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Background: The relationship between disability and food insecurity is under-researched. Risk of food insecurity
may vary by type and number of disabilities. We examine the hypotheses that (i) a higher number of disabilities
increases risk of food insecurity and (ii) associations of physical disabilities, mental/cognitive disabilities or a
combination of both types with food insecurity may differ in strength. Methods: Data came from the fifth
wave of the UK’s Food Standards Agency’s Food and You survey (2018), which contains detailed information
on disability and household food insecurity. We used logistic and multinomial logistic regression to model the
number and type of disabilities as predictors for food insecurity outcomes, controlling for socio-demographic
factors. Results: Both type and number of disabilities predicted food insecurity. Every additional disability was
associated with higher odds of food insecurity [odds ratio (OR): 1.60, 95% confidence interval (CI): 1.40–1.83].
Among people with a disability, every additional disability was associated with 19% higher odds of food insecurity
(OR: 1.19, 95% CI: 1.05–1.34). People with both physical and mental/cognitive disabilities had increased odds of
severe food insecurity (OR: 8.97, 95% CI: 3.54–22.7). Conclusion: Number and type of disabilities are associated
with higher risk of food insecurity. A combination of physical and mental/cognitive disabilities, as well as having
multiple disabilities are each independently associated with higher risk of food insecurity. Policy-makers may thus
consider using targeted and tailored policies to reduce barriers to social and financial inclusion of disabled people
to reduce food insecurity.
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Introduction

An emerging literature on food insecurity and disability has
shown that disability is associated with higher risk of food in-

security.1–3 According to the biopsychosocial model of disability,4

disability is understood as an interaction between a person and so-
cial context. Thus, the relationship between disability and food in-
security may reflect the fact that disabled people are at higher risk of
socio-economic disadvantage and exclusion5,6 due to facing signifi-
cant barriers to education, work, adequate income and financial
security.7,8,9 Disabled people also endure higher costs of living and
are more likely to experience ill-health.10,11 Lower socio-economic
status and ill-health have both been shown to increase the risk of
food insecurity.12,13

While studies in high-income countries have found that food
insecurity is strongly associated with mental,2,14,15 physical and
chronic illness,16,17,18 research looking at the relationship between
disability and food insecurity is limited and of mixed quality.3 This
relationship is likely to be bidirectional, as food insecurity may in-
crease the risk of physical disability, while at the same time, poor
health among disabled people may lead to food insecurity.19,20 A
limited number of studies in high-income countries suggest that the
type and intensity of disability, as well as chronicity of food inse-
curity, may be important to understand the relationship between
disability and food insecurity. Previous studies have focused primar-
ily on the USA or have faced important limitations regarding the
measurement and modelling of food insecurity. Studies in the USA
and Canada have found that work-limiting disabilities are associated
with food insecurity, as well as being disabled and of working
age.2,17,21 Functional disabilities such as mobility limitations,

barriers particularly faced by physically disabled people, as well as
barriers as a result of cognitive impairments, have been associated
with a higher risk of food insecurity.22,23 Studies also suggest that
some groups of disabled people, such as people with lower or more
insecure incomes, may be at higher risk of facing food insecur-
ity.12,24 However, few studies have examined how different types
of disability as well as the number of disabilities relate to the risk
of food insecurity, particularly in the UK context. A better under-
standing of how different experiences of disability relate to food
insecurity and to what extent food insecurity risk varies among
disabled people is critical for developing targeted and tailored pol-
icies and programmes for reducing food insecurity among disabled
people.

In this paper, we explore the hypothesis that categories and num-
ber of disabilities are independently associated with food insecurity.
This hypothesis is motivated by literature suggesting that different
types of disability pose different barriers and facilitators to inclusion
and equality of access to adequate food. For example, mentally/cog-
nitively disabled people may face particular knowledge, information
and income and work barriers, such as difficulty building or main-
taining social networks and facing discrimination and stigma.25 On
the other hand, physically disabled people may be more likely to face
particular food access barriers associated with the physical and built
environment.26–28 Based on this literature, we focus on two hypoth-
eses. Firstly, we hypothesize that having multiple disabilities puts
people at higher risk of food insecurity due to more and/or a higher
intensity of barriers to access and participation that increase social
disadvantage,29 e.g. public transport and supermarket access, exclu-
sion from secure and sufficient income, higher likelihood of poorer
health.30 Second, we hypothesize that mentally/cognitively disabled
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people have higher risk of food insecurity than people who are
physically disabled due to lack of parity in terms of social support
and support services which could lead to higher unmet need31 and
that people with a combination of categories will experience higher
risk of food insecurity than people who have only physical or only
mental disabilities.

