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Abstract
Background: The study is to explore food consumption based on the Malaysian Food Pyramid guideline
and dietary related issues among low-income single mothers classi�ed by their Body Mass Index (BMI). 

Methods: Data were obtained from 519 low-income, single mothers who resided in Kuala Nerus, a district
in the state of Terengganu in Malaysia. This study employed the Chi-square test to identify the
differences in the tested parameters between the lean/normal and overweight/obese subjects.

Results: The current study presented the information of single mothers with low-income, and their food
consumption and preference based on the Malaysian Food Pyramid. The subjects were categorised into
lean/normal BMI of < 25 and an overweight/obese BMI of > 25. There were signi�cant differences (p-
value < 0.05) in the food consumption for the food categories of rice, noodles, bread and cereals and
vegetables and fruits between the lean/normal and overweight/obese subjects. Nevertheless, there were
insigni�cant differences (p-value > 0.05) in the food consumption for the food categories of dairy, �sh,
chicken, meat, legumes and fat, oil, sugar and salt between lean/normal and overweight/obese subjects.
There were also mixed results on the dietary related issue between the lean/normal and
overweight/obese subjects.

Conclusion: Even though there were differences in food consumption of two food categories between
both BMI groups, the food consumption was closely consistent with the Malaysian Food Pyramid
guideline. The �ndings had provided relevant evidence and also call for a necessary action from
stakeholders to support a healthy diet and nutrition intake, not limited to low-income single mothers', but
also other lower socioeconomic status (SES) groups. 

Background
Studies had widely discussed the relationship between nutrition and diet for low-income groups. In
relation to empirical studies, the relationship between nutrition and diet for low-income groups extensively
been researched (1–3). Studies have consistently shown that individuals from lower socioeconomic
(SES) group were more likely to consume a diet high in fat, low in micronutrient density, and a low intake
of fruit and vegetables compared to those from higher socioeconomic status (4–7). The high re�ned
grain added sugar, and added fats' diet generally, cost lesser than a healthy diet composed of lean meat,
fresh fruits, and vegetables. Such a diet had led a segment of the population to an expansive exposure to
an unhealthy diet (8). Thus, obesity is one of the most common problems related to an individual's
dietary pattern. Studies have shown a signi�cant relationship between obesity and low-income
communities (3, 9).

Unfortunately, single-parent women who are from the category of low-income groups are among the most
vulnerable group (10–13) yet remains understudied. Traditionally, single mothers refer to those who have
been widowed, divorced, or unmarried and have a dependent child or children. Since women are usually
more involved with food purchase and preparation, their choices and selection of food would affect the
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whole family. The situation for a broken family, particularly those with lower SES, differs from a typical
family. Their spouseless condition eventually affects their �nancial condition. Limited studies have been
conducted regarding nutrition and dietary patterns among single mothers. A few studies have attempted
to explore the issue. A study by Jovanovski and Cook (14) explores the food provisioning practices of
low-income single mothers affected by market-driven welfare reforms in Australia and the effects on the
nutritional health and wellbeing of women and their children. Another study by McKenzie and McKay (15)
investigate the impact of welfare payment changes on low-income single mother's food choices and
strategies. This study suggests that food had become an expense that could be tightly managed, limited,
or foregone for these families. Though, there are scanty studies concern on the dietary aspect of low-
income single mothers, in particular concerning the dietary intake recommendation of the food guide.

Generally, it is di�cult for people to decide what proportion of their overall diet comprises each of the
macronutrients. Hence, to improve dietary guidelines as a useful instrument for use among the
population, most countries, through related agency or ministry has emphasised intake from major food
groups through the Food Guide Pyramid. The Food Guide Pyramid is a generally recognised nutrition
education tool which the public can use to track their dietary intake. It is on food packaging and is
educated through nutrition-based education programs such as in schools and the community. The
Pyramid promotes a daily diet based on the consumption of a recommended number of servings from
each of the �ve major food groups. It also suggests healthy food choices within each food group.

