%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

LOW-INCOME AND OVERWEIGHT IN CHINA:
EVIDENCE FROM A LIFE-COURSE UTILITY MODEL

Yanjun REN; Bente CASTRO CAMPOS; Jens-Peter LOY; Stephan
BROSIG

yren@ae.uni-kiel.de; becastro@ae.uni-kiel.de; jploy@ae.uni-kiel.de;
brosig@iamo.de

Institute of Agricultural Economics, University of Kiel, Wilhelm-Seelig-
Platz 6/7, 24118 Kiel, Germany.

Leibniz Institute of Agricultural Development in Transition Economies,
Theodor-Lieser-Str. 2, 06120 Halle (Saale), Germany.

GE LA

2018

Vortrag anliisslich der 58. Jahrestagung der GEWISOLA
(Gesellschaft fiir Wirtschafts- und Sozialwissenschaften des Landbaues e.V.)

» Visionen fiir eine Agrar- und Erndihrungspolitik nach 2020
Kiel, 12. bis 14. September 2018

Copyright 2018 by authors. All rights reserved. Readers may make verbatim copies of
this document for non-commercial purposes by any means, provided that this copyright
notice appears on all such copies.



Abstract

Previous literature has demonstrated that low-income people are more likely to settle for poor
health choices in developed countries. By using income as a budget constraint and signal for
future wellbeing in a life-course utility model, we examine the connection amongst income and
overweight. The data used for this study are from the China Health and Nutrition Survey
(CHNS). Estimations are conducted for overweight initiation, cessation, and participation
mirroring a decision to begin and a past decision to not terminate. Our findings propose that
body weight and the likelihood of overweight commencement rise with additional income but
at a diminishing degree, representing a concave relation; while the likelihood of overweight
discontinuance declines with additional income but at an accelerating degree, suggesting a
convex relation. We presume that, as opposed to developed countries, low-income people are
less inclined to be overweight in China, a country in transition. This could be explained by an
income constraint for unhealthy foodstuff. Nevertheless, it will switch when income surpasses
the critical threshold of the concave or inverted U-shape curve indicating that low-income
people appear to receive not as much utility from future health. Specifically, this adjustment
seems to occur earlier for females and inhabitants of urban areas.
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1 Introduction

In recent decades, a growing number of studies have investigated the effect of income on
individuals’ health, and policymakers are increasingly concerned about the relationship
between low-income and health worldwide. In developed countries, it has been well
documented that the overall health risk behaviors are more prevalent for low-income
individuals compared with other socioeconomic groups (see LANTZ et al. 1998). Income
generally has a positive association with “good” health-related behaviors (BENZEVAL et al.
2000; BINKLEY 2010; JOLLIFFE 2011). Lower-income people tend to make less healthy
consumption choices. Consequently, they are more likely to suffer from nutrition-related health
problems such as overweight and obesity (BALL und CRAWFORD 2005; SOBAL und STUNKARD
1989).

From an economic perspective, the budget constraint plays an important role in determining
poor food consumption behaviors among low-income individuals (see BINKLEY 2010). In the
nutrition-related literature, notably, many researchers argue that low-income people cannot
afford to purchase healthy foodstuff, as healthy foodstuff is comparatively expensive
(DREWNOWSKI und DARMON 2005; DREWNOWSKI und EICHELSDOERFER 2010).
Notwithstanding, STEWART et al. (2003) indicate that low-income households would not
purchase more fruits and vegetables with additional income; even through most vegetables and
fruits are fairly priced (KUCHLER und STEWART 2008). This evidence implies that income as a
role of the budget constraint may not be the most crucial determinant for interpreting differences
in unhealthy food consumption or health outcomes among individuals situated at different
income levels in developed countries. Based upon a life-course utility model, BINKLEY (2010)
puts forward another hypothesis: Low-income people have a comparatively higher direct utility
from present consumption but a less intense desire for longevity in the future utility; thus, they
have a higher likelihood to consume unhealthy food or to have poor consumption habits.

However, the opposite is true for developing countries. For instance, many studies show that
overweight is relatively more widespread among high-income individuals (FERNALD 2007;
MONTEIRO et al. 2004a; POPKIN 1999). With the development of the economy and increasing
incomes, total calories consumed has been enhanced accordingly (OGUNDARI und ABDULAI
2013). As a result, overweight and obesity have risen and become a major health challenge in
many developing countries (POPKIN 1999; POPKIN und NG 2007). In China, dietary preference
has changed dramatically from high-carbohydrate food towards high-energy food (BATIS et al.
2014; Du et al. 2004), which increases the risk of overweight. One recent study by TAFRESCHI
(2015) indicates that approximately 30 % of individuals are overweight or obese in
contemporary China.

In a transitional economy like China, the relation between unhealthy food consumption and
income might be a situation that lies in-between developing and developed societies. The
income effect on body weight might change from a positive sign to negative with economic
development and rising income. However, to the best of our knowledge, very few studies have
examined this transition (DEUCHERT et al. 2014; HRUSCHKA und BREWIS 2013; PAMPEL et al.
2012), and most of them use cross-sectional data from developing countries and reveal
substantial evidence for the reversal hypothesis. TAFRESCHI (2015), using the data from the
China Health Nutrition Survey (CHNS), provides further evidence to support the reversal of
the income gradient in China, but without taking an individuals’ life-course utility into
consideration.

The Body Mass Index (BMI) as an outcome of food consumption is a complicated health

measure because it is related to a number of diseases (JOLLIFFE 2011); and it is often used to

determine whether an individual is overweight or obese. According to the National

Heart,Lung,and Blood Institute (1998), being overweight or obese may yield some potential

health consequences, e.g., being at increased risk of morbidity from hypertension, type 2
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diabetes, stroke, osteoarthritis, respiratory problems, and breast, colon, and prostate cancers.
Furthermore, overweight and obesity are also found to be associated with increases in medical
expenditure (KONNOPKA et al. 2011; MORA et al. 2015). Thus, we use overweight to examine
individuals’ unhealthy food consumption behaviors in this study. The primary objective of this
research is to extend BINKLEY’s (2010) life-course utility model for unhealthy food
consumption by taking an income constraint into consideration. We intend to shed light on the
relationship between income and overweight in the transitional economy of China through
estimating overweight initiation, cessation, and participation.

