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Abstract
Background: Potential interactions between malnutrition and disability are increasingly recognized, and both are important global
health issues. Causal effects working from nutrition to disability and from disability back to nutrition present an empirical challenge to
measuring either of these effects. However, disability affects nutrition whatever the cause of disability, whereas nutrition is likelier to affect
disease-related disability than war- or work-related disability.

Objective: This paper investigates the association of food insufficiency with the risk of physical disability. Data on disability by cause
allow us to address the difficulty of reverse causality.

Methods: Multinomial logit regressions of disability by cause on food insufficiency are run using survey data from 2010 on 2575 Pal-
estinian refugee households in Lebanon. Controls include household sociodemographic, health and economic characteristics. Regressions
of food insufficiency on disability by cause are also run.

Results: Disability has a significant coefficient in regressions of food insufficiency, whatever the cause of disability; but in regressions
of disability on food insufficiency, food insufficiency is significant only for disease-related disability (log odds of disease-related disability
.78 higher, p 5 .008). The difference in the results by cause of disability is evidence of a significant association between food insufficiency
and disease-related disability, net of any reverse effect from disability to food access.

Conclusions: The association between disease-related disability and food insufficiency is statistically significant suggesting that even
taking into account feedback from disability to nutrition, nutrition is an effective level of intervention to avert the poverty-disability trap
resulting from the impoverishing effect of disability. � 2016 Elsevier Inc. All rights reserved.
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This paper investigates the association of food insecurity
and food insufficiency with the risk of physical disability.
We identify two broad strands in the literature linking food
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security and disability: studies that attempt to identify the
effect of physical disability on food insecurity and nutrition
more generally, and studies that focus on the reverse causal
effect from poor nutrition to disability. Our study contrib-
utes to the latter strand by focusing on food insecurity
and food insufficiency, and attempting to identify their ef-
fect on physical disability while taking into account the
presence of a reverse causal effect from disability to food
security and insufficiency. This two-way relationship be-
tween nutrition and disability is part of the larger health-
wealth causal nexus and can contribute to pushing people
vulnerable to food insufficiency/insecurity into a poverty-
disability trap.

Both under-nutrition and overweight are global health
problems that have implications on disease incidence, sur-
vival, and the healthy growth, development and productiv-
ity of individuals and populations.1 The links between

Delta:1_given name
Delta:1_surname
http://dx.doi.org/10.1016/S0140-6736(13)62603-3
mailto:nisreen.salti@aub.edu.lb
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dhjo.2016.03.003&domain=pdf
http://dx.doi.org/10.1016/j.dhjo.2016.03.003
http://dx.doi.org/10.1016/j.dhjo.2016.03.003
http://dx.doi.org/10.1016/j.dhjo.2016.03.003
http://www.disabilityandhealthjnl.com


656 N. Salti and H. Ghattas / Disability and Health Journal 9 (2016) 655e662
malnutrition and disability are increasingly recognized, and
recent frameworks have analyzed the pathways by which
these conditions are linked.2

The first strand in this literature focuses on the causal
link from disability to nutrition, and identifies three chan-
nels of effect,3 namely income, competing demands and
coping ability. These channels are at work regardless of
the cause of disability. There is evidence that income is
lower and the poverty rate higher for the disabled.4 This
is often attributed to lower labor market participation of
the disabled person and possibly other members in their
household.5,6

The presence of a disability may create demand for
competing goods and services that households with
disabled members may trade-off essential food consump-
tion in order to secure.7 In addition, the special health care
needs of people with disability places them at increased risk
of nutritional problems including poor feeding skills,
nutrient malabsorption, metabolic disorders and growth
alterations.2

Finally, disability may compromise a household’s ability
to cope with food insecurity.8,9 Using panel data, Ribar and
Hamrick10 find that disability is associated with a greater
likelihood of entering food insecurity. Various barriers to
eating well have been identified in the physically disabled
and include the cost of food and difficulties in shopping
for and cooking food.11

