year old age), and Persian 

speakers – 25 years (10 years above the minimal 15-year old 

age). 
 

A possible interpretation of these outcomes is that native Israeli 

adolescents are more influenced by Western values and norms 

regarding slim body image of women.  Other examples to this 

interpretation is given in [21,22]. 
 

Other potential reasons to obesity are related to genetics [23], 

nutrition, lack of physical activity [24] and relationship to urban 

environment and lack of vitamin D absorption [18].
4
 In fact, 

                                                        
4 Foss (2009) suggest that: 
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based on twin studies, Stunkard, Foch and Hrubec [25] found 

that the heritability of weight was 0.78-0.81. Heritability is 

defined as ―the proportion of phenotypic variation in a 

population that is attributable to genetic factors and is only an 

                                                                                                               
―Larger body size confers a survival advantage in the cold ambient 

temperatures and food scarcity of the winter climate by reducing surface area to 

volume ratio and by providing an energy store in the form of fat mass. In 

addition, it is suggested that the phenotypic metabolic and physiological 

changes observed as the metabolic syndrome, including hypertension and 

insulin resistance, could result from a winter metabolism which increases 

thermogenic capacity. Common obesity and the metabolic syndrome may 

therefore result from an anomalous adaptive winter response. The stimulus for 

the winter response is proposed to be a fall in vitamin D.‖ (page 314 – the 

abstract). 

 

―{...}Common obesity is closely associated with the urban-industrial 

environment [82]. In this environment, the two determinants of vitamin D, i.e. 

exposure of the skin to UV-B radiation and dietary vitamin D, are reduced. 

With regard to the first determinant, UV-B irradiance in urban areas is reduced 

by several factors. Cities often develop in low altitude, sheltered regions and 

some urban construction is underground. Incident solar UV-B radiation is 

absorbed and scattered by buildings and concrete ground cover in the built 

environment. Emissions from industry and transport alter the atmospheric 

composition and pollutants such as sulphur dioxide, nitrogen dioxide and ozone 

(SO2, NO2 and O3) absorb in the UV-B spectrum, while black carbon and 

PM10 can also reduce UV-B irradiance [83], [84]. The interiors of buildings are 

designed to reproduce infra-red radiation (heat) and visible radiation (light), but 

not ultraviolet radiation. In particular, large public buildings such as hospitals, 

office buildings and factories allow little, if any, penetration of UV radiation. 

Urbanization is essentially a trend towards a sheltered, UV-deprived habitat. At 

a personal level, clothing acts as an effective sunscreen [85] and standard styles 

of outdoor clothing cover an extensive proportion of the body surface. The 

most significant cause of vitamin D deficiency in urban developments may be 

the reduction in time that individuals spend exposed to sunlight, as work and 

leisure activities are mostly conducted indoors. With regard to the second 

determinant of Vitamin D status, dietary trends associated with the urban-

industrial environment have reduced the quantity of vitamin D obtained from 

the diet. These include a reduction in the consumption of fish and sea 

mammals, animal fat, eggs, and dairy fat. In addition, food production methods 

such as indoor housing of layer hens and increased milk yield per cow may 

have contributed to lower vitamin D intake. Milk and dairy fat intake have been 

inversely associated with obesity and with the metabolic syndrome [86], [87]. 

The decrease in total milk consumption [88], replacement of whole milk with 

reduced-fat milks and phasing out of school milk after the 1970s may have 

contributed to a critical fall in dietary vitamin D intake in the past three 

decades.‖ (page 319). 
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estimate at best‖ [23]. By comparing siblings who migrated to 

urban regions and those who remained in rural areas, Kinra et al. 

[24] found that increased energy intake and and reduced energy 

expenditures contributed equally to greater adiposity among 

urban migrants in India. Sallis et al. [8] suggest that design of 

urban environments has the potential to contribute substantially 

to physical activity. Similar findings across cities suggest the 

potential of urban planning, transportation, and open space 

planning in efforts to reduce the health burden of the global 

physical inactivity pandemic. (For a similar line of research, see, 

for example, [26,27]).
5
 

 

Results  
 

Having demonstrated the cultural projected BMI differences 

among the 15-year-old cohort, the objective of the current 

section is: 1) to measure the cohort effect on projected BMI of 

selected groups; 2) compare this cohort effect across groups; and 

3) compare this cohort effect across gender for females and 

males who share the same native language. 

