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Abstract 51 

Background: 52 

This study aimed to investigate the income-related inequality of food preference and its mobility 53 

in the long run, and to quantify the determinants’ contributions of socioeconomic inequality 54 

mobility in food preference in China. 55 

Methods: 56 

The data were sourced from the China Health and Nutrition Survey (CHNS) conducted in 2006, 57 

2009, 2011 and 2015, respectively. A study sample of 3940 adults were included for analysis. Five 58 

preselected questions were used to construct a summary food preference index. Cross-sectional 59 

and longitudinal concentration indices were used to measure the income-related inequality in food 60 

preference at a certain time and for a period, respectively. Health-related income mobility index 61 

was used to measure the gap between cross-sectional and longitudinal income-related health 62 

inequality concentration indices. Decomposition analysis was used to decompose income mobility 63 

index into its determinants. 64 

Results: 65 

The mean scores of food preference increased from 17.641 in 2006 to 18.881 in 2015. The richest 66 

people had the highest mean scores of food preference compared to other income groups in each 67 

year. Age, gender, income, education, and dietary knowledge score were positively associated with 68 

healthy food preference. The concentration indices of food preference score on income in each 69 

year were all positive, indicating that there was pro-rich inequality in food preference score with 70 

the rich having higher preference scores in each period. The income mobility index of food 71 

preference was -0.1426 after 4 periods, indicating that the degree of pro-rich inequality in food 72 

preference was larger than that at the baseline in the long run. Decomposition analysis showed that 73 

being married and living in Western China made healthy food preference more concentrated 74 

among the rich in the long run. Whereas increasing age and dietary knowledge contributed to 75 

making healthy food preference behavior less concentrated among the rich in the long run. 76 

Conclusions: 77 

The cross-sectional measure of food preference score inequality was underestimated in the long 78 
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run. Our study suggests that people with decreased income could be taken as targeted population 79 

in future public intervention measures, and narrowing the regional gap between Eastern and 80 

Western China could be strengthened in future Chinese policies. 81 

Keywords: Food preference, Income-related inequality, Multi-level model, Health-related 82 

income mobility 83 
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Background  102 

As an element of human existence and development, health is an eternal human topic for human 103 

beings. Health is determined by various factors, such as eating habits, daily living habits, physical 104 

exercise, mental state. Among all these factors, developing and maintaining healthy dietary habits 105 

are one of the most important determinants that closely related to human health [1]. Good dietary 106 

habits can help people to have good intake of nutrients that are essential for the growth, 107 

development, and maintenance of body functions. Insufficient nutrient intake that does not meet 108 

nutrient requirements can influence the metabolic processes to slow down or even stop [2]. 109 

China’s expansive economic growth in the past decade has gradually accelerated 110 

the pace of life in many cities [3]. These changes have also increased the availability of energy-111 

dense foods and sugar-sweetened beverages in the market. Consequently, due to the taste 112 

preference, sensory attributes, cost, availability, convenience, cognitive restraint, and cultural 113 

familiarity, many people have developed palate preferences for these types of food. Food 114 

preferences are strongly associated with eating habits and diets. [4]. Studies have found that 115 

preferences in these foods with extra calories may contribute to the development of overweight 116 

and obesity, which are the leading factors for many chronic diseases. Therefore, there are two 117 

points that researchers need to pay attention to. The first point is related to what kind of foods and 118 

beverages people are willing to consume. This matter should be further studied so that possible 119 

interventions to help people to practice healthy eating habits can be promoted. The second point is 120 

the distribution of bad food preference between the rich and the poor. Monitoring the distribution 121 

is important so that an intervention measure can be targeted on the groups that need it more. 122 

Although several studies have published using one-wave cross-sectional survey with focusing on 123 

food preference in children or adolescents, studies on food preference of adults are less reported 124 

