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ABSTRACT

Background
The use of food banks has risen sharply in the UK, however the epidemiology of UK food insecurity is
undeveloped. This study contributes to the field by analysing socio-demographic risk factors for food

insecurity in a female, ethnically diverse population.

Methods
Data from the Born in Bradford cohort were matched with data on food insecurity from the nested
BiB1000 study (N=1280). Logistic regression was used to model food insecurity in relation to

ethnicity and socio-demographic factors.

Results

Food insecurity, reported by 13.98% of the sample, was more likely among White British than
Pakistani women (crude OR 1.94, 95% Cl 1.37; 2.74, adjusted OR 2.37, 95% Cl 1.57; 3.59). In fully
adjusted analyses, food insecurity was associated with a range of socio-economic measures
particularly the receipt of mean-tested benefits (adjusted OR 2.11, 95% CI 1.41; 3.15) and perception
of financial insecurity (adjusted OR 8.91, 95% Cl 4.14 to 19.16 for finding it difficult/very difficult

compared to living comfortably).

Conclusions
The finding that food insecurity prevalence may be higher than previously thought and that food
insecurity is highly associated with socio-economic status, notably benefit receipt, is a cause of

concern necessitating an urgent policy response.



BACKGROUND

Food insecurity, defined as the “limited or uncertain availability of nutritionally adequate and safe
foods or limited or uncertain ability to acquire acceptable foods in socially acceptable ways”,(1) has
increased dramatically in the United Kingdom (UK) since 2008.(2) Between April 2015 and April
2016 over 1.1 million people were given at least three days’ worth of emergency food supplies from

the Trussell Trust’s UK network of foodbanks.(3)

Despite the extent and urgency of people in need of food assistance, evidence on the prevalence
and epidemiology of UK food insecurity remains sparse. Foodbank data serves as a proxy for a
measure of food insecurity prevalence and provides the best insight into risk factors.(4) However,
foodbank data underestimates the number of people facing insecure food access in the UK; United
Nations (UN) survey data suggests that 8.4 million people, 10.1% of the UK population, were food
insecure in 2014.(5)

There is an established body of international evidence indicating that food insecurity differs by sex.
Women in low-income households are at particular risk of food insecurity and households with
children headed by single females are more likely to be food insecure than other household types (6,
7). Household financial insecurity among female-headed households in North America appears to be
inextricably linked to food insecurity. Tarasuk (8) found that, among women in Toronto, the
circumstances identified as precipitating acute food shortages included chronically inadequate
incomes; the need to meet additional, unusual expenditures; and the need to pay for accumulated
debts.(8) However, a one-to-one correspondence between food insecurity and financial insecurity
does not exist.(9, 10) Roughly 15% of all food insecure Canadian households are not income poor
and, in 2012, 29% of food insecure US households had incomes higher than 185% of the federal

poverty line.(10)

Food insecurity among women in the post-natal period may have serious implications for the
wellbeing of the mother and the development of the child.(11, 12) Mothers in food insecure
households often compromise their own food intake to ensure their children have sufficient food;
this may lessen the direct effect of food insecurity on children in the household (through reduced
food intake), however it may not necessarily protect children from the wider pervasive effects of
food insecurity. The psychological consequences of maternal food insecurity have been linked to

poorer infant feeding practices and increasing strain and irritability in parent-child interactions.(13)



Moreover, food in the immediate post-natal period may have long-term effects for the child: dietary
patterns emerge early and track through infancy into later childhood and adulthood.(14) Given the

strength of the influence of food practices throughout post-natal period on the health and wellbeing
of the mother and the infant,(15, 16) improving household food security in the post-natal period is a

key public health opportunity to improve long-term outcomes.

The findings of North American food insecurity research may not, however, translate directly onto
the UK context, given cultural differences and variations in welfare-provision. Yet, in the absence of
empirical UK evidence, understanding of predictors of food insecurity among UK populations is
predominantly gleaned from North American studies. The available UK evidence suggests that food
insecurity is negatively associated with household income and education (17) and is more common

in households where the mothers are younger, smokers and in receipt of financial benefits.(18)

International evidence identifies ethnic variations in the prevalence of food insecurity.(7, 19-22) For
example, in the United States, black and Mexican American families are more likely to be food
insufficient than the general population.(7) There are reasons to believe that some UK ethnic
minority groups may be particularly disadvantaged and highly vulnerable to food insecurity. In the
UK, people from ethnic minority groups are more deprived and have worse health outcomes on
average than the white ethnic majority.(23) Pakistanis and Bangladeshis report the poorest health,

followed by Caribbeans, Indians and African Asians.(23)

