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Abstract: Consumption of unhealthy foods possesses harmful effects on health,
thereby increasing the disease burden. If low-income people, especially those living in
urban areas, do not make efforts to reduce their consumption on unhealthy foods, the
health—economic costs borne by them will rise. To date, there is a growing number of
Malaysian studies that examine factors affecting consumption expenditure on unhealthy
foods, but none has paid attention to the urban poor. The objective of this study is to
narrow this research gap. Cross-sectional data from the South East Asia Obesogenic
Food Environment (SEAOFE) study was used. A seemingly unrelated regressions (SUR)
model was utilised to estimate the effects of sociodemographic and health factors on
expenditure of oil and fats, processed foods, sugar-sweetened beverages and alcoholic
drinks. Findings showed that income and household size were positively associated
with expenditure on unhealthy foods. Individuals who were between 61 and 70 years
old had higher expenditure on unhealthy foods than their younger counterparts. The
Chinese spent less on certain unhealthy foods compared to the Malays. Being employed,
having tertiary-level education, being married and living with chronic diseases increased
spending on unhealthy foods. These findings suggest that the Malaysian government
should consider increasing the tax on sugar-sweetened beverages and using health
campaigns to educate the urban poor about the risks of unhealthy foods.

Keywords: Expenditure, poverty, sociodemographic factors, unhealthy foods, urban poor
JEL classification: D1, 11, R2

1. Introduction

Low-income households in developing countries tend to possess poorer health out-
comes when compared with their high-income counterparts because they are likely to
face difficulty in accessing healthcare (Peters et al., 2008). This difficulty is even more
profound among people who fall into poverty. While limited financial resources are
the main barriers to utilising healthcare, the causality between poverty and healthcare
demand is often bidirectional (Peters et al., 2008; Yadav, 2007). When low-income
people seek healthcare but do not have adequate incomes, health condition of low-
income people becomes worse, which consequently results in income losses. Weak
health conditions can hamper work performance and earnings potential, thereby
leading to poverty, and this poverty, in turn, causes illnesses (O’Donnell, 2024). It
appears that the causal relationship between use of healthcare and poverty is a vicious
cycle, where poverty contributes to poor health and poor health is responsible for
poverty (O’Donnell, 2024).

In Malaysia, there has been a continuous upward growth in the economy. Its
economic performance improves at a rapid pace, making it as one of the fast-growing
countries among developing Asian economies (Azam, 2020). As pointed out by
Tey and Lai (2022), the fast economic growth in Malaysia is accompanied by rapid
urbanisation, and this brings about a spike in the number of urban populations. By
2040, approximately 85% of Malaysians are predicted to live in urban areas (Tey & Lai,
2022). However, excessive growth in urban areas comes with costs. Large increases in
economic activities and high concentration of people in urban areas pose a challenge to
society (Tey & Lai, 2022). Inadequate infrastructures and insufficiency of social services,
for instance, may elevate social costs and cause urban diseconomies (Tey & Lai, 2022).
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This may, in turn, contribute to urban poverty. As a recent report from the Department
of Statistics Malaysia shows, the rate of urban poverty throughout the country rose
from 3.9% in 2019 to 4.5% in 2022 (Department of Statistics Malaysia, 2023).

Although Malaysia provides its citizens with universal healthcare access, barriers to
the use of health services remain a serious issue faced by low-income urban dwellers.
Abd Wahab et al. (2020, 2022) pointed out an important fact that financial barriers, such
as being unable to bear medical fees and transportation costs were the main factors
preventing poor urbanites of various sociodemographic traits from visiting health clinics.
This could be one of the reasons why non-communicable diseases (NCDs) and mental
disorders are prevalent in the urban poor population (Shahar et al., 2019a). For instance,
Shahar et al. (2019b) found poor urbanites to have higher nutritional risk and greater
disability than their counterparts with higher socioeconomic status, while Sherina et al.
(2011) conducted their research in several metropolitan areas and also found incidence
of diabetes and hypertension to be high among low-income urban dwellers.

One of the potential methods that may help low-income people escape from the
vicious cycle that traps them in poverty is adoption of healthy lifestyles. When low-
income people, particularly those living in poverty maintain healthy eating behaviours,
their risk of developing diseases can be lowered, therefore reducing the demand for
healthcare. Research shows that excessive consumption of dietary fats, most notably
saturated fats can lead to hypercholesterolemia and consequently elevate the risk of
heart disease (Steinberg, 2005). A published article, using an umbrella review, found
significant positive relationships between consumption of processed foods and risks of
cardiovascular disease, mental disorders and diabetes (Lane et al., 2024). There are also
empirical findings suggesting that high intake of added sugar can cause cardiovascular
disease and diabetes (Stanhope, 2016). The study by Room et al. (2005), confirming
the adverse effects of alcohol on health, found alcohol drinking to be associated with
an increased likelihood of cancer and coronary heart disease. Taken together, one can
conclude that individuals should make a concerted effort to reduce their consumption
of fats, processed foods, added sugar and alcohol so that their risk of developing
chronic diseases can be minimised.

Owing to rapid urbanisation, consumption of unhealthy foods has been increasing
steadily among the low-income population in Malaysia. According to the study by Eng
et al. (2022), low-income adults in urban communities not only had high intake of ultra-
processed foods but also calorie-dense local foods. In another study, Azizan et al. (2018)
devoted attention to urban dwellers with poor economic backgrounds. The authors
found that nearly one-third of poor urbanites did not adopt a healthy dietary lifestyle,
and they tended to have excessive consumption of sweetened drinks and fast food.
Moreover, Shahar et al. (2019a) highlighted that low-income adults, especially those
residing in urban areas, were at risk of overnutrition. Because energy-dense foods were
cheap, they were often chosen by people with limited financial resources (Alaini et al.,
2019). Despite the serious nutritional issues involving the low-income population, there
is a lack of in-depth study examining factors affecting consumption expenditure on
unhealthy foods among the urban poor.