Even though the bene�t to follow the Food Guide Pyramid is emphasised, to our knowledge, there are a
small number of studies speci�cally on the nutrition issue concerning dietary guidelines or the Food
Guide Pyramid among low-income single mothers. A study by Glanville and Mcintyre (16) investigate
dietary adequacy of low-income lone mothers and their children in Atlantic Canada using Canada's Food
Guide to Healthy Eating and the Nutrition Recommendations for Canadians. The results indicated that the
diet quality of low-income lone mothers was poor or in need of improvement, with no mother having a
proper diet. Moreover, the diet quality of children varied by age.

Another study that concern on the diet quality and nutritional information was by Machín, Giménez (17).
Though, the study on low-income mothers; and not focuses on single mothers. He investigates the
in�uence of nutritional information on how low-income mothers select food for their children. Results
showed that low-income mothers do not deliberate nutritional information when selecting food for their
children. Traditional nutritional labelling perceived as complex, di�cult to �nd and to understand. The
results suggest the need to implement simpli�ed nutritional labelling and to regulate the use of nutrition
claims on products targeted at children.

Generally, there are still lacking research on dietary related issues among low-income single mothers.
Therefore, this present study aims to examine food-based dietary patterns among low-income single
mothers. Speci�cally, this study investigates and describe food consumption and the dietary related issue
of lean/normal and overweight/obese low-income, single mothers in one of the states in Malaysia;
Terengganu. There are at least three contributions to this study. Firstly, the study to highlight awareness
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among low-income single mothers on the dietary recommended intake based on Malaysian food.
Secondly, the study is to �ll the gap on dietary habit related research among low-income single mothers.
Lastly, this study provides insight knowledge by employing an Eastern perspective of dietary and nutrition
issues among low-income women which predominantly dominated by the Western counterpart.

Methods
This study employed a purposive sampling method, which involved single mothers from Kuala Nerus
District, Terengganu. After obtaining permission from the State and District Department of Kuala Nerus,
Terengganu, data were collected between July 2018 and November 2018. In total, 519 single mothers
participated voluntarily in the study (response rate = 91.5%). The inclusion criteria of subjects are single
mothers with a household income of RM3000 or less, based on the categorisation of low-income groups
in Malaysia (18). 

A self-administered questionnaire developed for this study. The questionnaire was divided into three
sections; section A to obtain demographic information of respondents; section B is to identify food intake
with referring to the Malaysian Food Pyramid guideline and section C on the dietary-related questions. In
section B, the subjects were given information on the Malaysian Food Pyramid Guideline (Figure 1). The
questionnaire was piloted for its validity and reliability. 

The categorisation of food was based on the Malaysian Food Pyramid, which divided into four levels of
food groups. The guideline is for getting the right balance of nutritious foods within the calorie range. The
Malaysian Food Pyramid de�nes healthy eating as high consumption of vegetables and fruits (eat
plenty), an adequate amount of carbohydrates (eat adequately), a moderate number of dairy products,
protein and legumes (eat in moderation) and a small amount of fat, oil, sugar and salt (eat less). The
subjects were required to rank their daily food intake based on the Malaysian Food Pyramid categories.
They were asked to rank between 1 and 4, where 1=plenty, 2=adequately, 3=moderation and 4=less of
food consumption. Data obtained were analysed using tables and percentages. The ranking to identify
the choice or preferences of respondents towards food consumption. Even though the approach is merely
to rank their food preferences based on the Malaysian Food Pyramid, the method is justi�ed as a �rst
step in identifying the food consumption and the dietary habits among low-income single mothers, in
particular to getting responses on their understanding of the food pyramid. By taking the consideration of
their educational background, with secondary schools quali�cation dominated the educational
background of the respondents, the ranking approach is understandable by them. It is has been tested
and validated during the pilot study.