 

Consider the following model, which extends the model given by 

equation (2) and is applied only to Hebrew and Russian speakers 

(the largest group of immigrants): 

 

   𝛽    𝛽           𝛽   (     5)  𝛽           

(     5)  𝛽   (     5)
  𝛽           

(     5)           (3) 

                                                        
5 In a recent conference held in Leeds, Moore and Boesch [42] states that: 

―While fundamentally obesity is a disorder of energy balance, several 
decades of research has demonstrated that maintaining energy balance is 
much more complex than the ‘energy in equals energy out’ equation that 
was once touted. The purpose of the 2018 Nutrition Society Summer 
Conference, ‘Getting energy balance right’ was to provide insight into the 
numerous factors influencing energy balance, considering varying needs 
across the lifespan, while highlighting advances and gaps in knowledge. 
Papers presented in this issue illustrate the wide range of factors involved 
in maintaining energy balance, including: epigenetics, the gut microbiome, 
physical activity and dietary factors including sugar.‖ (page 259 – the 

abstract). 
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Once again, and following Ramanathan [38], the model is 

reshaped, so as to capture the baseline of 15-year old cohort 

(AGE=15) by the constant terms 𝛽    (projected BMI of 15 year 

old Hebrew speakers) and 𝛽    𝛽    (projected BMI of 15 year 

old Russian speakers). Here we permit the model to vary with 

the age variable by adding the quadratic element  (     5) , 

where the age with the maximum BMI is 
; 2  

2 4  
    for Hebrew 

speakers if 𝛽      and 
; 2  ; 3  

2 4  :2 5  
    for Russian speakers if  

𝛽    𝛽      .
6
 

 

Estimation results of this model are given in Table 5 for the 2012 

and 2016 samples. At the bottom of Table 5, we report the 95% 

confidence intervals based on the estimation outcomes for the 

minimal age (=15 years); the age that Russian speakers cross the 

BMI=25 benchmark (=35 years) and the age that yields the 

maximum projected BMI ( ; .187; .1 3

2 (; .  171):2 (; .  1 8)
  5 ≈ 67 years 

for Russian speakers and ; .187

2 (; .  171)
  5 ≈ 7  years for Hebrew 

speakers). The outcomes show that both coefficients of 

(AGE15) and (AGE15)
2
 are statistically significant. 

                                                        
6
 This may be demonstrated as follows. For Hebrew speakers (RUSSIAN=0) 

the model becomes:    𝛽    𝛽   (     5)  𝛽   (     5)
      . 

The first derivative yields: 𝛽    2𝛽   (     5). To find the maximum 

projected BMI (in the case that 𝛽     ), The first derivative is equated to 

zero: 𝛽    2𝛽   (     5)   . Division by 2𝛽    and changing sides yield: 

     5  
 𝛽2  

 𝛽4  
. Finally, adding 15 to both sides yields the requested 

outcome:     
 𝛽2  

 𝛽4  
  5.  

For Russian speakers (RUSSIAN=1) the model becomes:    𝛽    𝛽    

𝛽   (     5)  𝛽   (     5)  𝛽   (     5)
  𝛽   (     5)

  

    . By rearranging terms:    [𝛽    𝛽   ]  [𝛽    𝛽   ](     5)  

[𝛽    𝛽   ](     5)
      . The first derivative yields: [𝛽    𝛽   ]  

[2𝛽    2𝛽   ](     5). To find the maximum projected BMI (in the case 

that 𝛽    𝛽     ), The first derivative is equated to zero: [𝛽    𝛽   ]  

[2𝛽    2𝛽   ](     5)   . Division by [2𝛽    2𝛽   ] and changing 

sides yield:      5  
 𝛽2   𝛽3  

 𝛽4    𝛽5  
. Finally, adding 15 to both sides yields the 

requested outcome:     
 𝛽2   𝛽3  

 𝛽4    𝛽5  
  5. 
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Consequently, the null hypothesis that compared to the linear 

model, the quadratic model better fits the data cannot be rejected 

empirically. 