Methods

Data source and sample

Data came from the UK’s Food Standards Agency’s Food & You
survey (F&Y), a repeated cross-sectional, representative survey of
adults aged 16 and over in England, Wales and Northern
Ireland.32 The survey uses random probability sampling and
face-to-face computer-assisted personal interviewing. At the time
of analysis, it was the only nationally representative dataset in the
UK containing an internationally agreed measure of household food
insecurity: the United States Department of Agriculture (USDA)’s
Adult Food Security Survey Module.33 Data from Wave 5 of F&Y,
conducted in 2018, were used, as this wave collected detailed
information about disability.32 Of the 6346 eligible addresses
approached, the response rate was 48.2%, resulting in a sample
size of 3059 adults.32

Number and type of disability

In line with the definition of disability in the UK Equality Act,34

respondents were asked if they had any physical or mental health
conditions or illnesses lasting or expected to last for 12 months or
more. Respondents who answered affirmatively were then asked
whether any conditions or illnesses affected them in any of nine
specific areas: mental health; social or behavioural problems; mem-
ory; learning, understanding or concentration problems; vision;
hearing; mobility; dexterity; or stamina or breathing or fatigue.
Respondents could indicate if their condition affected them in other
areas or ‘none of the above’. Based on this information, we con-
structed a continuous variable that indicated the number of areas of
disability, which ranged from 0 to 8. To provide visualization of the
age-adjusted relationship between number of disability areas and
food insecurity (figure 1), we also created a four-level categorical
variable (0: no disabilities; 1–2, 3–4 and 5 or more).

We created a separate categorical variable that captured the
broad type of disability individuals experienced. Subcategories
were as follows: no disability; physical (vision, hearing, mobility,
dexterity, stamina/breathing/fatigue) disability only; mental or
cognitive (social/behavioural, memory, learning, understanding/

concentration) disability only; or both physical and cognitive/
mental disability. We combined cognitive and mental disabilities
into a single category based on prior literature (i.e. disabling
mental ill-health can be considered a cognitive limitation), and
we expected barriers and impacts associated with these types of
disability to share common mechanisms.2,23 We grouped a range
of physical disabilities into one category, each of which may have
different associations with food insecurity.22 Unfortunately, low
sample sizes for each individual physical condition precluded a
more refined analysis for specific disabilities.

People who indicated having physical or mental health conditions
or illnesses but who did not provide information on domains
affected by them (i.e. selected ‘other’) were excluded (n¼ 124), as
it was not possible to accurately establish the number of areas in
which disability was experienced.

Food insecurity

Food insecurity was measured by the USDA’s 10-item Adult Food
Security module, a validated scale that aims to capture the preva-
lence of food insecurity in the general population. According to
standard USDA practice, food insecurity is identified by three or
more affirmative responses to questions on the module, and severe
food insecurity is identified by six or more affirmative responses. At
this level, respondents have indicated experiences of going without
food. In addition to examining food insecurity and severe food in-
security outcomes, a measure of chronicity of food insecurity was
derived from the first three module questions which ask respondents
how often they worried about running out of food; how often food
actually ran out; and how often they could not afford to eat balanced
meals. Respondents who indicated ‘Never true’ for all three ques-
tions were coded as not experiencing food insecurity; respondents
who indicated ‘sometimes true’ to at least one question, but did not
indicate ‘often’ in any of the questions, were coded as ‘sometimes
experiencing food insecurity’. Finally, respondents who indicated
‘often true’ to at least one question were coded as ‘often
experiencing food insecurity’. Ten respondents were excluded as
they provided no information on these questions.

Control variables

Reflecting a biopsychosocial model of disability, we control for
socio-economic factors that may influence experiences of disability.
The following control variables were used: age group (16–24, 25–34,
35–44, 45–54, 55–64, 65–74, 75þ), gender, ethnicity (white vs
‘other’), household composition (single and no children, single
with children, married with no children and married with children);

Figure 1 Relationship of food insecurity with number and category of disabilities. Probability of food insecurity by disability number and
category. Note: Predicted probabilities adjusted for age
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work status (in work, retired, unemployed, ‘other’), income bracket
(<£10 399, £10 400–£25 999, £26 000–51 999, >£52 000, missing)
and level of education (no qualification, ‘other’, university degree);
‘other’ referred to another kind of educational, professional, voca-
tional or work-related qualification. Household income was not
reported by 754 respondents (24.6%) so a derived variable was
created with a new level for ‘missing’. The numbers of respondents
missing data for other covariates were as follows: age (n¼ 9, 0.29%),
sex (n¼ 0, 0.00%), highest qualification (n¼ 16, 0.52%), work sta-
tus (n¼ 1, 0.03%), household composition (n¼ 11, 0.36%) and
ethnicity (n¼ 13, 0.42%). Across these covariates combined, 16
respondents were dropped from the analysis due to missing data.

Statistical analysis

Logistic regression was used to model the probability of ‘any’ and
‘severe’ food insecurity as a function of (i) the number of disabilities
and (ii) the type of disability, controlling for socio-demographic
variables. In a third model, we examine if, conditional on having
at least one disability, the number of disabilities is associated with
increased odds of food insecurity. This model captures the risk
associated with each additional disability among those who have
multiple disabilities. We use the same modelling strategy but a
multinomial regression model to examine the chronicity of food
insecurity as outcome variable.