The remainder of the paper is organized as follows. The theoretical framework regarding the
life-course utility model is presented in Section 2. The empirical model and estimation strategy
are explained in Section 3, while the dataset and main variables used are described in Section
4. Section 5 presents the empirical estimation results. The last section summaries.

2 Theoretical Framework

The base of rational consumers’ decision on what to consume is their utility function. BINKLEY
(2010) proposed a life-course utility model to account for the fact that the effect of unhealthy
consumption is of a dynamic nature. Our study applies Binkley’s model to unhealthy behavior
regarding food consumption. As an extension we account for an income constraint restricting
food consumption decisions.

The basic model has the following form:

Uy = Uy (X(M), Y (M) + 8 ()P (X(M))U2(g(M)) (1)
UL denotes the expected “lifetime” utility in two periods; the symbols for utility in period 1
(present) and period 2 (future) are U; and U», respectively. X represents the quantity of
unhealthy food consumed at present. It affects future utility negatively. Y denotes the amount
of all remaining foods consumed in the present. Expenditure on X and Y is limited by a budget
constraint given in period 1 by available income M. Utility at present increases monotonically
with increasing X or Y. The discount rate at time ¢z within period 1, denoted 6(t) with 0< 8(t)
<1, is assumed to be the same for all consumers. P(X(M)) denotes the probability to survive
until period 2 when any positive quantity X of unhealthy food is consumed during period 1.
Consuming an unhealthy food item decreases this probability of survival, implying that
P(X(M))<P(0) for any X>0, with P(0) denoting the probability of survival with no unhealthy
food consumed. U: denotes expected utility in period 2. Our study focuses on the present
consumption choice; hence, an assumption of U> depending simply on the expected future

income g(M) is justifiable. We assume generally that higher current income leads to higher
ag(M)

expected future income; hence, > 0. The model further maintains the assumption that
preferences and prices are constant.

Our particular focus is on the decision to consume or not to consume unhealthy food items,

hence on a binary choice. Depending on whether unhealthy foods are consumed or not (X>0 or

X=0) life-course utility differs by

D = [U;(X(M), Y (M) + 8(OPX(M)Uz(g(M))] — [U1(0, Y (M) + 8()P(0)U(g(M))]
= [U: (X, Y (1)) = U, (0, Y (MD)] + [0 ()P (X (D) U2 (g(M)) — 8(1)P(0)U,(g(M))]

(2)
Define:
D, = U, (X(M),Y(M)) — U1(0,Y(M)) (3)
D, = 6()[P(X(M)) — P(0)] Ux(g(M)). (4)
Thus, D=D/+D; , (5)

where D; denotes the direct utility difference between consuming goods bundles containing or
not containing unhealthy goods in the first period; D: indicates how expected health utility due
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to life-expectancy differs depending on whether X is consumed or is not consumed, in the first
period. Hence, the total effect D= D; + D;. From U;(X(M),Y(M)) = U,(0,Y(M)) follows
D, = 0; and P(X (M )) — P(0) < 0, hence, D, < 0. With positive but decreasing D; (unhealthy
food assumed to provide decreasing marginal utility) and increasingly negative D> (positive
marginal utility of income assumed), it can be expected that overall lifetime utility first
increases but from a certain level on decreases with rising income. Lifetime utility is maximized
when X=0.

The sign of D determines the decision whether to consume unhealthy foods or not. In particular,
without any unhealthy consequence, D will be determined only by D;, as D>=0; then, whether
a good is or is not consumed is determined according to the standard theory of utility
maximization. Denoting the marginal utility of unhealthy food as MUy and A the marginal
utility of income; a nonzero quantity X of unhealthy goods will be consumed when MUx/p>A.
Since A declines with income, the probability that the optimal consumption bundle contains a
positive quantity X of unhealthy goods increases with income, except if unhealthy goods are to
be considered inferior.

. e g . oy a . i .
The direct utility difference D/ rises with income % > 0 if two conditions are met. First,

healthy and unhealthy foods are normal goods, second consumption of each of the two groups
does not impact on the utility derived from consumption of the other good (9U/oX (M) _ .
ov(M)
and 2U/OY(M) oy
0X (M)

If consuming unhealthy goods negatively affects individuals’ health, the second part in the life-
course utility function should be considered.

The first derivative of D> with respect to M,

aD aU,(g(M)) ag(m) aP(X M )ax M

L = 9)[P(X (M) — P(0)] ZELEN D 1) LEC I (g (). (6)
As mentioned before, P(X(M)) declines with rising consumptlon of unhealthy foods X and

P(X (M)) — P(0) <0, hence we obtain % < 0. Consequently, the negative health utility

derived from consumption of unhealthy food X declines with rising income implying that low-
income individuals can be assumed to have lower future health utility of longevity.

The total effect that income has on life-course utility D is
aD _ ap; | D,

oM~ oM ' oM - ()
More pleasure from consuming unhealthy goods X in period 1 (present) will entail a loss of

expected health utility in period 2 (future). Rational consumers will, therefore, consider the
trade-off between those two effects. It can be concluded from the theoretical framework that
the probability to consume unhealthy food upon income increases is lower for low-income
individuals, as unhealthy food likely is non-necessity food.

For low incomes the quantity of unhealthy food consumed (X) is comparatively low, hence the
direct utility derived from consumption of X at present is larger than the negative health utility
experienced in the future. Resources for excess food consumption are more limited for
individuals with low incomes than for higher-income individuals. This suggests a positive
relationship between income and the probability of consuming unhealthy food. Consuming
unhealthy food is less likely for low-income individuals.