It is important to gain a better understanding of the determining factors of demand
for unhealthy foods if more effective policies directed toward reducing consumption
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of unhealthy foods are to be implemented. There are few studies that shed light on
sociodemographic factors affecting consumption expenditure on various unhealthy
foods among households in Malaysia. For example, Cheah et al. (2019) found that
household heads’ age, marital status and education levels played a significant role
in determining household expenditure on sugar-sweetened foods and beverages.
Using a double-hurdle model, Cheah et al. (2020) observed that households with
high expenditure on alcohol were more likely to be those headed by well-educated or
employed individuals. In another study by Cheah et al. (2023), the authors devoted
their attention to Bumiputera and non-Bumiputera ethnic groups and found that
households with younger and higher income heads tended to spend more on processed
meat than those having older and lower income heads. While these studies provided
important empirical findings on the determining factors of unhealthy food expenditure,
they used dated data and did not focus on urban poverty.

Previous studies explored food expenditure across countries in Southeast Asia.
For instance, in Thailand, Wongmonta (2022), using nationwide survey data and a food
demand system, found that food expenditure patterns were affected by household size,
proportion of older adults and household locality. Based on Indonesian data, Nurjati
(2022) made use of panel regression and found significant relationships between
expenditure on food, inflation and poverty. Drawing from data in Vietnam, Vu (2020)
found income, household size, age and education to be significantly associated with
demand for food. However, these studies did not pay special attention to unhealthy
foods and urban poverty. Therefore, findings on how sociodemographic and health
factors explain differences in expenditure on unhealthy foods among the urban poor in
Southeast Asia are still lacking.

The objective of the present study is to investigate factors that determine con-
sumption expenditure on various common unhealthy foods, such as oil and fats,
processed foods, sugar-sweetened beverages and alcoholic drinks using different
methodological approaches from past Malaysian studies (Cheah et al., 2019, 2020,
2023). Firstly, the target population in the present study is poor urbanites. Under-
standing unhealthy food spending behaviours in this population is vital in the sense
that there are rapid and continuous increases in the incidence of poverty in urban areas
and that poverty has significant impacts on health outcomes. Secondly, the present
study develops a linear system of equations to examine factors affecting consumption
expenditure on several types of unhealthy foods so that more precise estimated results
can be generated. One of the factors that may have significant impacts on expenditure
on unhealthy foods is education. It can affect unhealthy food consumption in several
ways. These include improvement in productive and allocative efficiencies, better
utilisation of healthcare services, and increase in the preference for delay satisfaction.
While consumption of unhealthy foods yields utility, it possesses adverse effects on
health. Hence, education may alter the preference for unhealthy foods. Thirdly, findings
from this study may correspond with the latest phenomena in Malaysia because
data from a more recent survey are utilised. Lastly, in addition to sociodemographic
variables, several health variables are analysed in order to yield findings that are more
useful for policy formulation.
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2. Theoretical Framework

Grossman’s (2000) demand for health capital theory discussed by Santerre and Neun
(2013) provides the present study with an excellent framework for analysing factors
affecting expenditure on unhealthy foods. Grossman claims that people have the
ability to control their health to some extent. Although individuals’ health is largely
determined by genetics, lifestyle behaviours, such as physical activity, smoking and
use of illicit drugs, as well as medical care utilisation possess significant impacts on
health outcomes. According to Grossman, people are consumers and producers of
health, that is, people demand and produce health at the same time. Health is seen as
a capital good that generates returns of investment in terms of higher incomes. With
good health status, people can be more productive and are less likely to be absent
from work. Grossman stresses that demand for healthcare is a derived demand for
health. People demand for health in the sense that they enjoy being free from ilinesses,
meaning that health is a consumption good that yields utility.

While Grossman’s health capital theory remains the main model used in health
economics, it has been critiqued by researchers. As discussed in the study by Sepehri
(2015), the model has received several criticisms. First, the role of uncertainty in
health status is not considered by the model. In reality, individuals are uncertain about
the state and depreciation of their health; thus, their demand for medical care is
unpredictable. Second, the effectiveness of medical care is ambiguous. Use of medical
care improves health, but it does not guarantee complete recovery from illnesses
or injuries. Third, although illnesses cause loss of productive and leisure time, the
amount of loss is unclear as there are many uncertainties. Fourth, there is asymmetric
information regarding health status and effectiveness of health inputs between
consumers and providers. Consumers possess less knowledge of medical technology
than providers, but they may know more about their health. Fifth, despite health
can be improved via investment in health capital, the return of investment is subject
to individuals’ health status. A healthy body can easily be healed and has a better
capability of converting health inputs into health investment. Sixth, the assumption
of constant-returns-to-scale production may not be held. It is uncertain whether a
higher output can be generated by using a higher input of healthcare. Also, to some
extent, the presence of chronic diseases may prevent individuals from complete
recovery. Seventh, the measure of health capital varies across individuals. For instance,
individuals who have adapted to changes in health due to illnesses may not perceive
their health as poor. Last, joint production, producing two goods from similar inputs,
is left out. Not every illness is serious enough to prevent individuals from performing
other activities, such as home production and work.

In spite of the criticisms, Grossman’s demand for health capital theory can still
be applied to gain insight into factors affecting unhealthy behaviours, such as alcohol
drinking and excessive consumption of added sugar. Although these unhealthy
behaviours are negative inputs into health, many people still engage in them. Grossman
argues that consumers are rational and always seek to maximise their own utility.
Therefore, rational consumers may indulge in unhealthy behaviours if they expect
that the utility they could reap from those behaviours is greater than the costs. In the
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present study, expenditure on unhealthy foods, such as oil and fats, processed foods,
sugar-sweetened beverages and alcoholic drinks is treated as an unhealthy behaviour as
it has adverse effects on health.

According to Grossman, three sociodemographic factors may affect health invest-
ment. These are age, income and education. Grossman points to the fact that health
depreciation rate is positively associated with age. Owing to the biological process of
aging, the depreciation rate is likely to increase when people grow older. Older people
may therefore have a higher incentive to control the depreciation rate by investing
in their health compared to their younger counterparts. Investments done today is
expected to determine the stock of health capital tomorrow. Expenditure on unhealthy
foods is considered unhealthy choices. Since older people are more concerned about
their health and put more efforts into health improvement than younger ones, they
may spend less money on unhealthy foods.