The literature focusing on the effect of nutrition on
disability notes that this effect is greater at the two extremes
of age (in children and the elderly); in older adults, up to
85% of the excess odds of disability can be explained by
obesity and related cardio-metabolic risk factors.12,13 Low
protein intake, extremes of BMI, vitamin D status and
low B-vitamin intakes have been found to be associated
with disability and its risk factors in older adults.14 In child-
hood, disability is more likely in children not breastfed, not
receiving vitamin A supplements, and in those stunted or
underweight.15 One study which attempts to examine the
relationship between disability, food security and health
outcomes highlights the complex inter-relationships be-
tween these variables and finds health and food security
to be significant in models of child disability but no effect
of child disability in models of health or poverty.16

That food insecurity is associated with poor health out-
comes, such as chronic conditions and poor self-rated
health has been widely documented in various settings,
including in refugee populations living in the Middle East
region.17e22

This study hopes to identify the role of food insecurity and
food insufficiency as a risk factor for disability by looking at
the disability status and food insufficiency and insecurity in-
dicators for a sample of Palestinian refugees in Lebanon. Pal-
estinian refugees in Lebanon are protracted refugees that
remain, until today, socially, politically and economically
marginalized. They are a population that is at especially high
risk of poverty, food insecurity and disability of various
causes, compared to their Lebanese counterparts.23 Food
insecure Palestinian refugees were found to have reduced
diet quality, and to resort to eating less and cheaper food
and borrowing or receiving money or food.18 The right to
food, and the rights of people with disabilities are both key
human rights issues, and establishing causal links between
the two could contribute to establishing an evidence base that
can inform future programs and policies to reduce avoidable
nutrition-related disability,2 particularly in vulnerable popu-
lations such as refugees.

The difficulty in quantifying the disability risk associ-
ated with food insecurity and insufficiency in cross-
sectional data is that food insecurity or poor nutrition are
not only risk factors for disability; but may also be the
result of disability, through the channels identified above
of income, competing goods and coping mechanisms. Our
study hopes to overcome this problem of reverse causality
by looking at any differences across causes of disability
in the partial effects of disability on food insecurity.
Methods

Study design and covariates

A socio-economic survey was conducted by the Amer-
ican University of Beirut (AUB) and the United Nations
Relief and Works Agency (UNRWA) in JulyeAugust
2010 on the living conditions of Palestinian refugees
residing in Lebanon. This paper uses data from this survey
and STATA 9.0 for Mac to run the statistical analyses.
Table 1 lists the variables used with some summary
statistics.

The survey covered 2575 eligible households living in
12 camps and 20 gatherings in five different areas: Central
Lebanon Area, North, Saida, Tyre, and Bekaa. The survey
used a clustered multi-stage sampling approach and house-
holds within clusters were then randomly selected by prob-
ability according to population size. Data collectors
conducted a face-to-face interview with a proxy adult
respondent from the household, most often a senior female
member responsible for food preparation. The question-
naire included modules on demographics, education,
employment, health status, food, housing, household assets
and household expenditure. Some of the data on household
durables were collected in an assets index.

Questions on food were used to assess household food
security. Questions were derived from the 18-item U.S.
Department of Agriculture (USDA) food security survey
module and the Yemeni Food Security Questionnaire and
were modified to the context of Palestinian refugees living
in Lebanon. A food security scale was developed based on
6 questions and was internally validated using statistical
methods based on the Rasch measurement model. The
development and validation of this scale has been published
elsewhere,24 and the six questions included in the food



Table 1

Socio-demographic, health and food security characteristics of Palestinian

refugee households included in the analysis

Variable Mean Std dev N

Food insufficiency .55 .50 2368

Insufficient food variety .50 .50 2313

Food insecurity .62 .49 2275

Expenditure per capita (in USD/month) 193 121 2381

Asset index 2.15 .65 2370

Household size 4.50 2.12 2381

Number of children !5 years .32 .62 2381

Number of adults O 65 years .47 .71 2381

Female headed household .22 .42 2381

Education of household head

!Primary .47 .50 2381

Primary .28 .45

Intermediate .09 .29

Secondary .05 .22

University .11 .31

Number of chronic conditions in the

household

1.36 1.12 2381

Household receives special assistance

(non-UNRWA)