The Chi-square test was used to explore the differences in the measured parameters between the
lean/normal and overweight/obese subjects. The p-values of 0.01, 0.05 and 0.10 and less were
considered to be statistically signi�cant. All statistical analyses were carried out using IBM SPSS (version
22.0)



Page 5/16

Results
Table 1 shows the demographics of subjects by age, household income and education level.  Subjects
were aged between 21 and 60, and more than 61. Overall, 59% of the subjects were overweight/obese
(BMI > 25) and 41% of them were lean/normal (BMI < 25). Next, the results showed that 67 of the
subjects above 61 years of age were lean/normal (BMI < 25), whereas 97 of them were overweight/obese
(BMI > 25). Based on household income, all of the subjects earned less than RM3000. Besides that, the
majority of the subjects completed the Malaysian certi�cate of education; 86 respondents of lean/normal
(BMI < 25) and 119 of them were overweight/obese (BMI > 25).        

 Table 2 shows the food intake between lean/normal and overweight/obese participants. The subjects
were required to rank their daily food intake based on the Malaysian Food Pyramid categories. They were
asked to rank between 1 and 4, where 1=plenty, 2=adequately, 3=moderation and 4=less of food
consumption. Both of BMI groups rank the carbohydrates food categories as plenty consumption with
59.8% of the subjects (BMI < 25) and 73.4% of the subjects (BMI > 25) consumed carbohydrates daily.
Secondly, 37.4% of the subjects (BMI < 25) preferred fruits and vegetables adequately, as part of their
second dietary options. Additionally, 39.7% of them (BMI > 25) chose fruits and vegetables in moderation
as their third choice. The results proved signi�cant differences between subjects' carbohydrate intake (p-
value 0.006) and fruits and vegetables (p-value 0.010). Both groups of subjects had chosen dairy, protein
and legumes as adequately.  Next, subjects ranked fats, oil, sugar and salt as their least consumption. 
Results proved that fats, oil, sugar and salt were consumed minimally daily. There was no signi�cant
difference in food intake for the above-mentioned food categories (p > 0.05) between the lean/normal
and overweight/obese groups.
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Table 1
Demographics of lean/normal and overweight/obese of low- income single mothers

 

Demographics

BMI

Lean / Normal

< 25

Overweight / Obese

>25

n = 214 (41%) n = 305 (59%)

Age (Years) 21 – 30 8 (4%) 8 (3%)

31 – 40 29 (13%) 32 (10%)

41 - 50 50 (23%) 76 (25%)

51 - 60 60 (28%) 92 (30%)

> 61 67 (31%) 97 (32%)

Household Income

(RM)

<  500 141 (66%) 206 (68%)

 501 - RM 1000 61 (29%) 75 (25%)

 1001 - RM 1500 11 (5%) 13 (4%)

 1501 - RM 2000 0 (0%) 6 (2%)

> 2001

 

1 (0.5%) 5 (2%)

Education Level Primary School 49 (23%) 73 (24%)

Lower Secondary Assessment 45 (21%) 67 (22%)

Malaysian Certi�cate 86 (40%) 119 (39%)

Malaysian Higher School Certi�cate 7 (3%) 12 (4%)

University or College Degree 27 (13%) 34 (11%)
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Table 2

Differences in food consumption between lean/normal and overweight/obese of low - income single
mothers

Food Categories  BMI p-value*

Lean / Normal

 < 25

Overweight / Obese > 25

n = 214 n = 305

   

Fat, Oil,

 

1

 

14 (6.5%)

 

14 (4.6%)

 

0.553

  Sugar and 2 14 (6.5%) 14 (4.6%)  

  Salt 3 21 (9.8%) 34 (11.1%)  

    4 165 (77.1%) 243 (79.7%)  

   

 

       

  Milky, Dairy 1 32 (15.0%) 38 (12.5%) 0.767

  Products, Fish, 2 88 (41.1%) 136 (44.6%)  

