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Abstract: The consumption of processed foods is increasingly widespread and could have an impact
on diet quality and health. Understanding the factors influencing people’s eating habits is useful for
assessing such impact. There are limited data on the consumption patterns of processed foods and
associated factors influencing the dietary patterns in Singapore. This cross-sectional study based on a
food frequency questionnaire aimed to examine how the consumption of processed foods among
2079 Singapore residents aged 18 to 89 years varies with sociodemographic factors. The analysis
of the consumption by processed food groups showed that the studied factors, i.e., age, gender,
ethnicity, housing and health status, all contributed to differences in processed food consumption to
varying extents, with ethnicity being the key factor driving the variation. Such differences were also
confirmed to a limited degree by determining another measure of consumption, i.e., a processed food
variety score. The findings in this study could inform further work in relation to dietary risks.

Keywords: processed foods; consumption pattern; sociodemographic factors; food frequency questionnaire

1. Introduction

Food processing has improved the palatability and shelf-life of foods; however, food
processing could lead to undesirable effects, including the loss of nutrients from heat
treatment and the formation of toxic compounds, such as N-nitroso-compounds in pro-
cessed meat and acrylamide in potato chips [1]. Studies have also suggested the association
of increased processed food consumption with an increase of obesity and chronic non-
communicable diseases [2–7].

Processed food items refer to foods which have undergone at least some processing
and thus include moderately and highly processed foods [8]. With the modern food
technologies, the range and volume of processed foods have increased. This has led to an
expansion in the consumption of processed foods, especially in high- and middle-income
countries [9]. Given the significant concerns linked to the growing intake of processed foods,
there is a need to understand the consumption patterns and associated factors that influence
the consumption of processed foods. Sociodemographic differences have been reported in
studies on food consumption [10–12]. Various factors such as ethnicity [13], gender [10],
age [14], socioeconomic status [10,15] and health status [16] showed an influence on food
intake patterns. The examination of consumption patterns and associated factors would
help understand the variation of the eating habits with these factors and ultimately would
be useful to develop an evidence-based approach to food safety risk assessments or dietary
intervention measures [13].

Various approaches are available to investigate an individual’s food consumption,
including 24 h recalls, food records and food frequency questionnaires (FFQ) [17], with the
choice of the methodology dependent on the research objective. While survey instruments
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such as 24 h recalls and food records require low memory efforts by the respondents, the
time frame of the consumption that can be studied tends to be short. In contrast, FFQ are
more appropriate for a query on diet over a longer time frame. Moreover, the food items
surveyed in the FFQ can focus on specific components of interest in the diet.

In Singapore, the demographic profile of processed foods consumption has not been
widely studied. There was a previous report on fast food consumption among adult
Singapore residents; however, it was limited to five fast food items in the questionnaire [18].
This paper aimed to examine the variation of consumption of a range of processed foods in
Singapore by socio-demographic factors based on the FFQ design. Findings from this study
on the sociodemographic characteristics of processed foods consumption will provide
information for further studies in relation to dietary risks.

2. Materials and Methods
2.1. Study Design

This study uses a cross-sectional design with a random sample representative of
Singapore residents (Singapore citizens and permanent residents) aged 18 to 89 years,
consisting of 2079 respondents stratified by gender, age and ethnicity, as shown in Table 1.
The survey adopted a three-step stratified random sampling design:

1. The primary sampling unit (PSU) was the residential block (or street for landed prop-
erties). A fixed number of household addresses, stratified by geographic zones and
housing types, was randomly selected, taking into consideration the five geographical
zones of Singapore;

2. The secondary sampling unit was the residential household unit. Interviewers started
from the biggest unit number from the street or the smallest unit number from the block
based on the PSU. Every third unit was approached until the street or block was covered;

3. The tertiary sampling unit was the household member. The selection of the household
member followed the last birthday methodology, with only one member selected from
each household for the interview.

Table 1. Demographic distribution of the respondents in the food consumption survey.

