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Abstract 

Background 
Economic factors are one of the greatest risks to household food insecurity. In New 

Zealand, the proportion of low income households is steadily increasing, contributing to the 

rising income inequality gap. Research among low income households in Canada has shown 

that food and nutrient intake declines over a pay cycle. Such studies have not been replicated 

in New Zealand. Many studies have demonstrated that mothers will sacrifice both their own 

intake quality and quantity, in  order  to  protect  their  child’s  diet.  The main objective of this 

study was to answer whether nutrient and food intake declines over the pay cycle of a typical 

low income New Zealand households, and whether this differs between caregivers and 

children.  

Methods and procedures 
This was an observational pilot study based in Dunedin. Data were collected from 15 

low income (<$45,000 per year) households with children (5-12years). The main food 

preparers from each household were interviewed. Information was collected on 

demographics, participant feedback, and household food insecurity status. The primary food 

preparer also completed two diet records. One was for them and the other was on behalf of 

one randomly selected child within the household. These took place at four time points during 

the household pay cycle, which was either weekly or fortnightly. T1 refers to the time point 

closest to receiving their main source of income, through to T4, which was allocated at the 

end of the cycle. In addition to this, food items were coded via their sources (e.g. 

supermarket, charitable aid and family or friend) and a record of all household food 

expenditure was collected. Both nutrient and food group intakes were determined using the 

dietary assessment software Kai-culator.  The mean nutrient intakes between women and 

children were then compared and trends in food and nutrient intakes over the pay period were 

identified visually.  
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Results 
All diet record days were completed and all questions were answered in the interviews. 

On collection of all data, food eaten outside the home was the only area which noted 

participant difficulty. A limitation of the current questionnaires was the observed 

discrepancies in the reported main source of income amount. Sixty percent of the households 

were categoried as moderately food insecure and twenty percent experienced low food 

security. Women reported various strategies and sacrifices made in response to declining 

resources. They also had a lower intake of energy in an overall comparison to children. 

Additionally,  the  children’s  intake  of  fruit  and  dairy  products was double that of their 

mothers. In women, a decline in fruit and calcium intake was observed across T1 to T4, 

however, this was not replicated in the children.  

Summary/conclusion 
Despite its small sample size, the results suggest that a decline in nutrient and food 

intake over the pay cycle was present in women. This trend was not found in children, thus 

suggesting differences between caregivers and children. A potential reason for this difference 

could be maternal attempts to protect children from the harshest effects of food insecurity. 

Such a proposition is supported by the poorer intake quality and lower nutrient intake 

observed in women. The results of this study justify carrying out a larger study. Issues 

surrounding the collection of income data need to be addressed and a more in-depth 

qualitative analysis included. 
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1 Introduction  
Food insecurity is defined as the  “lack  of,  or  limited  access  to  enough  nutritionally  

adequate and safe food to live a healthy life and the reduced ability to acquire these foods in 

socially  acceptable  ways”  (2-4). Household food insecurity can be measured and described on 

a continuum of severity (5). Household members at the severe end may skip or reduce the size 

of their meals and source their core foods from places such as food banks and family or 

friends. Some of the minor effects resulting from household food insecurity may be stress 

around food acquisition, and a decrease in diet variety (4). Food insecurity is associated with 

poor nutrition, and can negatively impact one’s mental, psychological and physical health (2, 

6, 7). Developmental consequences have also been reported in children (8). Economic factors 

are the greatest determinant of household food insecurity (9). This is concerning as the 

income inequality gap within New Zealand is increasing. The proportion of low income 

households (60%< median income) has been steadily increasing since 1988. In 2012, 

approximately 18% of New Zealand households were in the low income bracket (10). 

Furthermore, a recent Dunedin based study that found approximately 95% of low 

income (household income <$45,000/year) households reported food insecurity in the 

previous year (1). Of the households found to be food insecure, nearly one quarter were 

categorised  as  experiencing  “low”  food  security  (severe food insecurity) (1). This group spent 

less money on food overall and on the core food groups; fruit, vegetables and cereals, 

compared to moderately food insecure and secure groups. Such households also showed a 

trend of less expenditure on milk, compared to moderately food insecure households (11). As 

reported  in  the  2002  Children’s  Nutrition  Survey  in  New  Zealand,  children in households with 

severe food insecurity had a lower intake of dairy and fruits, compared to those that were food 

secure (2). Among adults, those living in the most food insecure households had the poorest 

nutrition (2, 12).  
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Canadian research among low income mothers found that those who were moderately 

or severely food insecure had a significant decline in energy, carbohydrate, vitamin B6 and 

fruit and vegetable intake over their pay cycle. This was observed in the 30 days following the 

receipt of their major source of income (13). Research out of the US also supports the idea 

that food and nutrient intake may decline over a pay cycle (14). Currently, there are no studies 

that have explored whether food and nutrient intakes decline over a New Zealand pay cycle. 

One notable difference for New Zealand is that Government Benefits (such as the 

Unemployment and Domestic Purposes Benefit) are paid weekly, rather than monthly, as in 

Canada and the US. The shorter pay cycle may reduce potential fluctuations in food intake 

and therefore nutrient intake across the benefit week. However, there have been qualitative 

reports  of  low  income  families  living  “week  by  week”  (15).  

Higher rates of obesity have been shown in adults of food insecure households in the 

US and New Zealand (12, 16). For US children, food insecurity status was associated with a 

higher risk of being overweight (17). Potential theories have emerged in an attempt to explain 

the association between higher obesity rates and food insecurity (16, 18-20). It may be 

possible to explore these theories whilst observing food intake over a pay cycle. This study 

could reinforce the need for policy to reduce food insecurity rates in New Zealand.  

Considering these factors, exploring the quality of food and nutrient intake over a pay 

cycle within the New Zealand environment is of considerable interest. A limitation in this 

area of research is the lack of studies collecting information on the source of food items 

(supermarket, charitable aid and family or friends) across the pay cycle. It may also be useful 

to examine the feasibility of using diet records to collect dietary data in a low income group. 

Rates of household food insecurity are higher in families with children, than those 

without (21). It is also well established that mothers will adopt coping mechanisms to protect 

their children from the harshest effects of food insecurity (22-24). For these reasons it would 
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be of interest to examine any potential differences between the caregiver and child, in terms 

of the decline in intakes across a pay cycle.  

The aim of this study is to develop and pilot test a dietary assessment protocol in order 

to determine whether nutrient and food intake declines within a weekly or fortnightly pay 

cycle. In addition to this, to determine whether this declines for both care givers and children, 

living in low income households of New Zealand. 
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2 Literature Review 

2.1 Introduction 

This section will both summarise and synthesise the current literature surrounding food 

insecurity. It will begin by defining food insecurity and how it can be measured. In doing this, 

it will report the risks and rates within New Zealand, whilst exploring the impact of food 

insecurity on nutrition, development and health. It will then cover the distribution of food 

followed by any fluctuations of food and nutrient intake which arise within food insecure 

households, The use of diet records in low socioeconomic groups will also be investigated. 

Any gaps which exist within this current literature will then be presented, alongside any 

propositions for further research. 

2.2 What is food insecurity? 

The definition  of  food  insecurity  is  internationally  recognised  as  the  “lack  of,  or  limited  

access to enough nutritionally adequate and safe food to live a healthy life, and the reduced 

ability to acquire these foods  in  socially  acceptable  ways”  (2-4). This definition encompasses 

four dimensions: the quality and quantity of food available and the psychological and social 

impact that this entails (5, 25). Food insecurity can be described on a continuum of severity 

(5). Generally, households at the least severe end may experience stress and anxiety 

surrounding food provision, whereby reducing the variety of foods purchased. At the other 

end of the spectrum the number of meals and portion sizes may decrease. Families may be 

forced to acquire food in socially unacceptable ways, such as, receiving food from food 

banks, soup kitchens, family and friends, or even resorting to theft (4). 

2.3 How is food insecurity measured? 

During the  1980’s, public attention was drawn to a high number of people reporting 

hunger in America. Once it was established that hunger and food insecurity levels were 

prevalent in the US, the Food and Nutrition Service (FNS) and Department of Agriculture 
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(USDA) identified the need for a standardised national household measure of food insecurity 

(4). This measure was based upon two existing measures. The first of these was a community 

valid measure of the  prevalence  of  ‘hunger’  in  low-income families. Before the term 

insecurity  was  adopted,  the  term  ‘hunger’  was  used  to  describe  the  issues  surrounding  food  

insecurity. The Community Childhood Hunger Identification Project (CCHIP) developed this 

tool. The second was a validated measure produced by Radimer/Cornell. From these two 

measures, 18 food security questions were identified in the US, of which the final eight were 

specific to households with children. These questions are commonly used in research today 

and categorise household food insecurity on a scale of severity (4). In order to 

comprehensively assess food insecurity, all 18 questions are required. Some researchers will 

modify and reduce the number of items included, thus making it difficult to compare study 

results (4).  

In New Zealand, an eight-item tool is used to determine food security status. Reid, who 

reviewed the work of CCHIP and Radimer, developed this tool (26). It is similar to the US 

18-item tool, also measuring reduced food intake, anxiety and quality surrounding food 

accustom. However, it differs, as there are no separate items for households with children. 

Furthermore, it includes a statement  regarding  one’s  anxiety level surrounding sharing food 

for special occasions. Such research is particularly relevant to Maori and Pacific cultures (2, 

4). In the New Zealand Child Nutrition Study 2002 (CNS02), household food insecurity was 

measured from the perspective of the main food preparer/caregiver on the  family’s  behalf  

(21). In the US, children (dependent on age) can be asked about their experiences of food 

insecurity or to report on household food insecurity (27).  

A variation of terminology can be used to describe the severity of food insecurity. In the 

US, food insecurity is classified by either moderate or severe hunger, or food insecurity 

without hunger. The reverse of this definition is food secure (28). In comparison, the New 

Zealand measure classifies food insecurity into moderate or low (most severe) food 
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insecurity, with the reverse being fully/almost food secure (3). This diverse range of tools 

available to measure food insecurity stresses the importance of thinking critically about which 

one is being used, when examining the literature.  

2.4 What households are at risk of food insecurity In New Zealand? 

Households with children are more likely to report food insecurity, than those without 

children (21). Furthermore, factors such as low income, single parent families, younger 

parents, and low parental education levels also increase the likelihood of food insecurity (3, 

21, 29, 30). Economic factors are the greatest determinant of food insecurity, particularly the 

cost of rental or mortgage repayments in relation to the total household income (9). In New 

Zealand, it was found that food insecurity rates are significantly higher among larger 

households, households in more deprived areas, and Maori and Pacific households (21). 

Within these families, females, and more specifically mothers, appear to be at a greater risk of 

obtaining a food insecurity status (30).  

2.5 Food insecurity rates in New Zealand 

The results of the New Zealand Adult Nutrition Survey of 2008/09 showed that 7.3% of 

New Zealand households experienced low food security, 33.7% experienced moderate, and 

59.1% were fully/almost food secure in the previous year (31). In the New Zealand Child 

Nutrition Study 2002, household food insecurity rates were similar. However, there was a 

slightly higher proportion of households categorised as low and moderately food insecure, as 

it only included families with children (21). 

2.6 Impact of food insecurity on nutrition and child development 

Food insecurity is associated with nutrient inadequacies (2, 9, 32, 33). However, this is 

more commonly observed in adults. Among New Zealand adults in 1997 data, reported in 

2005, those living in the most food insecure households had the poorest nutrition (2). These 

findings mirror those of Kirkpatrick and Tarasuk in Canada, who found that food insecure 
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adolescents and adults had a higher estimated prevalence of nutrient deficiency. However, 

they concluded there was no difference for children (32). The notion that food insecurity can 

impact food quality is reflected by the poor nutrient status of those who are food insecure 

(11). A Dunedin study supports this statement, finding that low food secure households spent 

less money on fruits, vegetable and cereals compared to moderately food secure households. 

The study also observed that children living in food insecure households in 2005 had a lower 

nutrient intake from dairy (calcium and lactose) and fruits (Vitamin B6 and beta carotene)(2). 

These results all suggest a poorer diet quality among food insecure households (11). 

Subsequently, such poor nutritional intake can lead to deficiencies and associated health 

implications (6). Specifically, inadequate nutrition in children can negatively impact 

development, concentration and school performance (33-35). These nutritional implications 

potentially provide additional links to the failing health status of those who are food insecure 

(6).  

2.7 Health outcomes associated with food insecurity 

Food insecurity is associated with poorer health in both adults and children.  A 

Canadian study by Vozoris and Tarasuk found that food-insufficient households had higher 

reports of poor health, restricted activity, depression and multiple chronic conditions. In 

addition to this, these households also received substandard social support compared to those 

who were in food-sufficient households (6). Similarly, multiple studies have observed that 

maternal depression is more prevalent in food insecure populations. This has a flow on effect 

on their children (7, 8, 36). Recently, food insecurity has been associated with a higher risk of 

obesity (12, 16, 18, 37). This is particularly important as obesity increases the risk of chronic 

conditions such as, diabetes, cardiovascular disease as well as some cancers (7). An increased 

risk of obesity was found to be associated with a 25% increased risk of death. This highlights 

the issue is one of both clinical and public health significance (18, 38, 39). Additionally, food 

insecurity itself might act as a risk factor for diabetes and cardiovascular disease (40, 41).  On 
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the  whole,  evidence  strongly  suggests  that  food  insecurity  negatively  impacts  one’s  mental,  

physical and social health (6, 7). 

2.8 Association between food insecurity and obesity 

It is well recognised that food insecurity can be related to under-nutrition (42). In 

developed countries, only severe food insecurity is associated with being underweight (9, 16). 

More recently, food insecurity has been positively linked to an increase in both overweight 

and obesity levels within the developing world (12, 16, 18, 37). Initially, this does appear out 

of the ordinary as those with food insecurity lack the food resources to support themselves, 

and these diseases are more traditionally associated with food in abundance (19, 43) 

2.8.1 United States 
Results from the US demonstrated that both women and children from food insecure 

households are more at risk of being overweight or obese than those from food secure 

households (16, 18). However, this association was not found for men (9, 16). Much of the 

US  research  comes  from  their  federally  funded  “Food  Stamps  Programme”.  This  provides  

low-income individuals with an electronic benefit card to purchase food (43). 

2.8.2 New Zealand 
As a whole, there is also an association between food insecurity and increased obesity 

rates within New Zealand (12). Similar to the US, obesity rates have been shown to be 

significantly higher in women who are food insecure, in comparison to those who are 

fully/almost food secure. However, New Zealand data shows an increased association for men 

living in moderate or severely food insecure households to have higher rates of obesity. To 

date, no relationship between food insecurity status and BMI in children has been shown in 

New Zealand (12, 21). 

There are several factors that may explain the increase in obesity rates among food 

insecure individuals.  
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2.8.3 Quantity versus Quality  
It is possible that those who are food insecure will overlook the nutritional value of 

foods, choosing food based on how filling and cost effective they are instead. Put simply, this 

concept is decision-making based on the quantity of food rather than the quality. Studies have 

indicated that energy-dense foods which are composed of refined grains, added sugars and 

fats, cost less per calorie than fruits and vegetables (20). Therefore, energy-dense foods with 

few nutrients appear cost effective whilst fruit and vegetables do not. Subsequently, those 

who opt for more of these cheaper, energy-dense foods are more likely to suffer from nutrient 

inadequacies and the associated health consequences (19, 42, 44). This is supported by a 

review by Olsen, who suggested two factors which may be important in the association 

between food insecurity and overweight status; firstly, the high consumption of fatty and 

sugary foods by mothers; and secondly, their lower intake of fruit and vegetables. While the 

mechanisms behind the relationship of food insecurity and obesity are unclear, potential 

theories are now emerging in the area of physiological and psychological changes that may 

occur alongside food insecurity (19). 

2.8.4 Eating patterns  
 One theory behind the increased rates of obesity which exist among the food insecure 

population may be the eating patterns they have adopted (18, 19). Kendall et al identified a 

linear relationship between food insecurity and binge-like eating patterns (18). This may stem 

from food deprivation, which then results in overeating when food becomes available (45, 

46).  These  findings  have  also  been  described  in  respect  to  the  US  “food  stamps  cycle”(43). 

This eating behavior may bring about cognitive, emotional and behavioural changes that will 

also affect eating patterns (16, 39). By carrying out larger cross-sectional and prospective 

studies investigating the relationship between obesity and the eating pattern theory, we will 

gain a greater understanding of the link between food insecurity and obesity. 
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2.8.5 Causality 
One key criticism in this area of literature is the direction of causality. This is because it 

cannot be determined due to the nature of these studies (23). Food insecurity and poor health 

are positively correlated as their effects mutually impact on each other. Poor health impacts 

on food insecurity just as food insecurity affects poor health (23, 33). There is research that 

suggests poor health may contribute to food insecurity through factors such as unexpected 

medical bills, being ill, or taking time off work (16). Similarly, there is uncertainty as to 

whether food insecurity causes obesity or the other way around (23). Although most studies 

explore the relationship that food insecurity contributes to obesity, there is also evidence that 

indicates obese women are discriminated against, regarding their employment and wage rates 

(47, 48). This is an example of where obesity may be a contributing factor to food insecurity.  