Based on Grossman’s assumption, income can motivate people to invest in their
health. Assuming income is an opportunity cost of being sick, people who earn higher
incomes tend to face higher opportunity costs when compared to those who make
less money. Given that health investment reduces the risk of illnesses, higher income
recipients tend to invest more in their health than those with lower incomes. On
the other hand, according to the standard economic principles, unhealthy foods are
normal goods whereby their consumption increases with income (Cawley & Ruhm,
2012). Mathieu-Bolh (2022) assessed Cawley and Ruhm’s (2012) theory by conducting
a review of studies on the income-obesity relationship. Findings from the review
showed that income was positively correlated with obesity in developing countries
but negatively correlated in developed countries, which partially lent support to
the argument of Cawley and Ruhm (2012). Since unhealthy foods are normal goods
and have adverse impacts on health, their expenditure may be affected by income,
especially in light of the fact that income influences the preference for healthy lifestyles
and consumption behaviours.

A positive association between education and health has been emphasised by
Grossman. Holding the income factor constant, better educated people tend to have
better health outcomes than less educated people. There are several reasons for this
claim. First, education improves the productive efficiency of health. Better educated
people are able to gain more health from health inputs than the less educated because
they have better health knowledge and interpreting skills. Second, higher education
is linked to better allocative efficiency (Viinikainen et al., 2022). In other words, better
educated individuals have a higher tendency to choose inputs that can improve health
compared to the less educated. Therefore, they are more likely to make healthy
choices. Third, higher education leads to better use of healthcare services, resulting
in adoption of healthier lifestyles (Cutler & Lleras-Muney, 2010). Fourth, as pointed
out by Cawley and Ruhm (2012), education reduces the rate of time preference.
Better educated people are more future oriented than less educated people and
consequently are more devoted to health improvement. This theory has been tested
by Viinikainen et al. (2022), who made use of Finnish data. The authors found that
better educated people smoked less and were more likely to adopt healthy lifestyles
compared to their less educated counterparts, which was consistent with Cawley and
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Ruhm’s (2012) argument. Since the theory developed by Cawley and Ruhm (2012) is
supported by recent empirical studies and data, it is still relevant and appropriate to the
present study, especially given that the theory provides economic insights into factors
determining unhealthy lifestyle behaviours. Considering the role of education in health
behaviours mentioned above, better educated people may spend less on unhealthy
foods compared to the less educated because consumption of unhealthy foods is seen
as an unhealthy choice.

3. Insights from Empirical Literature

The effects of the main variables discussed by Grossman — age, income and education
— on consumption of unhealthy foods were examined in past empirical studies across
the globe. In terms of age, the study by Yuan and Yen (2012), using the National Health
and Nutrition Examination Survey, found age to be associated with alcohol consumption
with older adults being less likely to spend on alcohol than their younger counterparts.
There was also evidence suggesting that older people in Saudi Arabia had lower odds of
consuming added sugar compared with younger people (Al-Hanawi et al., 2022). More
recently, Cheah et al. (2020) made use of Malaysian data and a two-part model, and
found an opposite result that age was positively associated with alcohol expenditure.
Cultural differences could be the reason explaining why the findings from Cheah et al.
(2020) contradict those of Yuan and Yen (2012). Different from the USA, the majority
of Malaysians are Muslims, and they are not allowed to consume alcohol. This denotes
that only a small number of people in Malaysia indulge in alcohol drinking. Therefore,
there exist disparities in alcohol consumption pattern in these two countries. Moreover,
drawing from data in Switzerland, Marques-Vidal et al. (2018) observed that older
people were more likely to consume food with high fat and sugar contents than
younger people. In northern Kenya, Matata et al. (2022) also found that oil and fat
consumers were more likely to be older adults. However, based on data in Colombia,
evidence from Khandpur et al. (2020) suggested otherwise with older people being less
likely to consume ultra-processed foods compared to their younger counterparts. This
may be because older adults in Colombia have more stable eating practices than those
in Switzerland and Kenya.

The effect of income on unhealthy food consumption identified in earlier studies
was mixed. Although the study by Park et al. (2013) was conducted many years ago,
it provided outstanding insights into factors affecting added sugar intake. In particular,
the authors, using the National Health Interview Survey, found that higher income
individuals had a higher likelihood of consuming added sugar compared to their lower
income counterparts. This result was reaffirmed by Farrell et al. (2019), who examined
sociodemographic factors associated with consumption of certain types of food among
women in Samoan. The authors found evidence that high socioeconomic status was
correlated with high consumption of fattening food. Cheah et al. (2023), using data from
a Malaysian household expenditure survey with a large sample size, concluded that
high income was one of the main factors contributing to high intake of processed foods.
Collectively, these findings indicate that regardless of the economic status of countries,
higher incomes lead to higher consumption of various unhealthy foods. However, there
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were several studies that reached contradictory conclusions. These included the studies
by Al-Hanawi et al. (2022), which found that consumption of added sugar was lower
among higher income adults in Saudi Arabia, as well as Horton et al. (2018), which
identified income to be not associated with dietary fat intake within a sample of youths
in the USA. Perhaps this is due to socioeconomic differences in the studied populations.

The relationship between education and demand for unhealthy foods found in
empirical studies was ambiguous but noteworthy. In the USA, Yuan and Yen (2012)
found that better educated individuals were more likely to consume alcohol than less
educated individuals. A similar finding was evidenced in Malaysia, where Cheah et al.
(2020) found educational levels to be associated with increased demand for alcohol.
Using data in Turkey, Unver and Alkan (2024) also observed that better educated
women tended to consume more alcohol than their less educated counterparts because
they had higher incomes. Taken together, these findings imply that though there are
cultural differences across countries, the effect of education on alcohol consumption
is consistent. In terms of processed foods, Olinto et al. (2010) devoted their attention
to Brazilian adults. They found that processed food intake was higher among better
educated adults. However, findings from a study conducted in Switzerland suggested
that education reduced consumption of processed foods (Marques-Vidal et al., 2018).
Likewise, Baraldi et al. (2018) used the National Health and Nutrition Examination
Survey and identified that ultra-processed food consumption was negatively associated
with academic qualifications among consumers of all age groups. While the actual
explanation for these contradictory results is unclear, the differentiated roles of
education across socioeconomic status in demand for processed foods can be the
plausible reason. Well-educated people in developed countries should have better
socioeconomic backgrounds than those in developing countries; thus, they tend to have
lower preference for processed foods.

