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Abstract

Food insecurity is a leading cause of morbidity and mortality in sub-Saharan Africa. Because food 

procurement is a social process embedded in complex social structures, social support may serve a 

critical role in sustaining food security in resource-limited settings. The objective of this study was 

to investigate the relationship among socio-economic status, social support, and food insecurity in 

a rural Kenyan island community. A cross-sectional random sample of 111 female heads of 

households representing 583 household members were surveyed in Mfangano Island, Kenya from 

August to October 2010 using adaptations of the Household Food Insecurity Access Scale and the 

Medical Outcomes Study Social Support Survey. In multiple linear regression models, less 

instrumental social support, defined as concrete direct ways people help others (B = −0.81; 95% 

confidence interval [CI] −1.45 to −0.17), and decreased ownership scale based on owning material 

assets (B = −2.93; 95% CI −4.99 to −0.86) were significantly associated with increased food 

insecurity, controlling for age, education, marital status, and household size. In addition to 

economic interventions, social support interventions geared at group capacity and resilience may 
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be crucial adjuncts to improve and maintain the long term food security and health of persons 

living in low-resource regions.
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Introduction

Food insecurity, defined as insufficient quality or quantity of nutritionally adequate foods, 

reductions of food intake, or feelings of uncertainty, anxiety, or shame over food (Coates, 

Swindale, and Bilinsky 2007), is a leading cause of global mortality and morbidity (Food 

and Agriculture Organization (FAO), 2000; Lartey 2008). Food insecurity affects 239 

million (26%) of the 910 million people in sub-Saharan Africa and disproportionately 

affects the estimated 22.5 million people living with HIV/AIDS in sub-Saharan Africa (Ivers 

et al. 2009; UNAIDS 2010). Food insecurity is associated with higher rates of depression, 

poorer outcomes for HIV, worse chronic disease outcomes, increased hospitalizations, and 

higher mortality (Tsai et al. 2012; Tsai et al. 2011; Weiser et al. 2011). Understanding the 

drivers of food insecurity in sub-Saharan Africa is important for devising interventions to 

prevent these negative health consequences of food insecurity, both among people living 

with HIV/AIDS and the general population.

Markers of low socio-economic status such as lower education, limited income, fewer 

assets, and unemployment have been associated with food insecurity in both resource-rich 

and resource-limited settings (Foley et al. 2010; Knueppel, Demment, and Kaiser 2010; 

Laraia et al. January 2006; Leyna et al. 2010; Vosoris and Tarasuk 2003). However, this 

association is complex as not all persons with low socio-economic status experience food 

insecurity, and some people with greater socio-economic status may experience food 

insecurity (Foley et al. 2010).

Regardless of socio-economic status, social support may strengthen food security through 

altruistic and transactional exchanges such as the sharing of meals, lending of money, or 

direct food assistance (De Weerdt and Dercon 2006; Kaschula 2011). Functional 

components of social support include emotional support involving care, empathy, and love; 

informational support providing guidance or feedback which may provide a solution to a 

problem; companionship which involves spending time with others in recreational or leisure 

activities; and instrumental support (Sherbourne and Stewart 1991). Instrumental social 

support, referring to practical help that serves a particular function such as cash loans or 

labour in-kind, is thought to most effectively foster improved food security in comparison to 

emotional, informational, or companionship social support (Cohen and Wills 1985; Tsai et 

al. 2011). Relatively few previous studies in sub-Saharan Africa have examined the 

relationship between food insecurity and social support (Hadley, Mulder, and Fitzherbert 

2007; Frongillo, Valois, and Wolfe 2003; Nyikahadzoi et al. 2013; Lemke et al. 2003). A 

mixed-methods study in South Africa found that female-headed households had better 

nutrition security than male-headed households, which was attributed to women's reliance 
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on and fostering of social ties and networks (Lemke et al. 2003). A cross-sectional study in 

Zimbabwe found that elderly-headed households had greater food security compared to 

households headed by younger people, and social capital increased the elderly headed 

household's likelihood of being food secure (Nyikahadzoi et al. 2013). One study in rural 

Tanzania demonstrated that measures of wealth and social support were strongly associated 

with greater food security (Hadley, Mulder, and Fitzherbert 2007).

Among people with HIV/AIDS in rural Uganda, researchers observed an association 

between food insecurity and instrumental social support, even when controlling for 

household wealth and employment status (Tsai et al. 2011). In the same sample, food 

insecurity was associated with depression symptoms in women, but mainly among women 

with low social support. Instrumental social support had a greater protective influence than 

emotional social support in this regard (Tsai et al. 2012).

Though previous literature has examined the relationship between food insecurity and social 

support, we explore this relationship for the first time in a relatively isolated rural island 

community in Lake Victoria with limited resources. The objective of this study was to 

identify the relationship among household food insecurity, socio-economic status, and social 

support in a rural Kenyan island community. Discerning these relationships may help inform 

the development of sustainable economic and social network interventions and policies 

aimed at improving nutrition and health of persons living in low-resource regions.