2.9 Intra household distribution of food in food insecure households 

Households are more likely to be classified as food insecure when the respondents are 

female, rather than male (30). A potential reasoning for this is the social role women take on 

within their family. Despite the societal shift in which males are beginning to have an equal 

role in cooking within some households, mothers are more aware of the nutritional issues 

surrounding food preparation. In all aspects of food acquisition, mothers will put their 

children’s  needs  before  their  own  (22). This outlook is not just confined to food insecure 

mothers, however, it may lead to mothers developing different coping strategies to ensure the 

family is fed. These strategies can be risky and unsustainable, usually compromising their 

own diet and well-being (16, 23). Some documented mechanisms are withdrawing children 

from school, decreasing intake of certain foods, theft, and the selling of assets to purchase 

foods (44).  

A further contributing factor may be the disproportionally poor economic status of 

women compared to men (23, 30). Women earn less money than men and are more likely to 

have a single parent role (49). This is supported by the findings of Matheson and McIntyre 



 11 

who observed that households with female respondents had more children and a lower 

household income, in comparison to households consisting of male respondents. Both of these 

are known risk factors of food insecurity (30). For these two reasons, the majority of the 

studies, to date, focus on the effects of food insecurity in mothers and their children (23).  

2.9.1 Quantitative evidence 
Three Canadian Studies have quantitatively examined the relationship of mothers 

buffering the effects of food insecurity to protect their children. The first study to examine 

quantitative evidence was carried out by McIntyre et al. It involved 141 low-income mothers 

who completed a 24hr recall on behalf of themselves and their child, at four time points (T1-

4) during the month (50). Additionally, the mothers completed a questionnaire to determine 

household food security status. The results demonstrated that over three quarters of the 

households in this study experienced food insecurity. Mothers were more likely to have 

inadequate nutrient intakes compared to their children, who had higher intake of all nutrients 

apart from folate and zinc. For this reason, McIntyre et al, concluded that low-income single 

mothers compromised their own diets in order to maintain a healthy diet for their children. 

The second Canadian study by Glanville and McIntyre, used the same data to explore 

beverage consumption over a one-month income cycle. The study involved single-parent 

families of low income who consumed over 720ml of milk daily (51). They found the average 

milk consumption by children was only 60% (gram amount not reported) of what children in 

the  general  population  of  Canada  consumed.  In  comparison,  the  mother’s  milk  intake  was  

only 43% (gram amount not reported) of the national average intake for reproductive-aged 

women. Furthermore, mothers consumed three times more carbonated beverages than the 

children, and coffee intakes of mothers who reported hunger were three or four times higher 

than in families without maternal hunger (51). This suggests mothers decreased their own 

milk intake to protect their children, while consuming cheaper and less nutritious alternatives. 

The youngest children (1-3 years) in the family drank the most milk, which, in turn, suggests 

mothers may do more to protect the youngest child.  
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A third study by Tarasuk et al also demonstrated that mothers compromise their diets to 

protect their children (13). These studies provide further evidence that mothers are, in fact, 

sacrificing their own intake in an attempt to protect their  child’s  nutritional  adequacy  (13, 50, 

51).  

2.9.2 Limitations 
The studies aforementioned included children of differing age groups; from one through 

to fourteen years. Household food insecurity may impact on children differently depending on 

their age, as concluded by Glanville and McIntyre, where they observed that the youngest 

children consumed more milk. This again, supports the idea that mothers may protect the 

child who appears most vulnerable (51). This may be a future area of research as there is a 

lack of existing studies which examine this relationship. Another potential limitation is that 

mothers are reporting dietary intakes on behalf of their children. Although both Glanville and 

McIntyre, and McIntryre et al did try to have the child present for the 24 hour recalls, there 

was still the potential for misreporting intakes (50, 51). This would be particularly relevant for 

the older children, who have more control over their food and beverage intake, than younger 

children. 

2.9.3 Qualitative evidence  
There is a large pool of qualitative evidence that suggests mothers are making sacrifices 

in an attempt to protect their  children’s  health  (22-24, 44). A qualitative systematic review by 

Attree  identified  three  themes  in  respect  to  mothers’  coping  strategies.  The  first  was  ‘strategic  

adjustment’  whereby  mothers  prioritise purchases based on their idea of necessity. The 

second  is  ‘resigned  adjustment’.  This  is  when  the  constant  state  of  being  poor,  cutting  back  

and  ‘making  do’  becomes  second  nature,  consequentially  impacting  on  physical  and  

emotional well-being. The final concept  is  ‘maternal  sacrifice’,  which  is  supported  by  reports  

of both mothers cutting back or skipping meals, as well as quantitative research (13, 22, 50-

52).  
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The results of the Dunedin-based  report  “Voices  of  Poverty,” provides evidence that 

maternal protection occurs in New Zealand. The experiences of 11 low-income, food insecure 

families were documented. They found that mothers were making conscious choices to ensure 

their child did not miss out, yet this was often achieved through restricting their own diet. One 

mother  stated  “I  always  give  my  son  more  than  I  would  eat  myself,  but  you  do  because  you  

know  that  they  are  growing  and  they  need  it…”  Through  examining  both  the  quantitative  and  

qualitative evidence, it is very clear that mothers will adopt strategies that are detrimental to 

their  own  health  in  attempts  to  protect  their  children’s.   

2.10 Fluctuations in food and nutrient intakes in food insecure households 

There is little quantitative and qualitative research that has explored the fluctuation in 

food and nutrient intakes across household pay cycles. Below is a summary of the small 

amount of research that has explored this relationship.  

2.10.1 Quantitative evidence  
Few studies have information on the food and nutrient intakes of several people from 

the same household, and generally, only the interaction in mothers and children is 

investigated. A third Canadian study by Tarasuk et al investigated changes in dietary intake 

over a period of 30 days, following the receipt of income in a sample of low-income 

households consisting of women with children (13). Twenty-four hour recall data was 

compiled from two studies across North America, including data from another study by 

McIntyre et al (50). The participants from the second study were recruited from emergency 

food assistance programmes. From the receipt of income, Tarasuk et al observed a decline in 

energy, carbohydrate, vitamin B6 and fruit and vegetable intake in women with moderate or 

severe food insecurity. This trend was not present in food secure or marginally secure 

households (13).  

McIntyre et al examined energy and micronutrient profile over four time points. Time 

point 1 was when the most money was available to buy food and Time point 4 the least. The 
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authors described a visual trend (not statistically significant) where the energy intake of 

mothers declined after time point one and remained low for the duration of the month. This 

was also observed in the children, although the slope of the decrease was less than that of the 

mothers. Such results therefore suggest a buffered effect. At the middle of the month tax 

credit (T3), the children's curve included a spike in energy, riboflavin, calcium and vitamins 

A and C. These results were not visible in mothers. Interestingly, the boost in available money 

only  improved  the  children’s  nutrient  intake.  This  implies  that  even  with  additional  money,  

mothers will continue to go without (50). Considering these sacrifices, it is not surprising that 

within food insecure households, they are most severely impacted when monetary resources 

may be low, generally nearing the end of a pay cycle.  

Glanville and McIntyre also observed milk consumption across four time points over 

the period of a month. As previously mentioned, the younger children drank the most milk. 

However, it is worth noting these children consumed significantly less milk at T4 compared 

to T1 (51). Highlighting maternal attempts to protect the children may not be enough to 

eliminate the effects of dwindling household money nearing the end of the pay cycle. These 

quantitative findings support the idea that food and nutrient intake declines over a pay cycle 

for food insecure households.  

2.10.2 Qualitative evidence  
Kempson et al interviewed 51 nutrition educators to document the food management 

strategies adopted by people who had to deal with severe food insecurity in the United States. 

Within a monthly eating cycle, the participants reported that at the beginning of the month, 

fresh  food  was  eaten  and  families  would  ‘eat  out’  more.    However,  at  the  end  of  the  month,  

families ate more canned and packaged goods, and would eat at home, with only a limited 

variety of foods. In some cases, families would be forced to rely on emergency food supplies 

(52).  There  is  also  research  that  describes  food  insecure  families  living  ‘week  by  week’,  in  a  

cyclic manner, which corresponded with the receipt of household income (15).  
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2.10.3 Maternal mental health 
A further consequence of fluctuating food resources is that it adversely impacts on 

maternal mental health (6-8). Factors such as the constant stress of running out of money or 

not  being  able  to  feed  their  family,  can  hugely  affect  a  mother’s  psychological  well-being. 

One  food  insecure  mother  reported  “I  stress  about  food  just  about  every day. Everyday I am 

thinking  how  much  do  I  have  left  in  the  bank…”(15). Numerous studies have reported an 

association between food insecurity and maternal depression, demonstrating increased 

consequences as food insecurity heightens (6-8, 36). Furthermore, as observed by Whitaker et 

al, children were more likely to have a behavioral problem if their mother suffered from a 

mental health disorder (8). This reinforces the significant number of potential health outcomes 

that food insecurity could cause within a family. 

2.11 Use of diet records in low socioeconomic groups 

Diet records are considered  to  be  the  ‘gold  standard’  in  dietary  assessment  collection  

(53). However, in the current food security literature, 24 hour recall is the common dietary 

assessment method. There is debate over which of these dietary assessment methods is the 

most appropriate to collect dietary assessment data for lower socioeconomic groups. Or, more 

specifically, in assessing groups with low literacy levels (54, 55). In achieving this, each 

dietary assessment method presents both advantages and disadvantages. The benefits 

surrounding the diet recall method is that it has a lower response burden, groups of lower 

literacy levels can also partake, and it can sometimes allow for a higher response rate. 

However,  the  recall  method  is  reliant  on  the  participant’s  short-term memory, the skill of the 

interviewer and can also be vulnerable to any differences between interviewers. In 

comparison, the diet record method can collect a higher level of detail (brands, cooking etc.), 

and is also better at estimating out of home consumption.  This is especially important when 

collecting information  on  children’s  dietary  intakes.    Nonetheless,  the  method  requires  
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participant training, higher literacy levels and has a higher response burden, due to recording 

taking place when foods are being eaten (54).  

2.12 Gaps in the literature 

Within New Zealand, the impact of food insecurity on nutrient intake has been explored 

(21). However, to date, there are no studies that examine the potential decline in food and 

nutrient intake across a pay cycle. As already summarised, there is a large body of evidence, 

both in New Zealand and abroad, that suggests that mothers are attempting to protect their 

children from the effects of food insecurity (23, 24, 30, 51, 52). Considering this, it may be 

that  caregiver’s/mother’s  intakes  are  more  likely  to  show changes in food and nutrient intake 

across a pay-cycle, compared to children.  

Additionally, within the explored literature there was a lack of studies that examined 

where food items were being sourced. In the case of food insecurity, this may be worth 

documenting,  as  “the reduced ability to acquire foods  in  socially  acceptable  ways”  is  

encompassed within its definition (2-4). Trialing the use of diet records in this study 

population may also prove beneficial in many ways. It may provide a higher level of detail 

than diet records, it would not require trained interviewers, and it may best represent out of 

home consumption (54).  

To improve the health of food insecure families within New Zealand, it is clear that 

rates of household food insecurity need to be reduced. Conducting research on the 

implications of food insecurity will contribute to the substantial body of evidence, which 

already exists, demonstrating what is required to bring about changes of this kind. 
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3 Objective statement 
Among low income mothers in Canadian and the US, research has found that food 

quality and nutrient intake declined over a 30 day pay cycle (13, 50). Socioeconomic factors 

such as low income have been shown to be associated with household food insecurity (9). 

Furthermore, it is known that women and/or mothers experience the harshest effects of food 

insecurity (30). With the increasing rates of household food insecurity in New Zealand and 

the known associated negative health effects, this area is of particular interest (2, 6, 7). 

Typically in New Zealand, Government Benefits are paid weekly. To date, there have been no 

New Zealand studies that have looked at whether food and nutrient intake declines over a pay 

cycle. However, the measurement of income in low-socioeconomic families is known to be 

difficult (56). Therefore, this new research will require the development of protocol and tools 

to  assess  whether  food  and  nutrient  intake  does  decline  over  New  Zealand’s  short  pay  cycle.   

The overall aim was to develop and pilot test a dietary assessment protocol to determine 

whether nutrient and food intake declines within a weekly or fortnightly pay cycle, and 

whether this differs between care givers and children living in low income households in New 

Zealand. 

The specific objectives were: 

To develop and pilot measurement tools including:  

1. A  questionnaire  to  collect  information  about  households’  sources  of  income,  

frequency and receipt of income. 

2. A four-day semi-weighed diet record, including information on source of food e.g. 

supermarket, charitable aid and family and friends. 

3. A form to record food expenditure over the course of a pay cycle. 
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To: 

4. Examine respondent burden, study compliance and acceptability of data collection 

methods. 

5. Evaluate the use of the tools developed and suggest recommendations for 

improvements.  

6. Examine the results descriptively to explore whether nutrient and food intakes decline 

over a pay cycle. 

7. Examine differences in nutrient intakes of adults/caregivers and children across the 

pay cycle.  
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4 Methods 

4.1 Study design and participants 

The Weekly Nutrition Study was a Dunedin based observational pilot study. 

Participants were recruited and fieldwork was conducted from the 1st April until the 16th of 

May 2014. The University of Otago Human Ethics Committee approved the study 

(Reference: 14/043). Adult participants gave informed consent for themselves and their 

children. The study involved a screening interview, two four day diet records, food 

expenditure records, as well as a final interview that included the measurement of household 

food security status and questions regarding respondent burden.  

4.2 Household recruitment and screening 

Households were recruited from a previous research cohort (11) (Appendix B), and also 

via posters (Appendix C). These were displayed at various places including, low decile 

schools, cafeterias and community notice boards. Participants were also recruited through 

snowballing. Snowballing is when a participating household recommends other families that 

might be interested in taking part and then pass on the study details.  

The participants were low income households (n=15), that included one child (5-

12years) and one adult (18+years-main food preparer/child caregiver). Household eligibility 

was determined via a telephone interview (Screening Questionnaire Appendix G). The 

inclusion criteria were: an annual income before tax of less than $45,000; one or more 

children between 5 and 12 years residing within the household for more than 5 days a week; 

the main source of household income was either received weekly or fortnightly. If a 

household had more than one child between 5 and 12 years, then one child from each 

household was randomly selected. In total, 16 households were screened and 15 households 

were eligible to participate. 

 One aim of the screening was to recruit equal numbers of households receiving 

Government Benefits as their main source of income and those receiving salary or wages 
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from paid employment. A second aim was to recruit similar numbers of households paid 

weekly and fortnightly. However, it was difficult to recruit participants for this study. Due to 

these requirements and time constraints, the final sample consisted of six families in paid 

employment, and nine who received a Government Benefit as their main source of income. 

Only 12 households were paid weekly and three were paid fortnightly. In the screening 

interview, two questions were asked to define participant payday: firstly, how often does your 

household receive income (weekly, fortnightly, other)?; and secondly, what time of day does 

your pay arrive in your bank account (time range specified)? From here, payday was defined 

and recorded as the day before money was available for access. 

4.3 Dietary Assessment and Household Food Expenditure 

The main food preparer and child participant in the household completed four non-

consecutive days of semi-weighted (combination of estimated and weighed) diet records, for 

four time points/days (T1 to T4) over their household pay cycle. These were spaced 

depending on whether they were paid weekly or fortnightly (refer to Appendix F).  A  ‘first  

meeting’  took  place  in  the  participant’s  homes,  where  consent  forms  were  signed  (Appendix 

D). The study protocol was explained and instructions given to them to complete diet records 

and expenditure records (Appendix E). Households received digital scales (Salter, model 

1017) and  were  instructed  to  keep  any  ‘clean’  food  packaging.   

4.3.1 Four day diet records 
Households were instructed to complete diet records on specified days of the week 

dependent on when the household payday fell (see Appendix F for possible permutations). 

The diet records were completed the day after receiving their main household income (T1), 

the day before their next payment of main source of income (T4) and at two time points in-

between this (T2 and T3). One of these days was required to be a weekend day. In families 

with more than one source of income, the date of the largest source (in dollar amount) was 

used to determine the appropriate time points (T1 to T4) for diet record data collection. The 
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child, with the help of their caregivers, also completed a record of all food and beverages 

consumed in a separate booklet (same days as main food preparer). The diet records included 

space for recording the source of each item. This included: supermarket, takeaway, fast foods, 

family or friends, restaurant/café food, green grocer, food bank, churches, local market or 

other (which was specified). At the final interview, a  ‘completeness  check’  was  conducted  to  

clarify information recorded by the participant and question any missing data. 

4.3.2 Household Food Expenditure 
Household food expenditure was also recorded across the same week/fortnight as the 

diet records. This included documenting where food was purchased (ie supermarket, dairy) 

and how much was spent on food during each day of the income cycle (see appendix E). This 

record did not include non-food items, e.g. pet food and toiletries.  

4.4 Final Questionnaire 

4.4.1 Participant Feedback  
Within a week of completing the four-day diet records and food spending record, the 

main food preparer took part in a semi-structured open-ended interview, examining the 

respondent burden of the study (Appendix G). On completion, each household received a $30 

supermarket gift voucher as a reimbursement for their time.  

4.4.2 Demographic characteristics 
A demographic questionnaire was completed (Appendix G). In addition to what was 

collected within the screening interview, information was obtained in respect to: age, gender, 

education (post school qualification, school qualification, no qualification), receipt of 

Government Benefits for all household members, annual income, home ownership (own 

house-mortgage, renting house-private) and weekly income ($250-$350, $351-$450, $451-

$550, $551-$650, $651+). 
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4.4.3 Food insecurity measurement and categorisation 
Household food security status was measured by a New Zealand validated scale, which 

consisted of eight indicator statements (2). A household was food insecure if they responded 

positively to two of the indicator statements. Additionally, low food security was categorised 

if households responded affirmatively to five  or more indicator statements, including 

statement 5 and 6 (Table 3, Appendix G). In the final questionnaires, there were also 

additional food security questions that assessed the potential impact of household food 

insecurity on children within the household (Appendix G). 