There is an absence of quantitative evidence on ethnic differences in UK food insecurity. Qualitative
studies in the UK have found very low use of food aid by certain ethnic minorities,(24) in particular
those of Pakistani/Bangladeshi origin,(25) notwthstanding high rates of severe poverty among these
groups. A possible explanation may be strong familial and social support networks among some
ethnic minority groups, which shield the individual from the deleterious effects of poverty on health
outcomes, such as food insecurity. However, this theory, known as the ethnic density hypothesis,

has weak evidential support.

This study draws upon Born in Bradford (BiB) cohort data to investigate food insecurity among a
highly vulnerable population in the UK: women who have recently given birth.(26) The dataset
provides a unique opportunity to explore socio-demographic differences in food insecurity between
White British (WB) and Pakistani women, an under-researched topic in the UK and internationally.

The study has two aims. First, to describe the prevalence of and socio-demographic risk factors for



food insecurity in a vulnerable female population and, second, to compare the prevalence and

epidemiology of food insecurity between WB and Pakistani women.

METHODS

The study design is a cross-sectional study in a cohort. We analysed survey data collected from the
BiB birth cohort,(11) and we combined these data with data from the nested BiB1000 study.(27)
Bradford is a northern English city with high levels of socio-economic deprivation and ethnic
diversity. BiB is a cohort set up to examine the impact of social, environmental, psychological,
behavioural and biological factors on maternal and child health and well-being. Pregnant women
(N=12453) were recruited around 26 to 28 weeks pregnancy at Bradford’s only maternity unit when
attending universal screening for gestational diabetes between 2007 and 2010. More than 80% of
women who attended the screening were recruited into the cohort,(26) and of these 1735 took part

in BiB1000 after receiving an invitation from the BiB research team.

Ethics approval for the data collection was granted by Bradford Research Ethics Committee (Ref

07/H1302/112).

We matched data from the BiB questionnaire with data on food insecurity from the nested BiB1000

study, thereby including a sub-set cohort in the study.(12)

Outcome variables

The outcome of interest was food insecurity, coded as binary variable: food secure and food

insecure.

Exposure variables

The exposure was multiple socio-demographic factors: self-assigned ethnicity (WB and Pakistani due
to predominance of these ethnic groups in the sample); cohabitation status; number of people living
in the household; maternal age; occupation of the father®; receipt of means-tested benefits;

perception of financial security; and maternal education.

1 . . .
Paternal employment was employed as a marker of a woman’s socio-economic status because a high
proportion of Pakistani women had never been employed.



Covariates

Covariates used in the analyses were: maternal age; socio-economic status (as indicated by
occupation of the father); receiving means-tested benefits; perception of financial insecurity;
mother’s education; self-assigned ethnicity (two largest groups: WB and Pakistani); cohabitation
status; and number of people living in the household (measured at the 12 month wave of the nested

BiB1000 study).

Food insecurity questionnaire

Household food insecurity was assessed when babies were 12 to 18 months using the validated 18-
item US National Household Food Security Survey Measure (HFSSM).(28, 29) The food security
guestions condition the event or behaviour identified as being due to financial limitation (such as “...
because we couldn’t afford enough food”). Each question addresses an explicit time frame, either
the past 12 months or the past 30 days. Taken together, the systematic set of 18 questions provide

a single measure of the severity of food insecurity.(30)

Each household is classified into one of four food security status categories depending on its value
on the food security scale. In 2006, following the recommendation of the US National Academy of
Sciences, the four grouping classification scheme was abandoned for a scheme encompassing three
groups.(29) The food insecurity survey used in the BiB1000 12 month survey wave unfortunately
does not reflect these developments, using the original four group classification. Further, in the
logistic regression, small sample sizes meant that the food insecurity variable had to be coded as a

dichotomous variable: food secure and food insecure.

Within the BiB1000 12 month wave (N=1280), 14 women were excluded from the food insecurity

analysis due to missing data or responding ‘don’t know’ or ‘refuse to answer’.