[5-8]. As children are usually taken care of by their parents, their dietary intake often depends on 125 

the family context and their food knowledge. Consequently, their food preferences are more likely 126 

to be influenced by their caregivers. To fill in the gaps in the current literature and provide more 127 

information, the main interest of this study is to investigate the distribution of food preference and 128 

its inequality in adults. This study has three objectives. Firstly, to investigate the distribution of 129 

healthy food preference for Chinese adults and to measure income-related inequality over time. 130 
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Secondly, to find determinants of food preference; and lastly, to quantify each determinants’ 131 

contribution to the mobility of food preference inequalities. The study complements existing 132 

literature by providing the first longitudinal study on inequality in food preference. Our study will 133 

provide evidence-based findings for policy makers and public health workers to develop public 134 

health policies and strategies to help people in making a healthy food preference and eliminating 135 

inequality between the poor and the rich. 136 

 137 

Methods 138 

Study design 139 

A retrospective cohort study was performed to track the change of food preference score and its 140 

inequality over time as well as to analyze the contribution of each determinants on this mobility.  141 

Data source 142 

The data were sourced from the China Health and Nutrition Survey (CHNS). CHNS is a 143 

multidisciplinary and national panel dataset on nutrition, health status, socioeconomic status, 144 

community information and family relations of Chinese. The first wave of CHNS was conducted in 145 

1989 and the following waves of CHNS were conducted every 2-4 years. A multistage, random 146 

cluster sample design was used to draw the surveyed samples in 15 provinces and municipal cities 147 

that substantially vary in geography, economic development, public resources, and health indicators.  148 

CHNS was initially designed to estimate the impact of the health, nutrition, and family planning 149 

policies and programs implemented by national and local governments. It was also designed to 150 

investigate how the social and economic transformation of Chinese society was affecting the health 151 

and nutritional status of the Chinese. Overall, the gross survey sample included 30,000 individuals 152 

in 7200 households. Detailed information on procedure of data collection and quality assurance 153 

measures could be found in CHNS official website (https://www.cpc.unc.edu/projects/china). This 154 

https://www.cpc.unc.edu/projects/china
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study used the balanced panel data conducted in 2006, 2009, 2011 and 2015, indicating only those 155 

participants who were followed up in each survey were included. Since our study focused on adult 156 

samples defined as those aged ≥18 years old (n=3978), respondents whose key information (food 157 

preference/income) was missing were further excluded in this analysis, leaving a study sample of 158 

3940 adult respondents. 159 

Variables 160 

Food preference  161 

Five questions on preferences for five kind of food were preselected in the survey: fast foods, salty 162 

snack foods, fruit, vegetables, and soft drinks/sugary fruit drinks. A five-point Likert scale (dislike 163 

very much, dislike, neutral, like, like very much) was employed to estimate the degree of liking for 164 

each question. A score for each category ranging from 1 to 5 was generated to measure the 165 

preference degree, with a higher score indicating a healthier preference. A summary of food 166 

preference index was created in our study to measure the overall degree of healthy preferences with 167 

the sum of scores on five questions. The maximum score for food preference index is 25.    168 

Other variables 169 

Socioeconomic characteristics considered in this study were comprised of age, gender, household 170 

size, education (illiterate, elementary, middle school, high school, and university), marital status 171 

(unmarried, married, and others), working status and income. Income was measured by net per 172 

capita household expenditure. Net per capita household expenditure was calculated by subtracting 173 

health expenditure from total household expenditure and dividing by household size.  174 

In descriptive analysis, income was equally grouped into 5 categories: poorest, poorer, middle, 175 

richer, and richest. Regional characteristics considered in the study were urbanization index and 176 
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geographic regions (Western China, Central China, and Eastern China). Urbanization index is a 177 

continuous variable to assess the urbanization degree of the communities in China. The construction 178 

of this indicator includes the 12 aspects of urbanization, which are population density, economic 179 

activity, traditional markets, modern markets, transportation, health infrastructure, sanitation, 180 

communication, social services, diversity, education, and housing[9]. Each aspect was given a score 181 

from 0 to 10, and then weighted equally in the overall index and added together for an overall 182 

maximum possible score of 120. A higher urbanization score indicates greater urbanization. 183 