4.5 Nutrient and food group analysis  

The diet records for both the main food preparer and child within each household were 

entered into Kai-culator (version 0.85). Kai-culator is a software programme designed to 

analyse food and nutrient intakes from diet records, for research purposes. The food 

composition database within Kai-culator includes FOODfiles from Plant and Food Research 

Ltd (57). The diet records were entered into Kai-culator by one researcher (the candidate). 

Before statistical analysis, the data were exported and outliers were checked. Individual food 

and beverage items were assigned food groups, which were adapted from the New Zealand 

Adult Nutrition Survey food groups scheme (58). Within Kai-culator all food items were 

coded into the following food groups: ‘Bread,  rice,  pasta  and  potatoes’,  ‘Bread  based  dishes’, 

‘Meat,  fish,  poultry’ (MFP),  ‘Meat,  fish,  poultry  dishes’ (MFP  dish),  ‘Fruit’,  ‘Vegetables and 

vegetable  dishes’ ‘Dairy  and  eggs’,  ‘Snacks’  and  ‘Chocolate’. The food group ‘Chocolate’ 

was included in the analysis, as data collection fell over the Easter period. Therefore there 

was the potential for higher chocolate intakes than usual.  

The sample size was not large enough to adjust for within-person variation and calculate 

usual nutrient intakes and therefore the risk of inadequate nutrient intakes could not be 

assessed. The mean (over four days) macronutrient intakes for: Energy (kJ), Total Fat (g), 

Total fat (%TE), Saturated fat (g), Saturated fat (%TE), Polyunsaturated fat (g), 
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Polyunsaturated fat (%TE), Monounsaturated fat  (g), Monounsaturated (%TE), Protein (g), 

Protein  (%TE), Carbohydrate  (g), Carbohydrate (%TE), Sugar (g), Cholesterol (mg), Fibre 

(g), and mean (over four days) micronutrient intakes for: Vitamin  A  as  RE  (μg),  Vitamin  C  

(mg), Vitamin E (mg), Thiamin (mg), Riboflavin (mg), Niacin (mg), Vitamin B6 (mg), 

Vitamin  B12  (μg),  Calcium  (mg),  Iron  (mg),  Magnesium  (mg), Potassium (mg), Selenium 

(mg) and Zinc (mg) were reported. 

4.6 Statistical methods  

One household reported taking dietary supplements. However these were not included 

in the calculation of mean nutrient intakes. The nutrient intakes for females and children were 

compared using simple linear regression using Stata version 12. The distribution of intakes 

was not normal for many of the nutrients, however the variability in the data was similar for 

the women and children. Median intakes over the pay cycle for women and children were also 

reported. Statistical tests were not conducted to examine trends in nutrient intake over the 

time points because of the small sample size. However, the data were graphed and visually 

examined for potential trends. The mean of households’  weekly food expenditure was 

calculated. Furthermore, the percent of food expenditure by day was reported, and all foods 

were coded to their source; either as purchased or non purchased. From this, the percent 

energy from purchased and non purchased food was calculated. 
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5 Results 
Participant quotes have been included to provide further context to quantitative results 

5.1 Demographics 

In total, 15 low income households were recruited, and the main food preparer and one 

child participated. A description of the demographic characteristics of the main food preparer 

and child participant is shown in Table 1. All of the main food preparers were women (27 to 

49 years). The majority were New Zealand European (n=13) and the remaining were Maori 

(n=2). Seven of the main food preparers had a post-school qualification, six had received a 

school qualification and two had no qualification. Seventy three percent of the child 

participants were girls and 27% were boys (5 to 11 years), with a mean age of eight years. 

Table 2 gives a description of the demographic characteristics of the households. Three 

quarters of the households were single parent families (n=11) and four households had two 

adults. The number of children per household ranged from one to three. Sixty percent of the 

households (9) received Government benefits as their main source of income. Eight 

households received one source of income and seven had two sources of income. Twelve of 

the households received income weekly (80%) and the remaining four received income 

fortnightly (20%). Household weekly income ranged from $250 to $650 and over. 

Households were either privately renting (n=8) or paying off a mortgage on their own home 

(n=9).  
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Table 1 Demographics of main food preparer and child participant (n=15)  

Demographics   
Main food preparer n % 
Gender  

  Female 15 100 
Male 0 

 Ethnicity  
  NZ European 13 87 

Maori 2 13 
Education  

  Post School Qualification 7 47 
School Qualification 6 40 
No Qualification 2 13 

Mean Age years (range) 38 (27-49) 
   
Child participant 

  Gender 
  Female 11 73 

Male 4 27 
Ethnicity  

  NZ European 13 87 
Maori 2 13 
Other 0 

 Mean Age years (range) 8 (5-11) 
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Table 2 Demographics of Household 

Household n % 
Number of Adults 

  One Adult 11 73 
Two Adults 4 27 

Single parent  11 73 
Number of Children  

  One  6 40 
Two 6 40 
Three or more 3 20 

   
Income   
Benefit as primary income  9 60 
Number sources  

  Single income 8 53 
2 or more 7 47 

Payment frequency 
  Weekly 12 80 

Fortnightly 3 20 
Income (weekly) 

  $250-350 3 20 
$351-450 5 33 
$451-550 3 20 
$551-650 3 20 
$651 and over  1 7 

Type of housing 
  Own house, mortgage 7 47 

Rental house, private 8 53 
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5.2 Food Security Statements 

The number and percentage of households who gave affirmative responses to the food 

security indicator statements are presented in Table 3. Statements 4 and 7 were most 

commonly answered affirmatively, with 73% of the households stating that the variety of food 

was  ‘often’  or  ‘sometimes’  limited  by  lack  of  money  and  also  that  they  ‘often’  or  ‘sometimes’  

felt stressed because of not having enough money for food. Nine households (60%) answered 

affirmatively to eating less due to lack of money.  

Table 3 Affirmative answers to food security indicator statements 

Food-security indicator statements (2) All Households 
All Households n % 
S.1 We can afford to eat properly (sometimes/never) 5 33 
   
S.2 Food runs out in our household because of lack of 
money (often/sometimes) 

8 53 
  

   
S.3 We eat less because of lack of money 
(often/sometimes) 

9 60 
  

   
S.4 The variety of food we eat is limited due to lack of 
money (often/sometimes) 

11 73 
  

   
S.5 We rely on others to provide food and/or money for 
food, for our household, when  we  don’t  have  enough  
money (often/sometimes) 

8 53 
  
  

   
S.6 We make use of special food grants or food banks 
when we do not have enough money for food 
(often/sometimes) 

5 33 
  
  

   
S.7 I feel stressed because of not having enough money for 
food (often/sometimes) 

11 73 
  

   
S.8 I feel stressed because I can’t provide the food I want 
for special occasions (often/sometimes) 

8 53 
  

When answering question eight: 
“Well  I  know  how  I  fix  this  problem,  I  just  don’t  ever  go  out” 

 “I  don’t  have  people  round  because  I  couldn’t  feed  them,  I  would  like  to  though, I would 
like to have nice things (food) to take places but I just cant” 
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5.3 Household Food Security Status 

Nine households were moderately food secure (60%), four households reported 

experiencing low food security (27%), and two households were fully/almost food secure 

(13%). 

Table 4 The number of households and percent, in each food security category 

Household Food Security Status All Households 

 
n % 

Fully/Almost Food Secure 2 13 
Moderate Security 9 60 
Low Security 4 27 

5.4 Additional Food Security questions 

Table 5 presents the number and percent of households that gave an affirmative answer 

to the additional food security questions, as well as how often this was experienced in the last 

month. Although no women reported their child ever having to go to bed hungry, 11 (73%) 

reported cutting down the size of their own meals to make food last and for two households, 

this occurred almost everyday in the last month. Only one household reported cutting down 

the  size  of  their  child’s meal to make food last. Four of the mothers reported either 

themselves, or other adults, in their household skipping meals because they did not have 

enough money to buy food. Again, only one woman reported her children skipped meals for 

the same reason. Three  mothers  were  unable  to  meet  their  child’s  need  when  hungry; for one 

household, this occurred almost daily during the last month. 
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Affirmative 
answer  

If yes, on how many 
days in the last month? 

All Households, main food preparer  n % 1-10 10-20 20+ 
   n n n 
Q.1 Do you ever cut down on the size of your own meals to make food last? 11 73 9 

 
2 

      
Q.2 Do  you  ever  cut  down  the  size  of  your  child’s  meals  to  make  food  last? 1 7 1 

        
Q.3 Do you and/or other adults in your household ever skip meals because 
there is not enough money to buy food? 

4 27 2 1 1 
     

      
Q.4 Do the children ever skip meals because there is not enough money to buy 
food? 

1 7 1 
       

      
Q.5 Do your children ever have less food then you feel they should? 3 20 1 

 
2 

      
Q.6 Do you and/or other adults in your household ever have less food then you 
feel they should? 

7 47 4 1 2 
     

      
Q.7 Do  your  children  ever  say  they’re  hungry  and  you’re  not  able  to  meet  their  
need? 

3 20 2 

 

1 
    

      
Q.8 Do your children ever have to go to bed hungry? 0     
*These questions were used previously by Parnell (2)      

Table 5 Affirmative answers to additional food security questions and occurrence in the last month 
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5.5 Household Food Expenditure 

Table 6 shows the number and percentage of households reducing expenditure due to 

lack of money, of which all of the households reported. Entertainment (11 households), food 

(7 households), petrol (5 households) and power (3 households) were the most commonly 

ranked as either the first or second expenditure to cut back on. Some households reported not 

being able to cut back on entertainment, insurance and medical expenses as they had been 

removed from their budget altogether. 

Table 6 Households reducing expenditure due to lack of money 

All households n % 
Reduced Expenditure i 15 100 
Reduced expenditure on 
food (first or second) ii 7 47 

 

i Household reporting they would reduce expenditure on entertainment, food, power, 
rent/mortgage, telephone, insurance or other, when they are short of money. 
ii Households that ranked food as either the first or second expenditure they would reduce. 
 

 

“I  didn’t  pay  power  last  month  so  I  could  take  my  children  to  McDonalds,  its  holidays  so  
you’re  meant  to  get  treats  like  that,  they  only  get  it  around  twice  a  year” 

 

“My  power  has  been  disconnected  many  times.  I  have  to  keep  changing  companies  to  get  
power back  on” 

 

“Its  my  daughter’s birthday in a few months, she wants a cake so over the past 6 weeks I 
have been buying extra items in my food shop to make the cake she wants, if I do it slowly, 

like an item at a time, I don’t  notice  it  as  much” 
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5.6 Nutrients 

5.6.1 Overall nutrient intake of the four days 
The mean intake and 95% confidence intervals over four days of macronutrients and 

micronutrients for women and children are presented in Table 7. Children had a slightly 

higher mean energy intake (6633kJ) compared to adults (6265kJ), however it was not 

significantly different. There were no significant differences between women and children for 

any nutrients, apart from, lower mean intakes of thiamin (P= 0.029), riboflavin (P= 0.003) and 

calcium (P= 0.039) for women. Although not significant, women had a lower mean intake for 

all nutrients reported when compared to children, with the exception of vitamin A and B6.  
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Table 7 Mean overall intakes and 95% confidence interval for macronutrients and 

micronutrients, for women and children 

 
iii Significant difference in mean intake between the women and child participants (p<0.05) 
  

Nutrients (units) Children Women 
 Macronutrients Mean 95% CI Mean 95% CI P value 

Energy (kJ) 6633 (6132 , 7133) 6265 (5764 , 6765) 0.310 
Total Fat (g) 60 (53 , 66) 59 (53 , 66) 0.942 

Total fat (%TE) 33.0 (30.6 , 35.3) 34.1 (31.8 , 36.4) 0.510 
Saturated fat (g) 25.8 (22.4 , 29.2) 24.6 (21.2 , 28.0) 0.628 

Saturated fat (%TE) 14.1 (12.7 , 15.5) 13.9 (12.5 , 15.4) 0.903 
Polyunsaturated fat (g) 7.5 (6.5 , 8.5) 8.1 (7.1 , 9.1) 0.404 

Polyunsaturated fat (%TE) 4.2 (3.7 , 4.7) 4.8 (4.3 , 5.3) 0.074 
Monounsaturated fat  (g) 20.4 (18.9 , 23.0) 21.2 (18.6 , 23.7) 0.679 

Monounsaturated (%TE) 11.4 (10.3 , 12.4 12.0 (11.0 , 13.1) 0.378 
Protein (g) 56 (51 , 61) 53 (49 , 58) 0.437 

Protein  (%TE) 14.5 (13.3 , 15.6) 15.2 (14.1 , 16.4) 0.355 
Carbohydrate  (g) 209 (191 , 226) 187 (169 , 204) 0.086 

Carbohydrate (%TE) 50.6 (48.2 , 53.0) 48.0 (45.6 , 50.4) 0.136 
Sugar (g) 95 (84 , 106) 83 (72 , 93) 0.118 
Cholesterol (mg) 142 (115 , 168) 148 (121 , 175) 0.739 
Fibre (g) 16.8 (15.2 , 18.5) 15.4 (13.7 , 17.1) 0.237 
Micronutrients  

     Vitamin  A  as  RE  (μg) 503 (411 , 594) 561 (469 , 653) 0.381 
Vitamin C (mg) 64 (49 , 79) 51 (36 , 66) 0.225 
Vitamin E (mg) 6.8 (6.0 , 7.6) 6.7 (5.9 , 7.5) 0.922 
Thiamin (mg) 1.5 (1.3 , 1.8) 1.1 (0.8 , 1.4) 0.029iii 
Riboflavin (mg) 1.5 (1.3 , 1.7) 1.1 (0.9 , 1.3) 0.003iii 
Niacin (mg NE) 22.1 (20.1 , 24.1) 21.0 (19.0 , 23.0) 0.453 
Vitamin B6 (mg) 1.1 (1.0 , 1.3) 1.2 (1.0 , 1.3) 0.965 
Vitamin  B12  (μg) 2.0 (1.6 , 2.4) 1.7 (1.3 , 2.1) 0.314 
Calcium (mg) 671 (576 , 765) 528 (434 , 623) 0.039iii 
Iron (mg) 9.2 (8.3 , 10.1) 8.3 (7.3 , 9.2) 0.171 
Magnesium (mg) 208 (189 , 226) 198 (180 , 216) 0.473 
Potassium (mg) 2033 (1846 , 2221) 1925 (1738 , 2112) 0.426 
Selenium (mg) 32.8 (28.6 , 37.0) 32.4 (28.3 , 36.6) 0.904 
Zinc (mg) 7.5 (6.7 , 8.3) 6.8 (6.0 , 7.6) 0.250 
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5.6.2 Nutrient intake across the four time points (T1 to T4) in the pay cycle  
The small sample size meant there was high amount of variability in nutrient intake and 

food group by day. The 25th and 75th percentile, median, and means of macronutrient and 

micronutrient intake by day, for women and children, are reported in Table A1 Appendix A. 

No statistical tests were conducted to compare nutrient or food intakes across the four time 

points.  However, trends are presented visually for some nutrients. The macronutrient data 

(energy, %TE carbohydrates, protein and fat) and selected micronutrient by day data are 

shown in Figures 1 to 8. 

For women and children, there were no obvious trends in energy intake across the four 

time points in the pay cycle (Figure 1). For children, the percentage of total energy from 

carbohydrates was higher at the start of the pay cycle (T1 to T2), and lower nearer to the end 

(T3 to T4). However, the opposite was observed in women (Figure 2). There were no clear 

trends for total percentage energy from protein and fat, for both women and children (Figure 3 

and 4). Calcium intake among women declined across the four time points (T1 to T4), but 

there was no decrease for children (Figure 5). There were no clear trends for iron intake 

across the four time points for women or children (Figure 6). For women and children, 

median potassium intakes across the four time points remained similar (Figure 7). For 

children, selenium intake appeared to decline across the pay cycle (T1 to T4), and in women 

selenium intake declined from time point 2 to 4 (Figure 8).  
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Figure 1 Energy intake (kJ) across the 4-time 

points in the pay cycle (T1 to T4), for women 

and children 

 

Figure 2 The % TE from carbohydrate across 

the 4-time points in the pay cycle (T1 to T4), 

for women and children 

 

Figure 3 The % TE from protein across the 4-

time points in the pay cycle (T1 to T4), for 

women and children 

 

Figure 4 The % TE from fat across the 4-time 

points in the pay cycle (T1 to T4), for women 

and children 
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Figure 5 Calcium intake across the 4-time 

points in the pay cycle (T1 to T4), for women 

and children 

 

 

Figure 6 Iron intake across the 4-time points 

in the pay cycle (T1 to T4), for women and 

children 

 

 

Figure 7 Potassium intake across the 4-time 

points in the pay cycle (T1 to T4), for women 

and children 

 

Figure 8 Selenium intake across the 4-time 

points in the pay cycle (T1 to T4), for women 

and children 

 

The black line in the middle of the boxes represents the median; the top and bottom of 

the boxes indicates the 25th and 75th percentiles, and the vertical lines are the greatest and 

lowest values. 
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5.7 Food Groups 

5.7.1 Overall food group intake of the four days 
The mean overall daily intake (grams) and the percent of total energy intake of the 

selected food groups for women and children are reported in Table 8. Small numbers have 

resulted in high variation so percentiles of intake are also reported in Table A2 Appendix A. 