Statistical analysis

We used multiple logistic regression analysis in the full sample and within the two largest ethnic
groups, WB and Pakistani, to calculate unadjusted Odds Ratios (OR) of food insecurity in relation to
all covariates separately. In addition, we calculated adjusted OR for 1) food insecurity in relation to

all covariates combined in a multivariate model, 2) food insecurity in relation to all covariates with



p<0.1in Model 1. Average Marginal Effects were calculated to facilitate interpretation of results. All

analyses were conducted using Stata 14.

RESULTS

There was a relatively high prevalence of respondents who reported some form of food insecurity
(13.98%), however, the majority of food insecure respondents reported moderate, rather than
severe, food insecurity (see Table I). Food insecurity was reported more frequently among WB

(18.1%) than women of Pakistani women (10.3%) (Pearson chi2 14.23, p<0.001).

Table I. Sample characteristics

Individual characteristics Number in sample  Pakistani White British
N total = 1280 (%) N total = 624 N total = 480

Ethnic group (baseline)

Pakistani 780 (48.87)

White British 596 (37.34)

Mixed Other 87 (5.45)

Indian 65 (4.07)

Bangladeshi 36 (2.26)

Black 32(2.01)

Mean maternal age at delivery (baseline) 27.49 (sd 5.61) 27.70 (sd 5.13) 26.91 (6.10)

Occupation of the father (baseline)

Non-manual 669 (42.10) 266 (34.59) 300 (51.81)

Manual 494 (31.09) 302 (39.27) 137 (23.66)

Self-employed 187 (11.77) 112 (14.56) 53(9.15)

Unemployed 177 (11.14) 77 (10.01) 75 (12.95)

Other (Don’t know/student) 62 (3.90) 12 (1.56) 14 (2.42)

Mother’s education (baseline)

<5 GCSE equivalent 353 (23.93) 201 (27.13) 120 (21.90)

5 GCSE equivalent 513 (34.78) 249 (33.60) 217 (39.60)

A-level equivalent 217 (14.71) 89 (12.01) 95 (17.34)

Higher than A-level 392 (26.58) 202 (27.26) 116 (21.17)

Subjective poverty (baseline)

Living comfortably 421 (26.49) 215 (27.71) 141 (23.78)

Doing alright 666 (41.91) 315 (40.59) 257 (43.34)

Just about getting by 366 (23.03) 191 (24.61) 143 (24.11)

(

Finding it difficult or very difficult to manage 136 (8.56) 55 (7.09) 52 (8.77)

Receiving means-tested benefits (baseline)

Yes 646 (40.55) 352 (45.19) 221(37.27)
No 947 (59.45) 427 (54.81) 372 (62.73)
Cohabitation status (baseline)

Living with the baby’s father or another 1,372 (86.29) 739 (95.11) 441 (74.49)
partner

Not living with a partner 218 (13.71) 38 (4.89) 151 (25.51)



Household size

2-4 people 749 (53.81) 220 (32.35) 412 (79.54)
5-15 people 643 (46.19) 460 (67.65) 106 (20.46)
Food insecurity

Food secure 1101 (86.02) 560 (89.74) 393 (81.88)
Moderate food insecurity 133 (10.39) 50 (8.01) 62 (12.92)
Food insecure with hunger 39 (3.04) 12 (1.92) 22 (4.56)
Food insecure with severe hunger 7 (0.55) 2(0.32) 3(0.62)

WB women were more likely than Pakistani women to report food insecurity (crude OR 1.94, 95% ClI
1.37 to 2.74 and adjusted OR 2.15, 95% Cl 1.45 to 3.17) (Table Il). In bivariate analyses, food
insecurity was also associated with not living with a partner, receiving benefits, paternal manual
employment and unemployment compared to non-manual employment, low maternal education
and subjective poverty. The increased odds of food insecurity for women not living with a partner
(crude OR 2.56, 95% Cl 1.74 to 3.78) were no longer significant in the adjusted model (OR 0.96, 95%
Cl1 0.53;1.74). Of the socio-economic measures, subjective poverty had by far the strongest
association with food insecurity (adjusted OR 8.91, 95% Cl 4.14 to 19.16 for finding it difficult/very
difficult compared to living comfortably). The wide confidence intervals are due to small sample
sizes, particularly in the upper categories of the variable. Receipt of means-tested benefits was also
strongly associated with food insecurity; a mother reporting receipt of means-tested benefits has an
estimated 17.7% probability of reporting food insecurity (95% ClI 14.31; 21.20), compared with a

9.8% probability for a mother reporting no receipt.