It is apparent that the studies related to consumption of unhealthy foods are
ample but those with a focus on the urban poor are scant. Majority of the studies
concentrated on general population and did not consider a wide range of unhealthy
foods. The recent issue as to whether unhealthy foods should be targeted in combating
the rise of chronic diseases in the low-income urban population justify more studies
on factors affecting unhealthy food expenditure throughout the world, especially
developing countries.

4, Methods

4.1 Data

Secondary analysis of data derived from the South East Asia Obesogenic Food Environ-
ment (SEAOFE) study was performed. The main objective of the SEAOFE study was to
gain information on the retail food environment, factors affecting food demand and
supply among consumers and retailers, as well as policies that influenced food retail.
The SEAOFE study was conducted in several countries in Southeast Asia, namely,
Malaysia, Indonesia, the Philippines and Thailand, and consisted of four phases of
implementation. Only data collected in Phase Two in Malaysia were used in the
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current analysis. In this phase, a consumer intercept survey was conducted to examine
perception of retail food environment as well as expenditure on foods in food retailers
among low-income consumers in selected urban poor areas in the Federal Territory of
Kuala Lumpur (KL). KL is the largest city in Malaysia and consists of many poor urban
dwellers. Urban poor areas were located using analytical hierarchy process (AHP), which
was a method used to restrict the study locations and food retailers. Eligible retail stores
in the urban areas were identified using Quantum Geographic Information System
(QGIS) version 3.18.

Proportionate stratified sampling was used to collect data. Inclusion criteria were
consumers who aged at least 18 years and reported purchasing foods in the selected
food retailers. A total of 1004 respondents were surveyed using face-to-face interviews.
The questionnaires were written in English and comprised numerous questions
surrounding respondents’ sociodemographic traits, health profiles, preference for food
shopping and perception of food retailers. The questionnaires also asked about the
types of foods purchased by the respondents and how much the respondents spent on
those foods. To minimise non-sampling error, a pilot test and training were conducted
prior to the interviews. The survey period was from March 2022 to October 2022.
Respondents who did not provide written consent were not allowed to take part in the
survey. The Research Ethics Committee of a local university gave ethical approval on 28
June 2021. More details about the survey were described elsewhere (Phulkerd et al.,
2022).

4.2 Variables

The dependent variables of the present study, monthly expenditure on several types
of unhealthy foods, were formatted as continuous variables. Specifically, the variables
consisted of four types of unhealthy foods: 1) oil and fats (e.g. ghee and lard); 2)
processed foods (e.g. processed meat, chips, chocolate and confectionery); 3) sugar-
sweetened beverages (e.g. energy drinks, soft drinks and sport drinks); and 4) alcoholic
drinks. These unhealthy foods were selected in light of the availability of data. Also,
they were commonly consumed by people in Malaysia. The unit of measurement of
these variables was Ringgit Malaysia (RM).

The main independent variables used in the present study consisted of the three
variables discussed in the Theoretical Framework and Literature Review sections, that
is, age, income and education. Respondents’ age was categorised into six categories:
18-30, 31-40, 41-50, 51-60, 61-70 and >70 years. Respondents’ self-reported monthly
individual incomes (RM) were treated as a continuous variable. Respondents’ educa-
tional attainments consisted of three categories (primary, secondary and tertiary).

Other common sociodemographic variables that were considered in previous
empirical studies, such as household size, gender, ethnicity, employment status and
marital status, were used as additional independent variables in the present study
(Al-Hanawi et al., 2022; Cheah et al., 2019, 2021; Friis et al., 2014; Lenz et al., 2009;
Wongmonta, 2022). For instance, Cheah et al. (2019) highlighted that the number
of household members was positively associated with expenditure on added sugar
whereas households headed by males and non-Bumiputera tended to spend less than
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those with female and Bumiputera heads. Al-Hanawi et al. (2022) found employed
individuals to consume more sugar-sweetened beverages than their unemployed
counterparts. Cheah et al. (2021) identified that being married was associated with
increased expenditure on oil and fat products.

Respondents’ household size was treated as a continuous variable. Gender referred
to respondents’ biological sex. Respondents’ ethnic backgrounds were grouped into
four categories: Malay, Chinese, Indian and other ethnicities. The questionnaires also
asked about respondents’ current employment status. The plausible answers were
‘employed’ and ‘unemployed’ (e.g. housewife, student and retired). Respondents’
marital status consisted of three categories (married, divorced/widowed and single).

In addition to sociodemographic variables, two health variables were considered in
the present study, that is, body mass index (BMI) and chronic diseases. These two health
variables may affect the decisions of consumers to spend money on unhealthy foods
as they may reflect respondents’ health awareness. BMI was calculated based on the
information on weight and height reported by respondents. Chronic diseases listed in
the questionnaires included cardiovascular disease, cancer, diabetes and hypertension.

4.3 Statistical Analysis

Prior to estimating the regressions, one-way ANOVA was used to explore socio-
demographic and health differences in the means of expenditure on oil and fats,
processed foods, sugar-sweetened beverages and alcoholic drinks. Next, the present
study used a seemingly unrelated regressions (SUR) model, that is, a linear system of
equation, to examine factors affecting expenditure on four types of unhealthy foods.
SUR was estimated using feasible generalised least squares (FGLS). Its equations can be
written as:

Y1 = X8+ u;
Y2 =xB; + U,
Vs =XBs+u;
Ya =XB,+u,

where vy, is oil and fats, y, is processed foods, y; is sugar-sweetened beverages, vy, is
alcoholic drinks, x denotes the independent variables, B8 indicates parameters, and u
refers to error terms. Since each equation in the system has its own parameters and
errors, the equations are unrelated. In other words, the errors are uncorrelated with
the independent variables in all the equations. Nevertheless, the errors in different
equations are assumed to be correlated. Therefore, use of ordinary least square (OLS)
to estimate each equation separately may not be the best approach. Furthermore,
FGLS can generate more efficient estimators than OLS equation by equation. A more
thorough discussion about SUR is provided in Chapter 7 of Wooldridge (2010).