This positive relationship between income and consumption of unhealthy food prevails up to
the point where the budget-constraint comes into effect. At this point the loss in future health
utility starts to dominate the direct utility from consuming X in life-course utility D. Hence, the
probability to consume X decreases monotonously with income. At this stage, individuals with
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low incomes start to consume unhealthy goods X. Analogous to BINKLEY’s (2010) argument
one could expect that starting to consume unhealthy food X to either become less and less likely
throughout the whole relevant income range or that it becomes more likely first but starts to
become less likely as income increases. This suggests an inverted U-shape of the relationship
between income and the probability of unhealthy food consumption.

For a consumer who is actually consuming unhealthy food, the budget constraint is no longer
posing a hurdle, meaning that it does not affect consumption of unhealthy goods anymore as
long as prices and income do not change. Therefore, the decision to stop unhealthy food
consumption depends on D: only. Initially it is smaller than D; in absolute value but its
importance increases. The relationship between income and the probability to stop unhealthy
food consumption is U-shaped or increases with increasing slope. In the decreasing part of the
U-shaped curve, low-income individuals are more likely to stop consuming X because they
have difficulty to continue consuming unhealthy food at their previous level when they are
temporarily overcoming the budget constraint. However, as income increases the life-course
utility function will eventually be dominated by negative health utility. This implies that high-
income individuals are more likely to stop unhealthy consumption than low-income ones. This
suggests that at low income levels the probability of ‘quitting’ a state of overweight (the result
or “type” of unhealthy consumption which we focus on in this paper) is negatively associated
with income but that it is positively associated at high income levels. As continued consumption
of a good can be interpreted as the result of an initial decision to start and (potentially several)
decisions not to stop (KENKEL et al. 2009) such ‘participation’ in the behavioral pattern of
unhealthy food consumption, can be regarded as a consequence of an individuals’ previous
decisions and analyzed in its association with income.

3 Empirical Methodology

3.1 The Econometric Model for The Relation Between Income and BMI

To investigate the relation between income and unhealthy food consumption behaviors, the
relationship between income and BMI is examined first as it can largely be considered as one
representative health outcome from food consumption. The calculation of BMI is described in
section 4.2. Unlike other studies (ETTNER 1996; FICHERA und SAVAGE 2015; GOODE et al.
2014)), the focus of this study is not to estimate the causal relationship between income and
outcomes of food consumption due to the high attrition rate of panel estimation (TAFRESCHI
2015) and unavailability of valid instrumental variables for income (GOODE et al. 2014). These
difficulties are not uncommon in the health economics literature, especially in estimating the
relation between income and health (APOUEY und GEOFFARD 2013; GOODE et al. 2014;
REINHOLD und JURGES 2012). In this research, a non-linear model is employed in order to detect
an expected inverted U-shape between income and BMI simply defined as

BMI;; = Bo + ByIncomey; + B (Income)® + Xk PiDyic + Op + 67 + &t (8)
where BMI; refers to iy individual’s BMI; Income presents per capita household income. To
detect the non-linear relationship between income and BMI, the squared term of income is used.
Based upon our theoretical framework, we anticipate that f; and 3, are positive and negative,
respectively. Dy; controls for individuals’ demographic variables and household characteristics.
We also introduce 9p for the province dummies to control for province-specific and time-
invariant characteristics, for instance, cultural or geography features that are unchanged over
our survey period. 87 is controlled for any time fixed effects, such as nation-wide policy or
economic shocks that could vary over our survey years but have equal influence on each
individual across all provinces. To allow for serial and spatial correlation within each
community, we cluster the error terms &; by community. The disturbance term ¢; is assumed
to be normally distributed.



With the estimated parameters from the model above, we can calculate the critical value
(threshold value) for income after which the reverse effect of income plays the dominant role,
using the following formula:

CVincome = B1/2B- ©)

3.2 The econometric models for overweight initiation, cessation, and participation

As suggested by the literature, overweight is mostly related to unhealthy food consumption,
thus, three binary choice models are estimated for overweight initiation, cessation, and
participation. Our primary concern is how income correlates with the probability of starting and
stopping consuming unhealthy food X, which in our study is related to being overweight or not
and measured by considering the BMI (section 4.2). The empirical models are defined as
follows for overweight initiation, cessation, and participation:

Prob (Y = 1) = y, + yiIncome;, + y,(Income;)? + Y ViDrir + +9p + 67 + ;¢
(10)
where Y denotes an individual’s status of overweight initiation, cessation, and participation in
the survey years considered. The Probit model is estimated for each of the three situations.
Precisely, the first model is estimated for the dependent variable Overweight initiation defined
by a binary indicator, which equals to 1 if an individual was not overweight in the previous
survey year but is overweight in the present year, and equals to 0 otherwise. The dependent
variable is Overweight cessation in the second model, and it is 1 if an individual is overweight
in the previous survey year but is not overweight in the present survey year and equals to 0
otherwise. So, the entire sample is estimated in the first model of Overweight initiation, but the
model for Overweight cessation is solely restricted to those individuals for whom Overweight
initiation equals to 1. Additionally, the model for Overweight participation is also defined by
a binary indicator which equals to 1 if an individual is overweight in the current survey year
according to the individual’s current BMI value, and equals to 0 otherwise. All control variables
are the same as in model (8), and the same strategy for calculating the critical value of income
is used as in equation (9). The disturbance term §; is clustered by community to consider serial
and spatial correlation within each community.