 

Based on the projected values obtained from Table 4, Figures 3 

and 4 compare between Russian and Hebrew speakers by age in 

2012 and 2016.  The top 2012 graph gives the projected BMI 

and 95% confidence intervals of individuals whose native 

language is Hebrew (4,166 persons) and Russian (1,004 

persons), respectively, where the age variable is controlled. The 

bottom graph gives approximated Russian-Hebrew projected 

BMI differences in percent and 95% confidence intervals. In 

both graphs, and in projected BMI terms, the Russian speakers 

15-year-old benchmark is lower than the Hebrew speakers.  Yet, 

the growth of projected BMI with age is steeper among Russian 

speakers. Starting from 30 years in 2012 and 35 years in 2016, 

the null hypothesis of equality of projected BMI among Russian 

and Hebrew speakers is rejected at the 5% significance level. 

While the Russian speakers cross the benchmark of overweight 

at age 35, the Hebrew speakers cross this benchmark five year 

later at around 40. Finally, both Hebrew and Russian speakers 

reach the peak of projected BMI around age 67-70.  

 
Table 5: Hebrew vs. Russian: Pooled Sample (2012, 2016). 

Regressions:  
BMI Projections and 95% Confidence Intervals: 

 

 
 

Notes: The 2012 (2016) sample refers to 4,166 (3,526) native Jewish Israelis, 

whose native language is Hebrew, and 1,004 (805) Jewish immigrants from 

Russia, whose mother tongue is Russian. For the semi-logarithmic model 
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    (   )      (  (    (   ))  1

2
 ̂ ). 95% confidence intervals are given 

in brackets. ##, (###) The null hypotesis of Proj(BMI)  25 (Proj(BMI)  30) is 

not rejected at the 5% level.P-values are given in parentheses. *p<0.1; 

**p<0.05; ***p<0.01. 

 

 
 

Figure 3: Russian vs. Hebrew (2012): Pooled Sample. 

 

Notes: The top graph gives the projected BMI and 95% confidence intervals of 

individuals whose native language is Hebrew (4,166 persons) and Russian 

(1,004 persons), respectively, where the age variable is controlled. The bottom 

graph gives approximated Russian-Hebrew projected BMI differences in 

percent and 95% confidence intervals. 
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Figure 4: Russian vs. Hebrew (2016): Pooled Sample. 

Notes: The top graph gives the projected BMI and 95% confidence intervals of 

individuals whose native language is Hebrew (3,526 persons) and Russian (805 

persons), respectively, where the age variable is controlled. The bottom graph 

gives approximated Russian-Hebrew projected BMI differences in percent and 

95% confidence intervals. 

 

Next, consider the following two models applied separately to 

Hebrew speakers and Russian speakers: 
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                       (     5)             

(     5)      (     5)
             

(     5)           (4) 

 

Table 6 reports the estimation outcomes for Hebrew and Russian 

speakers. Based on the outcomes reported in Table 6, Figures 5 

and 6 describe the projected BMI by age and stratified by 

females and males. It is evident from the figures that among 

Jewish Native Israelis, the projected BMI of the males is higher 

than that of the females even after adjustment for the age cohort. 

While 30 year-old native Israeli males cross the overweight 

benchmark at age 30, 50 year-old native Israeli females cross 

this benchmark, so that the age gap of crossing this benchmark is 

20 years in favor of women. The maximum projected BMI is 

obtained at ; .216

2 (; .  23 )
  5 ≈ 62 years old for native Israeli males 

and is equal to 22.2   .2 6  (62   5)   .  23  
(62   5) ≈ 27.27 3 (below the obesity benchmark of 

BMI≥30). The same phenomena exists among Russian speakers. 

Yet, the gap of crossing this overweight benchmark reduces to 

only five years in favor of females (age 30 for males and 35 for 

females).  The maximum projected BMI is obtained at 
; .246

2 (; .  282)
  5 ≈ 59 years old for native Israeli males and is 

equal to 22.2   .246  (59   5)   .  282  
(59   5) ≈ 27.5645 (below the obesity benchmark of 

BMI≥30). 
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Figure 5: Native Israelis (Native Language: Hebrew): Females vs. Males 

(2012). 