.13 .34 2374

Household receives special assistance

(UNRWA)

.38 .48 2346

Household has a disabled member of

known cause

.13 .34 2381

Household has a disabled member of

‘‘other’’ cause

.03 .16 2381

Region of residence

North .23 .42 2381

Central Lebanon .22 .42

Saida .23 .42

Tyre .21 .41

Beqaa .10 .30
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security scale are listed in the data Appendix. Each positive
response on any of these six questions was counted as one
point in the food security scale and households were classi-
fied according to the total score: food secure (0e1), food
insecure (2e4), and severely food insecure (5e6). The food
security variable in this study is dichotomous and equal to 1
anytime a household scores 2 or more on the food security
scale (i.e. any household classified as food insecure or
severely food insecure). Food insufficiency and food qual-
ity were assessed using a positive response to the following
questions respectively: ‘‘Were the following statements true
for your household? The food that we bought just didn’t
last and we didn’t have enough money to buy more,’’ and
‘‘We had enough to eat but not always the kinds of food
we wanted.’’ In our analysis, we assess the effects of these
variables separately as they represent specific thresholds of
vulnerability whereas the food security score is better mea-
sure of composite risk.

The survey also collected data on the presence in the
household of any member who reports having a chronic
condition, or physical disability. Chronic conditions were
specified by respondents, and the most commonly reported
included hypertension, diabetes, high cholesterol/triglycer-
ides, stroke, chest pain, vascular problems, chronic back
pain, rheumatism, anemia, asthma, and cancer. The most
commons forms of physical disability reported were dis-
abilities of the extremities (30%), where paralysis (15%)
and amputation (9%) were recorded separately, visual dis-
abilities (9%) and hearing impairments (8%).23 The cause
of disability was recorded in the following categories:
war, work, accident, birth or other. With war, work, acci-
dent and birth excluded, we took ‘‘other’’ to represent
disability because of a health condition. We investigate
the significance of food sufficiency and security as a deter-
minant of this cause of disability in particular, as food se-
curity and sufficiency are thought to affect disability
through health.
Statistical analyses

Table 1 lists the variables used with some summary sta-
tistics. The paper looks at the partial correlation between
food insecurity and insufficiency and the risk of disability
in models of disability. More specifically, in a multinomial
logit model of disability by cause, the partial effects of food
insecurity and insufficiency variables across disabilities of
different causes are compared: this exercise is done to iden-
tify the disability risk associated with food insufficiency
variables by comparing their association with disease-
caused disability to their association with disabilities
caused by more exogenous factors like war or accident,
where they would be expected to have less of an effect.

The difficulty with implementing this approach is that to
attribute disability risk to nutrition, one would ideally need
to observe food insufficiency variables prior to the occur-
rence of the disability. In this cross-sectional dataset, it is
not possible to observe these prior to the occurrence of
the disability. Instead, the data are on current food variety,
sufficiency and security. So for households that include a
household member with a disability, the causal channel
from disability to food insecurity/insufficiency will likely
have altered the household’s food situation so that the
currently observed state may not accurately reflect food se-
curity and sufficiency prior to the occurrence of the
disability. The concern is that any estimated coefficient
for food insufficiency and insecurity on disability will be
biased because of this reverse causality.

As mentioned above, the three causal channels identified
in the literature from disability to food security and suffi-
ciency work through earnings, competing demand for other
goods and services, and a compromised ability to cope. All
of these channels are at work, regardless of the cause of the
disability. However, the sizes of the associations through
each of these channels may be heterogeneous across causes
of disability.