  Chicken, Meat 3 83 (38.8%) 118 (38.7%)  

  and Legumes 4 11 (5.1%) 13 (4.3%)  

   

 

       

  Vegetables, 1 40 (18.7%) 29 (9.5%) 0.010a

  Fruits 2 80 (37.4%) 119 (39.0%)  

    3 79 (36.9%) 121 (39.7%)  

    4 15 (7.0%) 36 (11.8%)  

   

 

       

  Rice, 1 128 (59.8%) 224 (73.4%) 0.006b

  Noodles, Bread 2 33 (15.4%) 35 (11.5%)  

  and Cereals 3 30 (14.0%) 31 (10.2%)  
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    4 23 (10.7%) 15 (4.9%)  

Note:    * Categorical variables presented as n (%) and the differences in food consumption            
    tested using Chi-square test.  

   a , b indicates signi�cant at the level of 0.05
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Table 3

Dietary related questions between lean/normal and overweight/obese low-income single mothers
    BMI p-

value*
    Lean /

Normal

< 25.0

Overweight/Obese > 25.0 

    n = 214 n = 305

 

In general, you would say

 

Poor

 

2 (0.9%)

 

6 (2.0%)

 

your diet is: Fair 11 (5.1%) 26 (8.5%) 0.055a

  Good 69 (32.2%) 124 (40.7%)  

  Very
Good

104(48.6%) 119 (39.0%)  

  Excellent 28 (13.1%) 30 (9.8%)  

 

In general, you would say

 

Poor

 

1 (0.5%)

 

5 (1.6%)

 

your health is: Fair 12 (5.6%) 32 (10.5%) 0.000b

  Good 49 (22.9%) 101 (33.1%)  

  Very
Good

95 (44.4%) 130 (42.6%)  

  Excellent 57 (26.6%) 37 (12.1%)  

 

 

Do you understand the
Malaysian Food
Pyramid?

 

Yes

 

178(83.2%)

 

258 (84.6%)

 

0.666

  No 36 (16.8%) 47 (15.4%)  

 

 

Is the food selection
based on the same level
of the food pyramid in a
week?

 

Yes

 

132(61.7%)

 

179 (58.7%)

 

0.493
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  No 82 (38.3%) 126 (41.3%)  

 

How do you prepare your

food daily?

 

Cook by
your own

 

201(93.9%)

 

288 (94.4%)

 

0.417

   

Purchase
ready
food

13 (6.1%) 17 (5.6%)  

 

 

Do you buy food
supplies at the grocery
store?

 

Yes

 

118(55.1%)

 

157 (51.5%)            

 

0.410

  No 96 (44.9%) 148 (48.5%)  

 

 

 

Do you buy food
supplies at the wet
market?

 

 

Yes

 

 

91 (42.5%)

 

 

133(43.6%)                                        

 

 

0.806

  No 123(57.5%) 172 (56.4%)  

 

Do you buy food
supplies at the
supermarket?

Yes  

111(51.9%)

 

174 (57.0%)             

 

0.243

  No 103(48.1%) 131 (43.0%)  

 

Are you satis�ed with
your

 

Yes

 

178(83.2%)

 

245 (80.3%)             

 

0.410

food consumption
patterns compared to the
food pyramid?

No 36 (16.8%) 60 (19.7%)  

Additionally, subjects stated their opinions on dietary related issues (Table 3). They were asked to rate
their diet based on �ve different scales from poor to excellent.  About 48.6% of the lean/normal group
(BMI < 25) indicated that their overall diet was very good. Next, 32.2% of them stated that their diet was
generally good, and only 0.9% of them labelled their diet as poor. Nonetheless, 40.7% of the subjects from
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the overweight/obese group (BMI > 25) mentioned that they have a good diet. About 39% of them
indicated a very good diet and only 2% of them pointed out that they have a poor diet. As a result, there
was a signi�cant difference between both groups' diet status (p = 0.055).