Compared to urban/rural dichotomy measure, urbanization index encompasses the underlying 184 

complexity and heterogeneity of the community that would otherwise be missed in binary measure. 185 

Detailed construction procedure could be found on official CHNS website 186 

(https://www.cpc.unc.edu/projects/china). Lastly, since there was a potential association between 187 

dietary knowledge and food preference, dietary knowledge was also considered as a covariate in 188 

our study [10, 11]. Dietary knowledge score was a summary variable constructed from the 12 189 

questions surveyed in CHNS. Respondents were asked to choose “strongly disagree”, “disagree”, 190 

“neutral”, “agree” and “strongly agree” for each question. For each positive question, we assigned 191 

a score ranging from 0 to 2, with 2 for strongly agree, 1 for agree, and 0 for other answers, and vice 192 

versa. The maximum dietary knowledge score is 24 with a higher score indicates better knowledge. 193 

Statistical analyses 194 

Means and standard deviations (SD) were used to describe the continuous variables of baseline 195 

characteristics of respondents, percentages were used to describe the categorical variables of 196 

baseline characteristics. 197 
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In the past decades, there have been numerous methodological sources on the analysis of 198 

longitudinal data [12-14] . Multilevel model was a widely used methodological and statistical 199 

source on the longitudinal study which collected the repeated data on the same sample of 200 

respondents over time [13]. Multilevel model has better performance in explaining the variability 201 

of the dependent variables [15]. In multilevel models for longitudinal data, the lowest level of data 202 

which is referred to as “Level-1”, 𝛾00. Each Level-1 measurement is nested within a particular 203 

research participant. The respondents constitute Level-2 data. The simplest multilevel models 204 

without any independent variables (random intercept) are presented as follows: 205 

Level 1 repeated-measures level model   206 

𝑦𝑡𝑖 = 𝛽𝑜𝑖 + 𝑒𝑡𝑖 207 

Where t represents the measurement occasions at time t, 𝑖 represents the ith participants, 𝑦𝑡𝑖 is 208 

the estimated average score of independent variables for ith individual at time t.  209 

𝛽𝑜𝑖 is the estimated average y (over the time period) for the ith individual. 𝑒𝑡𝑖 is the within-210 

individual random error which captures the differences between the observed average independent 211 

variable at time t and predicted dependent variable value of ith individual.  212 

𝛽0𝑖 = 𝛾00 + 𝑈0𝑖 213 

where 𝛾00 is the grand mean of y, and 𝑈0𝑖 is the difference between the ith average y and grand 214 

mean of y.  215 

The random intercept model with one independent variable can be written as follows: 216 

𝑦𝑡𝑖 = 𝛽𝑜𝑖 + 𝛽1𝑖𝑥1𝑡𝑖 + 𝑒𝑡𝑖 217 

Concentration index is nowadays the most widely used analytic tool to measure the relative 218 

magnitude of inequality in health economics. The corresponding regression-based decomposition 219 

methods firstly proposed by Wagstaff et al. are being used in a large number of settings and 220 
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populations [16]. However, this kind of approach has predominantly applied to cross-sectional 221 

data. The cross-sectional concentration index at certain time point is as follows: 222 

𝐶𝐼𝑡 = 2�̄�𝑡 𝑐𝑜𝑣( 𝑦𝑖𝑡 , 𝑅𝑖𝑡) 223 

Where 𝑦𝑖𝑡 is a cardinal measure of the health of individual i at t time, �̄�𝑡is the average health of 224 

individual i at t time, 𝑅𝑖𝑡 is the relative rank of individual i in the distribution of N incomes in 225 

period t.  226 

With the increasing amount of data from cohort study, the dynamics of health and their relation to 227 

socioeconomic characteristics as revealed by longitudinal data should be paid more attention to. 228 