Women and  children  had  a  similar  mean  intake  of  ‘bread,  rice,  pasta  and  potatoes’  

(women 234g, children 232g). When compared to women, children had a higher overall 

intake  of  ‘meat,  fish  and  poultry’  (women 51g, children  63g)  but,  a  lower  intake  of  ‘meat,  fish  

and  poultry  dishes’  (women 107g, children 58g). For children the mean daily intake of fruit 

and was almost double (166g) that of the woman (86g). This same trend was also shown for 

‘Dairy  and  eggs’  (women 99g, 204g children). Women had a higher mean intake and percent 

total  energy  from  ‘vegetables  and  vegetable  dishes’  (95g,  5.9%),  compared  to  children  (79g,  

3.4%). Women also had a higher overall mean intake and percent energy from chocolate (18g, 

5.9%) compared to children (16g, 4.4%).  

For both women and children, the highest percent of total energy came  from  ‘Bread,  

rice,  pasta  and  potatoes’  (women 28.1%,  children  26.9%),  this  was  then  followed  by  ‘Snacks’ 

(women 14%, children 19.3%). For children the next highest percent of total energy came 

from  ‘Dairy  and eggs’  (10.3%),  whereas  for  women the next highest was ‘Meat  fish  and  

poultry  dishes’  (11.9%). 

 

“When  my  son  looks  in  the  cupboards  at  the  end  of  the  two  weeks  he  always  asks  mum  
what  is  there  to  eat?  I  can  only  ever  say,  what  you’re  looking  at” 
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Table 8 Mean Daily intake (grams) and the percent total energy from selected 

food groups for women and children 

  Grams  %TE 
Food Groups  Mean SD  Mean SD 
Bread, rice, pasta 
and potatoes  

Women 234 165  28.1 12.5 
Children 232 141  26.9 3.1 

       
Bread based 
dishes  

Women 289 441  3.7 6.4 
Children 202 243  4.0 4.9 

       
Meat, fish, 
poultry 

Women 51 68  7.6 4.3 
Children 63 76  8.5 4.3 

       
Meat, fish, 
poultry dishes 

Women 107 186  11.9 11.1 
Children 58 120  5.9 5.6 

       

Fruit Women 86 152  4.2 5.4 
Children 166 198  7.0 6.2 

       
Vegetables and 
vegetable dishes 

Women 95 129  5.9 10.0 
Children 79 106  3.4 3.5 

       
Dairy, cheese, 
eggs 

Women 99 126  7.2 4.8 
Children 204 202  10.3 5.7 

       

Snacks iv Women 72 92  14.0 10.8 
Children 93 100  19.3 9.7 

       

Chocolate Women 18 37  5.9 8.9 
Children 16 42  4.4 6.4 

 
iv Snacks included: biscuits, muesli bars, fruit roll ups, cakes, scones, muffins and slices 
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5.7.2 Food groups intake across the four time points (T1 to T4) in the pay cycle  
No statistical tests were conducted but clear visual trends have been identified. Figures 

9 to 12 show mean intakes of ‘Fruit’,  ‘Vegetables  and  vegetable  dishes’,  ‘dairy  and  eggs’,  and  

bread across the four time points in the pay cycle, for women and children. The 25th and 75th 

percentiles, median and mean (grams) of all food groups across the four time points are 

reported in Table A3 Appendix A. In women the mean intake (grams) of ‘Fruit’ by day, 

declined for T1 to T4 (112g to 53g), but this trend was not reported in children (Figure 1). 

There was no clear trend for  ‘Vegetables  or  vegetable  dishes’  (Figure  2).  Figure  11  shows  that  

for both women and children, the highest  mean  intake  of  ‘Dairy,  cheese  and  eggs’  was  on  T1  

(women 152g, child 278g), intake declined among children from T1 to T3 but increased at T4. 

Bread intake for adults increased from T1 to T3 (52 to 90g) and then declined at T4 (78g), 

whereas for children bread intake increased from T2 to T4 (64 to 97g) (Figure 12).  
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Figure 9 Mean Fruit intake (g) across the 4-

time points in the pay cycle (T1 to T4), for 

women and children 

 

Figure 10 Mean Vegetable and vegetable 

dishes intake across the 4-time points in the 

pay cycle (T1 to T4), for women and children 

 

Figure 11 Mean Dairy and egg intake across 

the 4-time points in the pay cycle (T1 to T4), 

for women and children 

 

 

Figure 12 Mean bread intake across the 4-

time points in the pay cycle (T1 to T4), for 

women and children 

 

 “We  (mother  and  father)  eat a lot of bread to fill ourselves up, we often will break it up and 
put  it  on  meals  just  to  make  them  more  filling  (for  children  also)’’ 

 

“My children can go without fruit and vegetables for about three months. They get really 
excited when they see fruit in the house”  
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5.8 Source of food items 

Figure 13 shows the percent of total energy that was consumed from non-purchased 

food items for women and children combined, over the pay cycle. Near the end of the week 

(T3 and T4), households had a higher percent of energy intake from non-purchased food 

sources (17%, 15%) (Figure 13). The percent of total energy from purchased food was higher 

at the start of the week (T1 at 90%, T2 at 88%) compared the end of the week (T3 at 83%, T4 

at 85%) (Figure A4 Appendix A). Table A5 Appendix A reports the percent of total energy 

from purchased and non-purchased foods across the four-diet record time points, separately 

for women and children. 

Figure 13 The % TE from non-purchased food sources across the 4-time points in 

the pay cycle (T1 to T4), overall for women and children 
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5.9 Household expenditure results 

Figure 14 shows  food  expenditure  on  ‘Payday’  and  the  days  following,  expressed  as  a  

percentage of total food spending across the weekly pay cycle. Households that were paid 

fortnightly (n=3) were removed from this analysis. Food expenditure was highest on payday 

(25%) and the two days following (17%, 19%). Food expenditure also increased on day six 

(15%). In households that were paid fortnightly (n=3), 54% of food expenditure was within 

the first week after pay. Food expenditure by day over the fortnightly pay cycle is reported in 

Table A6 Appendix A. Weekly food expenditure for all the households (n=15) ranged from 

$60 to $291, with a median of $118 and a mean of $132 per week.  

Figure 14 Overall household food expenditure by day, expressed as a %, across 

pay cycle 
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5.10 Evaluation of the measurement tools and processes 

Part of this project was to evaluate the study process including the tools developed and 

data collection methods. The tables below include: a summary of participant feedback, 

researcher observations and recommendations to improve a future study.   

Table 9 Participant feedback on the process 

 Difficulties  Improvements 
Diet records and 
food source 

Out of home food consumption  Give more detailed information on 
estimating the amount of food eaten 

No other difficulties reported  
Household food 
expenditure 

No difficulties reported  

   
Additional 
information 

All Participants would consider future research 
Non-consecutive days suited 
Four children (6-9 years) participated in filling out their diet record booklet  

 

Table 10 Researcher observations of the process 

 Issues Improvements 
Measurement of 
income 

Discrepancy between screening and 
demographic questionnaire with 
regards day of receipt of income and 
benefit as their main source of income 

Re-order: Q 7&8 put later  
Reword: How often does your 
household receive its main source 
of income? 
Add: Is the income 
support/government benefit your 
household’s main source of 
income? 

Home vs. out of 
home interviews 

Impression that participants felt more 
comfortable and at ease in their own 
homes 

Have all interviews take place in the 
home 

Diet record Ingredients in the recipes were not 
coded for source by participants 

Add  ‘sourced  from’  column  to  
recipe page 

Not  enough  ‘sourced  from’  codes   Revisit codes options: 
Add garden and bakery 
Remove green grocer 
Include a code for ‘money for food 
was sourced elsewhere’ i.e. Work 
and Income food grant or money 
from family and friends. 

Participants  didn’t  report  if  foods  were  
in raw or cooked form 

Add new column or include in food 
description 

Household food 
spending table 

Not clear if non-food item spending 
was included e.g. toiletries  

Clarify food spending only 

   
Additional 
information 

All participants answered all questions in the screening and demographic 
interview 
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Table 11 Researcher observations of study design 

 
  

 Issues Improvements 
Public holidays This study was completed over 

Easter. For some households this 
meant an increase in chocolate 
intake therefore higher energy and 
nutrient intakes. Also Easter public 
holidays meant some households 
already  reported  ‘paydays’. 

Research into what holiday 
periods/times of year coincide 
with data collection, and avoid if 
possible. Alternatively, data 
collection could be across the 
whole year. 

The  use  of  ‘pay  
day’  to  allocate  
diet record time 
points. 

The participants defined their own 
‘payday’  differently to one another. 
Secondary sources of household 
income and public holidays may 
have changed the receipt of income. Alternative study design 

(see discussion) Response burden 
at time point 4 

For the majority of the households, 
the last diet record fell on time 
point 4, potential for dietary 
assessment fatigue 
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6 Discussion 

6.1 Introduction  

This section evaluates the current design of the study including the strengths and 

weaknesses within the context of the literature. From this, recommendations for a larger study 

have been suggested. Additionally, the preliminary results of the study have been examined to 

determine whether nutrient and food intakes have the potential to decline over a pay cycle and 

whether this differs between caregivers and children.  

6.2 Study process evaluation and recommendations (objective 5). 

To our knowledge this is the first quantitative study in New Zealand to examine 

whether food and nutrient intakes fluctuate over the pay cycle. The current methods have 

proven to be a feasible way to collect data involving: demographic information, household 

food security, food records, information on the source of food (objective 2), and also to 

concurrently record household food expenditure (objective 3). However, this pilot study has 

shown there is room for improvement in the collection of information about household 

income. Furthermore, a larger study would benefit from the inclusion of a qualitative arm to 

the study (objective 1).  

In respect to objective four, which was to examine the burden, compliance and 

acceptability of the study processes, we found that there were no dropouts. The majority of 

feedback was positive and all households were interested in participating in future research. 

All questions in the demographic, screening and final questionnaires were answered despite 

being quite intrusive and personal, showing that the level of detail was well tolerated by the 

participants. 

The dietary collection method was a four-day Semi weighed diet record. Twenty four 

hour diet recall has been recommended by some as the most appropriate method of collecting 

dietary assessment data from low socioeconomic groups (55). However, diet records are 

considered the ‘gold standard’ in dietary collection methods (53). For both the adult and child 
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diet records, all days were completed and the majority contained a high level of detail. 

Despite documents of high participant burden and literacy skills required to complete diet 

records, they were feasible for this study population (54). While participants in this sample 

were possibly better educated than other low income groups,  the  ‘completeness  check’  was  

important to include for those households with no school qualifications. Such a factor would 

be imperative to include in a larger study of this kind. 

6.2.1 Measurement of payday 
As found by others, the main challenge in this pilot was collecting household income 

data (49, 56, 59). The protocol we used to assign diet record time points would not be suitable 

for a larger study. As shown previously by Dowler in the UK, food is one of the first items 

bought after the receipt of income (49). It was therefore expected that food expenditure and 

consumption would be highest after payday.  Consequently,  reported  ‘paydays’ were used to 

select the four time points that households completed their diet records.  

The  majority  of  households  food  spending  occurred  on  ‘payday’,  rather  than  the  

following day, which was when money was reported as available for use. Also, one household 

reported the time points fell in-between their paydays. This may have occurred for three 

reasons.  Firstly,  spending  on  ‘payday’  may  have  been  money  left  from  the  previous  weeks  

income. Secondly, the two questions used to capture payday may not have done so accurately 

and therefore money was available earlier than reported. Lastly, the significant number (7 of 

15) of households with a secondary source of income was not anticipated. To further 

complicate the situation, public holidays changed the usual date for the payment of income.  

6.2.2 Alternative study designs  
A possible solution to improve the data collection for the receipt of income would be to 

record the source and amount of income received concurrent to the completion of diet 

records. With this, an alternative method would be required to allocate diet record time points. 

Design suggestions for future study are outlined in the figure below: 
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Figure 15 Suggestion one 

 

Suggestion one (Figure 15) is the closest to the current study design and similar to 

Tarasuk et al (13). The diet record days are specific to each individual household and 

examined across the pay cycle. After the diet record days are coded, T1 will still be the 

diet record day completed closest to receipt of income and T4 the day collected furthest 

from receipt of income. This method differs as diet record time points (T1 to T4) are 

coded after the diet records and income data is collected. Hence, it is more flexible as, for 

some households, primary and secondary income changes on a weekly basis. 

Figure 16 Suggestion two 

 

Suggestion two (Figure 16) is cross-sectional study design similar to Kharmats et al 

(14). The households are coded into groups according to how many days after the receipt of 

income the diet record was completed. This method groups the whole samples diet records 

days together, therefore requiring a larger sample size.  

In the current study design there is potential for dietary assessment fatigue to confound 

the results. The last diet record completed corresponded with the time point furthest from 

receipt of household income. This is a potential problem as diet record accuracy is believed to 

decrease over time (55). The decline in food or nutrients observed may be a true trend or a 

Assign random or participant 
selected diet record days (non-
consecutive, plus weekend 
day), within a pay cycle (week/ 
fortnight).  

Record receipt 
and amount of 
income in the 
same pay cycle 
that diet records 
are completed  

Once collected, 
code each diet 
record day in 
accordance to 
when income was 
received. 

Advantages:  
Small sample 
required 

Allocate 
each 
household 
with one 
diet record 
time point 

Determine 
how far 
away the 
diet record 
was from 
the receipt 
of income 

Then, code each 
diet record into 
groups in 
relation to days 
from receipt of 
income 

Potential Grouping: 
Group A: 1-2 days  
Group B: 3-4 days 
Group C: 5-6 days 
Group D: 7 days 

 
Advantages: 
Lower 
respondent 
burden 
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consequence of increase in response burden. However, no clear decline in energy intake was 

observed, suggesting that assessment fatigue may not have been present. Nevertheless, it can 

be controlled for in the dietary assessment protocol. If either of the two methods suggested 

above were adopted, this would no longer be an issue. As in suggestion one (Figure 15) diet 

records are completed in a random order, whereas for suggestion two (Figure 16), only one 

diet record is completed.  

In the current method, days of the week are not controlled for. Paydays took place 

nearer to the start of the week and because of this, time point four was more likely to be at the 

end of the week (furthest from payday and often a Friday), when households are more likely 

to purchase fast food or takeaways (60). This would possibly increase energy and fat intake at 

T4. In a future study, adjusting for day of the week in the statistical analysis will be important.  

In this study, the high responded burden associated with completing two sets of 4-day 

diet records (adult and child) might have reduced the accuracy of the results. An Expert 

Group on Food Consumption Data out of Europe recommends, that no more than three 

dietary assessment days be collected to limit response burden and at least three non-

consecutive days are required to compare intra-individual variability (54). Therefore, if 

suggestion one (Figure 15) above was adopted, it may be worth considering only collecting 

three days of data (start, middle and end of pay cycle) to reduce potential respondent burden, 

while still allowing for comparisons between diet record days in a pay cycle.  

6.3 Strengths of study design (objective 5) 

Collecting data on where foods were sourced was a strength of this study. Reliance on 

emergency food assistance programmes at the end of a month (pay cycle) has been 

documented elsewhere as a food management strategy for food insecure households  (52). 

The reduced ability to acquire foods in socially acceptable ways is embedded in the definition 

of food insecurity itself (2-4). Despite this, there is little existing data that quantifies the 

frequency and time points within a pay cycle that people use social or charitable support. 
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Conversely, the collection of such information in this study allowed us to observe that 

households were gaining non-purchased foods, when either food or money for food ran out, 

nearing the end of the week. It provides a potential explanation for observing few clear 

fluctuations in food and nutrient intake across a pay cycle. Without these data such a 

consequence of food insecurity would remain hidden, as places like food banks, work, family 

and friends would continue to buffer the effect on actual food and nutrient intake.  

“I  am  lucky  because  my  mother  and  dad  are  supportive,  we  can  always  eat  there” 

6.4 Household food expenditure overview (objective 6)  

Reports of household food expenditure made it very clear that some families have no 

chance of purchasing the basic food items of a healthy diet. Participating households’ weekly 

food expenditure ($132) was considerably lower than that of average New Zealand 

households in 2013 ($192) (61). A possible explanation for this may be the flexible nature of 

food costs (22). A large majority of households would cut back on food expenses when short 

of money, similarly observed in Voices of Poverty Dunedin report and by Dowler (15, 49). 

For a Dunedin family consisting of a mother and her two children (aged 3 and 6 years), 

seeking to maintain a basic (necessities only) diet, the estimated weekly food cost in 2014 was 

$134 (62). However, this is substantially higher than the $60 spent by an equivalent 

household in the study. These  households’  inability  to  purchase  a  healthy diet is likely to be a 

contributing factor in upholding the poorer health status observed in food insecure groups (7). 

6.5 Nutrient and food group overview (objective 6 and 7) 

This  study  showed  that  womens’  intake  of  fruit  and  calcium  decreased  over  the  four  

time points. These results are consistent with those of Tarasuk et al, who reported a decline in 

fruit, vegetable and milk product intake across the pay cycle (13). However, this same trend 

was not observed in the child participants. This indicates the re-distribution of food by 

mothers in the family to protect the child.  Showing that there may be differences in nutrient 

intakes between caregivers and children across the pay cycle.  
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In keeping with the literature, several results of this study suggest that mothers may be 

compromising their own nutritional intakes and protecting their children (22, 23, 59). Firstly, 

median energy intakes of the women were considerably lower than healthy New Zealand 

women of similar ages (31). Secondly, mothers had a lower overall energy intake than their 

children, despite probably having higher energy requirements (energy dietary references 

values for women aged 35-44 years are 8800kJ  per day versus children aged 5-12 years 

estimated energy requirement of 3800kJ- 5800kJ per day)  63, 64. Thirdly, women had a 

lower intake of all nutrients, except Vitamin A and B6 in comparison to children (calcium, 

thiamin and riboflavin were significantly lower). Similar findings were shown by McIntyre et 

al, (50). Lastly, children consumed twice as much fruit and dairy products than their mothers. 