Next, the subjects rated poor, fair, good, very good and excellent on the �ve scales to examine their health
status. About 44.44% (BMI < 25) and 42.6% (BMI > 25) stated that health was in a good status. Therefore,
more than 50% of them indicated that their health status was good and beyond. Nevertheless, only 1.6%
of those with a BMI > 25 and 0.5% with a BMI < 25 mentioned that their health was in poor condition.
Hence, there was a signi�cant difference between the subjects and their health status (p = 0.000).

It was also crucial for the present study to know if the subjects were able to comprehend the Malaysia
Food Pyramid.  A total of 83.2% (BMI < 25) and 84.6% (BMI > 25) of the subjects agreed that they
understood the guidelines. Additionally, 61.7% of the subjects (BMI < 25) and 58.7% (BMI > 25) indicated
that their weekly food consumption was based on the quantity of food determined by the Malaysia Food
Pyramid. Besides that, 93.9% (BMI < 25) and 94.4% (BMI >25) of the subjects prepared the food
themselves daily.  Only a small number of subjects from both groups purchased ready-made food for
their daily meals. About 51.9 % (BMI < 25) and 57 % (BMI > 25) of the subjects preferred to get their food
supplies from the supermarket. On the other hand, 55.1% (BMI < 25) and 51.5% (BMI > 25) preferred the
grocery store.  Finally, 42.5% (BMI < 25) and 43.6% (BMI > 25) of the subjects chose wet markets to shop
for their food supplies. Overall, 83.2% (BMI < 25) and 80.3% (BMI > 25) of the subjects were satis�ed with
the food consumption pattern based on the Malaysia Food Pyramid. Both groups did not exhibit
signi�cant differences in terms of understanding the Malaysia Food Pyramid. Additionally, there were no
differences in their daily food preparation, food purchasing, and food-intake satisfaction (p > 0.05).

Discussion
Most of the present literature stated that the lower SES group chose foods that were cheap and less
healthy as a result of their �nancial constraints. Research �ndings showed that those from lower SES
group were much affected by the increasing food price, which might have adverse effects on nutritional
and health status (19). However, our study had outlined several factors, which will be thoroughly
discussed. This study examined the food consumption of low-income, single mothers. They were
categorised based on their respective groups; lean/normal (BMI < 25) and overweight/obese (BMI > 25).
Next, they had been asked to rank their food consumption preferences based on the Malaysia Food
Pyramid. The �ndings showed a difference between lean/normal and overweight/obese subjects food
consumption pattern for the vegetables and fruits category. Those who had lean/normal body weight
consumed fruits and vegetables adequately. On the other hand, subjects who were overweight/obese
consumed fruits and vegetables in moderation based on the Malaysia Food Pyramid. Several research
�ndings had supported the relationship between a low BMI and the intake of fruit and vegetables (20, 21).
Although there were �ndings highlighted that lower SES groups consume fewer fruits and vegetables
daily (22, 23), this study proved otherwise. The study, therefore, showed that the subjects still consumed
and prioritise to add vegetables and fruits categories in their food intakes.
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On the other hand, both groups consumed a high amount of carbohydrates. Nevertheless, those who were
overweight/obese still did indulge more. This was a predictable result as rice is Malaysia's staple food.
These choices were typical because of Malaysian culture. Malaysia is part of the Southeast Asian region
of countries and is known as the rice bowl of Asia. Therefore, Malaysians consume a lot of carbohydrate
type of foods (24). However, excess intake of carbohydrates could lead to health problems such as
obesity (25). Overall, the �ndings indicated that the majority of the subjects were obese (BMI > 25).
Meanwhile, foods such as dairy, protein and legumes were taking in adequate and least consumption of
fat, oil, sugar and salt food category. Based on the Malaysia Food Pyramid, people should consume fats,
oil, sugar and salt in a little amount. As such, subjects from both groups were aware, and the majority of
them consumed less fat, oil, sugar, and salt.