% Total Respondents
(n = 2079) n

Gender
Female 51.9 1080
Male 48.1 999

Ethnic group
Chinese 73.4 1525
Malay 13.4 278
Indian 9.3 194
Others 3.9 82

Age group (years)
18–39 40.4 840
40–59 34.6 720
60–89 25.0 519

Housing type
HDB 1–3 Room 1 19.4 404
HDB 4–5 Room 68.2 1417

Condominiums/Private Apartments 7.0 146
Terrace/Semi-Detached/Bungalow 5.4 112

Self-reported health conditions
Has at least one health condition 26.2 545

No health condition 73.8 1534
1 HDB: Housing Development Board (refers to public housing).
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The respondents answered a food frequency questionnaire (FFQ) in face-to-face in-
terviews from October to December 2020, conducted by interviewers from a third-party
research agency. Informed verbal consent was obtained from the participants prior to the
interview. The respondents were asked the frequency and number of servings of a list of 223
processed food items they consumed during a span of the previous six months. The list cov-
ered those less commonly eaten processed foods identified based on food import statistics.
The questionnaire also included questions on socio-demographics, such as age, ethnicity,
gender and housing type. As an indicator of the socioeconomic status (SES) [19,20], hous-
ing type is categorised into (1) HDB apartments 1–3 room, (2) HDB apartments 4–5 room,
(3) condominiums and private apartments, and (4) terrace houses, semi-detached houses
and bungalows. HDB apartments refer to public housing provided by the Housing and
Developing Board in Singapore. Self-reported body weight and existing health conditions
such as diabetes, high blood pressure and high cholesterol were also recorded.

2.2. Data Analysis

Processed foods in this study refer to foods involving at least some processing, includ-
ing moderately and highly processed foods as classified in the IARC system [8]. The list of
processed food items was sorted into 12 food groups, adapted from the food categorisation
system for the Codex Alimentarius General Standard for Food Additives [21], with the
detailed breakdown provided in the Supplementary Information:

• Beverages, excluding dairy products;
• Cereals and cereal products;
• Confectionery and sweeteners;
• Dairy products;
• Fish and seafood;
• Fruits;
• Meat and meat products;
• Nuts and seeds;
• Sauces and condiments;
• Seaweed and fungi;
• Soups;
• Vegetables.

The categorisation in this study was based on a food import classification, with
an expected similarity of food availability through imports to consumption patterns, as
Singapore relies heavily on imports for food.

Descriptive statistics are presented for mean and median daily food consumption per
food group among consumers by gender, age, ethnicity and existing health conditions. The
diversity of processed food consumption was measured using the Processed Food Variety
Score (PFVS), defined as the number of different processed food groups consumed by each
respondent [22], using a reference period of the past six months prior to the interview. The
differences between means were evaluated by one-way analysis of variance (ANOVA) and
independent t-test, with significance of α ≤ 0.05. Following ANOVA, post hoc analyses
using Tukey’s HSD tests were conducted to compare the means between any two groups.

2.3. Ethical Considerations

The study was approved by the National Centre for Food Science’s Project Review
Committee (Project ID RAP20.1), Singapore Food Agency. Verbal informed consents
were obtained from all respondents involved in this study. Individual respondents were
delineated by an identifier to maintain respondents’ anonymity.

3. Results

A total of 2079 respondents participated in the food consumption survey, with the
demographic distribution described in Table 1.
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As shown in Table 2, the proportion of the sample population consuming each pro-
cessed food category ranged from 35.6% for “soups” to 97.6% for processed “cereals and
cereal products”. Ten out of the twelve processed food categories were consumed by least
two-thirds of the sample population, except for “soups” and “sauces and condiments”
which were consumed by 35.6% and 56.3% of the sample population, respectively.

Table 2. Proportion of consumers of each food category.

Processed Food Category % Consumers

Cereals and cereal products 97.6
Fish and seafood 89.0

Meat and meat products 88.8
Beverages, excluding dairy products 83.7

Dairy products 80.5
Fruits 80.0

Nuts and seeds 77.3
Confectionery and sweeteners 76.9

Seaweed and fungi 70.3
Vegetables 67.7

Sauces and condiments 56.3
Soups 35.6

Ethnic differences in processed food category consumption by the three main ethnic
groups are shown in Figure 1. The Chinese respondents consumed significantly more pro-
cessed “cereals and cereal products” but significantly less “confectionery and sweeteners”
and processed “fruits” than the Malay and Indian respondents (p < 0.05). In contrast, the
Malay respondents consumed significantly more processed “fish and seafood”, “meat and
meat products”, “sauces and condiments” and “beverages” than the Chinese and Indians
(p < 0.05). On the other hand, the mean consumptions of “dairy products” (mean 80.3 g)
and processed “vegetables” (mean 18.4 g) by the Indian respondents were significantly
higher than those of the Chinese (mean 61.4 g, 10.9 g) and Malay (mean 55.3 g, 12.1 g)
respondents (p < 0.05).