4 Data

4.1 The sample

To verify our theoretical model, we use the data from the CHNS. By using a multistage and a
random cluster process to draw a sample of approximately 4,400 households with a total of
26,000 individuals, the CHNS is designed to study health and nutrition related issues in China.
The CHNS began in 1989 and has been conducted for nine waves until now: 1989, 1991, 1993,
1997, 2000, 2004, 2006, 2009, and 2011, and it is conducted in nine provinces including
Guangxi, Guizhou, Heilongjiang, Henan, Hubei, Hunan, Jiangsu, Liaoning, and Shandong,
which are substantially varying in geography, economic development, and public resources, as
well as in health indicators. In 2011 three additional municipal cities (Beijing, Chongqing, and
Shanghai) were included, as shown in Figure 1. Since the CHNS data is an unbalanced panel
database, we estimate the data as pooled cross-sectional data controlling for province and year
fixed effects. The data for the estimation is from 1991 to 2011, as the questionnaires and
sampling procedure in the first wave of 1989 are not consistent with those implemented in the
following waves (GOODE et al. 2014; TAFRESCHI 2015).
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Figure 1: The map of survey regions

4.2 Dependent variables

In the CHNS, all participants are required to take physical measurements, including height and
weight. The BMI can be obtained by dividing weight (in kilogram) by height squared (in
meters) using respondents’ information on height and weight. According to the conventional
standards, an adult is regarded as overweight when his/her BMI is between 25 and 29.9 (WHO
2015).! WU (2006) argues that this classification for overweight from the World Health
Organization (WHO) is commonly used for Western people but is not applicable to China. We
apply the standard defined by ZHOU (2002) in which a BMI ranging from 24.0 to 27.9 is
classified as overweight, and a BMI ranging from 28.0 and above as obese (XIE und Mo, 2014).
Since this standard is only appropriate for adults, we limit our data sample to adults who are 18
years old and above. As shown in Table 1, the mean value of the BMI in our sample is
approximately 22.81, and its distribution is shown in Figure 2. For the entire sample,
approximately 32.3% of the individuals are observed to be overweight or obese. The portion of
32.3% is relatively high than that obtained in previous studies (TAFRESCHI 2015; XIE und Mo
2014). Moreover, our sample shows that approximately 16.4% and 34.2% of the individuals
surveyed have started being overweight or have stopped being overweight over time,
respectively.

!'It defines four different BMI categories: 1) obese (BMI above 30); 2) overweight (BMI between 25.0 and 29.9);
3) healthy weight (BMI between 18.5 and 24.9); and 4) underweight (BMI below 18.5)
8
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Figure 2: The distribution of Body-Mass-Index (BMI) for the pooled CHNS sample

4.3 Independent variables

The key independent variables in our study are income and income squared to examine the
nonlinear relationship between income and unhealthy consumption behaviors. Instead of using
individual income, per capita household income is used in the estimation because food
consumption and nutrition related decisions are normally made at the household level (see
TAFRESCHI 2015). Per capita household income is inflated by the consumer price index taking
2011 as the reference year (Table 1). In the following sections, we refer to per capita household
income simply as household income. As shown in Table 1, the average annual household
income is approximately 7,430 CNY. The CHNS also includes a range of individual
demographic variables which are used as control variables in our estimation, including
individual’s demographics (gender, age, marital status, education, ethnic status, occupation),
household characteristics (household size, residence), and province and year fixed effects. The
summary statistics for these control variables are also presented in Table 1.



Table 1. Definition and descriptive statistics of key variables

Variable Definition Mean  Std.Dev.
Dependent variables

BMI Weight/height? 22.81 3.393
Start Overweight 1 if individual starts being overweight 0.164 0.371
Quit Overweight 1 if individual quits being overweight 0.342 0474
Overweight 1 if individual is overweight 0.323  0.468
Income

Income Per capita household income adjusted to 2011 price index (10000 Yuan) 0.743  0.806
Income squared Squared Per capita household income (10000 Yuan) 1.202  3.057
Control variables

Male Male=1; Female=0 0.486 0.500
Age 18-29 Age 18-29 0.199  0.399
Age 30-39 Age 30-39 0.179 0.384
Age 40-49 Age 40-49 0.195  0.396
Age 50-59 Age 50-59 0.239 0427
Age 60+ Age above 60 0.135 0.342
Never married Never married 0.125 0.331
Married Married (0/1) 0.826  0.379
Widowed Widowed (0/1) 0.011 0.105
Separated Separated (0/1) 0.048 0.213
Below primary school 1 if highest level of education is below primary school, 0 if otherwise = 0.247  0.431
Primary school 1 if highest level of education is primary school, 0 if otherwise 0.203  0.402
Middle school 1 if highest level of education is middle school, 0 if otherwise 0.499 0.500
College 1 if highest level of education is college, 0 if otherwise 0.050 0.218
Household size Household size 3965 1.578
Ethnic Minority 1 if individual is ethnic minority, 0 if not 0.129  0.335
Presently working 1 if individual is presently working, 0 if not 0.681 0.466
Urban 1 if individual lives in urban area, 0 if not 0.340 0474

Notes: Authors’ estimations based on CHNS samples.

5 Estimation results

To verify our theoretical model, the relation between income and BMI is estimated by applying
OLS estimation. The relations between income and overweight initiation, cessation, and
participation are estimated by applying maximum likelihood estimations for Probit models.
PAMPEL et al. (2012) argues that there might exist differences between males and in socially
constructed body weight norms and ideas. Estimations are more reliable if different samples
are estimated for males and females. Similarly, different samples are used for urban and rural
residents to check for potential heterogeneity of the income effect.