We investigate the seriousness of this problem by look-
ing at the role of disability (by cause of disability) as a
determinant of food insufficiency/insecurity: the reasoning
here is that if the partial correlations of various cause
disability as determinants of food insufficiency are uniform



Table 2

Regressionsa of food insecurity variables on disability by cause (omitted

category: disability from ‘‘other causes’’)

Dependent variable

Food

insufficiency

(1)

Insufficient

food variety

(2)

Food

insecurity

(3)

No disability �.10b (.05) �.05 (.06) �.04 (.06)

Disability of known cause �.04 (.06) �.001 (.06) �.001 (.06)

N 2317 2262 2224

a All regressions also control for: household size, per capita expenditures,

asset index, the number of children under 5, the number of adults above 60,

gender of household head, education of household head, the number of

chronic conditions in the household, indicators for special assistance pro-

grams, and region fixed effects.
b Significant at the 10% level.
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across disability causes, reverse causality affects our esti-
mators of the partial correlations of food insufficiency/inse-
curity as determinants of disability uniformly across causes
of disability.

It should first be noted that there are no assistance pro-
grams specifically targeted at disabilities from war, acci-
dent, work, or birth. The association between disability
by cause and food security and sufficiency is therefore
examined while controlling for household size and demo-
graphic characteristics, household expenditures per capita
and household wealth, as well as the presence of chronic
conditions in the household. Indicator variables for whether
the household receives assistance from a special hardship
program are also included. In Table 2, the dependent vari-
ables are an indicator of food insufficiency in column (1),
an indicator of insufficient food variety in column (2) and
an index of food insecurity in column (3).

The main variable of interest measures disability by
cause through three dummy variables: ‘‘no disability,’’ for
households who have no disabled members, ‘‘disability of
known cause,’’ for households who report a disabled
Table 3

Multinomial logit regressiona of disability (excluded outcome: no disability)

(1) (2)

Panel A: disability of known cause

Insufficient food .20 (.16) .21 (.20)

Insufficient food variety .23 (.16) .23 (.19)

Food insecurity �.02 (.25)

Chronic condition

Panel B: disability of unknown cause

Insufficient food .63c (.29) .78d (.29)

Insufficient food variety .11 (.29) .26 (.39)

Food insecurity �.38 (.40)

Chronic condition

N 2249 2224

a All regressions also control for: household size, per capita expenditures, asset in

of household head, education of household head, indicators for special assistanc
b Significant at the 10% level.
c Significant at the 5% level.
d Significant at the 1% level.
member from war, work, accident or birth, and ‘‘disability
of unknown cause,’’ the excluded category in the regres-
sions, for households who report a disabled member from
‘‘other’’ causes. The coefficient on ‘‘disability of known
cause’’ therefore shows any difference in the association
between disability and the dependent variable between dis-
abilities of known causes and those of other causes.

If the results show partial correlations that are uniform
across causes of disability, we take the reverse causality
bias in our main regression of interest of disability on food
insufficiency and food insecurity to be uniform across
disability causes. Based on the findings from this initial
regression, and if the results show uniform partial correla-
tions between each cause disability and food insuffi-
ciency/insecurity, the empirical strategy is then to
estimate the association of current food security status to
the relative odds of disability by cause, and to look for
any differences in the significance of results across causes.

Table 3 presents the results from running a series of
multinomial regressions of the three categories of
disability: ‘‘no disability,’’ ‘‘disability of known cause,’’
and ‘‘disability of other cause.’’ The omitted category is
the absence of disability, so Table 3 shows the associations
between the regressors on the log odds of ‘‘disability of
known cause’’ and the log odds of ‘‘disability of other
cause,’’ both relative to ‘‘absence of disability.’’ The regres-
sors of interest are the indicator variables of food insuffi-
ciency, insufficient food variety, and severe food
insecurity. The control variables include household demo-
graphic characteristics, including some characteristics of
the household head, household expenditures per capita
and a household wealth index based on the ownership of as-
sets. Region fixed effects are included to control for any
heterogeneity across the regions of North, Central, South
and Eastern Lebanon.