When stratified by ethnicity, older maternal age was associated with food insecurity among
Pakistani women (adjusted OR 1.06, 95% CI 1.00; 1.12), while being associated with lower levels of
food insecurity among WB women (adjusted OR 0.95, 95% Cl 0.90; 1.01). The relationships between
socio-economic measures and food insecurity are stronger for WB than Pakistani women (Table Il).
For example, the probability of food insecurity according to the adjusted model is 25.9% (95% ClI
19.45; 32.40) for WB women with means-tested benefits compared with 13.0% (95% Cl 8.72; 17.20)
for those without. For Pakistani women, the probability of food insecurity is 11.0% (95% Cl 7.45;
14.47) for those reporting means-tested benefits and 8.9% (95% Cl 5.62; 12.16) for those without.



Table IlI. Logistic regression analysis of food insecurity (12 months) by explanatory variables at
baseline (except for household size, which is taken at 12 months)

Explanator
y variables

Ethnicity
Pakistani

White
British

p value
Household
size

2-4

5-15

p value

Age

p value

Cohabitati
on status
Living with
the baby's
father or
another
partner
Not living
with a
partner

p value

Measures
of SES
Receipt of
means-
tested
benefits
No

Yes

p value

Paternal
employme
nt

Non-
manual
Manual

All women

Unadjuste
d bivariate
OR

1.00

1.94
(1.37;2.74)
<0.001

1.00

1.12
(0.80;1.57)
0.500

0.97
(0.95;1.00)
0.091

1.00

2.56 (1.74;
3.78)

<0.001

1.00

2.47
(1.79;3.40)
<0.001

1.00

1.75
(1.21;2.55)

*

Multivariat
e OR (a)

1.00

2.54
(1.55;4.16)
<0.001

1.00

0.97
(0.59;1.59)
0.895

1.01
(0.97;1.05)
0.641

1.00

0.96
(0.53;1.74)

0.886

1.00

2.00
(1.27;3.14)
0.003

1.00

1.59
(0.96;2.63)

Multivariat
e OR (b)

1.00

2.15
(1.45;3.17)
<0.001

n/a

n/a

n/a

n/a

n/a

n/a

1.00

2.11
(1.41;3.15)
<0.001

1.00

n/a

Pakistani origin

Unadjuste
d bivariate
OR

n/a

n/a

n/a

1.00

1.17
(0.63;2.15)
0.618

1.07
(1.02;1.12)
0.007

1.00

1.26
(0.43;3.73)

0.671

1.00

1.70
(1.01;2.87)
0.047

1.00

1.29
(0.71;2.35)

Multivariat
e OR

n/a

n/a

n/a

1.00

n/a

1.06
(1.00;1.12)
0.041

1.00

n/a

n/a

1.00

1.31
(0.74;2.34)
0.353

1.00

n/a

White British

Unadjuste = Multivariat
d bivariate e OR

OR

n/a n/a
n/a n/a
n/a n/a
1.00 n/a
1.29 n/a
(0.72;2.30)

0.385

0.93 (0.89; 0.95
0.97) (0.90;1.01)
0.001 0.107
1.00 1.00
1.87 0.91

(1.13;3.09) = (0.48;1.74)

0.014 0.779
1.00 1.00

4.26 2.77
(2.61;6.93)  (1.50;5.11)
<0.001 0.001

1.00 1.00

3.09 2.29

(1.76;5.41)  (1.17;4.49)
*

*



Self- 0.58 0.60 n/a 0.32 n/a 0.72 0.74

employed | (0.29;1.17)  (0.25;1.44) (0.09;1.11) (0.24;2.17)  (0.22;2.43)

Unemploy | 2.46 1.38 n/a 1.49 n/a 3.62 1.26

ed (1.52;3.97)  (0.71;2.69) (0.64;3.47) (1.83;7.14)  (0.55;2.91)
* *

Other 1.97 1.41 n/a - - 3.18 1.32
(0.78;5.00) @ (0.28;6.97) (0.78;12.99 @ (0.24;7.32)

)

Mother's

education

<5 GCSE 1.00 1.00 1.00 1.00 1.00 1.00 1.00

equivalent

5 GCSE 0.81 0.83 0.80 0.55(0.28; | 0.59 0.83 1.34

equivalent = (0.54;1.21) (0.49;1.41) (0.50;1.28) 1.07) (0.29;1.18)  (0.46;1.50) = (0.66;2.73)