5.1 The relationship between income and BMI

As shown in Table 2, the relationship between income and BMI, following Equation 8, is
estimated using OLS estimation. The positive coefficient of income and the negative coefficient
of income squared are both statistically significant at the 1% level in all sample specifications,
suggesting that household income tends to increase individuals’ BMI but at a decreasing rate;
this finding is in accordance with previous studies (LAKDAWALLA und PHILIPSON 2009;
PHILIPSON und POSNER 2003). More specifically, the critical point of the BMI-income quadratic
curve is approximately 25,595 CNY, while approximately 95.8% of the individuals in our
sample are below this threshold. This result indicates that the household income of most
observations considered in our sample is situated in the upper part of the inverted U-shape
curve, where consumers’ life-course utility is dominanted by the direct utility from
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consumption. Additionally, when other variables are controlled for at the mean values, the
marginal effect of income on individual BMI is approximately 0.483, indicating that on average
a 10,000 CNY increase in household income will give rise to an individual’s BMI of
approximately 0.483.

Table 2. OLS estimation of the relationship between income and BMI

Variables Dependent variable: BMI
Male Female Rural Urban Pooled
(1) (2) (3) 4) (5) Marginal effect
Income 0.7971*** 0.509%%** 0.625%** 0.573%%* 0.671%%* 0.483***
(0.12) (0.13) (0.13) (0.16) (0.10) (0.06)
Income squared -0.138*** -0.103%** -0.092%* -0.110%* -0.126%**
(0.03) (0.04) (0.04) (0.04) (0.03)
Male -0.270%** 0.073 -0.140%* -0.140%*
(0.07) (0.09) (0.06) (0.06)
Age 30-39 0.521%%* 0.378%** 0.442%%%* 0.484%%*%* 0.456%** 0.456%%*
(0.07) (0.07) (0.06) (0.09) (0.05) (0.05)
Age 40-49 0.685%** L.114%%* 0.875%** 1.067*** 0.933%%** 0.933***
(0.07) (0.07) (0.07) (0.09) (0.05) (0.05)
Age 50-59 0.504 % 1.122%%* 0.738%*%* 1.075%%* 0.829%%* 0.829%%**
(0.09) (0.10) (0.08) (0.12) (0.07) (0.07)
Age 60+ 0.127 0.555%%%* 0.151 0.611%%* 0.29] #%** 0.2971 *%**
(0.11) (0.13) (0.12) (0.13) (0.09) (0.09)
Married 0.948*** 0.999%*%** 0.827*** 1.133%%* 0.971%%* 0.971***
(0.09) (0.09) (0.08) (0.11) (0.07) (0.07)
Widowed 0.538%** 0.690** 0.695*** 0.512%* 0.591%** 0.5971***
(0.22) (0.29) (0.22) (0.28) (0.18) (0.18)
Separated 0.172 0.169 0.095 0.575%%* 0.289%** 0.289%**
(0.16) (0.16) (0.14) (0.20) (0.12) (0.12)
Primary school 0.249%* 0.247%%* 0.121 0.041 0.092 0.092
(0.10) (0.09) (0.08) (0.15) (0.07) (0.07)
Middle school 0.552%*%* -0.226** 0.164* -0.268%* 0.034 0.034
(0.10) (0.10) (0.09) (0.12) (0.07) (0.07)
College 0.694*** -1.184%** 0.067 -0.500%** -0.274%* -0.274%*
(0.16) (0.20) (0.19) (0.18) (0.13) (0.13)
Household size -0.042%%* -0.044* -0.054%** -0.031 -0.043%* -0.043%*
(0.02) (0.02) (0.02) (0.03) (0.02) (0.02)
Ethnic Minority -0.168 -0.089 -0.365%* 0.487** -0.126 -0.126
(0.13) (0.16) (0.14) (0.19) (0.13) (0.13)
Presently working -0.353*** -0.573*** -0.480%** -0.426%** -0.501*** -0.501***
(0.07) (0.07) (0.08) (0.09) (0.06) (0.06)
Urban 0.271%* 0.256%* 0.253%%* 0.253%**
(0.11) (0.11) (0.09) (0.09)
Year dummies YES YES YES YES YES
Regional dummies YES YES YES YES YES
Constant 20.866*** 21.854%** 21.884%%%* 21.569%** 21.599%**
(0.23) (0.25) (0.25) (0.29) (0.20)
N 23378 25670 32066 16982 49048 490438
R? 0.169 0.124 0.140 0.127 0.126

* p<0.10, ** p<0.05, *** p<0.010.

Robust standard errors (clustered by community id) are in parentheses. Regional controls include dummies for
Chongqing, Beijing, Liaoning, Heilongjiang, Shanghai, Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi,
Guizhou. Time controls include year dummies for 1991, 1993, 1997, 2000, 2004, 2006, 2009, and 2011.

Source: Authors’ estimations based on CHNS samples.

The estimation results for the male and female subsamples, as well as for the urban and rural
subsamples are presented in Table 2. Generally, the coefficients of income and income squared,
are consistent with the estimation results for the pooled sample. Interestingly, the critical value
of the BMI-income quadratic curve for females (approximately 24,708 CNY) is relatively lower
than the value of 28,659 CNY for males; this suggests that females tend to reduce their BMI at
a relatively lower income level compared with males. Looking at the urban and rural samples,
we find that the critical value for the urban sample is approximately 26,045 CNY and
approximately 33,967 CNY for the rural sample. The results also suggest that urban residents
are more likely to reduce their BMI at a lower income level than are rural residents.
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5.2 The relationship between income and overweight initiation

The estimations for the relation between income and overweight initiation are presented in
Table 3. We find that the positive coefficient of income and the negative coefficient of income
squared are both statistically significant at the conventional levels for all sample specifications
except for the female subsample. The results demonstrate existence of an inverted U-shape
relationship between overweight initiation and household income. This suggests that the
likelihood of ‘starting” overweight increases with household income at low-income levels and
then shows a decreasing trend after the critical point at high levels of household income.
Apparently, adults will be less likely to being overweight once their income exceeds the critical
point of 20,416 CNY. However, almost 91.5% of the adults considered in our pooled sample
are still beneath this threshold, implying that a majority of the adults studied might still be at
higher risk of becoming overweight. The marginal effect of income indicates that the likelihood
of starting to be overweight would increase by approximately 2.3 percentage points given a
growth in income by 10,000 CNY, holding all other control variables at mean values.
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Table 3. Probit estimation results for overweight initiation