Figure 1. Mean daily intake of the consumers, considering the top three ethnic groups. * Mean
values were significantly different as determined by ANOVA with Tukey’s HSD test for multiple
comparisons (p < 0.05).
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Figure 2 shows the mean daily intake of processed food categories by gender. Males
consumed significantly more processed “cereals and cereal products” (mean 135.4 g), “meat
and meat products” (mean 46.4 g) and “sauces and condiments” (mean 5.5 g) than females
(mean 118.4 g, 30.7 g, 3.9 g) (p < 0.05). However, the mean consumption of “dairy products”
was significantly greater for females (mean 69.3 g) than for males (mean 57.1 g) (p < 0.05).

Figure 2. Mean daily intake of the consumers analysed by gender. * Mean values were significantly
different as determined by independent t-tests (p < 0.05).

The mean consumption of processed “meat and meat products” among the three age
groups was significantly different (p < 0.05), with decreasing consumption as age increased
(Figure 3). Younger age groups including 18-to-39-year-old and 40-to-59-year-old respondents
consumed significantly more “cereals and cereal products” (mean 131.4 g, 130.4 g) and “fish
and seafood” (mean 37.2 g, 34.8 g) than the oldest age group comprising respondent of
60 to 89 years of age (mean 112.9 g, 30.5 g) (p < 0.05). The youngest age group of 18-to-
39-year-old participants (mean 112.6 g) consumed significantly more “beverages” than the
40-to-59-year-old (mean 77.3 g) and 60-to-89-year-old age groups (mean 78.6 g) (p < 0.05).
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Figure 3. Mean daily intake of consumers analysed by age group. * Mean values were significantly
different as determined by ANOVA with Tukey’s HSD test for multiple comparisons (p < 0.05).

The respondents residing in Terrace/Semi-Detached/Bungalow and Condominiums/
Private Apartments consumed significantly more “dairy products” (mean 95.4 g, 83.6 g) than
those living in HDB 1–3 Room (mean 59.2 g) and HDB 4–5 Room (mean 60.2 g) (p < 0.05)
(Figure 4). The residents of Terrace/Semi-Detached/Bungalow (mean 33.2 g) also consumed
significantly more processed “nuts and seeds” than the residents of HDB 1–3 Room (mean
18.0 g), HDB 4–5 Room (mean 20.8 g) and Condominiums/Private Apartments (mean 18.4 g)
(p < 0.05).
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Figure 4. Mean daily intake of consumers analysed by housing type. * Mean values were significantly
different as determined by ANOVA with Tukey’s HSD test for multiple comparisons (p < 0.05). HDB
refers to public housing, with the number of rooms in the apartment reported in brackets.

The respondents without existing health conditions consumed significantly more
processed “meat and meat products” (mean 41.7 g), “seaweed and fungi” (mean 7.5 g)
and “beverages” (mean 97.0 g) than those with at least one self-reported existing health
condition (mean 29.0 g, 5.8 g, 82.6 g) (p < 0.05) (Figure 5).

The mean Processed Food Variety Score (PFVS) of the sample population was 9.03
(Table 3). Significant differences in the mean PFVS were found for all sociodemographic
factors. The greatest diversity, with significantly higher mean PFVS (p < 0.05), was observed
for males, respondents of Chinese ethnicity, respondents who were 18 to 39 years old,
respondents residing in terrace/semi-detached/bungalow and respondents with no self-
reported health conditions.
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Figure 5. Mean daily intake of consumers analysed by self-reported health conditions. * Mean values
were significantly different as determined by independent t-test (p < 0.05). ‘Has Med Condition’ refers
to having at least one health condition such as diabetes, high blood pressure or high cholesterol.

Table 3. Processed food variety score by sociodemographic factors.

Processed Food Variety Score

n Mean SE Minimum Maximum

Sample Population 9.03 0.05 1 12

Gender

Female 1080 8.81 * 0.07 2 12
Male 999 9.24 0.06 1 12

Ethnic group
Chinese 1525 9.14 a 0.05 1 12
Malay 278 8.82 a,b 0.13 3 12
Indian 194 8.43 b 0.16 2 12

Age group (years)
18–39 840 9.50 a 0.07 3 12
40–59 720 9.06 b 0.08 1 12
60–89 519 8.25 c 0.10 1 12
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Table 3. Cont.