Sensitivity analyses

Relationships between disability and food insecurity may be stronger
among younger people. Disability becomes more prevalent in older
ages, affecting a wider range of socio-demographic groups. In add-
ition, older people may become eligible for pensions or other welfare
programmes, which reduces their risk of food insecurity. These
factors may mean that disability is less strongly associated with
food insecurity at older ages. To examine this, we present results
stratified by age, using two alternative cut-offs: age 55 (the age at
which claims for disability benefits start to increase rapidly) and age
65 (a common age cut-off used to define older age in the ageing
literature).

All analyses use survey weights provided in the F&Y data to ac-
count for sampling design and stratification.

Results

Descriptive statistics

Table 1 summarizes key descriptive statistics and shows that 22% of
respondents reported a disability. Thirteen percent of the sample
had a physical (but not mental/cognitive) disability; 4% had a men-
tally/cognitive (but not physical) disability, while 5% had both a
physical and mental/cognitive disability. Higher proportions of
respondents who had a mental/cognitive disability and both physical
and mental/cognitive disabilities reported any, severe and more
chronic food insecurity than respondents who had physical or no
disabilities. There were higher proportions of people in older age
groups among physically disabled people, while mental/cognitive
disabilities were more concentrated at ages 18–64.

Disability was associated with several forms of social and econom-
ic disadvantage. Disabled people were less likely to be in work and
more likely to be retired (if physically disabled only), unemployed or
not working for other reasons (if mentally/cognitive disabled only).
For people who reported combined disabilities, larger proportions
were either retired or not working. Disabled people were less likely
to have achieved a degree qualification and were more likely to have
an annual income below £25 999.

Food insecurity and the type and number of
disabilities

Figure 1 shows predicted probabilities of food insecurity derived from a
logistic regression model that controlled for age. The probability of
food insecurity increased linearly with the number of disabilities. To
illustrate, 51% [95% confidence interval (CI): 37–66%] of people who
had five or more disabilities reported food insecurity, compared with
only 7% (95% CI: 6–9%) of non-disabled people and 18% (95% CI:
13–23%) for people with 1–2 disabilities. The age-adjusted prevalence
of food insecurity was 16% (95% CI: 11–22%) for people physically
disabled; 23% (95% CI: 13–33%) for people mentally/cognitively dis-
abled; and 32% (95% CI: 22–42%) for people both physically and
mentally/cognitively disabled. Similar associations were observed for
severe food insecurity (Supplementary figure SA1) and chronic food
insecurity (Supplementary figure SA2).

Table 2 shows the results of logistic regression models that adjusted
for socio-economic and demographic controls. Model 1 shows that
every additional disability was associated with higher odds of food
insecurity [odds ratio (OR): 1.60, 95% CI: 1.40–1.83]. Model 2 shows
there was an increased risk of food insecurity for people who had a
physical (OR: 2.58, 95% CI: 1.45–4.60), mental/cognitive (OR: 3.17,
95% CI: 1.85–7.47) or both physical and mental/cognitive disability
(OR: 6.21, 95% CI: 3.22–12.0). Among disabled people (model 3),
each additional disability conferred a 19% increased odds (OR: 1.19,
95% CI: 1.05–1.34) of food insecurity. In models that used severe food
insecurity as the outcome (see Supplementary table SA1), number of
disabilities and a combination of physical and mental/cognitive
disability predicted severe food insecurity, but not physical or
mental/cognitive disabilities on their own.

Chronicity of food insecurity

Results from multinomial regression analyses examining chronicity
food insecurity as the outcome are presented in Supplementary table
SA2. Both number and each type of disability were associated with
less frequent food insecurity as well as chronic food insecurity.
Among disabled people (model 3), however, an increasing number
of disabilities was significantly associated with chronic food insecur-
ity (OR: 1.27, 95% CI: 1.09–1.49) but not less frequent food
insecurity.

Sensitivity analysis

Table 3 reports results from sensitivity analyses examining whether
associations between disability and food insecurity differ between
older and younger adults. We observed stronger associations be-
tween number of disabilities, physical disabilities and a combination
of physical and mental/cognitive disabilities with food insecurity for
younger age groups (defined as <55 and <65), with these relation-
ships becoming non-significant for adults 65þ. However, among
older adults (55þ or 65þ), the odds of food insecurity were par-
ticularly high for people with mental/cognitive disabilities, though
confidence intervals were large (e.g. OR for mental/cognitive dis-
ability 3.36 [95% CI: 1.65–6.87] among <65; OR: 12.6 [1.22–130]
for 65þ).