Variables Dependent variable: Overweight initiation
Male Female Rural Urban Pooled
(1) 2) (3) 4) 4) Marginal effect
Income 0.22]%%%* 0.061 0.163%%*%* 0.102* 0.147%%%* 0.023 %%
(0.05) (0.05) (0.05) (0.06) (0.04) (0.01)
Income squared -0.041%*** -0.028* -0.033** -0.025* -0.036%**
(0.01) (0.01) (0.01) (0.01) (0.01)
Male -0.057%* -0.002 -0.036* -0.009*
(0.03) (0.04) (0.02) (0.01)
Age 30-39 0.186%** 0.079%* 0.139%*%* 0.107** 0.131%%* 0.033%%*
(0.04) (0.04) (0.04) (0.05) (0.03) (0.01)
Age 40-49 0.228%%%* 0.312%%%* 0.270%%*%* 0.279%%%* 0.274%%%* 0.068%#*
(0.04) (0.04) (0.04) (0.06) (0.03) (0.01)
Age 50-59 0.126** 0.247%%* 0.17]%%* 0.198%*%* 0.183%%* 0.045%%*
(0.05) (0.05) (0.05) (0.06) (0.04) (0.01)
Age 60+ 0.031 0.117%%* 0.015 0.138%* 0.064* 0.016*
(0.05) (0.05) (0.05) (0.07) (0.04) (0.01)
Married 0.360%** 0.368%** 0.204%%%* 0.442%%%* 0.357%%* 0.088%**
(0.05) (0.05) (0.05) (0.07) (0.04) (0.01)
Widowed 0.317%%* 0.258%* 0.241%* 0.338%*%* 0.281%%*%* 0.070%%*
0.11) (0.12) (0.12) (0.12) (0.09) (0.02)
Separated 0.186* 0.150%* 0.149%* 0.213%* 0.184%%*%* 0.046%**
(0.10) (0.07) (0.07) (0.10) (0.06) (0.01)
Primary school 0.047 0.095%* 0.035 -0.016 0.025 0.006
(0.05) (0.04) (0.03) (0.06) (0.03) (0.01)
Middle school 0.190%** -0.027 0.057 -0.011 0.043 0.011
(0.04) (0.04) (0.04) (0.05) (0.03) (0.01)
College 0.218%** -0.330%** -0.040 -0.062 -0.048 -0.012
(0.07) (0.08) (0.08) (0.07) (0.05) (0.01)
Household size -0.018* -0.010 -0.013* -0.014 -0.013%%* -0.003%*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00)
Ethnic Minority -0.080 0.028 -0.056 0.093 -0.020 -0.005
(0.05) (0.05) (0.05) (0.06) (0.04) (0.01)
Presently working -0.163%*** -0.160%** -0.164%** -0.141%** -0.160%** -0.040%**
(0.03) (0.03) (0.03) (0.04) (0.02) (0.01)
Urban 0.111%%* 0.174%%* 0.140%%*%* 0.035%%*
(0.04) (0.04) (0.03) (0.01)
Year dummies YES YES YES YES YES
Province dummies YES YES YES YES YES
Constant -1.35] %% -1.03]%** -1.118%** -0.93Q%** -1.119%**
(0.10) (0.09) (0.10) (0.12) (0.08)
N 16343 16743 22365 10721 33086 33086
Chi2 864 797 1044 663 1285
Pseudo R-squared 0.083 0.053 0.055 0.064 0.059

* p<0.10, ** p<0.05, *** p<0.010.

Robust standard errors (clustered by community id) are in parentheses. Regional controls include dummies for
Chongqing, Beijing, Liaoning, Heilongjiang, Shanghai, Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi,
Guizhou. Time controls include year dummies for 1991, 1993, 1997, 2000, 2004, 2006, 2009, and 2011.

Source: Authors’ estimations based on CHNS samples.

The results for the various subsamples are mostly consistent with the results obtained from the
pooled sample as shown in Table 3. For the female subsample, the insignificant coefficient of
income and the negatively significant coefficient of income squared, however, suggest that
high-income females are unlikely to start being overweight. A similar study by DEUCHERT et
al. (2014), using the data from 52 countries, also detects a significantly negative relation
between overweight and per capita GDP for females. Moreover, we also find that individuals
living in urban areas tend to have a lower threshold value (20,400 CNY), after which adults are
less likely to be overweight with growing income.

5.3 The relationship between income and overweight cessation

The estimation results for the relation between income and overweight cessation are shown in

Table 4. As expected, the negative coefficient of income and positive coefficient of income

squared are both statistically significant, indicating the likelithood of ‘quitting’ overweight

would reduce with increasing income but at a decreasing rate. It implies that there exists a U-
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shape relation between income and overweight cessation and the critical point is approximately
22,307 CNY. However, almost 91% of the adults considered in our pooled sample are beneath
this threshold. Furthermore, the evidence from the marginal effect of household income on
overweight cessation shows that a 10,000 CNY growth in household income would cause a
decrease in the likelihood of overweight cessation by roughly 4.7% when controlling all other
independent variables at the mean values. The likelihood of ceasing overweight would
consistently increase once the household income is larger than the critical point of 22,307 CNY,

while there are no more than 10% of adults whose household incomes are higher than this
threshold.