A-level 0.68 0.88 0.81 0.66(0.27; | 0.87 0.57 1.01

equivalent | (0.40;1.16) @ (0.44;1.77) (0.44;1.51)  1.63) (0.34;2.22) | (0.27;1.23) (0.41;2.52)

Higher 0.31 0.47 0.50 0.45 0.44 0.18 0.75

than A- (0.18;0.52)  (0.23;0.96) (0.27;0.92)  (0.21;0.94)  (0.20;0.95) = (0.07;0.48)  (0.24;2.37)

Ievel * * * * * *

Subjective

poverty

Living 1.00 1.00 1.00 1.00 1.00 1.00 1.00

comfortabl

y

Doing 2.20 2.46 1.86 2.48 2.11 2.27 1.58

alright (1.25;3.85)  (1.15;5.24) (0.97;3.56)  (1.04;5.91) (0.87;5.15)  (0.90;5.73) (0.60;4.22)
* * *

Just about 5.71 6.13 4.61 4.24 3.41 9.00 5.90

getting by (3.26;9.98)  (2.86;13.13  (2.42;8.78) (1.76;10.18 @ (1.38;8.43) @ (3.62;22.35 (2.24;15.52

Finding it 10.91 12.14 8.91 8.30 8.39 17.00 11.84

difficult/ve | (5.80;20.56 @ (4.99;29.53 @ (4.14;19.16 | (2.99;23.02 (2.93;23.99 @ (5.91;48.87 @ (3.61;38.80

ry difficult  )* )* )* )* )* )* )*

to manage

(a) Multivariate model controlling for ethnicity, household size, age cohabitation status and paternal
employment.

(b) Final multivariate model with predictors from Model a with p<0.1

* p value<0.05.

DISCUSSION

Main finding of this study

In our low-income, multi-ethnic UK sample 14% was food insecure. Food insecurity was higher
among WB (18.9%) than Pakistani (10.3%) women, over and above other socio-demographic factors.
Food insecurity was associated with maternal age and multiple markers of socio-economic status
(SES). A woman'’s perception of her financial security had the strongest association with food

insecurity, even when adjusted for other demographic characteristics such as ethnicity, age and



cohabitation status. However, receipt of means-tested benefits was also highly associated with food
insecurity. The demographics of food insecurity differed between Pakistani and WB women.
Maternal age was only associated with food insecurity among Pakistani women and the relationships

between various SES measures and food insecurity were stronger for WB women.

What is already known on this topic

The prevalence of food insecurity (14%) was higher than that reported in the Southampton
Women's Survey (SWS) cohort study (4.6%) (18) and the E-Risk Study (9.7%).(31) Differences in
methodology used for the assessment of food insecurity and socio-demographic differences
between the populations make direct comparisons difficult. However, given the strong demand
found at the ten food banks in Bradford,(24) the high prevalence of food insecurity identified is likely
to reflect a contemporary acute need for support. It is well established that SES, particularly income,
is the household characteristic most predictive of food insecurity status,(9, 32-35) as was apparent
here. In this study, financial insecurity had the strongest association with food insecurity; while this
may be a reflection of the strength of the association between perception of financial insecurity and
food insecurity, it may also be attributable to the subjective nature of both measures. Further, SES is
not a relevant predictor of food insecurity for everyone.(9) In the United States, half of those
experiencing hunger have incomes above the poverty level.(9) Reflecting this, 15.2% of women in

our sample reporting to be ‘living comfortably’/‘doing alright’ reported food insecurity.

International evidence finds ethnic variations in the prevalence and experience of food insecurity
(19, 21, 36) and identifies an over-representation of US African Americans at food pantries.(37, 38)
This study also identified variations in food insecurity by ethnicity, with Pakistani women reporting
lower levels than WB women. No studies on food insecurity and ethnicity have, to our knowledge,
disaggregated South Asians into Indians, Pakistanis and Bangladeshis, limiting comparison or
validation of these findings. Our finding that Pakistani women are statistically less likely to report
food insecurity than WB women may be explained by multiple factors. Extended living, the
traditional norm in many immigrant communities of South Asian origin, where three or more
generations of a family live in the same household, may be associated with good health
outcomes.(39) When living in socioeconomic deprivation, extended families may be more likely to
share the burden of financial restrictions and provide emotional support. However, we found that,
although Pakistani women were more likely to live in larger households, the number of people in the

household was not associated with food insecurity. Alternatively, intra- and inter-household social