In order to ensure that SUR did not have potential specification error, we per-
formed a link test by Pregibon (1980) for each equation separately. Overall significance
of the regression was assessed using F-statistic. Moreover, computing the variance
inflation factor (VIF) is important for detecting plausible multicollinearities. p-values of
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less than 0.05 were selected as the levels of significance. The Stata statistical software
was used to perform all the statistical tests (StataCorp, 2019).

5. Results

Summary statistics of variables are presented in Table 1. On average, a respondent
spent around RM18.94, RM102.67, RM6.30 and RM1.73 on oil and fats, processed
foods, sugar-sweetened beverages and alcoholic drinks per month, respectively. The
mean of monthly household income was RM2326.74. The average household size
was approximately 4 members. The majority of respondents were males (64.54%).
Slightly more than half of the respondents aged between 18 and 30 years (53.09%),
were unemployed (55.18%) and were single (53.39%). The BMI breakdown consisted
of 8.86% underweight, 31.77% normal weight, 17.23% overweight and 42.13% obese.
About two-third of the respondents were Malays (66.24%), while only less than one-
tenth were Indians (7.57%) and those of other ethnic groups (2.29%). A large proportion
of the respondents had tertiary-level education (60.36%), followed by those with
secondary- (32.27%) and primary-level education (7.37%). Out of the total respondents,
approximately one-third (33.17%) had chronic diseases.

Table 2 shows sociodemographic and health differences in average monthly ex-
penditure on oil and fats, processed foods, sugar-sweetened beverages, and alcoholic
drinks. In general, males spent more on processed food (RM108.43 vs. RM99.50) and
sugar-sweetened beverages (RM7.45 vs. RM5.67) than females. Among the respondents
of all age groups, those aged between 31 and 40 years had the highest expenditure on
oil and fats (RM25.78), processed foods (RM138.36) and sugar-sweetened beverages
(RM8.70). Expenditure on oil and fats (RM22.21) and sugar-sweetened beverages
(RM7.39) was the highest among obese respondents. Of all the ethnic groups, Malays
had the highest expenditure on sugar-sweetened beverages (RM7.14), whereas Chinese
allocated the largest amount of money to alcoholic beverages (RM5.57). An employed
respondent spent around RM22.76, RM119.90 and RM7.91 on oil and fats, processed
food and sugar-sweetened beverages, respectively. Respondents with tertiary-level
education spent approximately RM111.12 on processed foods. Married respondents
had higher expenditure on oil and fats (RM25), processed food (RM119.66) and
sugar-sweetened beverages (RM7.24) than the divorced/widowed and single. The
differences between the amount of money spent on oil and fats, and processed foods by
respondents with and without chronic diseases were RM5.93 and RM18.47, respectively.

Table 3 illustrates the results for SUR for expenditure on oil and fats, processed
foods, sugar-sweetened beverages, and alcoholic drinks. In terms of the link test,
the prediction squared of all the equations was insignificant, except the equation for
alcoholic drinks. This indicated that only alcoholic drinks specification was not very
good. Nevertheless, all the independent variables were jointly significant in affecting the
dependent variables. Moreover, multicollinearity was not detected in all the equations
as the VIFs were less than ten (Wooldridge, 2020).

An increase of RM100 in monthly household income raised expenditure on oil and
fats, processed foods and sugar-sweetened beverages by RM0.12, RM0.71 and RMO0.03,
respectively. An additional member of household increased expenditure on oil and fats,
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Table 1. Summary statistics of variables (n = 1004)

Variables Mean Std. dev. Frequency Percent
Continuous
Oil and fats 18.94 22.46 - -
Processed food 102.67 124.99 - -
Sugar-sweetened beverages 6.30 10.37 - -
Alcoholic drinks 1.73 11.49 - -
Income (RM) 2326.74 2673.36 - -
Household size 4.02 1.93 - -
Categorical
Gender
Male - - 648 64.54
Female - - 356 35.46
Age (years)
18-30 - - 533 53.09
31-40 - - 150 14.94
41-50 - - 130 12.95
51-60 - - 93 9.26
61-70 - - 66 6.57
270 - - 32 3.19
Body mass index (BMI)
Underweight - - 89 8.86
Normal weight - - 319 31.77
Overweight - - 173 17.23
Obese - - 423 42.13
Ethnicity
Malay - - 665 66.24
Chinese - - 240 23.90
Indian - - 76 7.57
Others - - 23 2.29
Employed
Yes - - 450 44.82
No - - 554 55.18
Education
Primary - - 74 7.37
Secondary - - 324 32.27
Tertiary - - 606 60.36
Marital status
Married - - 419 41.73
Divorced/widowed - - 49 4.88
Single - - 536 53.39
Chronic diseases
Yes - - 333 33.17
No - - 671 66.83

Source: SEAOFE.