Table 4. Probit estimation results for overweight cessation

Variables Dependent variable: Overweight cessation
Male Female Rural Urban Pooled
(1) (2) 3) (4) 4) Marginal effect
Income -0.276%** -0.176%** -0.241%** -0.161%*** -0.232%** -0.047%**
(0.07) (0.06) (0.07) (0.05) (0.04) (0.01)
Income squared 0.060%** 0.042%%* 0.050%* 0.035%* 0.052%%*
(0.02) (0.02) (0.02) (0.01) (0.01)
Male 0.014 -0.134%** -0.046 -0.015
(0.04) (0.04) (0.03) (0.01)
Age 30-39 -0.366%*** -0.286%** -0.358%** -0.290%** -0.324%** -0.105%**
(0.06) (0.05) (0.05) (0.06) (0.04) (0.01)
Age 40-49 -0.382%** -0.610%** -0.583*** -0.430%*** -0.519%** -0.168***
(0.05) (0.04) (0.04) (0.06) (0.03) (0.01)
Age 50-59 -0.433 %% -0.633%** -0.566%** -0.554%** -0.550%** -0.179%**
(0.05) (0.05) (0.05) (0.06) (0.04) (0.01)
Age 60+ -0.287%** -0.418%** -0.369%*** -0.322%** -0.340%** -0.110%**
(0.07) (0.06) (0.06) (0.07) (0.04) (0.01)
Married -0.463%*** -0.485%** -0.467*** -0.464*** -0.468%** -0.152%**
(0.07) (0.07) (0.06) (0.08) (0.05) (0.02)
Widowed -0.269* -0.389%* -0.169 -0.553*** -0.328%** -0.107***
(0.16) (0.15) (0.15) (0.16) (0.11) (0.04)
Separated -0.118 -0.346%** -0.331*** -0.320%*** -0.317%** -0.103%**
(0.11) (0.09) (0.09) (0.11) (0.07) (0.02)
Primary school 0.002 -0.016 0.055 0.006 0.054 0.017
(0.07) (0.05) (0.05) (0.06) (0.04) (0.01)
Middle school -0.064 0.254 %% 0.110%* 0.22]%%* 0.160%** 0.052%%*
(0.06) (0.05) (0.04) (0.06) (0.04) (0.01)
College -0.065 0.625%*%* 0.232%%* 0.327%** 0.293%#%* 0.095%#*
(0.09) (0.09) (0.09) (0.07) (0.06) (0.02)
Household size 0.022 -0.007 0.017 -0.014 0.005 0.002
(0.01) (0.01) (0.01) (0.02) (0.01) (0.00)
Ethnic Minority -0.060 0.042 0.092 -0.203** -0.007 -0.002
(0.08) (0.06) (0.06) (0.09) (0.05) (0.02)
Presently working 0.034 0.129%%* 0.080%** 0.108%* 0.095%** 0.03] *%**
(0.05) (0.04) (0.04) (0.05) (0.03) (0.01)
Urban -0.009 0.035 0.017 0.006
(0.05) (0.04) (0.03) (0.01)
Year dummies YES YES YES YES YES
Province dummies YES YES YES YES YES
Constant 1.506%** 1.023 %% 1.176%** 1.237%** 1.214%%%
(0.14) (0.12) (0.12) (0.11) (0.09)
N 7041 8919 9698 6262 15960 15960
Chi2 1063 1289 1600 968 2012
Pseudo R-squared 0.155 0.138 0.160 0.112 0.135

* p<0.10, ** p<0.05, *** p<0.010.

Robust standard errors (clustered by community id) are in parentheses. Regional controls include dummies for
Chongqing, Beijing, Liaoning, Heilongjiang, Shanghai, Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi,
Guizhou. Time controls include year dummies for 1991, 1993, 1997, 2000, 2004, 2006, 2009, and 2011.

Source: Authors’ estimations based on CHNS samples.

Similar to the pooled sample, the likelihood of overweight cessation first declines and then
increases with income after reaching a bottom value. The results also suggest that females and
urbanite have smaller critical values of 20,952 CNY and 23,000 CNY, respectively, indicating
that females and urbanite are more likely to ‘quit’ overweight at relatively lower income levels.
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5.4 The relationship between income and overweight participation

Table 5 shows the estimation results of overweight participation. The probability of overweight
cessation shows to increase with income at high-income levels, while overweight initiation has
become more prevalent in China, a transition economy. Therefore, we suspect that the
relationship between income and overweight participation generally may show a similar pattern
as overweight initiation (DEUCHERT et al. 2014; HRUSCHKA und BREWIS 2013; PAMPEL et al.
2012). Our results support this anticipation that the relation between income and the probability
of overweight participation switches from a positive to a negative sign with increasing income,
implying there also exists an inverted U-shape relationship between income and overweight
participation. The estimation for the pooled sample shows that the peak of this U-shape curve
occurs at the point of income approaching 22,727 CNY, while approximately 91.8% of the
adults considered in the pooled sample are mainly below this level. In the view of the marginal
effect of income on overweight participation, we observe that growth of 10,000 CNY in
household income could decrease the likelihood of overweight participation by approximately
5.3% when controlling for all other variables at the mean values.

The estimation results for the subsamples coincide with the pooled sample, as shown in Table
5. The critical point of the inverted U-shape curve between income and overweight participation
is lower for females and urbanite than it is for males and rural residents implying that females
and urbanite are more likely to decrease the likelihood of being overweight earlier compared to
males and residents in rural areas (see also TAFRESCHI 2015).
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Table 5. Probit estimation results for overweight participation