Discussion

This study adds to the current literature by examining how number
and type of disabilities are associated with food insecurity. Our
results suggest that physical and mental/cognitive disabilities are
differentially associated with food insecurity, with a combination
of mental and physical disabilities conferring particularly high
risk. We also observed that each additional disability conferred
higher risk of food insecurity, even conditional on having any dis-
ability. These associations were generally stronger for working-age
people.
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Our findings shed new light on the relationship between disability
and food insecurity. We expected different types of disability to have
different associations with food insecurity, reflecting the fact that
underlying mechanisms might differ due to the heterogeneity of
disability experience. Though both physical and mental disabilities
were associated with food insecurity, a combination of both was
more strongly associated with food insecurity, including severe
food insecurity and chronic food insecurity. These results suggest
different mechanisms may underlie associations between physical
disability and mental-cognitive disability with food insecurity and
that when combined, food access is particularly compromised.

Similarly, our findings that an increasing number of disabilities
was associated with higher risk of food insecurity could reflect

increasing barriers to resources important to achieve food security,9

including economic stability.35 Research has shown that people on
low incomes develop coping strategies to try to avoid food insecurity
and shopping around for cheaper food and discounts is often a
coping mechanism to secure an adequate diet.36 However, for
some disabled people, this may be more difficult to implement or
may not be an option at all.3 Such ‘coping mechanisms’ may become
more complex, more costly in terms of finance, impact on other
areas of life, and less possible to pursue with an increasing number
of disabilities. If increasing numbers of disabilities reflect increased
barriers, disabled people may experience an intersection of both
multiplied and new disadvantages.29 Additionally, barriers may be-
come even harder to navigate if someone has a mental/cognitive

Table 1 Descriptive statistics for non-disabled people and by disability category (n¼3609)

Not disabled Physical only Mental/cognitive only Physical and mental/cognitive

n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI)

Total

Whole sample 2094 78.0 (75.9–80.0) 513 13.3 (11.8–15.0) 110 3.65 (2.78–4.78) 215 4.99 (4.16–5.97)

No. of disabilities

None 2094 1 – – – – – –

1–2 0 0 408 84.1 (79.9–87.6) 102 88.4 (75.7–94.9) 40 20.1 (13.2–29.4)

3–4 0 0 99 15.0 (11.6–19.1) 8 11.6 (5.06–24.3) 111 49.5 (39.9–59.1)

5þ 0 0 6 0.94 (0.35–2.51) 0 0 64 30.4 (22.2–40.1)

Age

16–24 160 14.8 (12.6–17.4) 10 5.58 (2.38–12.5) 10 18.3 (9.31–26.1) 4 10.7 (3.89–26.1)

25–34 344 19.0 (16.5–21.7) 15 4.35 (2.45–7.62) 24 24.3 (16.0–35.2) 19 9.12 (4.20–18.7)

35–44 373 17.3 (15.4–19.5) 30 6.48 (4.17–9.94) 27 20.2 (12.5–30.9) 24 8.10 (4.68–13.7)

45–54 380 19.1 (16.8–21.6) 49 11.8 (8.40–16.3) 22 14.2 (8.39–22.9) 41 18.9 (12.8–27.1)

55–64 323 12.8 (11.1–14.8) 107 19.9 (15.8–24.9) 17 15.5 (9.36–24.4) 50 22.2 (15.4–30.9)

65–74 305 10.8 (9.33–12.5) 146 27.0 (22.0–32.6) 8 6.95 (3.11–14.8) 31 12.3 (7.78–19.0)

75þ 203 6.13 (5.10–7.36) 155 24.9 (20.3–30.1) 2 0.60 (0.11–3.39) 46 18.7 (12.5–27.0)

Sex

Female 1214 50 (47.1–52.9) 311 54.6 (49.0–60.0) 60 49.1 (35.7–62.5) 135 54.2 (43.6–64.4)

Male 880 50 (47.1–52.9) 202 45.4 (40.0–51.0) 50 51.0 (37.5–64.3) 80 45.8 (35.7–56.4)

Work status

In work 1262 68.5 (65.3–71.5) 123 32.6 (26.9–38.8) 59 59.0 (47.8–69.4) 50 32.5 (23.4–43.0)

Retired 517 16.5 (14.4–18.8) 307 51.5 (45.4–57.5) 10 7.56 (3.56–15.3) 81 31.9 (24.0–41.0)

Unemployed 75 2.83 (2.17–3.69) 12 3.25 (1.59–6.54) 17 12.9 (6.81–23.2) 16 10.0 (5.62–17.3)

Other 239 12.2 (10.3–14.3) 71 12.7 (10.3–14.3) 24 20.5 (12.7–31.3) 68 25.6 (17.7–35.6)

Qualification

University degree 673 34.5 (31.6–37.5) 108 23.5 (19.0–28.8) 26 24.3 (12.8–41.2) 34 20.2 (14.0–28.3)

Other 1054 50.9 (47.7–54.1) 252 51.9 (45.6–58.2) 63 62.8 (46.6–76.6) 116 56.3 (46.8–65.3)

None 360 14.6 (12.4–17.2) 153 24.5 (19.7–30.1) 21 12.9 (7.04–22.4) 65 23.5 (17.3–31.1)