Shorrocks introduced the concept of income mobility to capture the degree to which income 229 

inequalities fade as the time window over which the population being analysed extends, and 230 

therefore considered inequality in the distribution of individual incomes averaged over a sequence 231 

of time periods [17]. Subsequently, under the Shorrocks’s framework, Jones and López-Nicolás 232 

developed a health-related income mobility index to measure the gap between cross-sectional and 233 

longitudinal income-related health inequality concentration indices [18]. Longitudinal 234 

concentration index is as follows: 235 𝐶𝐼𝑇 = 2�̄̄�𝑇 𝑐𝑜𝑣( 𝑦𝑖𝑇 , 𝑅𝑖𝑇) =∑𝜔𝑡𝑡 𝐶𝐼𝑡 − 2𝑁𝑇�̄̄�𝑇 ×∑∑(𝑦𝑖𝑡 − �̄�𝑡)(𝑅𝑖𝑡 − 𝑅𝑖𝑇)𝑡𝑖  236 

Where 𝜔𝑡 = �̄�𝑡𝑇�̄̄�𝑡，𝑅𝑖𝑇 is the relative rank of individual i in the distribution of average incomes 237 

after T periods, 𝑦𝑖𝑇 is the average health of individual i after T periods. 238 

Health-related income mobility could be calculated from following formula: 239 

𝑀𝑇 = 1 − 𝐶𝐼𝑇∑ 𝑤𝑖𝐶𝐼𝑡𝑡 = 2𝑁∑ �̄�𝑡𝐶𝐼𝑡𝑡 ×∑∑(𝑦𝑖𝑡 − �̄�𝑡)(𝑅𝑖𝑡 − 𝑅𝑖𝑇)𝑡𝑖  240 

Where 𝑀𝑇is the mobility index of y after T periods. 241 

The mobility index could also be decomposed into the contributions of different determinates with 242 

the use of following expression: 243 
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𝑀𝑇 =∑�̂�𝑘𝑘
𝑘=1

∑ �̄�𝑘𝑡𝐶𝐼𝑡𝑥𝑘𝑡∑ �̄�𝑡𝐶𝐼𝑡𝑡 𝑀𝑇𝑥𝑘 + 𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 244 

Where �̂�𝑘is the coefficient for kth variable, �̄�𝑘𝑡 is mean of kth variable at time t, 𝐶𝐼𝑡𝑥𝑘 is 245 

concentration index of kth variable at time t. �̄�𝑡 is the mean of y at time t. 𝐶𝐼𝑡 is the 246 

concentration index of y at time t. 𝑀𝑇𝑥𝑘 is the mobility index of kth independent variable after T 247 

period. 𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 is the residual error. 248 

All statistical analyses were carried out on SAS 9.4. A p value of 0.05 or less is considered 249 

statistically significant in the study. 250 

 251 

Results 252 

Summary statistics of respondents’ characteristics at baseline are presented in Table 1. A total of 253 

3940 adults, including 1814 (46.04%) men and 2126 (53.96%) women, participated in the study 254 

with the mean (standard deviation, SD) age of 49.63 (12.55) years. More than 90% were married, 255 

and over 31% of respondents had middle school educational attainment. 1745 (44.29%) of 256 

respondents lived in Western China, while 1234 (31.32%) and 961 (24.39%) lived in Central and 257 

Western China, respectively.  258 

-Table 1 Characteristics of respondents at baseline- 259 

Figure 1 shows the mean scores of food preference by characteristics groups over time. 260 

According to what has been revealed by the figure, the mean scores of food preference showed an 261 

increasing trend from 2006 to 2015, improving from 17.641 to 18.881. The richest people had the 262 

highest mean scores of food preference compared to other income groups in each year. Eastern 263 

China consistently showed the highest mean scores of food preference in every year compared to 264 

Central and Western China, and this trend increased after 2009. From 2006 to 2015 the lines were 265 
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overlapped among residents with elementary, middle school, and high school attainments. 266 

However, residents with university degree were evidently higher than others, and the illiterate had 267 

the lowest scores. Although there was little difference between married and unmarred, residents 268 

with other marital status (including widowed, separated, and divorced) had absolutely the lowest 269 

scores among all groups. 270 

-Figure 1 The mean score of food preference by characteristics groups over years- 271 