The approach used in this paper has limitations: the
cause of disability is identified as ‘‘disease’’ by elimination
(3) (4) (5)

.19 (.16) .19 (.20)

.22 (.17) .22 (.19)

�.02 (.26) .26 (.16)

.05 (.06) .06 (.06) .07 (.06)

.55b (.29) .68c (.24)

.06 (.29) .18 (.38)

�.32 (.40) .26 (.31)

.30d (.10) .29d (.10) .31d (.10)

2249 2224 2224

dex, the number of children under 5, the number of adults above 60, gender

e programs, and region fixed effects.
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from all other explicitly listed causes of disability. A signif-
icant association between food insufficiency and disability
from disease is established, but an unbiased estimate of
the magnitude of this effect would require longitudinal
data. Cross-sectional data offer a snapshot rather than a dy-
namic view of the inter-relationships between food insuffi-
ciency and disability. With no information on the duration
of disability, the association between disability and nutri-
tion cannot be qualified by length of exposure. Also,
longer-term relationship between nutrition and disability
through intergenerational effects are missed. Furthermore,
the context of Palestinian refugees living in camps in
Lebanon is quite unique: this is a community deprived of
basic economic, political and social rights in a middle-
income country. Physically, the camps have poor infrastruc-
ture, are overcrowded and offer few public amenities in
terms of utilities and public services. To the extent that
the peculiar institutional, environmental, and political
context of this sample shape the relationship between food
access and sufficiency on the one hand, and disability on
the other hand, the generalizability of the results obtained
is limited.
Results

Table 1 presents the sociodemographic, food security
and health characteristics of households surveyed. 55% of
households had food insufficiency, whereas close to 62%
were food insecure. 13% of households had a member with
a known cause of disability, whereas 3% of households
included a disabled individual of ‘‘other’’ cause.

In the regressions in Table 2 of nutritional profile vari-
ables on disability by cause, the excluded disability cate-
gory is ‘‘disability of unknown cause,’’ therefore the
coefficient on the ‘‘no disability’’ (disability of known
cause) indicator is measuring any difference in the associ-
ation between households with no disability (with a
disability of a known cause) and households with a
disability of unknown cause. The results indicate that
disability is associated with a higher risk of reporting insuf-
ficient food, insufficient variety and severe food insecurity
as the coefficient on the indicator of no disability is consis-
tently negative, relatively large in magnitude and significant
as a determinant of food insufficiency. Thus households
with no disabled members when compared to households
with a disability from an unknown cause, are associated
with a 10% lower risk of food insufficiency (column 1), a
5% lower risk of insufficient food variety (column 2) and
a 4% lower risk of food insecurity (column 3). A disability
of a known cause is associated with slightly lower scores on
all the food risk measures, but this difference is not statis-
tically significant in any of the regressions.

So while disability has a statistically significant negative
association with nutrition as measured by food insuffi-
ciency, that association doesn’t depend on the cause of
the disability: the coefficient of disability of known cause
(measuring the difference between known and unknown
causes in the association of disability to nutrition) is never
significant in any of the regressions of nutritional variables.

These results are taken as indication that the current
food security status of households with a disabled member
is worse than the food security status before the occurrence
of the disability, even controlling for household expendi-
tures and assets, and for the presence of chronic health con-
ditions in the household, however, this nutritional deficit
seems similar across causes of disability.

Given that the partial correlations between disability and
food insecurity are uniform across all disability causes, we
proceed to estimate in Table 3 the regressions of interest, of
disability by cause on food insufficiency and insecurity. In
these regressions, any non-uniformity across causes in the
coefficients of food insufficiency and food insecurity on
the risk of disability are investigated.

Multinomial logit regressions of disability by cause on
food insufficiency and insecurity are reported in Table 3.
In column (1), the coefficient on food insufficiency is pos-
itive in both panels, where an insufficiency score of 1 is
associated with 0.2 higher log odds of disability of known
cause (compared to no disability) and .63 higher log odds
of disability of unknown cause (compared to no disability).
However, this association is only significant in the bottom
panel, as a correlate of disability of unknown cause.

In column (2) we add a binary indicator of food insecu-
rity to check whether vulnerabilities to insecurity other than
insufficiency and poor quality may be associated with the
relative risks of disability by cause. The results are qualita-
tively similar: the indicator of food insufficiency remains an
insignificant determinant of the relative log odds of known
cause disability, and it remains a significant and positive
determinant of the relative log odds of disability from un-
known causes, even when we control for food insecurity.
The other two food-related variables are insignificant in
both panels. In column (2), the result from column (1)
can be qualified to say that even holding fixed our indica-
tors of food insecurity and insufficient variety, food insuffi-
ciency is associated with a significantly higher risk of
other-cause disability.