HH income

<£10 399 159 4.34 (3.46–5.43) 59 8.08 (5.85–11.1) 18 7.51 (4.12–13.3) 33 9.76 (6.52–14.4)

£10 400–£25 999 459 16.1 (14.2–18.2) 151 26.8 (22.3–31.7) 41 33.0 (23.3–44.3) 69 25.7 (19.4–33.2)

£26 000–£51 999 541 25.6 (23.0–28.4) 115 24.2 (19.9–29.2) 12 13.6 (7.46–23.4) 32 16.5 (10.9–24.4)

>£52 000 437 25.4 (22.8–28.1) 54 14.2 (10.0–19.8) 17 20.1 (10.8–34.4) 22 11.0 (6.38–18.4)

Missing 498 28.6 (25.1–32.4) 134 26.7 (21.9–32.2) 22 25.9 (16.2–38.6) 59 37.0 (27.6–47.4)

HH composition

Married with kids 462 25.6 (23.0–28.4) 29 9.66 (6.21–14.7) 18 17.0 (10.4–26.5) 27 16.3 (10.0–25.4)

Single with kids 157 6.27 (4.99–7.85) 25 7.22 (3.79–13.3) 7 4.67 (1.52–13.5) 17 8.51 (3.39–19.8)

Married no kids 780 39.6 (36.6–42.7) 236 54.2 (48.1–60.3) 30 26.2 (17.9–36.6) 68 37.4 (29.2–46.4)

Single no kids 689 28.5 (25.7–31.6) 220 28.9 (24.5–33.7) 55 52.1 (41.4–62.6) 102 37.8 (28.7–47.8)

Ethnicity

White 1867 83.3 (79.6–86.5) 490 94.0 (91.0–96.0) 104 96.3 (91.3–98.5) 204 88.3 (77.2–94.4)

Not white 222 16.7 (13.6–20.5) 23 6.00 (3.97–8.97) 6 3.70 (1.52–8.71) 11 11.7 (5.60–22.8)

Food security status

High FS 1726 82.3 (79.8–84.6) 422 80.5 (75.1–85.0) 64 60.7 (49.0–71.3) 134 59.8 (49.5–69.3)

Marginal FS 203 10.1 (8.40–12.2) 39 9.10 (6.11–13.4) 13 11.8 (6.61–20.2) 30 13.4 (8.49–20.4)

Food insecurity 99 4.83 (3.74–6.21) 33 7.58 (4.73–11.9) 16 16.4 (9.24–27.4) 14 9.69 (5.23–17.3)

Severe food insecurity 66 2.71 (1.97–3.73) 19 2.81 (1.61–4.87) 17 11.1 (5.96–19.8) 37 17.2 (10.7–26.5)

Chronicity of FI

Never 1724 82.5 (79.9–84.7) 421 80.5 (75.0–84.9) 63 60.5 (48.6–71.2) 134 59.9 (49.6–69.4)

Sometimes 266 13.3 (11.4–15.6) 60 12.6 (9.05–17.2) 27 24.9 (16.4–36.0) 52 23.1 (16.6–31.3)

Often 100 4.24 (3.16–5.65) 31 6.99 (4.43–10.9) 18 14.6 (8.25–24.6) 28 17.0 (10.1–27.1)

Note:: P-values for all covariates �0.0001 except for sex (P¼0.5331).
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disability as well as a physical disability, as suggested by the observed
association of a combination of categories with severe food
insecurity.

Multiple disabilities may also reflect an increased likelihood of
experiencing chronic disadvantage, poverty and marginalization.

This may also be a particular concern for people who have life-
long and work-limiting disability who may experience more
discrimination and be less likely to build up long-term social or
financial assets.9,11 We observed that relationships between disability
and food insecurity were generally weaker at older ages. This may be

Table 2 Odds of food insecurity for number, category and number if disabled

Model 1 Model 2 Model 3a

Number Category Number if disabled

OR (95% CI) OR (95% CI) OR (95% CI)

Number

Per disability 1.60 (1.40–1.83) – 1.19 (1.05–1.34)

Category (reference¼None)

Physical only – 2.58 (1.45–4.60) –

Mental/cognitive only – 3.71 (1.85–7.47) –

Physical and mental/cognitive – 6.21 (3.22–12.0) –

Age (reference¼ 45–54)

16–24 1.67 (0.82–3.41) 1.59 (0.76–3.31) 1.13 (0.41–3.15)

25–34 1.94 (1.10–3.42) 1.89 (1.05–3.41) 1.44 (0.68–3.06)

35–44 2.55 (1.40–4.65) 2.45 (1.31–4.56) 1.52 (0.64–3.00)

55–64 0.76 (0.38–1.52) 0.79 (0.40–1.56) 0.66 (0.36–1.22)

65–74 0.32 (0.14–0.75) 0.34 (0.15–0.76) 0.32 (0.11–0.88)