 

Notes: The top graph gives the projected BMI and 95% confidence intervals of 

females (2,042) and males (2,123) whose native language is Hebrew, where the 

age variable is controlled. The bottom graph gives approximated female-male 

projected BMI differences in percent and 95% confidence intervals. 
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Figure 6: Russian Immigrants: Females vs. Males (2012). 

 

Notes: The top graph gives the projected BMI and 95% confidence intervals of 

females (552) and males (452) whose native language is Russian, where the age 

variable is controlled. The bottom graph gives approximated female-male 

projected BMI differences in percent and 95% confidence intervals. 
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Table 7 reports the projected BMI differences among Hebrew, 

Arabic, Russian and Amharic speakers. Based on these 

outcomes, Figure 7 compares Arabic and Hebrew speakers and 

Figure 7, Russian and Arabic speakers. It is evident from the 

figures that Arabic speakers suffer from overweight and obesity 

problems, particularly for the early age cohorts. Unlike Hebrew 

or Russian speakers, among Arab speakers, on the one hand the 

projected BMI drops with the age variable. On the other hand, 

there is a wide spread of projected BMI at the young age cohort. 

 

 
 

 
 

Figure 7: Arabic vs. Hebrew (2012). 
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Notes: The top graph gives the projected BMI and 95% confidence intervals of 

individuals whose native language is Hebrew (4,183 persons) and Arabic (288 

persons), respectively, where the age variable is controlled. The bottom graph 

gives approximated Arabic-Hebrew projected BMI differences in percent and 

95% confidence intervals. 
 

Table 6: Females vs. Males. 

 

  (1) (2) (3) (4) 

Native Language Hebrew Hebrew Russian Russian 

VARIABLES BMI(2012) ln(BMI(2012)) BMI(2012) ln(BMI(2012)) 

Constant 22.20*** 3.093*** 22.20*** 3.098*** 

  (<0.0001) (<0.0001) (<0.0001) (<0.0001) 

FEMALE -1.483*** -0.0688*** -3.154*** -0.135*** 

  (4.87      ) (4.76      ) (0.00107) (0.000130) 

(AGE-15) 0.216*** 0.00879*** 0.246*** 0.00961*** 

  (<0.0001) (<0.0001) (4.74      ) (5.52      ) 

FEMALE×(AGE-15) -0.0612** -0.00220** 0.0955 0.00392* 

  (0.0211) (0.0324) (0.119) (0.0805) 

(AGE-15)2 -0.00230***  9.46  

    *** 

-0.00282*** -0.000110*** 

  (<0.0001) (<0.0001) (6.95      ) ( .54      ) 

FEMALE×(AGE-15)2 0.00124*** 4.9      *** -0.000177  8.75       

  (0.00739) (0.00642) (0.834) (0.777) 

Observations 4,165 4,165 1,004 1,004 

R-squared 0.170 0.189 0.191 0.214 

MSE ( ̂ ) 15.52 0.0234 18.55 0.0249 

 

Notes: The 2012 sample refers to 4,165 (1,004) native Jewish Israelis, whose 

native language is Hebrew (Jewish immigrants, whose native language is 

Russian). FEMALE equals 1 for females and 0 for males. For the semi-

logarithmic model     (   )      (  (    (   ))  1

2
 ̂ ). 95% confidence 

intervals are given in brackets. P-values are given in parentheses. *p<0.1; 

**p<0.05; ***p<0.01.
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Table 7: Hebrew, Russian and Amharic vs. Arabic. 

  (1) (2) (3) (4) (5) (6) 

VARIABLES BMI(2012) ln(BMI(2012)) BMI(2012) ln(BMI(2012)) BMI(2012) ln(BMI(2012)) 

Constant 22.35*** 3.095*** 23.12*** 3.129*** 20.66*** 3.018*** 

  (<0.0001) (<0.0001) (<0.0001) (<0.0001) (<0.0001) (<0.0001) 

ARABIC 5.929*** 0.224*** 5.161*** 0.191*** 7.615*** 0.302*** 

  (1.69e-06) (3.29e-06) (0.000145) (0.000138) (5.46e-07) (2.13e-07) 

(AGE15) 0.0929*** 0.00382*** 0.0929*** 0.00364*** 0.0979** 0.00454*** 

  (<0.0001) (<0.0001) (<0.0001) (<0.0001) (0.0173) (0.00394) 