In order to try to understand the mechanism at work, col-
umns (3) and (4) repeat the same regressions in columns (1)
and (2) but we include as a control a variable measuring the
number of chronic conditions in the household. In Panel B,
for disabilities of unknown cause, the magnitude of the as-
sociations is slightly smaller in the next two columns when
we control for chronic conditions, with the coefficient of
food insufficiency going from .63 (in column 1) to .55 (in
column 3), and from .78 (in column 2) to .68 (in column
4) when we control for both food insecurity and chronic
conditions. Even when we control for chronic conditions,
food insufficiency still shows a significant association with
the relative odds of disability from ‘‘other’’ causes, and no
significant association with the relative odds of disability
from known causes.
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Our measure of chronic conditions itself is only signifi-
cantly and positively associated with the relative odds of
‘‘other’’-cause disability.

The last column in Table 3 includes only our food inse-
curity variable in order to test whether the findings for food
insufficiency in the previous columns are because food
insufficiency is standing in for other aspects of food insecu-
rity. Column (5) shows that food insecurity alone is not
significantly associated with either relative odds of
disability, suggesting that it is food insufficiency specif-
ically that is correlated with a higher risk of disability from
disease.

Sensitivity analysis

Table 4 checks the robustness of the results in Table 3 to
a variety of changes in the control variables and in the mea-
surement of disability.

In columns (1) and (2), we vary our control for the
household’s socio-economic status. Column (1) repeats
the regression from column (4) in Table 3 but omits the as-
sets indicator. The results are qualitatively similar to the re-
sults from the more complete regression: of all of our food
insecurity variables, food insufficiency is still the only sig-
nificant determinant of the log odds of disability, and only
for disability of ‘‘other’’ causes. Column (2) uses the natu-
ral logarithm of household expenditures per capita instead
of including expenditures linearly. Again, this doesn’t
affect the main result.

In column (3), we omit the dummy variable measuring
the number of individuals under 5 in the household: in
Table 3, this variable consistently has a negative coefficient,
but is never significant. Its exclusion doesn’t change the
significance results for the food insecurity variables.

Columns (4) and (5) exclude the indicator variable for
households receiving special in kind or cash assistance.
Table 4

Multinomial logit regressionsa of disability (excluded outcome: no disability)

(1) (2)

Panel A: disability of known cause

Insufficient food .18 (.20) .19 (.20)

Insufficient food variety .20 (.19) .21 (.19)

Food insecurity �.01 (.26) .01 (.26)

Panel B: disability of other causes

Insufficient food .68b (.30) .67b (.29)

Insufficient food variety .18 (.38) .17 (.38)

Food insecurity �.31 (.40) �.36 (.40)

Assets No Yes

Expenditures per capita Yes No

Ln (expenditures/cap) No Yes

Number of children ! 5 years Yes Yes

Receives assistance (UNRWA) Yes Yes

Receives assistance (non-UNRWA) Yes Yes

N 2235 2224

a All regressions also control for: household size, the number of adults above 6

chronic conditions in the household, and region fixed effects.
b Significant at the 5% level.
c Significant at the 1% level.
There are two such variables, one for UNRWA’s Special
Hardship Assistance Program, a program designed to assist
the poorest refugee families with a small monthly cash
transfer and food basket, and the other for all other such
assistance programs. In Table 3, these variables are always
associated with higher odds of disability but only consis-
tently significant in regressions of known-cause disability.
Column (4) excludes the variable related to UNRWA’s pro-
gram; column (5) excludes both variables. When these vari-
ables are excluded, the results for the three measures of
food insecurity remain as they were in Table 3: food insuf-
ficiency is the only significant determinant of the log odds
of disability, and only for disability of ‘‘other’’ causes.