Table 2 shows the factors associated with food preference identified from multi-level random 272 

intercept model. Age, gender, income, education, and dietary knowledge score were positively 273 

associated with food preference. Higher values of these variables indicated higher scores 274 

(healthier) of food preference. People living in Central and Western China had relatively lower 275 

food preference score compared to respondents living in Eastern China with the control of other 276 

covariates. 277 

-Table 2. Adjusted association between food preference and determinants- 278 

Table 3 shows the concentration and mobility indices for food preference by year. The 279 

concentration indices of food preference score on income in each year were presented in CIt 280 

column. The indices were all positive, indicating that there were pro-rich inequalities in food 281 

preference with the rich had the higher food preference score in each period. The longitudinal 282 

concentration indices were presented in CIT column. In a long run, the degree of pro-rich 283 

inequality in food preference were larger than that at the baseline. Term 1 and Term 2 explained 284 

what have driven this increase. Term 1 is the weighted average of the cross-sectional concentration 285 

indices up to corresponding year. There was a slight upward trend in term 1, as the cross-sectional 286 

concentration indices for the later period were larger than that at the baseline. It is worth 287 
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mentioning that the weighted average cross-sectional concentration indices were smaller than the 288 

indices with the distribution of longitudinal averages. Term 2 shows the difference between period 289 

specific income ranks and ranks for average income over all periods and their relationship to food 290 

preference. Accordingly, the estimates in Term 2 column were all negative except at baseline. This 291 

makes long run inequality greater than what we obtained with cross-sectional measures. This 292 

effect increased the long-run income-related inequality by 14.26%, which reflected by the 293 

mobility index of -0.1426.       294 

-Table 3 Concentration and mobility indices for food preference by year- 295 

The results of decomposition analysis of food preference mobility index are showed in Table 4. 296 

The first column presents the longitudinal concentration index of independent variables. In a long 297 

run prospective, higher income, educational attainment, urbanization index, and married were 298 

concentrated in the rich, which means there was a pro-rich inequality in these characteristics. 299 

Whereas the longitudinal concentration indices of age, other marital status, living in Central and 300 

Western China were negative, indicating that these characteristics were more concentrated in the 301 

poor. The second column shows the mobility index of independent variables, which measures how 302 

much the longitudinal perspective alters the picture that would emerge from cross-sectional view.  303 

A negative mobility index of independent variables indicates that the weighted sum of the cross-304 

sectional concentration indices of independent variables underestimates the degree of long-run 305 

inequality, and vice versa. In a long run, income and marital status were overestimated, however, 306 

education, age, central and western china were underestimated using the cross-section perspective. 307 

The third column shows the elasticity of food preference score with respective to each determinant 308 

variable. Last column shows the contribution of independent variables on mobility indices for 309 
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food preference score. Married, and living in Western China made healthy food preference more 310 

concentrated among the rich in the long run, whereas increasing age and dietary knowledge 311 

contributed to making good food preference behavior less concentrated among the rich in the long 312 

run.  313 

-Table 4 Decomposition of the mobility index of food preference by determinants- 314 

 315 

Discussion 316 

Among a set of health maintenance behavior, healthy eating is one of the best things people can do 317 

to maintain their weight and prevent health problems such as heart disease, high blood pressure, 318 

type 2 diabetes, and some types of cancer. Healthy eating starts with healthy food choices. In 319 

today’s fast-paced world, however, more and more individuals are choosing to remove certain 320 

foods from their daily consumption habits based on personal preferences. Our study observed a 321 

significant change in the increase of healthy food preference score over the 10-year period. There 322 

are likely many reasons to explain this phenomenon. In macroscopic level, many initiatives were 323 

conducted by Chinese government in this period. Firstly, Dietary Guidelines, which was published 324 

to guide Chinese people to make healthy food and beverage choices, was updated by the Chinese 325 