Processed Food Variety Score

n Mean SE Minimum Maximum

Housing type
HDB 1–3 Room 404 8.68 a 0.11 1 12
HDB 4–5 Room 1417 9.05 b 0.06 2 12

Condominiums/Private
Apartments

146 9.08 a,b 0.20 2 12

Terrace/Semi-
Detached/Bungalow

112 9.96 c 0.17 3 12

Self-reported
health conditions

Yes 545 8.42 * 0.09 1 12
No 1534 9.26 0.05 1 12

* Mean values between males and females were significantly different as determined by independent t-tests
(p < 0.05). a,b,c Mean values with different superscript letters were significantly different as determined by ANOVA
with Tukey’s HSD test for multiple comparisons (p < 0.05).

Table 4 shows the mean daily intake analysed by cross-tabulation of gender and age
group. The mean consumption of “beverages” and processed “meat and meat products”
among the three age groups was significantly different (p < 0.05) for both males and
females, with the same trend as that in Figure 3 (age groups alone). For processed “cereals
and cereal products” and “dairy products”, only males of different age groups showed
a significant difference (p < 0.05) in mean consumption, while for processed “fish and
sea-food”, only females of different age groups showed a significant difference (p < 0.05) in
mean consumption.

Table 4. Mean daily intake of consumers analysed by gender and age group.

Processed Food Group
Male Female

18–39 years
(n = 400)

40–59 years
(n = 333)

60–89 years
(n = 266)

18–39 years
(n = 440)

40–59 years
(n = 387)

60–89 years
(n = 253)

Beverages, excluding dairy products 119.7 a 76.9 b 77.7 b 106.3 a 77.7 b 79.6 b

Cereals and cereal products 138.2 a 145.8 a 117.4 b 125.3 117.2 108.4
Confectionery and sweeteners 10.3 7.6 8.8 9.4 8.5 7.9

Dairy products 58.0 a 64.6 a 43.2 b 63.9 69.3 80.8
Fish and seafood 37.9 37.7 33.9 36.4 a 32.2 ab 27.0 b

Fruits 10.5 12.2 12.1 10.9 10.2 9.8
Meat and meat products 61.0 a 43.5 b 24.6 c 39.4 a 28.4 b 17.8 c

Nuts and seeds 25.0 21.9 21.7 17.1 17.5 24.8
Sauces and condiments 5.6 5.7 4.4 3.9 4.0 4.1

Seaweed and fungi 8.5 6.8 5.8 7.0 7.7 5.6
Soups 12.5 15.1 13.1 13.4 9.1 8.5

Vegetables 11.3 12.6 12.1 10.9 13.5 9.7

a,b,c: Mean values with different superscript letters between age groups for males and females separately were
significantly different as determined by ANOVA with Tukey’s HSD test for multiple comparisons (p < 0.05).
Standard errors (not shown) are available upon request.

As shown in Table 5, significant ethnic differences (p < 0.05) in relation to the mean
consumption of “beverages”, “confectionery and sweeteners” and processed “fruits” were
observed for both males and females, with a similar trend as that in Figure 1 (ethnic groups
alone). For processed “cereals and cereal products” and “nuts and seeds”, only males of
different ethnic groups showed a significant difference (p < 0.05) in mean consumption.
In contrast, the mean consumptions of “dairy products”, processed “fish and seafood”,
“meat and meat products”, “vegetables” and “sauces and condiments” were significantly
different (p < 0.05) among the three ethnic groups only for females.
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Table 5. Mean daily intake of consumers analysed by gender and ethnic group.