In column (6), we count as disabled from ‘‘other’’ causes
only individuals below the age of 65 in order to exclude
from ‘‘other’’ cause disability anyone disabled from ‘‘old
age’’ and to focus on disability from disease. The results
are qualitatively similar to those in Table 3 with food insuf-
ficiency still significant, but only as a determinant (now
with larger magnitude) of the relative log odds of ‘‘other’’
cause disability.
Discussion

When the associations of food insecurity, insufficiency
and insufficient variety in the regression known cause
disability is contrasted to their coefficients in the regression
of disability of ‘‘other’’ causes, food insufficiency and
insufficient food variety are not significant in predicting
the relative odds of known-cause disability. By contrast,
food insufficiency is significant in predicting the relative
log odds of unknown cause disability. Furthermore, the
magnitudes of the associations of the nutrition variables
are higher in the case of disability of unknown cause. There
seems to be a significant and positive association between
(3) (4) (5) (6)

.17 (.20) .22 (.20) .19 (.20) .21 (.19)

.22 (.19) .21 (.19) .22 (.19) .19 (.18)

�.01 (.26) .05 (.26) .10 (.26) �.03 (.25)

<65 years

.66b (.30) .67b (.29) .68b (.29) .90c (.29)

.17 (.39) .20 (.39) .25 (.40) .50 (.46)

�.32 (.40) �.28 (.40) �.28 (.40) �.38 (.42)

Yes Yes Yes Yes

Yes Yes Yes Yes

No No No No

No Yes Yes Yes

Yes No No Yes

Yes Yes No Yes

2224 2257 2264 2224

0, gender of household head, education of household head, the number of
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food insufficiency and the risk of disability from ‘‘other’’
causes, which are disabilities most likely disease-related,
and no equivalent association between food insufficiency
and disability from non-disease related causes.

Furthermore, the finding that chronic conditions, as a
control, are only significant in regressions of unknown-
cause disabilities, and insignificant as correlates of
disability from known cause confirms the hypothesis that,
given the list of ‘‘known’’ causes (war, accident, work,
birth), the category ‘‘other’’ cause is likely mostly
capturing disability from disease.

The contrast in the significance of the results across
causes of disabilities persists when we control for food
insecurity, for chronic conditions, and for food insecurity
and chronic conditions.

It is not surprising to find that of all the measures of food
insecurity, across the various specifications in Table 3, it is
the measure of insufficiency that turns out to be significant:
if these variables are capturing thresholds of vulnerability,
then food insufficiency is likely the most severe of these
thresholds.

The difference in the significance of the results across
causes of disability is suggestive of an association between
food insufficiency and specifically ‘‘other’’-cause disability.

Furthermore, the results in Table 4 suggest that this as-
sociation is over and above whatever association comes
from the link between food insufficiency, chronic condi-
tions and disability. This association may be through the
channel of acute, immuno-mediating or other effects and
their link to disability.
Conclusions

Parsing out the associations between a set of measures of
food insecurity and disabilities by causes reveals the exis-
tence of a consistently significant and positive partial corre-
lation between food insufficiency and disability specifically
due to disease, even when controlling for chronic health
conditions and household socio-economic status.

What is already widely known in the literature about the
severely impoverishing effects of disability (regardless of
cause) suggests that prevention against disability from
avoidable causes may be an especially effective node of
intervention to break the poverty trap that households with
disabled individuals are prone to fall in.

To the extent that we think of disability from disease is
more ‘‘avoidable’’ through household- and individual-level
intervention than disability from war, accident or birth,
finding a strong association of disability from disease with
food insufficiency, which is consistently absent for
disability from non disease-related causes, would suggest
a locus for intervention that could potentially be more
effective at preventing disease-related disability, and the
shock to the health-wealth spiral that its impoverishing ef-
fects are likely to cause. Thus, the uncovering in this
context of the strong statistical association between
disability from disease and food insufficiency that the
household data on Palestinian refugees in Lebanon confirm,
even holding constant household expenditures, goes further
toward proposing a specific form of intervention at the
juncture in the poverty cycle preceding disability for a pop-
ulation that is especially vulnerable.
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