75þ 0.13 (0.03–0.53) 0.16 (0.04–0.61) 0.56 (0.01–0.21)

Sex (reference¼male)

Female 1.41 (0.92–2.15) 1.36 (0.88–2.10) 1.14 (0.74–1.76)

Ethnicity (reference¼White)

Other ethnicity 1.48 (0.90–2.45) 1.58 (0.94–2.68) 3.64 (1.72–7.72)

Qualification (reference¼university degree)

Other 1.53 (0.90–2.60) 1.55 (0.90–2.66) 1.52 (0.82–2.81)

None 4.13 (2.06–8.29) 4.18 (2.04–8.55) 2.55 (1.28–2.11)

Work status (reference¼in work)

Retired 0.68 (0.32–1.42) 0.66 (0.33–1.34) 1.09 (0.43–2.73)

Unemployed 2.18 (1.11–4.27) 2.01 (0.98–4.12) 2.46 (1.14–4.89)

Other 0.59 (0.37–0.95) 0.64 (0.40–1.01) 1.22 (0.71–2.11)

HH income (reference¼ £26 000–51 999)

<£10 399 2.46 (1.40–4.34) 2.49 (1.42–4.35) 3.13 (1.45–6.74)

£10 400–£25 999 2.28 (1.39–3.73) 2.18 (1.34–3.56) 1.67 (0.84–3.29)

>£52 000 0.33 (0.17–0.64) 0.33 (0.17–0.61) 0.60 (0.22–1.59)

Missing 1.02 (0.61–1.73) 1.03 (0.60–1.74) 1.23 (0.57–2.63)

HH composition (reference¼single, no children)

Married, with children 0.97 (0.58–1.63) 0.95 (0.56–1.62) 1.00 (0.51–1.95)

Single, with children 1.03 (0.57–1.85) 1.00 (0.56–1.76) 1.33 (0.67–2.63)

Married, no children 0.65 (0.39–1.07) 0.64 (0.39–1.05) 0.42 (0.25–0.72)

Notes: n¼2906. Data in bold are statistically significant. Model adjusted for: age, sex, ethnicity, highest level of qualification, work status,
household income and household composition.
a: Model 3 was run only for disabled people (n¼955) and was unweighted due to small cell counts.

Table 3 Odds of food insecurity by number and category for adults <55 years of age and 55þ years of age and for adults <65 years of age
and 65þ years of age

Under 55s
n 5 1522

Over 55s
n 5 1348

Under 65s
n 5 2012

Over 65s
n 5 892

Model 1a Model 2a Model 1a Model 2a Model 1b Model 2b Model 1b Model 2b

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Number
Continuous 1.74 (1.44–2.10) – 1.45 (1.23–1.71) – 1.70 (1.46–1.97) – 1.15 (0.92–1.43) –

Category (reference¼none) – – –
Physical only – 2.85 (1.35–6.02) – 2.38 (1.08–5.24) – 2.34 (1.23–4.47) – 2.97 (0.86–10.2)
Mental/cognitive only – 3.10 (1.49–6.46) – 6.59 (1.36–32.1) – 3.36 (1.65–6.87) – 12.6 (1.22–130)
Physical and mental/cognitive – 7.32 (2.81–19.1) – 5.23 (2.42–11.3) – 7.23 (3.50–15.0) – 1.98 (0.52–7.47)

Note: Data in bold are statistically significant.
a: Less than 55 and >55 adjusted: age, sex, ethnicity, highest level of qualification, work status, household income and household

composition.
b: Less than 65 adjusted for age, sex, ethnicity, highest level of qualification, work status, household income and household composition.

Greater than 65 adjusted for sex, ethnicity, highest level of qualification, household income and household composition.
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due to more effective support services designed for pensioners as
well as more generous social security programmes. Disability also
becomes more prevalent at older age so may be less closely tied to
socio-economic disadvantage. We observed a strong relationship
between mental/cognitive disability and food insecurity among older
people, however. This group may face unique barriers to informa-
tion and knowledge related to food access and may face more sub-
stantial barriers than physically disabled people to accessing support
services.14,37 Mentally/cognitively disabled people may experience
more long-term disability and therefore reduced opportunities to
building and maintaining resources that prevent against risk factors
for food insecurity such as a secure and sufficient income, and asset
accumulation for older ages.2 Similarly, mentally/cognitively dis-
abled people may be at higher risk of lacking strong informal social
networks.38–40 This may be a particular risk at older ages when social
isolation can be more of a concern.