Processed Food Group
Male Female

Chinese
(n = 749)

Malay
(n = 119)

Indian
(n = 86)

Chinese
(n = 776)

Malay
(n = 159)

Indian
(n = 108)

Beverages, excluding dairy products 90.1 a 135.8 b 104.3 ab 81.6 a 133.2 b 82.3 a

Cereals and cereal products 145.7 a 103.3 b 101.1 b 122.3 112.7 99.1
Confectionery and sweeteners 7.9 a 12.8 b 11.6 ab 7.2 a 13.7 b 9.8 ab

Dairy products 55.0 53.3 62.5 66.9 ab 56.6 a 93.7 b

Fish and seafood 36.0 47.2 29.1 28.2 a 51.1 b 34.3 a

Fruits 9.0 a 18.2 b 22.0 b 7.7 a 18.1 b 17.7 b

Meat and meat products 46.1 53.5 35.8 27.0 a 42.5 b 31.7 ab

Nuts and seeds 19.6 a 29.2 ab 31.9 b 18.2 19.2 21.2
Sauces and condiments 5.0 6.6 5.7 3.3 a 5.5 b 4.2 ab

Seaweed and fungi 7.2 8.7 5.4 7.2 5.6 5.3
Soups 13.0 16.6 14.8 11.1 10.4 9.5

Vegetables 11.5 13.2 15.5 10.5 a 11.4 a 20.6 b

a,b: Mean values with different superscript letters between age groups for males and females separately were
significantly different as determined by ANOVA with Tukey’s HSD test for multiple comparisons (p < 0.05).
Standard errors (not shown) are available upon request.

4. Discussion

The findings from this cross-sectional study showed that the majority (10 out of 12)
of the processed food groups were consumed by more than two-thirds of the sample
population for at least once in the six months preceding the survey. The consumption of
certain processed food groups varies with sociodemographic factors. In particular, the
largest variations were observed for ethnic groups, which showed differences for 9 out
of the 12 food groups. A study found that the dietary practices among Chinese, Malays
and Indians in Singapore have significant differences [23]. Such dietary variation also
extends to processed foods consumption, as shown in this study. For instance, the higher
consumption of processed “vegetables” by Indians than by other ethnic groups in this
study could be due to the prevalence of Hinduism in this ethnic group [23]. The increased
consumption of certain processed food groups such as “meat and meat products” and
“confectionery and sweeteners” by Malays is similar to that reported for Malays in the
Malaysian population, who also were shown to consume more of these food groups relative
to Chinese and Indians [24], although the reason for these preferences is unclear.

Among the three ethnic groups that comprised 96.1% of the sample population, the
Malay respondents reported a significantly higher mean consumption of six of the pro-
cessed food groups, whereas the Chinese and Indian respondents showed a significantly
higher mean consumption of one and four processed food groups, respectively. The ob-
served pattern in the food consumption habits from these surveys could be due to cultural
preferences [23,25]. For instance, in a previous study on the consumption of fast food
in Singapore, the proportion of consumers was the highest among the Malay residents
compared to the Chinese and Indians [18].

There was relatively less variation of processed food group mean consumption in
terms of gender and age, with differences in mean consumption found for four processed
food groups each. For those food groups with differences, a higher mean consumption
tended to be observed among males and younger respondents. Other studies also reported
similar findings of men and younger adults consuming more processed foods in UK [6],
Canada [5], Australia [26] and South Korea [27]. The increased consumption of processed
foods could be due to the convenience [28] and popularity [9] of such foods, as well as the
relative lack of time and food preparation skills [29].

Only two processed food groups, “dairy products” and “nuts and seeds”, showed
significant differences in mean consumption by housing types, a criterion used as an indi-
cator of the socioeconomic status (SES) [19,20]. As Singapore has a high home ownership
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rate of 87.9% and a low unemployment rate of 3.0% [30], housing information serves as
a relevant marker of SES [19]. Those residing in private housing, indicative of a higher
SES, consumed more of these two processed food groups. This is similar to previous find-
ings indicating that a higher income was associated with a greater consumption of dairy
products in China and Brazil [31,32], where dairy products intake is not so prevalent in the
diet. While peanuts are commonly available [33], more expensive tree nuts are considered a
relative luxury food whose consumption was positively related to the purchasing demand
by higher income [34].

The respondents reporting existing health conditions of diabetes, high blood pressure
and high cholesterol in this study consumed similar mean amounts of 9 out of the 12
processed food groups and significantly lower amounts of processed “meat and meat prod-
ucts”, “seaweed and fungi” and “beverages” compared to respondents without existing
health conditions. The lower mean consumption of certain food groups by the respondents
with existing health conditions could be due to awareness of their health status, leading
them to avoid certain types of food [35]. On the other hand, a preventive approach should
be taken for those without existing health conditions to increase consumer education and
awareness regarding the dietary habits.