Table 2. Average monthly expenditure on oil and fats, processed food, sugar-sweetened
beverages and alcoholic drinks by categorical variables (n = 1004)

Variables Oil and fats Processed food Sugar-sweetened Alcoholic drinks
beverages
Gender
Male 20.47 108.43 7.45 2.06
(24.28) (135.45) (11.70) (13.37)
Female 18.09 99.50 5.67 1.56
(21.37) (118.84) (9.51) (10.31)
p-value 0.108 0.005 0.009 0.507
Age (years)
18-30 14.26 95.93 5.87 0.98
(20.32) (118.23) (10.13) (6.39)
31-40 25.78 138.36 8.70 3.65
(27.66) (163.77) (11.21) (19.75)
41-50 24.05 122.39 7.28 1.37
(22.02) (101.62) (10.67) (6.15)
51-60 24.14 87.06 5.57 0.43
(20.79) (123.13) (10.96) (2.52)
61-70 23.87 84.03 5.17 6.86
(22.79) (127.17) (9.65) (26.07)
270 18.59 51.26 2.77 0
(18.12) (44.68) (6.05) (0)
p-value <0.001 <0.001 0.010 <0.001
Body mass index (BMI)
Underweight 16.41 96.93 6.56 0.62
(26.83) (114.62) (11.92) (3.83)
Normal weight 15.36 88.55 5.09 2.55
(19.40) (116.45) (8.11) (12.40)
Overweight 18.82 104.04 5.73 0.95
(20.00) (91.71) (8.58) (5.40)
Obese 22.21 113.97 7.39 1.67
(24.10) (143.03) (12.00) (13.48)
p-value <0.001 0.052 0.022 0.351
Ethnicity
Malay 19.31 112.81 7.14 0.18
(20.84) (129.32) (11.13) (1.68)
Chinese 16.00 74.51 3.98 5.57
(24.72) (89.34) (8.13) (21.37)
Indian 22.18 92.08 6.25 2.71
(19.81) (112.85) (9.49) (13.12)
Others 28.07 138.33 6.35 3.48
(41.14) (252.69) (7.59) (11.91)
p-value 0.021 <0.001 <0.001 <0.001
Employed
Yes 22.76 119.90 7.91 2.04
(24.21) (132.07) (11.32) (13.05)
No 15.83 88.68 5.00 1.48
(20.43) (117.19) (9.34) (10.04)

p-value <0.001 <0.001 <0.001 0.444




Table 2. Continued

Variables Oil and fats Processed food Sugar-sweetened Alcoholic drinks
beverages
Education
Primary 19.82 64.76 5.12 0.65
(17.312) (68.09) (8.23) (3.30)
Secondary 20.42 95.53 6.66 1.61
(20.80) (94.21) (11.36) (11.18)
Tertiary 18.04 111.12 6.25 1.93
(23.82) (142.57) (10.05) (12.27)
p-value 0.287 0.005 0.508 0.643
Marital status
Married 25.00 119.66 7.24 2.10
(23.69) (141.03) (10.86) (12.03)
Divorced/widowed 19.72 71.21 6.40 0.20
(17.94) (77.42) (11.35) (1.43)
Single 14.13 92.26 5.56 1.59
(20.66) (113.07) (9.83) (11.57)
p-value <0.001 <0.001 0.046 0.504
Chronic diseases
Yes 22.90 90.33 5.56 1.47
(22.18) (89.61) (10.08) (10.33)
No 16.97 108.80 6.67 1.87
(22.36) (138.90) (10.50) (12.03)
p-value <0.001 0.027 0.112 0.602

Note: Standard deviations in parentheses. The p-value is based on one-way ANOVA.

Source: SEAOFE.

Table 3. Seemingly unrelated regression for expenditure on oil and fats, processed foods,
sugar-sweetened beverages and alcoholic drinks (n = 1004)

Variables Oil and fats Processed food Sugar-sweetened Alcoholic drinks
beverages
Constant -4.829 21.942 3.081 -3.667
(3.863) (22.088) (1.864) (2.044)
Income (RM/100) 0.113* 0.710%* 0.031* 0.025
(0.030) (0.171) (0.014) (0.016)
Household size 2.166* 7.638* 0.449* 0.109
(0.360) (2.058) (0.174) (0.190)
Gender
Male 0.844 -4.441 1.069 0.144
(1.461) (8.351) (0.705) (0.773)
Female Ref. Ref. Ref. Ref.
Age (years)
18-30 Ref. Ref. Ref. Ref.
31-40 4.064 9.472 0.193 3.499*
(2.458) (14.053) (1.186) (1.301)
41-50 1.203 -5.169 -1.291 1.510
(2.761) (15.787) (1.332) (1.461)
51-60 2.918 -18.819 -2.277 1.247
(3.145) (17.981) (1.517) (1.664)




Table 3. Continued

Variables Oil and fats Processed food Sugar-sweetened Alcoholic drinks
beverages
61-70 6.126* -2.856 -1.843 8.097*
(3.560) (20.355) (1.717) (1.884)
>70 4.749 -10.298 -2.593 1.326
(4.859) (27.778) (2.344) (2.571)
Body mass index (BMI)
Underweight 2.387 10.990 1.974 -2.126
(2.528) (14.452) (1.219) (1.338)
Normal weight Ref. Ref. Ref. Ref.
Overweight 1.143 10.278 0.196 -1.877
(2.019) (11.540) (0.974) (1.068)
Obese 1.452 12.748 1.329 -0.471
(1.700) (9.719) (0.820) (0.899)
Ethnicity
Malay Ref. Ref. Ref. Ref.
Chinese -0.943 -29.199* -2.242%* 5.381*
(1.688) (9.649) (0.814) (0.893)
Indian 1.660 -5.104 -0.638 3.047*
(2.667) (15.248) (1.287) (1.411)
Others 9.544* 30.565 -0.790 2.944
(4.462) (25.507) (2.152) (2.361)
Employed
Yes 2.996* 6.750 1.400* -0.170
(1.609) (9.199) (0.776) (0.851)
No Ref. Ref. Ref. Ref.
Education
Primary Ref. Ref. Ref. Ref.
Secondary 3.551 19.347 0.052 2.786*
(3.095) (17.693) (1.493) (1.637)
Tertiary 4.845 35.169* -0.484 3.261*
(3.252) (18.591) (1.569) (1.721)
Marital status
Married 5.548* 19.549 1.179 -0.988
(2.171) (12.413) (1.047) (1.149)
Divorced/widowed 2.932 8.053 2.602 -2.974
(3.822) (21.852) (1.844) (2.022)
Single Ref. Ref. Ref. Ref.
Chronic diseases
Yes 4.611%* -11.823 -0.822 -0.552
(1.539) (8.798) (0.742) (0.814)
No Ref. Ref. Ref. Ref.
Prediction squared# -0.006 0.001 0.012 0.194
(0.007) (0.002) (0.038) (0.025)
p-value 0.417 0.816 0.758 <0.001
F-statistic 7.880 4.870 3.090 4.120
p-value <0.001 <0.001 <0.001 <0.001
Maximum VIF 5.850

Note: Standard errors in parentheses. Ref. refers to reference group. #Prediction squared generated from
the link test. *p<0.05.