The higher dairy  intake  was  not  explained  by  ‘milk  in  schools’  because  only  two  children  

consumed milk from this source. Combining these findings suggests that mothers are not only 

eating less overall than the average population, but they are possibly eating less than their 

children. Additionally, women appear to have a poorer diet quality than their children. As 

with any other method of dietary assessment, underreporting cannot be discounted. The small 

sample size meant the prevalence of nutritional inadequacies could not be estimated for adults 

or children. These findings, while preliminary, suggest that nutritional inadequacies may be 

present in this study population.  

This study did not show that food or nutrient intake declined over a pay cycle for 

children. In contrast, Matheson and McIntyre, found a decline in energy and meat intake in 

children as payday approached (65). Therefore, it would be foolish to assume that food 

insecurity  had  no  effect  on  the  children’s  diets.  It  is  also  important to acknowledge this pilot 

was underpowered to determine a difference between caregivers and children. In saying this, 

the mean overall energy intakes of the children were lower than that of an average healthy 

child, of a similar age, living in New Zealand (21). Children also had a lower milk intake at 

the end of the pay cycle compared to the start, as observed in Glanville and McIntyre. This 
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supports the findings of Kaiser, that maternal attempts to protect children may not be enough 

(46).  

6.6 Qualitative overview and recommendations (objective 5) 

 This section contains a summary of food security data, researcher observations and 

experiences shared by participants, which will then be put within the context of other 

research.  

The use of participant quotes provides further illustration of the results. 

 Primarily focusing on fluctuations in food and nutrient intake does not do justice to the 

dire situation some of these households faced. It was evident that the mothers, and other 

family members used coping strategies and made sacrifices in order to make food last. This 

study captured that some mothers and other adults in the household were reducing portion 

sizes and/or skipping meals on a daily basis. Such strategies are in line with those reported by 

Kempson et el (52). While these mechanisms are adopted to protect children, one mother 

reported  her  children’s  meals  had  to  be  cut  down  or  even  skipped  completely.  Although these 

restrictions did not occur all the time, it is important to note Matheson  and  McIntyre’s  

conclusions that, periodic food restrictions such as this may still cause nutritional 

inadequacies and psychological distress in children (65). This further enforces the notion that 

children in New Zealand may not be entirely protected from food insecurity.  

Coping mechanisms were not just food related; to cut back on expenses some mothers 

reported having no forms of entertainment, insurance or medical visits. Exercising budgeting 

such as this does not come without consequences. A change to one aspect of the budget has a 

flow-on effect to other essential needs. For example, reducing power usage may mean a 

household has enough money for food, but are forced to restrict their heating, in a cold 

Dunedin climate, and such strategies will increase the risk of sickness (15). This creates a 

further problem, as the majority cannot afford medical expenses (66). This spiral of negative 

implications  is  similar  to  the  budgeting  and  ‘juggling’  concept  documented  in  the  Voices of 
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Poverty Dunedin report. Here it was noted that these short term decisions appeared useful at 

the time but often came with consequences (15). 

“I’m  too  scared  to  turn  on  the  heat  pump,  I  mean  what  will  I  do  if  the  bill  is  too  big” 

“We  (mother  and  child)  avoid  going  to  the  doctor” 

“I  don’t  go  out.  I  don’t  leave  the  house.  We  can’t  do  fun  things.  My  children  can’t  play  
sport” 

Through the experiences mothers shared, it was clear that living in a food insecure 

environment was not easy. Daily life was a relentless struggle. These observations were 

confirmed by the high proportion of women who; firstly, reported being stressed about not 

having enough money for food (73%); and secondly, not being able to provide the food they 

want for special occasions (53%). The situations and feelings described by these mothers 

showed the psychological suffering associated with food insecurity, as reported by Hamelin et 

al(67).  

“The  whole  time  I  was  pregnant  I  was  really  worried  that  my  baby  would  be  harmed 
because  all  I  ate  was  pasta” 

“Its  tough”   “We  struggle” 

“Its  my  daughter’s  birthday  coming  up,  can’t  afford  presents  let  alone  a  cake  and  friends  
over,  like  she  wants” 

Considering the stress these mothers are faced with and sometimes how isolated from 

the outside community they are, it is not surprising that higher rates of mental illness are 

observed in women from food insecure households (36). It may be because as the use of 

coping mechanisms intensifies, so too do the negative implications to mental health. Children 

are not left unaffected from these mechanisms; childhood development can be negatively 

influenced by high rates of maternal depression and food insecurity itself (8). For these 

mothers, simply surviving is a balancing act that can easily go wrong. In some cases, mothers 

went without their basic physiological needs to live, such as food, drink and warmth (68). 

“What are the rates of depression in other mothers like me?” 

“My  daughter  was meant to go to the movies with her friends. I was too embarrassed to tell 
the  mother  organising  it  that  I  couldn’t  afford  it,  so  I  rung  up  and  said  she  was  sick” 

“I  only  eat  three  times  a  week.  It  does  make  me  sick,  I  have  been  to  hospital  a  few  times  
because  of  it  but  the  hospital  is  free’’ 
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If this study were to be repeated on a larger scale it would be important to observe 

whether the occurrence and severity of these coping mechanisms increased over a pay cycle. 

It would also be worth examining seasonal differences, as Nord and Kantor noted that this 

created more trade-offs between heating and other basic needs (69). In accordance with the 

approach  reported  in  Attree,  “resigned  adjustment”  would  need  to  be  taken  into account when 

determining measurement methods (22). Maxwel have developed methods to determine 

frequency and severity of strategies relied on when faced with short-term insufficiency of 

food. This method differs from traditional measures as it concentrated on the responses and 

decisions people make when faced with food insecurity. They believed it allowed them to 

capture the vulnerability of those involved, which they argued is the most important element 

of food insecurity (59). Therefore, including a more in-depth qualitative arm to a larger study 

would be beneficial into understanding what experiences occur in food insecure households 

across a New Zealand pay cycle.  

6.7 Wider scope recommendations (objective 5)  

Currently there are theories that attempt to explain the high rates of obesity in food 

insecure households (16, 18-20). In a larger study of this kind, it may be worth including 

additional  analysis  to  determine  if  household  members’  eating  patterns  and/or  behaviours  

changed in correspondence with their receipt of income (18, 19). One mother in this study 

appeared to adopt the feast or famine-type eating pattern; an occurrence that is also commonly 

reported among mothers receiving the Food Stamp programme in the United States (43). 

Exploring some of these potential theories, such as the feast-or-famine-eating pattern, or the 

reasoning behind food selection; monetary, nutritional or satiety value, may provide links 

between the higher rates of obesity among food insecure households (9, 17) (12, 16, 20, 42). 

The inclusion of biochemical and/or anthropometric measurements could also be considered, 

however, they would have to be sensitive to short term changes. 
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6.8 Study Limitations 

6.8.1 Limitations specific to this pilot study  
It was difficult to recruit participants for this study. Due to this and time constraints, the 

study population had low numbers of households that were paid fortnightly or were employed 

and receiving wages/salaries. Additionally, the method of recruitment may have contributed 

to the relatively well-educated sample. Moreover, this study was only conducted in Dunedin. 

Although the current sample fulfilled its purpose of piloting questionnaires and diet record 

protocols, these issues meant this study population is not representative of all low income 

food insecure households within New Zealand. If recruitment occurred on a larger scale, these 

factors could be solved by: increasing the recruitment period, advertising in large newspapers, 

or contacting random households off the electoral role. This should also include more study 

locations within New Zealand as well as a higher proportion of Maori and Pacific families. In 

addition, the current methods of collecting dietary information have not yet been validated in 

this population of individuals, however, this could be conducted in future. 

6.8.2 Overall Limitation of study protocol 
The main limitation of this study was the potential impact of non-response bias.  

There were three contributing factors: firstly, individuals interested in food related studies are 

more likely to be well educated and interested in diet and health (54); secondly, lower 

socioeconomic groups are harder to reach. The same may be true for food insecure 

households, particularly in its most severe forms (54); 

“Oh I have  the  perfect  family  for  your  study  but  I  don’t  think  I  will  ask  her  because  she  is  
really  struggling  and  stressed  with  her  three  kids” 

And thirdly, the high response burden and literacy skills required to complete diet records 

may have deterred households (54, 55). To reduce the impact of non-response bias, the 

‘reach’  of  recruitment  should be extended. This could be achieved through directly targeting 

families from the electoral role and including an alternative dietary collection method, 

especially suited to low literacy skills e.g. dictaphone use. 
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6.9 Conclusion  

The current methods, including the use of diet records, have provided a viable way to 

measure the impact of food insecurity in this study population. A focus on improving the 

collection of income data and diet record time-point allocation would be required in a larger 

study. A strong point in the design of this study was quantifying the source of food items. 

This was because it helped to link yet another factor contributing to the impact of food 

insecurity. This study observed a decline of food and nutrient intake over a pay cycle for 

women. Additionally, the results are suggestive of a buffering effect on children by mothers. 

Caregivers and children may be influenced differently when faced with declining resources 

across a pay cycle. Although it was not a primary focus of this study, from the coping 

strategies observed, it was clear that these strategies not only had negative implications on 

one’s  nutrition,  but  also  in  many  other  areas  of their lives. To capture the bigger picture of the 

effects of household food insecurity, a more in-depth look at this qualitative aspect would be 

worth including in a larger study. In conclusion, the findings of this study justify a larger of 

its kind; to explore and attempt to understand the complex multifactorial situation that 

household food insecurity has on nutrition and health. 
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7 Application to dietetics 

7.1.1 Key implication to dietetic practice  
The results can be used as evidence to suggest that reducing rates of household food 

insecurity in New Zealand  is  crucial  in  stopping  the  negative  impact  on  one’s  overall  well-

being (6., 7). Advocating for these families requires a top-down process, beginning with 

Governmental policy. This view is supported by Lang and Rayner who argue that policies are 

the most effective way to improve the health of the general public. They believe that 

behavioral change programmes that target nutritional health fail to look at the bigger picture. 

Therefore, they are unlikely to solve universal issues, such as obesity. In order to bring 

change  both  the  ‘where  and  how’ people live needs to be considered. The statement by Lang 

provides a well-illustrated  example  of  this,  asserting  that  by    “telling  families  who  live  in  

poverty that they should make healthy choices ignores the conditions that prevent them doing 

so and is insulting  and  even  futile”  (70). Such a concept is particularly relevant in the issue 

that is food insecurity. Governmental policy is required to bring about these kinds of 

environmental changes in food insecure households.  

7.1.2 Additional relevance to dietetic practice  
In documenting research of this kind, dietitians will be able to deliver more practical 

and tailored advice to food insecure households. By gaining both a base knowledge of the 

limited monetary resources available, and risky food coping mechanisms adopted by 

households living with limited financial resource, a more effective education will be provided 

(52) . 

The results emphasise the need for dietetic input for food insecure households. Some 

food insecure households may benefit from education surrounding the best possible diets that 

their resources will allow. This service would have to be accessible to families with little 

monetary resources. Even if diet quality was only slightly improved, it may deter some of the 

potential health risks that severely impact food insecure families.  
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There is also room for a form of dietetic support that empowers mothers.  Feelings of 

little  control  might  have  negatively  impacted  mothers’  stress  levels  and  overall  mental  health. 

A potential solution could be that, one night nearing the end of the pay week, mothers take 

any leftover food they may have to a communal kitchen, where they join forces, and cook as a 

collective. Such a concept also provides an opportunity for families to socialise and interact 

with one another. A dietitian could facilitate this, yet the majority of organising and 

participation  could  be  executed  by  the  mothers’. 

The information from the literature, acknowledge that food insecurity can have adverse 

implications on mental and social health. Provided with this information, dietitians will be 

able to better identify their scope of practice. It will thus be easier to recognise when members 

from food insecure households may benefit from additional professional counseling. 

Referring patients onto other health professional e.g. social workers will tie in a more 

multidisciplinary approach to care. 

The results of this study contribute towards changing the negative stigma attached to 

being poor or receiving the Government Benefit. This is particularly relevant to all health 

professions, as no one should be subjected to prejudice. Through documenting that mothers 

are doing all they can to protect their families may give people the confidence to speak up. 

This could eliminate derogatory comments that mothers are just  ‘smoking  and  drinking’,  

‘doing  something  wrong’  or  ‘being  lazy’. 

Contributing to the poor environment surrounding food insecure families was the 

observation that, Government Benefits do not provide a sufficient amount of money from 

which to maintain a healthy life, adding to the plethora of existing evidence (11, 15, 71). 

Results  such  as  these  mean,  the  arguments  of  dietitians’  will  hold  more  weight  or  even  allow  

for a stronger top-down policy for advocating to resolve the issues associated with food 

insecurity. 
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7.1.3 Conclusion 
In this pilot study despite a small sample size a decline in food and nutrient intake over 

a pay cycle was observed in women. Furthermore, observations of poorer diet quality and any 

coping mechanisms adopted by mothers, suggest attempts to protect their children from the 

harshest effects of food insecurity. The results of this study justify a larger of its kind. Issues 

surrounding compiling income data need to be addressed and the collection of qualitative data 

expanded. The overall implications of these results highlight the need to reduce rates of food 

insecurity in New Zealand. Policy is the key to improving the health and well-being of those 

who are food insecure. For this to occur, faith in public health approaches needs to be 

regained, and the powers of the government confronted. Lang and Rayner again offer support 

to  this  proposal,  stating  that  ‘specialists  need  to  be  noisy  and  to  build  alliances’.  Dietitians  and  

other health professionals could play a role in this by advocating such change for families 

who are food insecure (70).  

 



 58 

8 Referencing  
1. Smith C, Parnell WR, Brown RC, Gray AR. Providing additional money to food-
 insecure households and its effect on food expenditure: a randomized controlled trial. 
 Public Health Nutr. 2013;16(8):1507-15. 
2. Parnell WR. Food Security in New Zealand University of Otago, Dunedin; 2005. 
3. University of Otago and Ministry of Health. A Focus on Nutrition: Key Findings of 
 the 2008/09 New Zealand Adult Nutrtion Survey. In: Wellington: Ministry of Health;  
 2011. 
4. Radimer KL, Radimer KL. Measurement of household food security in the USA and 
 other industrialised countries. Public Health Nutr. 2002;5(6A):859-64. 
5. Tarasuk  VS.  Household  Food  Insecurity  with  Hunger  Is  Associated  with  Women’s  
 Food Intakes, Health and Household Circumstances. J Nutr. 2001;131:2670-6. 
6. Vozoris NT, Tarasuk VS. Household Food Insufficiency Is Associated with Poorer 
 Health. J Nutr. 2003;133:120-6. 
7. Bidwell S. Food Security-A review and synthesis of themes from the literature. In: 
 Canterbury District Health Board, New Zealand; 2009. 
8. Whitaker RC, Phillips SM, Orzol SM. Food insecurity and the risks of depression and 
 anxiety in mothers and behavior problems in their preschool-aged children. Pediatrics. 
 2006;118(3):859-68. 
9. Burns C. A Review of the literature describing the link between poverty, food 
 insecurity and obesity with specific reference to Australia. In: Victorian Health 
 Promotion Foundation, Australia; 2004. 
10. Statistics New Zealand. Household incomes in New Zealand: Trends in indicators of 
 inequality and hardship 1982 to 2012 In: Ministry of Social Development, Wellington, 
 New Zealand; 2013. 
11. Smith C, Parnell WR, Brown RC, Gray AR. Balancing the diet and the budget: Food 
 purchasing practices of food-insecure families in New Zealand. Nutr Diet. 
 2013;70(4):278-85. 
12. Stevenson HS. Food security in NZ: The relationship between food security status and 
 body weight status. Dunedin, New Zealand: University of Otago; 2011. 
13. Tarasuk V, McIntyre L, Li J. Low-income Women's Dietary Intakes are sensitive to 
 the depletion of household resources in one month. J Nutr. 2007:1980-7. 
14. Kharmats AY, Jones-Smith JC, Cheah YS, Budd N, Flamm L, Cuccia A, et al. 
 Relation between the Supplemental Nutritional Assistance Program cycle and dietary 
 quality in low-income African Americans in Baltimore, Maryland. Am J Clin Nutr. 
 2014;99(5):1006-14. 
15. Presbytarian Support Otago. Voices of Poverty Dunedin 2011: Has the landscape 
 Changed? Dunedin: Presbytarian Support Otago: 2011: 1-68 
16. Olson CM. Food insecuirity and special populations-Food insecuirty in Women. A 
 Recipe for Unhealthy Trade-offs. Top Clin Nutr. 2005;20(4):321-8. 
17. Casey PH, Simpson PM, Gossett JM, Bogle ML, Champagne CM, Connell C, et al. 
 The association of child and household food insecurity with childhood overweight 
 status. Pediatrics. 2006;118(5):1406-13. 
18. Kendall A, Olson CM, Frongillo EA. Validation of the Radimer/Cornell measures of 
 hunger and food insecurity. J Nutr. 1995;125(11):2793-801. 