Generally, the results showed that the food consumption for both groups was inconsistent for one food
category; vegetables and fruits, despite the recommendations outlined by the Malaysia Food Pyramid.
Subjects who were overweight/obese (BMI > 25) consumed plenty of carbohydrates and consumed
vegetables and fruits in moderation. Meanwhile, subjects who were lean/normal (BMI < 25), consumed
plenty of carbohydrates and consume vegetables and fruits in adequate Nonetheless, there were only
minor discrepancies because of Malaysia's staple food. Foods such as dairy, protein, legumes, oil, sugar
and salt were equivalent to the guidelines. In general, subjects with low SES had dietary intake
recommendations that were closely linked to the Malaysia Food Pyramid. The �ndings obtained from this
study did not coincide with the hypothesis of the research by (4–7), which stated that subjects from a low
socioeconomic status chose to consume unhealthy food. It was probably due to the gender of the
subjects in the research; women. The women's diet was qualitatively and quantitatively different from
men (26). Women were in charge of purchasing, preparing, cooking, and consuming food that is
considered healthy, besides that their diet complemented the dietary guidelines. Hence, the results of the
present study were consistent with the �ndings by Inglis et.al (26). The subjects were aware of the need
to adhere to the food pyramid recommendations. It was concluded based on the signi�cant number of
subjects who were satis�ed with their food consumption based on the Malaysian Food Pyramid. Besides
that, the food preparation also played a vital role in the study too. The �ndings showed that the majority
of the subjects from both groups cooked food themselves. Therefore, they were aware of their choices of
ingredients and food preparations. Besides, more than 50% of the subjects perceived their health and diet
to be in good condition.

Several limitations to the present study should be highlighted. First, the study used the Malaysian Food
Pyramid as a tool for getting information on nutrition and dietary patterns among respondents. Ideally,
the information asked based on the speci�c amount of food intake on �ve food groups. For example,
how many servings of food consumption from each level; Level 1 (rice, noodles, bread and cereals), Level
2 (vegetables and fruits), Level 3 (milky, dairy products, �sh, chicken, meat and legumes) and Level 4 (fat,
oil, sugar and salt). However, based on the pilot study, we found the respondents di�cult to state and
interpreted the speci�c amount of food servings. Alternatively, we adopt the terms; eat plenty (vegetables
and fruit), eat adequately (carbohydrates), eat-in moderation (dairy products, protein and legumes) and
eat less (fat, oil, sugar and salt). We have tested a few ways and decided to use the ranking approach in
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elucidating the dietary information based on the food pyramid. Second, most of the respondents are self-
employed, and it is a challenge to gather them within the speci�ed time and date. It takes a toll in terms
of duration, though, we managed to get a good number of respondents voluntarily through the Kuala
Nerus District Single Mothers Association, with the assistance of the State government.

Conclusion
This study aimed at investigating and describe food consumption and the dietary related issue of
lean/normal and overweight/obese low-income, single mothers in one of the states in Malaysia;
Terengganu. Our study is one of the pioneering studies to shed light on this important; however, under-
researched topic in Malaysia's context. It provided evidence that there are awareness and close consistent
of the dietary recommended intake to Malaysian Food Pyramid among low-income single mothers.
Besides, the results also indicated the positive dietary behaviour in food consumption among most of the
low-income single mothers in Terengganu, Malaysia. The �ndings have rebutted the previous related
studies that stated the poor diet quality among low-income lone mothers. These results highlight the
increasing concern of the dietary intake and health-conscious of single mothers, despite their lower SES
status. Therefore, the present study provides essential �ndings to promote healthy eating based on the
Malaysian Food Pyramid, in particular, to lower-income groups. The present study was, therefore, a
groundbreaking attempt at examining the dietary intake of low-income single mothers in Malaysia. This
study had provided relevant information and also call for a necessary action from stakeholders to
support a healthy diet and nutrition, not limited to low-income single mothers', but also other lower SES
groups.
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