Academy of Preventive Medicine and the Chinese Nutrition Society in 2007. Secondly, in order to 326 

improve the level of nutritional diagnosis and treatment, many policies and support measures have 327 

been issued by national health commission to ask tertiary hospitals and qualified secondary 328 

hospitals to set up clinical nutrition departments, encouraging other level of hospitals to set up 329 

nutrition clinics and provide corresponding services to individuals. Thirdly, Nutrition Food and 330 

Nutrition Development Outline was issued by the general office of the State Council of China to 331 
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promote the dietary education activities in 2014. Fourthly, although there are many advertisements 332 

for unhealthy food on TV, internet, newspapers, and magazines, such as fast food, programs on 333 

healthy food and nutrition also plays an important role in providing residents with numerous 334 

dietary knowledge by mass media. In microscopic level, people have become increasingly more 335 

health-conscious than they used to be. They have developed the idea that good health is above 336 

wealth, and hence try to seize any chance to seek nutrition knowledge for improving their 337 

health[19]. The National Health Commission has carried out a dynamic system in monitoring the 338 

health literacy of Chinese people since 2012. The monitoring data showed that the health literacy 339 

level of residents had steadily improved from 8.8% in 2012 to 19.17% in 2018 [20].  340 

Our study found that healthy food preferences were distributed unequally among the demographic 341 

characteristic groups by each year. First, there was an increasing trend that the difference in food 342 

preference scores between Eastern China and Western China were getting larger and larger. The 343 

underlying reason may be that economic development between two areas is extremely 344 

imbalanced. Although Western China has experienced a remarkable development during the past 345 

decade with the implementation of China's Western Development Strategy (WDS), the 346 

convergence between two regions is happening too slowly. The Western regions continue to play 347 

economic catch-up with the East [21]. Secondly, people with other marital status, including 348 

widowed, separated, and divorced had lower food preference score compared to married and 349 

unmarried. Being in these kinds of marital status are widely regarded as a traumatic event. Some 350 

studies have documented that these kinds of marital status alter the social meaning for them and 351 

unfortunately give negative effects on eating behaviors and nutrient intakes [22]. 352 

Our study identified some factors to be the determinants of healthy food preference for Chinese 353 
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adults. Most determinants were similarly reported in previous studies[7, 23-25]. Firstly, our study 354 

found that food preferences were strongly influenced by their sociodemographic characteristics. 355 

As expected, increasing age, higher educational attainment, and being married were positively 356 

associated with healthy food preference [23]. Our study confirmed the evidence from cross-357 

sectional studies that there was a statistical difference in food preference between male and female 358 

[26, 27]. Since more than 25% of men were unwilling to increase their knowledge about food and 359 

nutrition, men were less likely to form a healthy preference compared to women [28]. 360 

Longitudinal analysis is more powerful than cross-sectional analysis in detecting gender 361 

association with food preference. 362 

Secondly, positive association between economic characteristics and food preference was also 363 

confirmed in our study. A study on adolescents in China found that income was negatively 364 

associated with healthy food preference with the controlling of covariates [29]. This difference 365 

may be resulted by two reasons. First reason is that the study populations in the two studies were 366 

different. The adolescents are more likely to have irrational food beliefs than adults. They prefer 367 

taste to health reasons in making food choices. The other reason is that only cross-sectional data 368 

was used in the former study, therefore more strong evidence could be obtained from more 369 

powerful study design.  370 

Thirdly, in line with previous studies, our study found that geographic regions and urbanization 371 

index were both associated with food preference. People living in Western and Central China had 372 

a lower food preference score compared to people living in Eastern China. The possible reasons 373 

are that residents in Central and Western China have less access to informed dietary knowledge, 374 

poorer judgment of nutritional information from tangled mass media, and fewer opportunity to get 375 
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advice from dietitians [30]. Unlike a previous cross-sectional study, our study found a positive 376 

association between an urbanization index and food preference score [23]. Since previous studies 377 

simultaneously included two variables urban/ rural and urbanization index into one model, it may 378 

be the collinearity, causing estimator of urbanization index on healthy food preference to be 379 

negative in the model[23]. People living in a place with a higher urbanization level have more 380 

nutritional education from school, more ability to identify correct health knowledge, and then 381 

consequently tend to have higher probability to develop healthy preference [30].  382 