Strengths and limitations

Our study uses an internationally standardized measure of food se-
curity assessed in a nationally representative sample and incorpo-
rated measures of the number and type of disabilities. However,
several important limitations should be considered. Our study is
based on a relatively small sample size, and our results are based
on a cross-sectional analysis that only examined associations, rather
than causal relationships. Food insecurity is correlated with other
forms of social and economic disadvantage, which may confound
the relationship with disability. Socio-demographic variables were
limited in the dataset. In particular, age was only provided in age
brackets. The crude measure of household income available in the
dataset meant that it was not possible to equivalize income by
household size. However, we note that including controls for the
size of the household did not alter our results. In addition, the
limited measures of financial hardship also meant that it was not
possible to explore whether insufficiency of income explains the
relationship between disability and food insecurity, especially as it
does not account for the additional costs of living associated with
disabilities. Though the biopsychosocial model of disability
informed our conceptualization of how disability relates to food
insecurity, variables reflecting the social contexts of disabled people
were limited in the dataset. Future research would benefit from
further exploring the role of social contexts in conceptualizing dis-
ability and food insecurity.

Our measurement of food insecurity measures food insecurity as a
result of economic affordability and may not account for non-financial
barriers that also reduce disabled people’s food access. However, suffi-
cient financial resources can help to overcome other access barriers, e.g.
transport, meal preparation, carers, help with shopping. Importantly, it
is an internationally agreed, robust, standardized measure. The internal
reliability of the food insecurity scale has been examined in other
countries but not in this sample.

The measure of disability available in the dataset did not assess
impacts of impairments on activities of daily living nor the severity
of disability. Nor did our data allow us to test whether more specific
disabilities beyond the broad categorizations of physical disabilities and
mental/cognitive disabilities relate differently to food insecurity. Some
research in the USA has found that functional and sensory disabilities
may not relate to food insecurity in the same ways among older
adults.22 There was also only a general range of cognitive and mental
conditions captured; in particular, mental conditions did not distin-
guish between common mental disorders and severe psychiatric disor-
ders. However, a strength of this measure is that it is in line with the
standard ONS harmonization question for impairments.

Given that our findings point to a significant role for the number
of disabilities, future research would benefit from understanding
more about how disability severity and types relate to food insecur-
ity outcomes.

Conclusion and implications

Results from this study suggest that number and type of disabilities
are associated with higher risk of food insecurity and chronic food
insecurity. They also indicate that a combination of mental/cogni-
tive and physical disability is associated with higher risk of severe
food insecurity. Policy-makers may thus consider using targeted and
tailored policies to reduce barriers to social and financial inclusion
of disabled people to reduce food insecurity. For example, improv-
ing access to education, adequate and secure incomes, social care,
welfare support and health services as well as supporting reduction
of stigma and discrimination, may offer possible targets of public
policy to address barriers to food security.

Supplementary data

Supplementary data are available at EURPUB online.

Funding

The study was funded as part of an Economic and Social Research
Council (ESRC) Doctoral Studentship (ES/P000703/1). It also rep-
resents independent research partly supported by the ESRC Centre
for Society and Mental Health at King’s College London (ESRC
Reference: ES/S012567/1).

Conflicts of interest: None declared.

References

1 Loopstra R, Reeves A, Tarasuk V. The rise of hunger among low-income house-

holds: an analysis of the risks of food insecurity between 2004 and 2016 in a

population-based study of UK adults. J Epidemiol Community Health 2019;73:

668–73.

2 Coleman-Jensen A, Nord M. Food insecurity among households with working-

age adults with disabilities. In: Penderson C, editor. Food Insecurity among

Disabled Adult Households. New York: Nova Science Publishers, Inc., 2013:

1–60.

3 Schwartz N, Buliung R, Wilson K. Disability and food access and insecurity: a

scoping review of the literature. Health and Place 2019; 57:107–21.

4 WHO, World Bank. World Report on Disability. Geneva: World Health

Organization, 2011: 325.

5 Brownlee K, Cureton AS, editors. Disability and Disadvantage. Oxford: Oxford

University Press, 2009.

6 Leslie Rubin I, Geller RJ, Nodvin J, et al. Break the cycle of disadvantage and

disability: environmental factors, education, AIDS, and food insecurity. Int J Child

Health Hum Dev 2014;7:207–13.

7 She P, Livermore GA. Material hardship, poverty, and disability among working-

age adults. Social Science Q 2007;88:970–89.

Key points

• Physical and mental/cognitive disabilities are associated with
food insecurity, but in particular, a combination of both is
strongly associated with food insecurity and severe food
insecurity.

• An increasing number of disabling conditions is associated
with an increased risk of food insecurity as well as chronic
food insecurity.

• The increased risk of food insecurity among disabled people
with multiple disabilities highlights the need for interventions
that reduce multiple disadvantages faced by disabled people.

598 European Journal of Public Health

https://academic.oup.com/eurpub/article-lookup/doi/10.1093/eurpub/ckac034#supplementary-data


8 de Jong PR. Sickness, disability and work: breaking the barriers—a synthesis of

findings across OECD countries—OECD. Internationale Revue Für Soziale

Sicherheit 2011;64:115–7.

9 Huang J, Guo B, Kim Y. Food insecurity and disability: do economic resources

matter? Soc Sci Res 2010;39:111–24.