 59 

19. Scheier LM. What is the hunger-obesity paradox? J Am Diet Assoc. 2005;105(6):883-
 4, 6. 
20. Drewnowski A, Specter SE. Poverty and obesity: the role of energy density and 
 energy costs. Am J Clin Nutr. 2004;79(1):6-16. 

21. Parnell W, Scragg R, Wilson N, Schaaf D, Fitzgerald E. NZ Food NZ Children: Key 
 results of the 2002 National Children's Nutrition Survey. In: Wellington: Ministry of 
 Health; 2002. 

22. Attree P. Low-income mothers, nutrition and health: a systematic review of qualitative 
 evidence. Matern Child Nutr. 2005;1:227-40. 
23. Ivers LC, Cullen KA. Food insecurity: special considerations for women. Am J Clin 
 Nutr. 2011;94(6):1740S-4S. 
24. Kendall A, Olson CM, Frongillo EA. Relationship of hunger and food insecurity to 
 food availability and consumption. J Am Diet Assoc. 1996;96(10):1019-24. 
25. Ashe LM, Sonnino R. At the crossroads: new paradigms of food security, public 
 health nutrition and school food. Public Health Nutr. 2013;16(6):1020-7. 
26. Reid J. Developing Food Insecurity Indicators for New Zealand. Wellington, New 
 Zeland: University of Otago; 1997. 
27. Nalty CC, Sharkey JR, Dean WR. School-Based Nutrition Programs Are Associated 
 with Reduced Child Food Insecurity over Time among Mexican-Origin Mother-Child 
 Dyads In Texas Border Colonias. J Nutr. 2013;143(5):708-13. 
28. Hamilton WL, Cook JT, Thompson WW, Buron LF, Frongillo EA, Olson CM, et al. 
 Household Food Security in the United States in 1995: Technical Report of the Food 
 Security Measurement Project. Prepared by ABT Associates Ltd; 1997. 
29. Roustit C, Hamelin AM, Grillo F, Martin J, Chauvin P. Food insecurity: could school 
 food supplementation help break cycles of intergenerational transmission of social 
 inequalities? Pediatrics. 2010;126(6):1174-81. 
30. Matheson J, McIntyre L. Women respondents report higher household food insecurity 
 than do men in similar Canadian households. Pub Health Nutr. 2013:1-9. 
31. University of Otago and Ministry of Health. Key findings of the 2008/09 New Zealand 
 Adult Nutrition Survey. In: Wellington: Ministry of Health; 2011. 
32. Kirkpatrick SI, Tarasuk V. Food Insecurity Is Associated with Nutrient Inadequacies 
 among Canadian Adults and Adolescents. J Nutr. 2008;138:604-12. 
33. Health Statistics Division. Health Reports Volume 12, Number 4. In: Canada S, editor. 
 Canada: Ottawa, Ontario; 2001. 
34. Jyoti  DF,  Frongillo  EA,  Jones  SJ.  Food  Insecurity  Affects  School  Children’s  
 Academic Performance, Weight Gain, and Social Skills. J Nutr. 2005;135:2831-9. 
35. Ramsey R, Giskes K, Turrell G, Gallegos D. Food insecurity among Australian 
 children: potential determinants, health and developmental consequences. J Child 
 Health Care. 2011;15(4):401-16. 
36. Heflin CM, Siefert K, Williams DR. Food insufficiency and women's mental health: 
 findings from a 3-year panel of welfare recipients. Soc Sci Med. 2005;61(9):1971-82. 
37. Townsend MS, Peerson J, Love B, Achterberg C, Murphy SP. Food insecurity is 
 positively related to overweight in women. J Nutr. 2001;131(6):1738-45. 
38. Manson JE, Willett WC, Stampfer MJ, Colditz GA, Hunter DJ, Hankinson SE, et al. 
 Body Weight and Mortality among Women. N Engl J Med. 1995;333(11):677-85. 



 60 

39. Olson CM. Nutrition and health outcomes associated with food insecurity and hunger. 
 J Nutr. 1999;129(2S Suppl):521S-4S. 
40. Seligman HK, Bindman AB, Vittinghoff E, Kanaya AM, Kushel MB. Food Insecurity 
 is Associated with Diabetes Mellitus: Results from the National Health Examination 
 and Nutrition Examination Survey (NHANES) 1999–2002. J Gen Intern Med. 
 2007;22(7):1018-23. 
41. Seligman HK, Laraia BA, Kushel MB. Food insecurity is associated with chronic 
 disease among low-income NHANES participants. J Nutr. 2009;140(2):304-10. 
42. Tanumihardjo SA, Anderson C, Kaufer-Horwitz M, Bode L, Emenaker NJ, Haqq AM, 
 et al. Poverty, obesity, and malnutrition: an international perspective recognizing the 
 paradox. J Am Diet Assoc. 2007;107(11):1966-72. 
43. Dinour LM, Bergen D, Yeh M. The Food Insecurity–Obesity Paradox: A Review of 
 the Literature and the Role Food Stamps May Play. J Am Diet Assoc. 2
 007;107(11):1952-61. 
44. Salaam-Blyther T, Hanrahan C .. The Impact of Food Insecurity and Hunger on 
 Global Health: Issues for Congress. In: Congressional Research Service; 2009. 
45. Polivy J. Psychological Consequences of Food Restriction. Journal of the American 
 Dietetic Association. 1996;96(6):589-92. 
46. Kaiser L. Food Security and Nutritional Outcomes of Preschool-Age Mexican-
 American Children. J Am Diet Assoc. 2002;102(7):924-9. 
47. Pingitore R, Dugoni BL, Tindale RS, Spring B. Bias Against Overweight Job 
 Applicants in a Simulated Employment Interview. J Appl Psychol. 1994;79(6):909-17. 
48. Roehling MV, Roehling PV, Pichler S. The relationship between body weight and 
 perceived weight-related employment discrimination: The role of sex and race. J 
 Vocat Behav. 2007;71(2):300-18. 
49. Dowler E. Budgeting for food on a low income in the UK: the case of lone-parent 
 families. Food Policy. 1997;22(5):405-17. 
50. McIntyre L, Glanville NT, Raine K, Dayle JB, Anderson B, Battaglia N. Do low-
 income lone mothers compromise their nutrition to feed their children? JAMC. 
 2003;168(6):686-91. 
51. Glanville NT, McIntyre L. Beverage Consumption in Low Income,"Milk-friendly" 
 Families. Canadian journal of dietetic practice and research : a publication of 
 Dietitians of Canada = Revue canadienne de la pratique et de la recherche en 
 diététique : une publication des Diététistes du Canada. 2009;70(2):95-8. 
52. Kempson KM, Keenan DP, Sadani PS, Ridlen S, Rosato NS. Food Management 
 Practices Used by People with Limited Resources to Maintain Food Sufficiency as 
 Reported by Nutrition Educators. J Am Diet Assoc. 2002;102(12):1795-9. 
53. Gibson RS. Principles of Nutrtional Assessment. 2nd e.d. Oxford University press; 
 2005. 
54. European Food Safety Authority. General principles for the collection of national food 
 consumption data in the view of a pan-European dietary survey. EFSA Journal. 
 2009;7:1435-86. 
55. Biro G, Hulshof K, Ovesen L, Amorin Cruz JA. Selection of methodology to assess f
 ood intake. Eur J Clin Nutr. 2002;56:25-32. 
56. Perry B. The mismatch between income measures and direct outcome measures of 
 poverty. Social Policy Journal of New Zealand. 2002(19):101-27. 



 61 

57. Department of Human Nutrition: University of Otago. Kai-culator [0.85] including 
 FOODfiles 2010v2. In: Dunedin New Zealand; 2013. 
58. University of Otago & Ministry of Health. Methodology Report for the 2008/09 New 
 Zealand Adult Nutrition Survey. In: Wellington: Ministry of Health; 2011:1–91 
59. Maxwell DG. Measuring food insecurity: the frequency and severity of "coping 
 strategies". Food Policy. 1996;21(3):291-303. 
60. Smith C, Gray AR, Fleming EA, Parnell WR. Characteristics of fast-food/takeaway-
 food and restaurant/cafe-food consumers among New Zealand adults. Public Health 
 Nutr. 2013:1-10. 
61. Statistics New Zealand. Household Economic Survey: Year ended June 2013. In: 
 Government Report, New Zealand; 2013. 
62. University of Otago. Information package for users of the estimated food cost 2014. 
 Dunedin Department of Human Nutrition, University of Otago; 2014. 
63. Nutrition SACO. Dietary Reference Values for Energy. SACN. 2011:1- 225. 
64. Dietitians New Zealand. 2013 Clinical Handbook. Dietitian New Zealand, 

Wllington; 2013(10th E.d) 
65. Matheson DM, Varady J, Varady A, Killen JD. Household food security and 
 nutritional status of Hispanic children in the fifth grade. Am J Clin Nutr. 
 2002;76(1):210-7. 
66. Cook JT, Frank DA, Casey PH, Rose-Jacobs R, Black MM, Chilton M, et al. A Brief 
 Indicator of Household Energy Security: Associations With Food Security, Child 
 Health, and Child Development in US Infants and Toddlers. Pediatrics. 
 2008;122(4):867-75. 
67. Hamelin AM, Micheline B, Habicht JP. Characterization of household food insecurity 
 in Que!bec: food and feelings. Soc Sci Med. 2002;54:119-32. 
68. Boeree CG. Abraham Maslow [ 1908 – 1970 ] Personality Theories. Journal of 
 Humanist Psychol. 2006. 
69. Nord M, Kantor LS. Seasonal variation in food insecurity is associated with heating 
 and cooling costs among low-income elderly Americans. J Nutr. 2006;136(11):2939. 
70. Lang T, Rayner G. Ecological public health: the 21st century's big idea? An essay by 
 Tim Lang and Geof Rayner. Bmj. 2012;345:e5466. 
71. Chilton-Towle J, Hutchinson D. Scramble to provide food. Otago Daily Times. In 
 Duneidn, New Zealand. 2013; 24th November 
 



 62 

9 Appendices  

 

  



 63 

 

9.1 Appendix A Additional tables 

Table A1 Reported 25
th

 and 75
th

 percentile, median and mean intake (grams) of 

macronutrients and micronutrients by the four time points in the pay cycle, for women and 

children.  

Table A2 Overall daily 25
th

 and 75
th

 percentile, median and mean intake (grams) of selected 

food groups for women and children. 

Table A3 Reported 25
th

 and 75
th

 percentile, median and mean intake (grams) of selected food 

groups by day for women and children. 

Figure A4 Percent total energy from purchased food sources, across the pay cycle for women 

and children combined. 

Table A5 Purchased and non-purchased food expressed as a percent of total energy intake for 

women, children and overall. 

Table  A6  Food  expenditure  on  ‘Pay  day’  and  the days following, expressed as a percentage of 

total food spending across the fortnightly pay cycle 
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9.1.1 Table A1 Reported 25th and 75th percentile, median and mean intake (grams) of macronutrients and micronutrients by the four time points in 
the pay cycle, for women and children.  

  Time point 1 Time point 2 Time point 3 Time point 4 
Macronutrients   p50 p25 p75 mean p50 p25 p75 mean p50 p25 p75 mean p50 p25 p75 mean 
Energy (kj) Women 5473 6126 7063 6286 7096 5255 7701 6525 7095 4889 8233 6402 6079 4246 6761 5846 

 
Children 6670 5795 8614 7257 6287 5164 7125 6222 6404 5529 7555 6628 5891 4169 8230 6424 

Total Fat (g) Women 41 54 71 57 65 53 79 64 58 45 78 60 51 35 85 57 

 
Children 64 48 76 66 55 42 65 54 58 40 73 58 50 37 89 61 

Total Fat (%TE) Women 27.3 33.3 39.7 32.9 37.1 26.7 46.3 35.5 33.4 30.5 41.8 34.1 34.3 27.7 39.6 33.9 

 
Children 33.7 27.5 36.4 32.7 32.5 27.1 35.2 31.5 33.2 27.0 40.5 32.7 39.7 26.5 42.6 35.1 

Protein (g) Women 43 47 71 55 49 35 70 52 59 39 65 52 56 42 73 54 

 
Children 60 44 69 61 62 34 74 57 44 37 69 53 50 36 68 54 

Protein (%TE) Women 11.9 13.8 19.3 15.8 13.2 12.1 17.3 13.8 13.7 12.1 15.5 14.5 16.2 11.6 21.2 16.8 

 
Children 13.7 11.8 16.4 14.4 15.0 11.6 20.1 15.6 13.2 9.7 15.4 13.4 13.6 12.4 15.7 14.4 

Carbohydrate (g) Women 138 202 243 194 187 131 244 188 196 129 267 195 157 95 220 170 

 
Children 219 169 273 229 193 167 230 196 191 168 259 215 181 136 239 195 

Carbohydrate (%TE) Women 44.1 49.1 54.4 48.7 47.6 38.1 56.0 47.3 51.8 42.2 54.2 48.4 48.2 37.9 55.4 47.5 

 
Children 51.4 46.9 53.1 51.0 51.9 44.2 56.5 51.0 49.6 42.9 58.3 51.8 45.7 41.3 55.7 48.6 

Sugar (g) Women 37 95 135 88 88 55 122 86 97 30 107 80 67 38 82 77 

 
Children 92 82 124 101 85 63 106 90 110 71 134 104 78 41 106 83 

Cholesterol (mg) Women 133 78 197 141 119 62 195 126 125 33 144 123 186 99 269 213 

 
Children 132 59 227 165 68 42 171 99 104 54 205 138 122 99 240 165 

Fibre (g) Women 11.0 15.8 20.7 15.8 13.9 11.2 20.2 15.0 16.9 13.6 21.2 16.6 15.1 9.0 19.1 14.1 

 
Children 19.3 11.7 22.8 18.6 15.2 9.4 16.6 14.3 16.1 13.8 25.0 18.3 13.9 9.5 20.6 16.0 
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  Time point  1 Time point  2 Time point  3 Time point  4 
Micronutrients  

 
p50 p25 p75 mean p50 p25 p75 mean p50 p25 p75 mean p50 p25 p75 mean 

Vitamin  A  (μg) Women 369 561 820 578 538 343 752 574 549 293 679 554 409 293 806 538 

 
Children 486 209 675 585 437 225 594 436 454 181 875 532 364 161 612 458 

Vitamin C (mg) Women 29 51 89 65 44 18 78 48 31 6 95 57 27 5 52 33 

 
Children 55 34 93 74 34 15 66 50 76 39 83 92 28 19 55 40 

Vitamin E (mg) Women 4.3 6.8 10.2 7.4 6.3 5.0 8.3 7.6 6.4 5.1 8.0 6.3 5.9 3.3 7.8 5.5 

 
Children 6.2 5.1 8.0 7.3 5.8 5.1 7.5 6.5 6.8 5.5 9.8 7.4 4.7 4.1 7.7 5.9 

Thiamin (mg) Women 0.6 0.9 2.0 1.3 0.6 0.4 0.8 0.8 0.8 0.7 1.1 1.0 0.7 0.5 2.2 1.4 

 
Children 1.6 1.2 2.2 1.8 1.3 0.6 2.3 1.5 1.1 0.6 1.8 1.3 1.2 0.7 1.9 1.5 

Riboflavin (mg) Women 1.0 1.3 1.8 1.4 0.8 0.6 1.2 0.9 0.9 0.6 1.2 0.9 1.3 0.6 2.0 1.3 

 
Children 1.7 1.3 2.4 1.9 1.5 0.8 2.1 1.5 1.1 0.6 1.5 1.2 1.5 0.9 2.0 1.5 

Niacin (mg NE) Women 16.46 22.0 26.9 21.6 17.2 13.18 31.0 20.7 23.2 12.29 24.9 19.5 22.5 13.96 30.8 22.3 

 
Children 21.9 17.8 27.0 23.1 28.0 13.8 30.8 23.7 19.9 13.5 27.2 20.5 20.3 16.3 26.9 21.2 

Vitamin B6 (mg) Women 0.9 1.2 1.8 1.3 1.0 0.6 1.4 1.1 1.0 0.6 1.4 1.1 0.9 0.5 1.7 1.1 

 
Children 1.1 0.8 1.9 1.3 1.0 0.9 1.1 1.0 1.0 0.9 1.2 1.2 1.2 0.7 1.4 1.1 

Vitamin  B12  (μg) Women 0.9 2.3 3.1 2.0 1.3 0.4 1.5 1.2 1.5 0.7 1.8 1.4 1.9 1.0 3.2 2.3 

 
Children 2.2 1.4 3.0 2.2 1.6 0.9 1.9 2.1 1.7 0.6 2.7 1.8 1.7 0.7 2.7 2.0 

Calcium (mg) Women 464 672 864 669 502 273 695 520 447 182 687 479 432 248 578 445 

 
Children 649 524 1166 789 612 341 982 743 362 288 763 497 518 266 926 654 

Iron (mg) Women 6.8 8.8 12.2 9.5 7.3 5.4 9.9 7.3 7.7 5.8 10.2 8.1 6.4 4.5 11.6 8.1 

 
Children 9.8 8.4 12.9 10.9 7.1 5.0 9.4 7.0 7.9 7.5 13.9 10.2 8.0 6.7 10.9 8.5 

Magnesium (mg) Women 177 216 286 218 204 162 285 217 209 179 234 193 147 109 226 165 

 
Children 213 194 261 243 179 144 235 196 190 162 202 187 182 150 264 204 

Potassium (mg) Women 1282 2010 2569 1974 1923 1201 2964 2065 1882 1601 2239 1871 1615 1050 2272 1789 

 
Children 1976 1615 2681 2139 1845 1476 2577 1988 2030 1565 2453 2051 1787 1485 2261 1955 

Selenium (mg) Women 23.8 27.4 44.6 32.4 34.9 18.0 53.2 36.5 31.3 25.7 41.9 32.0 25.0 15.9 37.9 28.8 
 Children 36.3 22.3 42.5 35.0 32.4 25.7 48.8 36.1 26.2 23.8 42.6 32.0 24.1 16.1 31.1 28.0 
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Zinc (mg) Women 5.8 6.4 8.1 6.9 6.1 4.7 7.3 6.5 6.5 4.4 9.1 7.4 6.3 4.0 8.0 6.4 
 Children 8.1 5.7 10.7 8.5 5.9 4.5 9.3 6.6 6.4 4.0 9.7 7.9 6.9 3.8 8.4 7.0 
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9.1.2 Table A2 Overall daily 25th and 75th percentile, median and mean intake (grams) of 
selected food groups for women and children. 