There are studies showing that the intake of certain processed foods, in particular
those based on industrial formulations that typically contain many ingredients including
additives [36], was associated with a higher prevalence of obesity, diabetes and hyper-
tension [3,5]. However, other aspects of the diet such as the consumption of fresh veg-
etables and fruits are inversely associated with chronic diseases such as cardiovascular
disease [37,38]. More research is needed to identify the impact of other diet components in
relation to the processed foods and also the influence of other risk factors such as lifestyle.

The processed food variety score (PFVS) measures the number of different processed
food groups consumed and thus the diversity of processed food consumption [22,39,40].
The mean score of 9.03 for the sample population out of a maximum of 12 indicated a
relatively wide range of processed food groups consumed, consistent with the trend of a
growing processed food consumption worldwide [9,41]. Significant differences in PFVS
were found for each of the sociodemographic factors studied, reflecting the observed
variations in consumption of processed food groups. The PFVS could act as a proxy for the
estimation of the consumption amounts in identifying variables with significant differences,
given that previous reports suggested that the variety scores are positively associated with
food consumption [42,43]. Such a qualitative approach could be useful for monitoring
the consumption amounts where resources are limited to conduct a full study at the food
item level. Although the PFVS could be used as a predictor of the consumption levels to a
limited degree, the extent of the variation for various processed food groups can only be
assessed by conducting a more detailed survey evaluating the quantitative food intake.

In the cross-tabulation of gender and age groups, the pattern of the presence or absence
of a significant difference in the mean consumption among the age groups was largely
the same as that obtained with the analysis for age groups alone, when gender was not
considered. However, the difference in mean consumption of “cereals and cereal products”
among different age groups was driven by males, while the difference in mean consumption
of “fish and seafood” among different age groups was driven by females. Both categories
showed significant differences when considering gender alone.

When gender and ethnic groups were cross-tabulated, significant differences in the
mean consumption of processed food groups among ethnic groups were observed for
only males (two food groups), only females (five food groups) or both genders (three food
groups). This suggests that the observation of significant differences when analysing ethnic
groups alone could be driven by one of the genders for certain processed food groups.

This study has some limitations. First, the cross-sectional design of this study limited
the inference of causality [44], since the findings provide only a snapshot of the association
of the studied factors with the food consumption patterns. Similarly, the influence of the
COVID-19 pandemic on the reported intake could not be assessed. Some studies have
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reported that the COVID-19 pandemic has affected food consumption in certain popula-
tions [45,46], while other studies reported that food consumption remained largely the
same [47,48]. As this study was conducted during the COVID-19 pandemic, an influence of
the pandemic on the reported intake cannot be precluded. Second, as there are several ways
to classify processed foods [49], it is possible that other food classifications could have been
applicable to assess the consumption patterns. These food classifications [8,50–53] are based
on the degree of processing, each using different criteria. The various classifications could
vary in the categorisation of processed foods [54], even the increasingly popular NOVA
classification system could present possible inconsistencies [55,56]. As a standardised way
to classify processed foods is still lacking, the categorisation in this study was based on
the type of processed foods rather than on the degree of processing. Third, the existing
health conditions reported by the respondents were not differentiated by whether they
were hereditary or acquired; thus, any association between the onset of the conditions
and processed foods consumption is not known. As this was a cross-sectional study, the
observed consumption pattern was limited to a short period and could not necessarily
influence the health conditions of the respondents. Fourth, this study was based on the food
frequency questionnaire which requires the respondents to recall their food consumption
over a period of time. This could result in some over- or under-reporting due to recall
bias [57]. Nevertheless, our findings contribute to the limited literature on the influence
of sociodemographic factors on processed food groups consumption in Singapore and
provide a basis for future comparisons of the local consumption status over a longer time
period, noting the limitations of the study as discussed.

In conclusion, gender, age, ethnic group, housing and health status, all contributed to
differences, to varying extents, in the consumption of certain processed food groups in Sin-
gapore, with ethnicity being the key factor in driving the variations. The differences arising
from these sociodemographic factors were also reflected in the processed food variety score.
These results can be useful for an evidence-based approach to food safety risk assessment or
dietary intervention measures. In addition, these findings can facilitate further research on
dietary patterns. As this is the first cross-sectional study on the consumption of processed
foods in Singapore, future iterations of consumption surveys are recommended to evaluate
the trends in the consumption patterns of processed foods.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/foods11182782/s1, Table S1: Food items in the processed food groups.
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