10 Mitra S, Palmer M, Kim H, et al. Extra costs of living with a disability: a review and

agenda for research. Disabil Health J 2017;10:475–84.

11 Frier A, Barnett F, Devine S, Barker R. Understanding disability and the ‘social

determinants of health’: how does disability affect peoples’ social determinants of

health? Disabil Rehabil 2018;40:538–47.

12 Loopstra R, Lalor D. Financial insecurity, food insecurity, and disability. Salisbury:

The Trussell Trust 2017.

13 Berkowitz SA, Basu S, Meigs JB, Seligman HK. Food insecurity and health care

expenditures in the United States, 2011–2013. Health Serv Res 2018;53:1600–20.

14 Afulani PA, Coleman-Jensen A, Herman D. Food insecurity, mental health, and use

of mental health services among nonelderly adults in the United States. J Hunger

Environ Nutr 2020;15:29–50.

15 Martin MS, Maddocks E, Chen Y, et al. Food insecurity and mental illness: dis-

proportionate impacts in the context of perceived stress and social isolation. Public

Health 2016;132:86–91.

16 Dominick SR, Widmar NJO, Ruple A, et al. The intersection of food insecure

populations in the Midwest U.S. and rates of chronic health conditions. Agric Food

Secur 2018;3:7.

17 Tarasuk V, Mitchell A, McLaren L, McIntyre L. Chronic physical and mental health

conditions among adults may increase vulnerability to household food insecurity. J

Nut 2013;143:1785–93.

18 Bishop NJ, Wang K. Food insecurity, comorbidity, and mobility limitations among

older U.S. adults: findings from the Health and Retirement Study and Health Care

and Nutrition Study. Preventive Medicine 2018;114:180–7.

19 Garthwaite KA, Collins PJ, Bambra C. Food for thought: an ethnographic study of

negotiating ill health and food insecurity in a UK foodbank. Soc Sci Med 2015;132:

38–44.

20 Coleman-Jensen A. U.S. food insecurity and population trends with a focus on

adults with disabilities. Physiol Behav 2020;220:112865.

21 Brucker DL, Coleman-Jensen A. Food insecurity across the adult life span for

persons with disabilities. J Disabil Policy Stud 2017;28:109–18.

22 Heflin CM, Altman CE, Rodriguez LL. Food insecurity and disability in the United

States. Disabil Health J 2019;12:220–6.

23 Brucker DL, Nord D. Food insecurity among young adults with intellectual and

developmental disabilities in the United States: evidence from the National Health

Interview Survey. Am J Intellect Dev Disabil 2016;121:520–32.

24 Sosenko F, Littlewood M, Bramley G, et al. A study of poverty and food insecurity

in the UK. Salisbury: The Trussell Trust 2019.

25 Hatzenbuehler ML, Phelan JC, Link BG. Stigma as a fundamental cause of popu-

lation health inequalities. Am J Public Health 2013;103:813–21.

26 Huang DL, Rosenberg DE, Simonovich SD, Belza B. Food access patterns and

barriers among midlife and older adults with mobility disabilities. J Aging Res 2012;

2012:231489.

27 Webber CB, Sobal J, Dollahite JS. Physical disabilities and food access among

limited resource households. DSQ 2007;27. https://doi.org/10.18061/dsq.v27i3.20

28 Schwartz N, Tarasuk V, Buliung R, Wilson K. Mobility impairments and geo-

graphic variation in vulnerability to household food insecurity. Soc Sci Med 2019;

243.

29 Emmett T, Alant E. Women and disability: exploring the interface of multiple

disadvantage. Dev South Afr 2006;23:445–60.

30 Bengle R, Sinnett S, Johnson T, et al. Food insecurity is associated with cost-related

medication non adherence in community-dwelling, low-income older adults in

Georgia. J Nutr Elder 2010;29:170–91.

31 O’Reilly D, Rosato M, Wright DM, et al. Social variations in uptake of disability

benefits: a census-based record linkage study. Soc Sci Med 2021;276:113821.

32 NatCen. Food and You Survey, Wave 5 : User Guide. 2018. Available at: www.

natcen.ac.uk. Last accessed March 2022.

33 Bickel G, Nord M, Price C, et al. Measuring Food Security in the United States

Guide to Measuring Household Food Security Revised . 2000. Available at: http://

www.fns.usda.gov/oane. Last Accessed February 2021

34 Acts of Parliament (UK). Equality Act 2010. UK: Her Majesty’s Government 2010.

35 Richards J, Sang K. The intersection of disability and in-work poverty in an

advanced industrial nation: The lived experience of multiple disadvantage in a post-

financial crisis UK. Econ Ind Democr 2018;40:636–59.

36 Perry J, Williams M, Sefton T, Haddad M. Emergency Use Only: Understanding

and Reducing the Use of Food Banks in the UK. 2014. Available at: https://cpag.org.

uk/sites/default/files/Foodbank%20Report_web.pdf. Last accessed July 2020
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