Lastly, our study found higher dietary knowledge was a predictor of healthy food preference, 383 

which meant that their knowledge in diet and eating habits could automatically transfer to 384 

healthier food preference. This highlighted the importance of nutrition education programme to 385 

help people make healthy food and beverage choices. Some previous studies were contradictive on 386 

the association between nutritional knowledge and dietary behavior. While some studies found the 387 

correlation, some studies provided the evidence that the connection between nutritional knowledge 388 

and eating behavior were mediated by body dissatisfaction [31-34].  389 

Our study found that there was pro-rich inequality in food preference score across different income 390 

groups. People with a higher income were more likely to have a higher food preference score. This 391 

is especially true when we adopt a long-term perspective view. Weighted cross-sectional 392 

concentration index underestimated this pro-rich inequality. The reason was that respondents with 393 

income downwardly mobile tended to have below average levels of food preference score compared 394 

to upwardly mobile respondents. The downward income mobile had a larger influence on food 395 

preference than upward mobile. Future public intervention measures could take people with 396 

decreasing income into consideration as targeted population. 397 
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The idea that health is determined by factors outside the traditional health-care setting has become 398 

an increasing recognized approach in improving public health and addressing health disparities. 399 

Previous cross-sectional studies found out that income and education contributed a large proportion 400 

to health sector variables, such as chronic disease incidence and health service use [35-40]. Our 401 

study found income did not contribute as pro-rich inequality in food preference in a longitudinal 402 

view as much as cross-section data obtained. Our results showed that in the long run living in 403 

Western China was more concentrated in the poor, and it was more obvious when using the 404 

longitudinal view than using cross-sectional approach. Since this characteristic had a negative 405 

association with healthy preference, living in Western China contributed to increasing pro-rich 406 

inequality in food preference in the long run. It is notable that urbanization index also contributed 407 

to pro-rich inequality by 3% in the long run. Despite China launched western development strategy 408 

in 2000, the regional gap between different areas is still very large. Chinese government could 409 

strengthen the effort to reduce the regional gap between Eastern and Western China and the gap 410 

between urban and rural areas. Our results showed that the unequal distribution of dietary score was 411 

more concentrated among the rich in the long run, and the elasticity of food preference with respect 412 

to this characteristic was positive, thus this characteristic contributes to making healthy food 413 

preference more concentrated among the advantaged in the long run.     414 

It is worth highlighting some limitations of our study. Firstly, all the data were self-reported, thus 415 

recall bias may have affected the validity of our findings. Secondly, our study focuses on a sample 416 

aged 18 years and over. This selected sample limits the ability to generalize the results to the 417 

minors. Thirdly, potential determinants of the food preference considered in the study were 418 

selected from the survey questions. Other unobserved factors that may affect dependent variables 419 
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were not included in multilevel regression model. 420 

 421 

Conclusions 422 

The results of this study showed that the mean of food preference score increased from 2006 to 423 

2015. Some factors, such as age, income, dietary knowledge score, and urbanization index were 424 

positively associated with food preference score, whereas living in central and western China were 425 

the negative predictors of healthy food preference. There was pro-rich inequality in food 426 

preference score with the rich had higher preference scores in each period. Longitudinal 427 

concentration index indicated that the degree of pro-rich inequality in food preference was larger 428 

than that at the baseline in the long run. The cross-sectional measure of food preference score was 429 

underestimated in the long run. Further decomposition analysis on mobility index showed that 430 

living in Western China and urbanization index contributed to the increase of pro-rich inequality 431 

in food preference in the longitudinal perspective. Our study suggests that people with decreased 432 

income could be taken as targeted population in future public intervention measures; and 433 

narrowing the regional gap between eastern and western China and between urban and rural areas 434 

could be strengthened in future Chinese policies. 435 
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Figure 1

The mean score of food preference indices over time by groups