 
 

Overall intake (grams) 
Food Groups 

 
p25 p50 p75 Mean 

Bread, rice, pasta 
and potatoes  

Women 99 207 377 234 
Children 125 204 309 232 

      
Bread based 
dishes  

Women 0 50 294 289 
Children 0 125 323 202 

      
Meat, fish, 
poultry 

Women 0 0 86 51 
Children 0 38 109 63 

      
Meat, fish, 
poultry dishes 

Women 0 0 233 107 
Children 0 0 78 58 

      
Fruit Women 0 0 142 86 

 
Children 0 127 283 166 

      
Vegetables and 
vegetable dishes 

Women 0 35 153 95 
Children 0 28 134 79 

      
Dairy, cheese, 
eggs 

Women 0 46 157 99 
Children 30 161 284 204 

      
Snacks Women 0 39 117 72 

 
Children 40 63 120 93 

      
Chocolate Women 0 0 28 18 

 
Children 0 0 20 16 
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9.1.3 Table A3 Reported 25th and 75th percentile, median and mean intake (grams) of selected food groups by day for women and children. 

  
Day 1 Day 2 Day 3 Day 4 

Food groups 
 

p25 p50 p75 Mean p25 p50 p75 Mean p25 p50 p75 Mean p25 p50 p75 Mean 
Bread, rice, pasta 
and potatoes  

Women 32 200 389 213 98 149 358 213 128 218 373 263 122 280 418 247 
Children 98 176 274 188 114 222 289 224 159 264 319 258 114 148 417 257 

                  
Bread based dishes  Women  0 100 375 293 0 0 1000 387 0 100 300 252 0 0 250 224 

 
Children 0 84 345 173 56 250 500 315 0 77 350 151 0 110 250 170 

                  
Meat, fish, poultry Women 0 0 65 40 0 0 126 63 0 0 86 40 0 39 133 60 

 
Children 0 0 37 40 0 80 131 80 0 35 132 70 0 76 97 62 

                  
Meat, fish, poultry 
dishes 

Women  0 0 250 120 0 0 0 59 0 0 235 107 0 0 300 143 
Children 0 0 233 126 0 0 0 3 0 0 101 60 0 0 0 45 

                  
Fruit Women 0 0 129 112 0 0 190 101 0 0 154 78 0 0 93 53 

 
Children 0 124 309 204 0 103 182 117 0 289 349 239 0 86 166 103 

                  
Vegetables and 
vegetable dishes 

Women 0 97 150 116 0 0 178 80 0 0 156 85 0 60 139 99 
Children 0 0 147 76 0 33 88 58 0 60 161 97 0 20 123 84 

                  
Dairy, cheese, eggs Women 0 117 365 152 0 37 124 68 0 37 95 76 0 78 175 101 

 
Children 140 255 409 278 48 172 429 221 0 69 168 108 15 129 289 208 

                  
Snacks Women 0 39 150 84 21 60 78 68 6 76 153 92 0 0 60 45 

 
Children 49 60 103 96 30 62 106 65 8 71 190 131 43 69 129 80 

                  
Chocolate Women 0 0 0 13 0 0 50 23 0 0 0 13 0 0 34 26 

 
Children 0 0 11 10 0 0 30 19 0 0 0 6 0 0 20 31 
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9.1.4 Figure A4 Percent total energy from purchased food sources, across the pay cycle 
for women and children combined. 

 

 

 

 

 

 

 
 
 
9.1.5 Table A5 Purchased and non-purchased food expressed as a percent of total energy 

intake for women, children and overall. 
 

 
 
 
 
 

 
Purchased Food  Non- purchased Food 

 
Women  Children Overall  Women Children Overall 

All Households %TE %TE %TE  %TE %TE %TE 
Time point 1 92 88 90  8 12 10 
Time point 2 88 89 88  10 10 10 
Time point 3 79 87 83  21 13 17 
Time point 4  82 88 85  18 12 15 
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9.1.6 Table  A6  Food  expenditure  on  ‘Pay  day’  and  the  days  following,  expressed  as  a  percentage  of  total  food  spending  across the fortnightly pay cycle

   Fortnightly pay cycle 'Pay Day' Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 

% Food Expenditure 23 3 3 3 8 9 5 16 4 5 7 3 9 1 
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9.2 Appendix B The Weekly Nutrition Invitation Email 
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Dear ________ 

In 2010/11 you took part in the Spend Study (collection of food shopping receipts for 
eight weeks) and indicated that you would be interested in taking part in future 
research. 

We	  are	  about	  to	  begin	  a	  new	  study	  called	  ‘The	  Weekly	  Nutrition	  Study’	  and	  would	  like	  
some participants to trial our methods. In this project we aim to collect information 
about the changes in food and nutrient intakes over a pay cycle. This study will involve 
data collection for two weeks at the most. 

 We are looking for families with: 

x an annual income before tax of less than $45,000 
x a child aged between of 5 and 12years, that lives with you more than 5 days a 

week. 
x and your main source of income paid weekly or fortnightly. 

The main food preparer and one child from the household will participate. At the 
completion of the study, a $30 supermarket gift voucher will be offered as a 
reimbursement for your time. 

If you are interested in the study, please read the information sheet attached to this 
email. If you would like to be a part of this study, please reply with a contact phone 
number and a time this week that suits for me to give you a call with a few questions and 
further study information. 

Or feel free to contact us with any questions on our study: 

Email: weeklynutrition@otago.ac.nz 
or 
Cell Phone: 022 199 2621 

It would also be much appreciated if you could email back and tell us if you are not 
interested in the study.  

If you know of any other families who you think may interested in participating in the 
study, we encourage you to pass on this information or give us their details so we can 
get in contact with them. 

Kind Regards, 

Emma Phillips (Student Researcher) 

 

 

   

https://webmail.staff.otago.ac.nz/owa/redir.aspx?C=UcrC9vpIqUqT9fT3bYKPaE2_fokRINEId9CShoz6l9VMXtTc1Bx7K6_PfVzxashsjVLSP7bKZJo.&URL=mailto%3aweeklynutrition%40otago.ac.nz
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9.3 Appendix C The Weekly Nutrition Study Poster 
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 Variation in nutrient and food intake over pay cycles among 

households: a pilot study. 
We are seeking households with at least one child living at home between 5 to 12 years with an annual 
household income less than $40,000 to take part in a research project. In this project we will be trialling 

methods to measure food and nutrient intakes. We are interested in finding out whether food intake changes 
over a weekly or fortnightly pay cycle. 

This project will require you and a child within your household to complete a food diary over four days. You 
will then be interviewed within your home; this will take approximately 30 minutes. On completion of the 

study you will be offered a $30 supermarket gift voucher as reimbursement for your time. 
If you are interested in taking part please contact: 

Emma Phillips 
Department of Human Nutrition 

University Telephone Number: 022 199 2621 
Email Address: weeklynutrition@otago.ac.nz 

This project has been reviewed and approved by the University of Otago Human Ethics 
Committee. 

Reference: 14/043 
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9.4 Appendix D The Weekly Nutrition Study Information (parent and child) 

and Consent Form 
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Variation in nutrient and food intake over pay cycles among households: a pilot study. 

Information sheet for participants and parents/guardians  

Thank you for showing an interest in this project. Please read this information sheet carefully 
before deciding whether or not to participate. If you decide to participate we thank you.  If 
you decide not to take part there will be no disadvantage to you and we thank you for 
considering our request. 

What is the aim of the project? 

This project aims to collect information about changes in food and nutrient intakes over a pay 
cycle in households. This will be a pilot project to try some of the methods we have 
developed to measure food and nutrient intakes. The project is being undertaken as part of a 
Masters of Dietetics. 

What type of participants are being sought? 

We are seeking households in Dunedin that have at least one child between 5- 12 years living 
at home for more than 5 days a week. The person within the household who primarily 
prepares and provides food will be the main participant and we will randomly select one child 
within your household to take part. We are including households that: 

x Have an annual household income <$40,000 before tax 
x Receive income, either from a Government benefit or wages/salary on a weekly or 

 fortnightly basis 

We are only including 20 households in this study. If you know of any other households that 
might like to take part we would appreciate it if you could pass on our contact details. We will 
provide your household with a $30 supermarket voucher at the completion of the study. 

What will participants be asked to do? 

Should you agree to take part in this project, you will be asked to:  

x Complete four days of recording everything you eat and drink in a diet record. We will 
provide you with scales so you can weigh the food when possible. 
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x We will select a child from your house to take part and we will also need you to help 
record everything the child eats and drinks as well. 

x Record your household food spending over your pay cycle. 
x The student researcher will visit your home to explain how to complete the forms, she 

will also visit at the end of the study to collect the forms and ask you some 
demographic questions. This interview will take about 30 minutes. 

Please be aware that you may decide not to take part in the project without any disadvantage 
to yourself of any kind. 

What data or information will be collected and what use will be made of it? 

The four day diet record will be used to examine food intake including: fruit and vegetables; 
milk and dairy; meat; breads and cereals and also to calculate nutrient intakes.  

The interview will include questions about: 

x Income and days that you receive money (wages or benefits) 
x Access to food and food security 
x Ethnicity 
x Education 
x Food expenditure 

It will provide us with information on what types of foods are eaten and how much food 
families are able to buy within their food budgets, and whether or not this is satisfactory. It 
will also give us information on whether or not the types of foods eaten or the amount eaten 
changes over the pay cycle. 

All information will be identified and stored by code number only so no one will be 
personally identified in any reports. 

The results of the project may be published and will be available in the library and every 
attempt will be made to preserve anonymity. You are most welcome to request a copy of the 
results of the project should you wish. 

The student researcher (Emma Phillips) and her supervisors (Dr Claire Smith and Associate 
Professor Winsome Parnell) will have access to the data. 

The data collected will be securely stored in such a way that only those mentioned above will 
be able to gain access to it. Data obtained as a result of the research will be retained for at 
least 5 years (or at least 10 years for health research) in secure storage. Any personal 
information held on the participants may be destroyed at the completion of the research even 
though the data derived from the research will, in most cases, be kept for much longer or 
possibly indefinitely. 

The results of the project may be published and will be available in the University of Otago 
Library (Dunedin, New Zealand) but every attempt will be made to preserve your anonymity. 
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Can participants change their mind and withdraw from the project? 

You may withdraw from participation in the project at any time and without any disadvantage 

to yourself of any kind. 

What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free 
to contact either:- 
Emma Phillips                                   or Dr Claire Smith 

Department of Human Nutrition Department of Human Nutrition 

Study Cell Phone- 022 1992621  University Telephone- 4795289 

Email: weeklynutrition@otago.ac.nz Email: clairesmith@otago.ac.nz 

 
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research you may contact the 
Committee through the Human Ethics Committee Administrator (ph 03 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 

investigated and you will be informed of the outcome. 
Ethics Reference Number: 14/043 
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Variation in nutrient and food intake over pay cycles among 

households: a pilot study 
Children’s Information Sheet 

Around 20 families from Dunedin are being asked to take part in this 
project to find out about what people are eating. 

You only have to take part in the project if you and your parents say 
it’s OK. 

The people who are doing the project are from the University of Otago 
in New Zealand. 

What will you have to do? 
If your mum, dad or caregiver say its OK, you will be given a diary to 
write down all the food and drinks you eat for four days. Your mum, 

dad or caregiver will help you fill in the diary. 

If you want to know more about the project, ask your mum or dad. 

Thank you for thinking about our study - 
This study has been approved by the University of Otago Human Ethics Committee. If you 
have any concerns about the ethical conduct of the research you may contact the Committee 

through the Human Ethics Committee Administrator (ph 03 479 8256 or email 
gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and investigated 

and you will be informed of the outcome. 
Ethics Reference number: 14/043 

.   
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Variation in nutrient and food intake over pay cycles among households: a pilot study 
 

CONSENT FORM FOR PARTICIPANTS 
(Caregiver/main food preparer and Child) 

 
I have read the Information Sheet concerning this project and understand what it is 
about.  All my questions have been answered to my satisfaction.  I understand that I am 
free to request further information at any stage. 
 
Child’s	  Full	  Name: ……………………………………………………………...……… 
   (first)   (middle)  (last) 
Caregiver's/Main Food  
Preparer’s 
Full Name:  ……………………………………………………………...………   
  (first)   (middle)  (last) 
I know that: 
1. Mine and my child’s participation in the project is entirely voluntary; 
 
2. My child and I are free to withdraw from the project at any time without any 

disadvantage; 
 
3. Personal identifying information e.g. names etc will be destroyed at the conclusion 

of the project but any raw data on which the results of the project depend will be 
retained in secure storage for at least five years; 

 
4. The results of the project may be published and will be available in the University of 

Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve 
my and	  my	  child’s	  anonymity. 

 
5. I will receive a $30 Countdown Supermarket voucher on completion of the study. 
 
I consent for my child to take part in this survey, 
I agree to take part in this project. 
 
 
.............................................................................   ............................... 
(Signature of child)      (Date) 
 
 
 
.............................................................................   ............................... 
(Signature of caregiver/main food preparer)  (Date) 
 
 
.................................................................... 
       (Printed Name) 
 

YES/NO      
YES/NO 

Office use only 
Child ID: 
Household ID: 
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9.5 Appendix E The Weekly Nutrition Study Adult Full booklet and child 

front cover and recipe page (differed from adult) and adult information 

booklet 

(Note: actual templates consisted of more rows. However, to fit within these margins 

 this document the format was altered.)



 
Adult Recording Booklet 
Household ID:(ID) 
 

  We would like you to record everything you eat and drink on: 
(date T1), (date T2), (date T3), (date T4). 
Please record all food and drink consumed during the whole day, including snacks 
and water. Remember to report any additions to each food and drink such as 
milk, sugar, salt, sauce or spreads.  
Don’t  forget  to  also  complete the record for (child's name) in (his/her) booklet. 
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- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 

FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Diet record 
Day 1  (day)   Date: (date T1)  

Meal and 
Time  

What did you Eat and 
Drink? 

Brand/Details  
 

Preparation/Cooking Sourced 
From 

Amount Eaten 
(grams, cups, 
mls) 

       

      

      

      

      

      

      

      

      

      

      

Comments: 
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- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 

FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Diet record 
Day 1 continued……….   Date: (date T1) 

Meal and 
Time  

What did you Eat and 
Drink? 

Brand/Details  
 

Preparation/Cooking Sourced 
From 

Amount Eaten 
(grams, cups, 
mls) 

       

      

      

      

      

      

      

      

      

      

      

 
Comments:  



 85 S
- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 

FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Ingredient List- Day 1 
  

Recipe name: Recipe name: 

Amount: Ingredients Amount: Ingredients 
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- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 

FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Diet record 
Day 2  (day)   Date: (date T2) 

Meal and 
Time  

What did you Eat and 
Drink? 

Brand/Details  
 

Preparation/Cooking Sourced 
From 

Amount Eaten 
(grams, cups, 
mls) 

       

      

      

      

      

      

      

      

      

      

      

Comments: 



 87 S
- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 

FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Diet record 
Day 2 continued……….   Date: (date T2) 

Meal and 
Time  

What did you Eat and 
Drink? 

Brand/Details  
 

Preparation/Cooking Sourced 
From 

Amount Eaten 
(grams, cups, 
mls) 

       

      

      

      

      

      

      

      

      

      

      

 
Comments:  
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- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 

FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Ingredient List- Day 2 
 
  

Recipe name: Recipe name: 

Amount: Ingredients Amount: Ingredients 

    

    

    

    

    

    

    

    

    

    



 89 S
- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 

FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

 
Diet record 

Day 3  (day)   Date: (date T3) 
Meal and 
Time  

What did you Eat and 
Drink? 

Brand/Details  
 

Preparation/Cooking Sourced 
From 

Amount Eaten 
(grams, cups, 
mls) 

       

      

      

      

      

      

      

      

      

      

      

Comments:  
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- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 

FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Diet record 
Day 3 continued……….   Date: (date T3) 

Meal and 
Time  

What did you Eat and 
Drink? 

Brand/Details  
 

Preparation/Cooking Sourced 
From 

Amount Eaten 
(grams, cups, 
mls) 

       

      

      

      

      

      

      

      

      

      

      

Comments: 
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S- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 
FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Ingredient List- Day 3 

  

Recipe name: Recipe name: 

Amount: Ingredients Amount: Ingredients 
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S- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 
FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Diet record 
Day 4  (day)   Date: (date T4) 

Meal and 
Time  

What did you Eat and 
Drink? 