ARABIC×(AGE15) -0.125*** -0.00480*** -0.125*** -0.00462*** -0.130*** -0.00551*** 

  ( .87      ) (3. 5      ) (2.36e-06) (2.49e-06) (0.00558) (0.00219) 

Observations 4,452 4,452 1,290 1,290 361 361 

R-squared 0.113 0.124 0.108 0.120 0.167 0.185 

 

Notes: The base category in columns (1) and (2) {(3) and (4)} [(5) and (6)] is Hebrew {Russian} [Amharic]. The sample includes 4,166 

{1,004} [75] Jewish persons whose native language is Hebrew {Russian},  [Amharic] and 286 Jewish persons whose mother tongue is Arabic. 

Those languages include: Algerian, Libyan, Egyptian, Syrian, and Lebanese. 
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Figure 8: Arabic vs. Russian (2012): A Comparison with Jewish Immigrants. 

 

Notes: The top graph gives the projected BMI and 95% confidence 

intervals of individuals whose native language is Arabic and Russian, 

respectively, where the age variable is controlled. The bottom graph 

gives approximated Arabic-Russian projected BMI differences in 

percent and 95% confidence intervals. 
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Discussion and Conclusions  
 

Immigration involves changes in health-related behavior and 

mores and can facilitate important changes and development of 

health programs by recognizing new factors influencing public 

health. Previous research has shown that the American 1965 

immigration wave from Asian and South American countries 

attenuate the obesity pandemic in the United States (e.g., 

[13,14]). Israel is considered a country with high levels of 

immigration. It experienced two major immigration waves, 

which doubled its population: a reactive immigration wave 

mainly from Arab States in 1948-1951, and a proactive 

immigration wave from FSU starting from 1985 (e.g., Arbel et 

al., [17]). Yet, in the Israeli context, the impact of the 

immigration waves on overweight and obesity has not been 

previously explored. 

 

In this study, we observe the correlation between the BMI, age, 

native language and years-since-migration in Israel, based on a 

survey carried out by the ICBS in 2012 and 2016. The BMI 

(=
  

      
) is a conventional measure of obesity, where BMI≥25 is 

considered overweight, and BMI≥30 as obesity.  
 

Results demonstrate that while the prevalence of overweight 

(BMI≥25) among Hebrew speakers is below 50%, in 11 groups 

of immigrants the prevalence of overweight is above 50%. 

Referring to the Hebrew and Russian speakers (the native 

language spoken among the largest wave of immigration), our 

findings suggest that, on the one hand, males cross the 

overweight benchmark at the same age (35). On the other hand, 

native Israeli women cross this benchmark much latter compared 

to female Russian counterpart (50 vs. 35 years). Apart from 

male-female hormonal differences, a possible interpretation of 

these outcomes is the influence of western values and norms 

regarding a slim body image on native Israeli women and 

cultural differences (e.g., [20-22]). 
 

Other potential reasons for obesity differences may be related to 

genetics [23], nutrition, lack of physical activity [24] and 

relationship to urban environment and lack of vitamin D 

absorption [8,18,26,27].  
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Further results indicate that the Ethiopian immigrants exhibit 

lower obesity and overweight prevalence compared to native 

Israelis and all other groups in the population. Unlike other 

migration waves, no erosion of the initial ―health migrant effect‖ 

is observed in the group of immigrants from Ethiopia, despite the 

fact that this immigration wave occurred 20 years before the first 

survey of 2012 took place.  

 

The constant lower propensity of obesity and overweight among 

the Ethiopian immigrants is a unique worldwide phenomenon. In 

the US, Asian immigrants were less likely to be obese in 1965 

compared to whites, Hispanics and Blacks, but their second and 

third generation cohorts were more likely to be obese compare to 

members of the first generation and the obesity rate continues to 

increase with the duration of the Asian immigrants in the US [1]. 

 

In the United Kingdom results show that waist circumference 

increases with length of time since migration to that country 

[15]. 

 

In Israel, other groups of immigrants, excluding the Ethiopian 

community, also exhibit an increase in obesity and erosion of 

their initial immigration baseline as their duration in the country 

increases.  
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