support may be a protective factor against food insecurity.(16) Some South Asian cultures observe a
tradition whereby women receive social support in the period immediately after birth; evidence
suggests that women who have lower levels of social support find it difficult to adhere to traditional
eating practices, cook and consume healthy foods following birth.(16) However, self-perceived social
capital within Pakistani households in Bradford is lower than that within WB households.(39) It is
possible that wider social networks provide financial and emotional support to poor Pakistani
families within the community, making them less vulnerable to poor health outcomes, such as food
insecurity. Although the evidence is mixed, studies indicate that social capital can buffer health
outcomes of disadvantaged groups.(40-44) The biraderi — kinship networks within the Pakistani
community — operate in Bradford and may be an important social structure within which social and
economic capital are exchanged.(45, 46) However, the extent to which social networks mitigate food

insecurity among the Pakistani community requires more research.

What this study adds

This study is the first on food insecurity in an ethnically diverse population in the UK. The finding
that food insecurity prevalence may be higher than previously thought and that food insecurity is
highly associated with SES, notably benefit receipt, is a cause for concern necessitating an urgent
policy response. The rapid spread of foodbanks is a new phenomenon, raising concerns from the
UK’s Faculty of Public Health that “the welfare system is increasingly failing to provide a robust last
line of defence against hunger.”(47) Changes to the social security system, as well as the inadequacy
of social security payments for a minimum standard of living,(48) appear to be a key driver of
increases in UK food insecurity.(49) In this study, 33.3% of women in receipt of Income Support and
26.1% in receipt of Job Seekers Allowance reported food insecurity, pointing to the insufficiency of

this state support for women with young children at a crucial time of life.

Physicians have key roles as advocates, however in the current foodbank system physicians are
adopting gatekeeper roles.(50) According to a recent survey, 22% of GPs have been asked to make
referrals to foodbanks.(50) In Canada, household food insecurity has been found to be a robust
predictor of both health care utilization and health-related costs incurred by working-age adults.(51)
Indeed, NHS statistics show that 7366 people were admitted to hospital with a primary or secondary
diagnosis of malnutrition between August 2014 and July 2015.(52) Action on the root social and

economic factors that trigger reliance on food banks is urgently required.



Food insecurity was lower in Pakistani households and the strength of the association between food
insecurity and SES was weaker in the Pakistani sub-sample. This may be attributable to under-
diagnosis of food insecurity, inadequate measurement of SES among Pakistani households (53)
and/or the protective role of social networks within ethnic minority groups,(42) providing a buffer
against the detrimental effects of poverty on health outcomes. Further research on the perception

and experience of food insecurity in varying ethnic groups is required to explain differences.

Limitations of this study

The sample consists of a highly selected cohort - women in Bradford obtaining practical care at the
Bradford Royal Infirmary from 2007-09 - and cannot be generalized to all pregnant women. The
sample is more ethnically diverse and has higher levels of deprivation than the UK average; the
findings may, therefore, have limited relevance for affluent, ethnically homogenous areas of the UK.
Sample size limitations restricted the number of ethnic groups available for analysis and, hence, we
focused on the two largest ethnic groups — WB and Pakistani. In addition, the demographics of the

sample allow for conclusions about food insecurity among women only.

The food insecurity questionnaire was conducted at one time-point, precluding longitudinal analysis,
and hunger was self-reported, raising questions about the reliability of the measure. It is possible
that the measure of household food insecurity is a poor reflection of the food security status of the
women in the sample as among pregnant women and new mothers, evidence suggests that,
household food insecurity may not be associated with overall diet quality.(54) In the multivariate
analysis, adult items are not considered separately from child items and, hence, differences in
reporting child experiences of hunger could underlie differences in the prevalence of food insecurity.
Further research (sensitivity analyses) is required re-running the analysis only using items in the

adult set to assess whether ethnic differences still hold.

Immigration status is not addressed in the study and it is possible that differences exist between
women who are first generation immigrants and those from families that have been in the UK for
over 30 years. However, the issues are too complex and the people’s status too ambiguous for
immigration status to be included as an aside in this article. An in-depth consideration of the effect

of immigration on food security is a subject for further research.



Unfortunately it was not possible to obtain a valid measure of income for all sample participants and
perceived financial security, highly associated with food insecurity, may be problematic. It is a)
subjective b) highly correlated with food insecurity, opening up the possibility of collinearity c)
subject to very small sample sizes in the more severe categories, resulting in large confidence

intervals.
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