Source: SEAOFE.
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processed foods and sugar-sweetened beverages by RM2.16, RM7.64 and RMO0.45,
correspondingly. Compared to respondents aged 18-30, those aged 31-40 spent
RM3.50 more on alcoholic drinks, while those aged 61-70 spent RM6.13 and RM8.10
more on oil and fats, and alcoholic drinks, respectively. The Chinese spent RM29.20
and RM2.24 less on processed foods and sugar-sweetened beverages, correspondingly,
but spent RM5.38 more on alcoholic drinks than Malays. If the respondents were
employed, their expenditure on oil and fats increased by RM3 and their expenditure
on sugar-sweetened beverages increased by RM1.40. Respondents with tertiary-
level education had RM35.17 and RM3.26 higher expenditure on processed foods
and alcoholic drinks, respectively, than those with primary-level education. Being
married (RM5.55) and having chronic diseases (RM4.61) were associated with higher
expenditure on oil and fats.

6. Discussion

The spike in the prevalence of various NCDs is a significant public health problem
that requires urgent attention. Despite the important role of healthy diets in NCD
prevention, many poor urban dwellers in Malaysia spend a large amount of money on
unhealthy foods, especially processed foods. The present study found that unhealthy
food expenditure among the urban poor was affected by numerous sociodemographic
and health factors.

Positive relationships existed between household income and expenditure on oil
and fats, processed foods, and sugar-sweetened beverages. Although these findings do
not support the evidence of Al-Hanawi et al. (2022) that income reduced consumption
of added sugar, as well as Grossman’s (2000) theory that high-income promoted
healthy lifestyles, they lead to a conclusion that oil and fats, processed foods, and
sugar-sweetened beverages are normal goods. This is consistent with the argument of
Cawley and Ruhm (2012) that the demand for unhealthy goods increases with income
if unhealthy goods are normal goods. Several previous studies also found a positive
association between income and demand for unhealthy foods. For instance, Cheah et
al. (2023) found that higher income recipients had a better financial background than
their lower income counterparts and thus were able to spend more on processed foods.
Farell et al. (2019) stressed that individuals of higher socioeconomic status spent more
on high fat food than those with a poorer economic background. Furthermore, Park and
her colleagues observed family income to be positively associated with consumption of
sugar-added beverages (Park et al., 2013).

In the present study, poor urbanites spent more on oil and fats, processed foods,
and sugar-sweetened beverages as their family size increased. Economies of scale
may be a contributing factor to this outcome. As Ricciuto et al. (2006) mentioned, the
average cost of purchasing food reduced when household size became larger. Similar
findings were evidenced by Cheah et al. (2019), who found that household size was
associated with increased expenditure on sugar-sweetened foods and beverages.
Focusing on other types of food, Adebayo et al. (2017) and Wongmonta (2022) also
found a positive relationship between household size and food consumption. The
authors claimed that added dietary variations in large households was the reason.
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Age was associated with expenditure on unhealthy foods with older poor urbanites
spending more money on oil and fats, and alcoholic drinks than their younger peers.
This finding contradicts not only those of Yuan and Yen (2012) and Khandpur et al.
(2020), but also the theory of Grossman (2000). According to Grossman (2000), older
individuals should consume less unhealthy foods than their younger counterparts
because unhealthy foods are harmful to health. Despite these contradictions, the
present study’s finding is consistent with the evidence of Cheah et al. (2020) that
age increased expenditure on alcohol, as well as the findings of Marques-Vidal et al.
(2018) that fatty and sugary food consumers were more likely to be older adults. In
a more recent study, Matata et al. (2022) also found age to have a positive effect on
expenditure on oil and fats.

There were ethnic differences in expenditure on unhealthy foods. While Chinese
consumed less processed foods and sugar-sweetened beverages than Malays, they
spent more on alcoholic drinks. On average, a Chinese consumer spent almost RM6
on alcohol per month whereas a Malay spent only RM0.18. The actual reason for
this outcome was not verified in the present study but culture could be the plausible
contributing factor. For instance, Cheah et al. (2020) found that Malays were less likely
to consume alcohol when compared to Chinese because alcohol was not permitted
to be consumed by Muslims according to Islamic religion whereas it was a common
beverage for Chinese, especially during the Chinese traditional festivals. It is also
noteworthy that the higher preference for processed foods and sugar-sweetened
beverages among Malays may explain why diabetes and obesity are more prevalent in
the Malay population than Chinese (Akhtar et al., 2022; Ghee, 2016).

Employment status was associated with consumption of unhealthy foods as
employed poor urbanites spent more on oil and fats, and sugar-sweetened beverages
than the unemployed. The explanation for this outcome is straightforward. Because
employed people have better financial capability and less budget constraint, they
are able to allocate more money to foods. Findings from the studies by Al-Hanawi et
al. (2022), Cheah et al. (2019) and Friis et al. (2014) likewise showed that employed
individuals were more likely to consume and spent more on added sugar than their
unemployed counterparts. However, Evans and her colleagues suggested otherwise
(Evans et al., 2000). They argued that employed individuals had better socioeconomic
status than those of unemployed and consequently possessed better health awareness.

In contrast to health economic theories, better educated poor urban dwellers,
especially those with tertiary educational attainment spent more on processed foods
and alcoholic drinks than their less educated counterparts. In fact, better educated
people have better health awareness and higher preference for healthy foods (Santerre
& Neun, 2013; Viinikainen et al., 2022). Thereby, unhealthy food consumers should be
more likely to be people with a poor educational background. Also, Cawley and Ruhm’s
(2012) argument that better educated people are more patient and future oriented
is not supported by the present study. Nonetheless, past empirical findings related to
education and alcohol consumption are in line with the evidence of the present study.
For instance, Cheah et al. (2020), Unver and Alkan (2024) and Yuan and Yen (2012),
consistently found that the probability of alcohol drinking as well as expenditure on
alcohol were higher among well-educated individuals than the less educated. This
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was simply attributed to the fact that better educated adults tended to experience
profounder work-related stress induced by higher job responsibilities; thus, they were
more likely to indulge in alcohol drinking (Cheah et al., 2020). In addition, results of the
present study pertaining to processed foods are in agreement with those of Olinto et al.
(2010) that better educated people are more likely to consume processed foods than
less educated people.