Variables Dependent variable: Overweight participation
Male Female Rural Urban Pooled
(1) (2) (3) (4) 4) Marginal effect
Income 0.325%** 0.168%** 0.270%** 0.168%** 0.250%** 0.053***
(0.05) (0.04) (0.05) (0.05) (0.04) (0.01)
Income squared -0.063*** -0.044%** -0.05] *** -0.036%** -0.055%**
(0.01) (0.01) (0.01) (0.01) (0.01)
Male -0.099%** 0.003 -0.058%** -0.019%**
(0.03) (0.03) (0.02) (0.01)
Age 30-39 0.223%%* 0.122%%* 0.179%%* 0.156%** 0.170%** 0.056%**
(0.03) (0.03) (0.03) (0.04) (0.02) (0.01)
Age 40-49 0.290%*** 0.403%%* 0.360%** 0.356%** 0.356%** 0.116%**
(0.03) (0.03) (0.03) (0.04) (0.02) (0.01)
Age 50-59 0.257%%* 0.428%%* 0.342%%* 0.382%%** 0.347%%* 0.114%%*
(0.04) (0.04) (0.03) (0.04) (0.03) (0.01)
Age 60+ 0.149%%** 0.232%%%* 0.147%%* 0.249%%** 0.175%%* 0.057*%**
(0.05) (0.04) (0.04) (0.05) (0.03) (0.01)
Married 0.395%** 0.429%%* 0.368%** 0.445%%* 0.407%** 0.133%%*
(0.04) (0.05) (0.04) (0.06) (0.03) (0.01)
Widowed 0.316%** 0.248%* 0.25]1%%* 0.32]%%* 0.278%** 0.0971***
(0.10) (0.11) (0.09) (0.11) (0.07) (0.02)
Separated 0.126 0.20] %%* 0.18]%%* 0.246%%* 0.214%%* 0.070%**
(0.08) (0.06) (0.06) (0.08) (0.05) (0.02)
Primary school 0.080* 0.068** 0.023 -0.005 0.010 0.003
(0.05) (0.03) (0.03) (0.05) (0.03) (0.01)
Middle school 0.23]%%* -0.104*** 0.043 -0.069 0.004 0.001
(0.04) (0.04) (0.04) (0.04) (0.03) (0.01)
College 0.286%*** -0.468%** -0.003 -0.130%* -0.088%* -0.029*
(0.07) (0.07) (0.07) (0.06) (0.05) (0.02)
Household size -0.025%*** -0.010 -0.022%** -0.006 -0.016%** -0.005%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00)
Ethnic Minority -0.075 -0.026 -0.117%* 0.116* -0.045 -0.015
(0.05) (0.05) (0.05) (0.07) (0.04) (0.01)
Presently working -0.169*** -0.216%*** -0.202%** -0.175%** -0.199%** -0.065%**
(0.03) (0.03) (0.03) (0.03) (0.02) (0.01)
Urban 0.098** 0.132%%%* 0.111%%* 0.036%***
(0.04) (0.04) (0.03) (0.01)
Year dummies YES YES YES YES YES
Province dummies YES YES YES YES YES
Constant -1.363%*%* -0.929%** -0.980%** -0.981*** -1.041%**
(0.10) (0.09) (0.10) (0.10) (0.07)
N 23378 25670 32066 16982 49048 49048
Chi2 1572 1557 1861 1079 2399
Pseudo R—squared 0.113 0.078 0.093 0.073 0.086

* p<0.10, ** p<0.05, *** p<0.010.

Robust standard errors (clustered by community id) are in parentheses. Regional controls include dummies for
Chonggqing, Beijing, Liaoning, Heilongjiang, Shanghai, Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi,
Guizhou. Time controls include year dummies for 1991, 1993, 1997, 2000, 2004, 2006, 2009, and 2011.

Source: Authors’ estimations based on CHNS samples.

6 Conclusion

From a life-course utility model we derive the hypothesis that individuals with unhealthy food
consumption patterns are at a higher risk of having a lower expected future health utility
because of lower longevity. In our theoretical model, health utility is a decreasing function of
income. Thus, low-income individuals have lower costs of future health utility. These
households are more likely to consume unhealthy food and show more unhealthy consumption
behaviors when their income constraint is overcome. Increased incidences of people with
overweight in developed countries serve evidence for this behavoir. However, the income
constraint still plays a significant role in individuals’ food consumption in transition economies
such as China. We therefore investigate incidences of overweight caused by unhealthy food
consumption using the data from the CHNS.
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The estimation results indicate that BMI and overweight have an inverted U-shape relationship
with household income. This shows that BMI and the probability of overweight initiation
increase with income at a decreasing rate. When income increases, overweight individuals are
less likely to limit the overweight at low levels of income and are more likely to limit the
overweight at high levels of income. Thus, low-income individuals have a higher probability to
limit the overweight when their income is at the left side of the U-shaped function. We
hypothesize that overweight individuals with low incomes can hardly maintain their previous
food consumption and easily lose their weight.

Our findings demonstrate that low-income individuals in China tend to have a healthier diet.
The reason for this is not that low-income individuals make more rational and knowledgeable
food consumption choices. The reason rather is that the income constraint leads them to
consume food with lower calories and nutrition. Low incomes limit excess food consumption
and increase physically demanding labor. High incomes increase excess to food and also allow
to avoid physically demanding labor (PAMPEL et al. 2012). Therefore, with increasing income
low-income individuals in transition economies such as China may consume unhealthier food.

This leads to a higher overweight rate and nutrition-related incidents up to a certain income
threshold.

Urban residents tend to reach the threshold value of the relationship between income and BMI,
as well as between income and overweight initiation, cessation, and participation earlier than
rural residents do. It concludes that urban residents are more likely to decrease the likelihood
of being overweight and increase the likelihood of ceasing overweight earlier compared with
rural residents. Given the ongoing changes of the relation between income and overweight
participation from positive in developing regions to negative in developed regions (MONTEIRO
et al. 2004b; SOBAL und STUNKARD 1989; TAFRESCHI 2015), urban residents are more likely to
reach the threshold value earlier, possibly because urban areas are remarkably more developed
than are rural areas in China.

We also find a reverse relationship between income and BMI, overweight initiation, cessation,
and participation earlier for females than for males. As females (males) tend to understate
(overestimate) their true body weight (CAWLEY 2004), the results may be biased. However, it
could also very well be that overweight females are more likely to follow physician’s
suggestions to consume less unhealthy food with high calories (LOUREIRO und NAYGA JR
2006).
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