Brand/Details  
 

Preparation/Cooking Sourced 
From 

Amount 
Eaten(grams, 
cups, mls) 

       

      

      

      

      

      

      

      

      

      

      

 
Comments:  
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S- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 
FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

Diet record 
Day 4 continued……….   Date:(date T4)  

Meal and 
Time  

What did you Eat and 
Drink? 

Brand/Details  
 

Preparation/Cooking Sourced 
From 

Amount Eaten 
(grams, cups, 
mls) 

       

      

      

      

      

      

      

      

      

      

      

 
Comments: 
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Ingredient List- Day 4 
 

  

Recipe name: Recipe name: 

Amount: Ingredients Amount: Ingredients 
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Household food–spending table 

Date: Day: 
Where? How much?   

Date: 
 
Day: 

Where? How much? 

 (date) (day) 
       

(Date	  of	  ‘payday)’       
     
     

         

 

      
     
     

         

 

      
     
     

         

 

       
       
       



 
 

(child's name)’s	   

 4-Day Diet Record 
 Child ID: (child ID) 
 

 
 
 
 
 
 
 
 
 
  

What did you eat 
today? 

Every time you take a bite you must write! 
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S- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 
FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

 
Household food–spending table 

 
Day and date: Day and Date: 

Recipe name: 
 

Recipe name: 

Already written in adult booklet?  ☐ Already written in adult booklet?  ☐ 

Amount: Ingredients  Amount: Ingredients  

    

    

    

    

    

    

    

    

NB:  Don’t  write  recipe  out  again  if  it  already  in  the  adult booklet, just write the recipe name and tick the box. 
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S- Supermarket T- Takeaway, Fast foods G- Green grocer B- Food bank, churches etc 
FF- Family or Friends R- Restaurant / café food M- Local Market O- Other please specify in comments 

 
 

 
 

Information booklet for: 

 
 
 
 

 

x 4-Day Diet Record 
x Ingredient list 
x Household food-spending table 

 



Get your child involved. Ask them to fill in parts of their own record. They may require your help to fill in the details. If you think you child is capable 
it may be a good idea if they take the record to school or wherever they will be eating. It may also be wise to organise assistance from adults that 
also care for your child. 

99 

Instructions 
We would like you to record everything you eat and drink on:  
(date T1), (date T2), (date T3), (date T4) and also everything 
(child's name) eats and drinks on the same day. You both have 
separate recording booklets.  
We understand writing down everything you eat and drink can be 
inconvenient but please try not to change what you eat because you 
are keeping this record. Filling in this record is important to our 
research and we appreciate the time and effort put into completing it.  
 
Meal and time 
Please note down the time of day that you ate and the attended meal 
or snack.  
e.g 7.30pm dinner  
 
Describing food and drinks  
The more details you are able to record about the food and drink you 
have consumed, the better we are able to estimate your nutrient 
intake  
Please record the brand names of each food, drink or cooking 
ingredient where possible. 
Keep any packaging (clean) and place in the large envelope provided. 
E.g muesli bar packets, cracker packets. 
 
Sourced From 
Where did your food come from? 
Using the code below record the source of the food eaten. 

Preparation and Cooking 
Please record the cooking method used and any salt, sugar, spices and 
sauces you may have added before eating. Please remember to keep 
your scales on hand when you are cooking and preparing food 
ingredients. 
e.g Chicken thigh- with fat, skin and bone removed, fried in 2 tsp 
canola oil 
 
Amount Eaten  
Please weigh all food items using the scales provided. Weigh each food 
item separately and record the amount of food eaten. Don’t	  forget	  to	  
record the portion of recipes you ate in this part too. Record the 
weight of foods in grams. 
To measure drinks you can either use the scales to measure the 
amount, mls or household cup measures to record the amount of 
liquid. A household cup measure is 250mls (1 cup) and many bottles 
have the amount in mls on the bottle label. It is still ok to use 
household measures like measuring cups or spoons e.g 1 teaspoon 
How to calculate the amount you have eaten.  
Remember to weigh the food before you eat and if you have any 
leftovers. Leftovers can be things like fruit peels, chicken skin or bones 
and	  foods	  that	  weren’t	  finished. 
e.g chicken thigh  
125g (weight of chicken before) - 20g(leftover chicken bones/skin) 
= 105 grams (amount eaten) 
If you are using items such as; plate, bowl or cup to measure 
food/drink, make sure you place the item on the scale separately and 
‘zero’	  the	  scales	  first. If your scales run out of battery text or call 
Emma Phillips on 022 199 2621 or email weeklynutrtion@otago.an.nz 
and we will organise replacement batteries to be dropped off.  

S- Supermarket T Takeaway, Fast foods  
F Family or Friends R Restaurant / café food 
G- Green grocer B- Food bank, churches etc 
M- Local Market  O- Other please specify in comments 



Get your child involved. Ask them to fill in parts of their own record. They may require your help to fill in the details. If you think you child is capable 
it may be a good idea if they take the record to school or wherever they will be eating. It may also be wise to organise assistance from adults that 
also care for your child. 
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Ingredient List 
You will use the ingredient list when you have cooked/prepared a 
meal from a recipe or when foods have a mixture of components. 
Please write down: 
all the ingredients for each recipe 
brand names, 
the amount of each ingredient 
the preparation or cooking details 
and finally put the quantity eaten in its cooked form into the diet 
record  
Example Ingredient List 
Recipe name: Beef and Bean Spaghetti Bolognese 
Amount: Ingredients 
56g Onion, fried in oil with mince 
300g (raw) Beef mince, fried, in 20mls of homebrand Canola oil 
420g Can of Watties Original pasta sauce 
½ teaspoon Greggs dried mixed herbs 
420g Can of Watties baked beans 
400g (dry) Diamond spaghetti pasta  
65g Alpine edam cheese, grated  
 
Write the name of the recipe and amount you ate (cooked) or the 
portion e.g ¼, ½ into the diet record sheet. 
e.g Beef and Bean Spaghetti Bolognese, ¼ of recipe.  
 

Household food-spending table 
In the section at the back of your booklet you will record where and 
how much money was spent on food for each day of the 
week/fortnight 
Example Household Ingredient expenditure 
Day and date: Where? How much? 
Monday 11th Supermarket $67.34 

Fish n chip shop $14.50 
  
  

Tuesday 12th Dairy $2.00 
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9.6 Appendix F Diet record time point allocation for weekly and fortnightly 

pay cycles
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Weekly Cycles: 
      Days of the week:  Monday Tuesday Wednesday Thursday Friday Saturday Sunday 

Diet records: Pay Day T1 
 

T2 T3 
 

T4 

        

        Days of the week:  Tuesday Wednesday Thursday Friday Saturday Sunday Monday 

Diet records: Pay Day T1 
 

T2 T3 
 

T4 

        

        Days of the week:  Wednesday Thursday Friday Saturday Sunday Monday Tuesday 

Diet records: Pay Day T1 
 

T2 
 

T3 T4 

        

        Days of the week:  Thursday Friday Saturday Sunday Monday Tuesday Wednesday 

Diet records: Pay Day T1 
 

T2 T3 
 

T4 

        

        Days of the week:  Friday Saturday Sunday Monday Tuesday Wednesday Thursday 

Diet records: Pay Day T1 
 

T2 T3 
 

T4 

        

        Days of the week:  Saturday Sunday Monday Tuesday Wednesday Thursday Friday 

Diet records: Pay Day T1 
 

T2 T3 
 

T4 
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Fortnightly cycles: 
            

Days of the week:  Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday 

Diet records: Pay day T1   T2     T3    T4 

               

               
Days of the week:  Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday 

Diet records: Pay day T1 
  

T2 
    

T3 
   

T4 

               

               
Days of the week:  Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday 

Diet records: Pay day T1 
  

T2 
    

T3 
   

T4 

               

               
Days of the week:  Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday 

Diet records: Pay day T1 
    

T2 
  

T3 
   

T4 

               

               
Days of the week:  Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday 

Diet records: Pay day T1 
    

T2 
   

T3 
  

T4 

               

               
Days of the week:  Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday 

Diet records: Pay day T1 
    

T2 
  

T3 
   

T4 
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9.7 Appendix G Screening Questionnaire and final Questionnaire and 

Interview 
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Hard copy of screening questions 
To be asked on telephone in response to people who are interested in taking part. 
General Screening Questions 

 Yes No 

1. Do you usually do the food shopping for your household?   

2. Is the gross annual income for your household less than 

$40,000? 

  

3. Do you have any children living at home under 12 years of 

age? 

4. How many?________________ 

  

5. Do the children in your household live there more than five 

days a week? 

  

6. Describe the composition of the household 

More than one ethnic group can be listed 
Household 
Member 

Age Sex (M/F) Ethnicity How is each person in the 
household related to the primary 
respondent? (e.g. partner, wife, 
son, daughter, grandmother, 
Uncle, friend) 

     

     

     

     

     

     

     

     

     

     

7. How often does your household receive income? 

a) Weekly b) fortnightly      c) Other, please specify____________________ 
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8. What time of day does your pay arrive in your bank account?  

 Time range:________________  
9. Do any household members receive any income support/government benefits?

  

Household 
Member 

Benefit type 
 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

10. Are there any other sources of income? ie paid employment.  

If yes, which is your main source of income? 

11. �Meets criteria:  Yes  �   No  � 
 

 
12. Organise a time to drop off the diet records, information packs and get signed 

consent 
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Contact details for food preparer 
Household ID:   (three numbers) 
 
Child ID: _________________________ 
 
First Name:     Surname:     
 
Street Address:          
 
 
Suburb:      
 
Contact:  

 ☐  Email: 

 ☐  Home phone: 

 ☐  Mobile phone- call: 

 ☐  Mobile phone- text: 

 
 
 
Date:              Time:        
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Final Questionnaire 
 
Date:   Time:        
 
Contact details for food preparer-  
Household ID:      
First Name:     Surname:     
Remind participant that all the questions are optional- if	  you	  don’t	  want	  to	  answer	  
anything just ask to skip that question 
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1.	  For	  each	  household	  member	  ≥15years,	  describe	  the	  highest	  level	  of	  education	  
achieved. 
 
Household member Highest level of secondary 

school education 
Post school education 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

School level includes: 
NZ School Cert/ National Cert Level 1/ NCEA Level 1 

NZ Sixth Form Cert/National Cert Level 2 

NZ Higher School Cert/ Higher Leaving Cert/ NZ Bursary of Scholarship/ National Cert 

Level 3/ NZ Scholarship Level 4 

Other Secondary School Qualification 

 
Post school includes: 
any post school training full time for more than three months duration. 

 
2. If the household is short of money what do you cut back on? 

 ☐ We	  don’t	  get	  short	  of	  money 

 ☐ Petrol 

 ☐ Food 

 ☐ Power 

 ☐ Telephone use  

 ☐ Rent/mortgage payment 

 ☐ Entertainment 

 ☐ Insurance 

 ☐ Medical Bills 

 ☐ Other  
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3. Rank in order of what you would cut back on first to what you would cut back 
on last.   

  1. 
  2. 
  3. 
  4. 
  5. 

 
4. What sort of house do you live in? 
 ☐ Own house, paying morgage 
 ☐ Own house, free and clear 
 ☐ Rental house, state housing 
 ☐ Rental house, private 
 ☐ Other, please specify_____________________________________________________  
 ☐ Don’t	  know 
 
5.	  What	  range	  is	  your	  household’s	  weekly	  income	  before	  tax?	  (including all of the 
adults and children)? 
 
☐ < $200 per week ☐ $450-500 per week 
☐ $200-250 per week ☐ $500-550 per week 
☐ $250-300 per week ☐ $550-600 per week 
☐ $300-350 per week ☐ $600-650 per week 
☐ $350-400 per week ☐ $650-700 per week 
☐ $400-450 per week ☐ > $700 per week 
 
If you can specify $___________per week/fortnight? 
☐ Don’t	  know 
 
6. Where does this income come from? (tick all answers that apply) 
 ☐ Wages (number of wages____________) 
 ☐ Benefit (number of benefits__________) 
 ☐ Sometimes wages and sometimes benefit 
 ☐ Gifts from relatives or friends 
 ☐ Don’t	  know	   
 
7. What is your usual weekly expenditure for the following? 
 a) Rent $_______________  b) Food $_______________   
 c) Transport $_______________  d) Power $_______________ 
 e) Medical care $_______________  f) Other expenses $_______________ 
 
8. In the past year have you saved any money? 

No  ☐  Yes  ☐ 
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Child scale: 
Do you ever cut down on the size of your own meals to make food last? 
 No  ☐  Yes  ☐ If yes, how often in the last month? _________ times. 
 
Do you ever cut down the size of your childs meals to make food last?  

 No  ☐  Yes  ☐ If yes, how often in the last month? _________ times. 
 

Do you and/or other adults in your household ever skip meals because there is 
not enough money to buy food? 

 No  ☐  Yes  ☐ If yes, how often in the last month? _________ times. 
 

Do  the children ever skip meals because there is not enough money to buy food? 
 No  ☐  Yes  ☐ If yes, how often in the last month? _________ times. 
 

Do your children ever have less food then you feel they should? 
 No  ☐  Yes  ☐ If yes, how often in the last month? _________ times. 
 
Do you and/or other adults in your household ever have less food then you feel 
they should? 

 No  ☐  Yes  ☐ If yes, how often in the last month? _________ times. 
 

Do	  your	  children	  ever	  say	  they’re	  hungry	  and	  you’re	  not	  able	  to	  meet	  their	  need? 
 No  ☐  Yes  ☐ If yes, how often in the last month? _________ times. 
 

Do your children ever have to go to bed hungry? 
 No  ☐  Yes  ☐ If yes, how often in the last month? _________ times. 
 

Does anyone in your household follow a particular diet?  
 No  ☐  Yes  ☐ If yes, what diet is it?___________________________ 
 
About much would you spend on food each week? 
 $_______________ 
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Food Security Questions- household scale 
 
We want to ask you some questions about particular foods you choose, and the 
buying of food or gifting of food. We are interested in whether you feel you always 
have sufficient resources to have the food you need for yourself and the people you 
live with. We are not concerned with your budget, or how you spend your money, but 
we are more interested in finding out about how people get the food that they need 
for their household to eat and share. 
 
(In  all  questions  ‘we’  refers  to  the  household) 
 
First  of  all  we  know  that  people  can’t  afford  to  eat  properly.  It’s  what  you  think  eating  
properly is- not what I or someone else thinks. 

i) We can afford to eat properly. 
 Always �  Sometimes �  Never �  Don’t  know  � 
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We are interested in whether you run out of basics, like 
bread, potatoes, etc because you do not have enough 
money. We are not referring to treats or special foods. How 
often had this been true in the past six months? 

1. Food runs out in our household due to lack of money. 

    

Now we are interested in whether lack of money leads you to 
sometimes have smaller meals than you would like or 
whether  there  isn’t  enough  food  for  seconds  or  you  
sometimes skip meals? We eat less because of lack of 
money. How often has this been true for your household over 
the past six months? 

2. We eat less because of lack of money. 

    

Now we are going to talk about the variety of foods you eat. 
By variety we mean the number of different kinds of food you 
have. The variety of foods we are able to eat is limited by 
lack of money. How often has this been true for your 
household over the past six months? 

3. The variety of food we are able to eat is limited by lack 
of money 

    

Some people rely on support and assistance from others for 
supplying their regular food and we are interested in finding 
out how many people fall into this group. We rely on others 
to provide food and/or money for food for our household, 
when  we  don’t  have  enough  money. How often had this been 
true for your household over the past six months? 

4. We rely on others to provide food and/or money for 
food,  for  our  household,  when  we  don’t  have  enough  
money 
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Also, some people have to rely on other sources of help such 
as food grants or food banks. We make use of special food 
grants  or  food  banks  when  we  don’t  have  enough  money  for  
food. How often has this been true for your household over 
the past six months? 

5. We make use of special food grants or foodbanks 
when we do not have enough money for food 

    

We know that some people get quite stressed and worried 
about  providing  enough  food  even  though  they  don’t  actually  
go without food. We feel stressed because of not having 
enough money for food. How often has this been true for 
your household in over the past six months? 

6. We feel stressed because of not having enough 
money for food 

    

We recognise that for some people food and sharing with 
others  is  important,  to  the  point  that  they  don’t  have  enough  
food for themselves. In this question we are only interested 
in social situations that are gatherings within, or outside, the 
household. As a result people may find themselves 
stressed/whakama (embarrassed) about their koha (gifts) 
when providing food for others. It is stressful because we 
can’t  provide  the  food  we  want  for  social  occasion.  How  often  
has this been true for your household in the past six months? 

7. I  feel  stressed  because  I  can’t  provide  the  food  I  want  
for social occasions 
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These are interviewer administered open- ended questions 
Æ Completeness check of diet record 
Additional Questions 
 
Do you use any strategies to make food last?  If so could you provide further details 
 
 
 
How do you deal with food cost when you have unexpected expenses such as health care 
or a school field trip pop up?  
 
 
 
Evaluation:  
How did you find completing the four weighted diet records? 
 
 
Was there any difficulties/anything you would suggest changing?  
 
 
Could your child fill in their own diet record booklet? 
 
 
How did you find documenting your food expenditure during the week? 
 
 
Were the communication methods ok? Phone, in person, letters? Or not?  
 
 
Any improvements you could suggest? 
 
 
Any other comments?  
 
 
When the main study is completed would you like an update of the results? 

 No  ☐  Yes  ☐ 

Are you interested in participating in studies in the future?  

 No  ☐  Yes   

 
Any other comments: 
 
 