While the role of marital status in expenditure on unhealthy foods was not as
important as other sociodemographic factors as it only had a significant effect on
expenditure on oil and fats, it was worthy of note. Specifically, married poor urbanites
spent more on oil and fats when compared with their single peers. This finding does not
lend support to the evidence of past studies that single adults consumed more fattening
and sugar-sweetened foods than the married (Al-Hanawi et al., 2022; Lenz et al., 2009),
but it is consistent with the results from the study by Cheah et al. (2021), which showed
that households with married heads allocated more money to oil and fat products
than those with single heads. A likely explanation for the present study’s finding is that
presence of children in a family, especially adolescents may increase consumption of
fattening food.

With regard to the health variables, BMI was not a significant determinant of
expenditure on unhealthy foods, but presence of chronic disease was. Particularly,
individuals who had chronic diseases tended to spend more on oil and fats compared
to those without chronic diseases. This finding is somewhat surprising as one may
expect that people who suffer from diseases should be more aware of their health than
those who do not; thus, they are more inclined to avoid consumption of unhealthy
foods. An in-depth qualitative study can be carried out to seek the actual reason that
explains why chronic diseases are positively associated with spending on oil and fats. Of
note, the nature of cross-sectional data may explain why BMI was not associated with
unhealthy food expenditure. It is believed that consumption of unhealthy foods affects
BMI, instead of the other way around. However, due to cross-sectional data, such
bidirectional causalities could not be examined, thereby generating insignificant results.

There were no gender variations in expenditure on unhealthy foods. This finding
is somewhat consistent with that of Dahal et al. (2022), which showed no significant
relationship between gender and dietary practice. This may be because in the urban
poor community, men and women are not very concerned about healthy eating.
Instead, they focus more on food security. Therefore, even though women may have
better health awareness than men, they may not put more efforts into making healthy
food choices if they live in poverty.

Based on the findings of the present study, several policies directed toward
reducing consumption expenditure on unhealthy foods among poor urban dwellers
are recommended. First, in light of the role of income in unhealthy food expenditure,
the Malaysian government may want to consider raising the tax on sugar-sweetened
beverages. The current sugary drink tax imposed by the government is 50 cents per
litre on ready-to-drink beverages with a sugar level exceeding 5 grams per 100ml,
such as sports drinks, soft drinks and energy drinks, but it may be too low and can be
increased. Additionally, the government can regulate food ingredients and nutritional
content in an effort to reduce consumption of processed foods. Second, use of health

294 Malaysian Journal of Economic Studies Vol. 62 No. 2, 2025



Factors Influencing Expenditure on Unhealthy Foods Among the Urban Poor in Malaysia

campaigns to educate older poor urbanites, especially those aged between 61 and 70
years about the risks of oil and fats, and alcoholic drinks is worthy of consideration.
The government must ensure that the information provided by the campaigns must be
easily understood.

Third, policymakers are advised to devote their special attention to lowering
consumption of alcohol among Chinese whereas reducing demand for processed foods
and sugar-sweetened beverages within the Malay community. Health professionals
from various ethnic groups can be invited to co-organise multilingual health awareness
campaigns to advertise the adverse effects of unhealthy foods. Fourth, employers are
urged to organise various health promotion programmes at workplaces with a focus
on promoting healthy lifestyles among employees. This is because the present study
found that the employed urban poor tended to spend more on unhealthy foods than
the unemployed. Incentives can be given to those who have made changes to their
lifestyles by adopting and portraying healthy eating behaviours.

The present study is not without its limitations. First, the current analysis was
unable to shed light on the causalities between variables because of cross-sectional
data. Second, although the data had a large sample size, they may not be nationally
representative because the data were collected in the selected urban poor communities.
Third, only four types of unhealthy foods were examined. Fourth, information on
guantity demanded was unavailable, otherwise income elasticity of demand for
unhealthy foods could be estimated. Last, expenditure on alcoholic drinks may be partly
affected by unobserved hereditary and health variables, but these variables were not
included in the analysis due to data limitation. Notwithstanding these shortcomings,
the present study is the first to our knowledge to explore sociodemographic and health
factors affecting consumption expenditure on oil and fats, processed foods, sugar-
sweetened beverages and alcoholic drinks within a large sample of poor urban dwellers
in Malaysia. Furthermore, the data used in the present study are comprehensive,
thereby, allowing the current analysis to take a wide range of variables into account.
Use of panel data to explore the causal effect of demand for unhealthy foods on the
risks of NCDs is suggested to be the scope of future research. The effects of cultural
factors on food consumption behaviours can also be explored if data allow.

7. Conclusion

High demand for unhealthy foods among the urban poor is seen as a threat to lowering
the prevalence of NCDs in Malaysia. The present study found differentiated effects
of sociodemographic and health factors on unhealthy food expenditure. Three main
results are noteworthy. First, income is positively associated with expenditure on oil and
fats, processed foods and sugar-sweetened beverages, indicating that unhealthy foods
are normal goods for poor urban consumers. Second, older poor urban dwellers spend
more on oil and fats, and alcoholic drinks compared to younger ones. This implies that
despite health deterioration increases with age, the preference for certain unhealthy
foods is greater among older adults living in poverty. Third, although better educated
poor urbanites have better health awareness and are more future oriented than their
less educated counterparts, they are likely to spend more on processed foods and
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alcoholic drinks. Taken together, these key findings imply that the roles of income, age
and education as the determinants of expenditure on unhealthy foods should be given
consideration when formulating policies aimed at increasing the tax on sugary drink,
organising health campaigns and designing health promotion programmes.
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