Methods

Study population

This study was conducted on Mfangano, an island of 65km2 in Lake Victoria that is home to 

approximately 26,000 people, mainly of Suba and Luo descent. Mfangano is situated in 

Homa Bay County where 27.1% of adult residents are living with HIV (Ministry of Health, 

Republic of Kenya, 2013), most residents practice subsistence farming and fishing (Nagata 

et al. 2011; Fiorella et al. 2014), and food insecurity is common (Nagata et al. 2013; Nagata 

et al. 2011; Nagata et al. 2014).

Study design and sample

A cross-sectional survey was conducted in three villages on Mfangano Island from August 

to October 2010. The study included adult (>18 years old) females identified as the head of 

household; females were targeted given their critical role in household food security (Nagata 

et al. 2009). One third of all households were randomly sampled from Community Health 

Worker catchments (representing 3 to 24 households). Ethical approval was provided by the 

Committee on Human Research at the University of California, San Francisco (UCSF) and 

the Kenya Medical Research Institute (KEMRI). Written informed consent was obtained 

from all participants in the study.

The survey instrument was piloted, translated into Dholuo, and back-translated into English 

to ensure consistency of meaning. Local research assistants interviewed female heads of 

households in either English or Dholuo, as per the respondent’s preference, and generally 

lasted one hour. The survey included demographic information including age (continuous), 
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marital status (dichotomous: married or not married), household size (continuous), education 

(categorical: none, primary school, secondary school, or college). Social support was 

measured using a modified subset of the Medical Outcomes Study Social Support Survey 

(based on Q2, 5, 12, 15) that represented instrumental social support (Table 2) (Sherbourne 

and Stewart 1991). Each response was coded as: 1. no support, 2. a little support, 3. some 

support, 4. pretty good support, 5. excellent support. The instrumental social support score 

was calculated as the numerical sum of all six instrumental social support questions and 

scored into a continuous variable. Food insecurity was measured using a modified subset of 

the Household Food Insecurity Access Scale (HFIAS) (Q5, 6, 8, 9) (Coates, Swindale, and 

Bilinsky 2007) (See Tables 3). Household food security score was calculated as the 

numerical sum of all four food insecurity questions. Food insecurity category was 

determined according to HFIAS published guidelines (Coates, Swindale, and Bilinsky 

2007). Asset ownership was estimated using an additive scale based on an asset index that 

evaluated owning material assets1.

Quantitative statistical analyses were conducted with SPSS 12.0 for Windows (SPSS Inc., 

Chicago, IL). Differences in demographic and socio-economic characteristics for severely 

food insecure versus not severely food insecure respondents were analyzed using 

independent samples T-tests (for continuous variables) and Pearson’s chi-square tests (for 

categorical variables). Simple and multiple linear regressions were performed with the food 

insecurity score as the continuous dependent variable, and age (continuous), education 

(continuous), marital status (binary: married vs not married), household size (continuous), 

asset ownership score (continuous) and instrumental social support score (continuous) as 

independent variables. Regression coefficients (B) and 95% confidence interval are 

reported. P-values <0.05 were considered statistically significant. Socio-demographic 

predictor variables were selected based on previous literature (Nagata et al. 2012; Tsai et al. 

2012; Tsai et al. 2011).

Results

In total, 111 female heads of households representing 583 individuals were sampled. The 

average age was 38 and the average household size was 5.3 (Table 1). The highest levels of 

education for the sample were primary school (63.9%), secondary school (12.6%), and 

college (3.6%). Two-thirds of the sample was married. Nearly half of the sample was 

severely food insecure (47.7%), while 27.9% were moderately food insecure and 24.3% 

were mildly food insecure to food secure. Severely food insecure respondents had 

significantly lower asset ownership scales (p=0.03) and instrumental social support 

(p<0.001) when compared to respondents who were not severely food insecure.

Responses to instrumental social support questions are reported in Table 2. Overall, 64.8% 

of respondents reported at least a little support from someone to help on the farm or do 

household chores if they were too sick to work and 65.7% of respondents reported at least a 

little support from someone to share food if they were unable to provide for their family. 

1Respondents received one point each for ownership of the following: metal or wood bed, radio, bicycle, sofa set, metal roof, 
irrigation pump, camera, boat, fishing net, television, and cellular phone. Asset ownership scale was calculated using the sum of the 
total points and scored into a continuous variable.
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Responses to household food insecurity questions are reported in Table 3. Over half of 

respondents (55.5%) reported having to eat a smaller meal than was needed sometimes or 

often because of lack of food whereas 39.6% of respondents reported having to eat fewer 

meals in a day sometimes or often because there was not enough food.

In both simple and multiple linear regression models, instrumental social support and asset 

ownership were significantly associated with food security (Table 4). In multiple linear 

regression models, less instrumental social support (B = −0.81; 95% confidence interval [CI] 

−1.45 to −0.17) and decreased asset ownership (B = −2.93; 95% CI −4.99 to −0.86) were 

significantly associated with increased food insecurity, when controlling for age, education, 

marital status, and household size. In multiple linear regression models, age (B = 0.17; 95% 

CI −0.18 to 0.41), education (B = 2.40; 95% CI −0.34 to 5.13), marital status (B = 1.28; 95% 

CI −6.82 to 9.38), and household size (B = 0.92; 95% CI −0.49 to 2.33) were not 

significantly associated with food insecurity.

Discussion

Strikingly, in this study among women living in a rural Kenyan island community in Lake 

Victoria, nearly half of the sample experienced severe food insecurity. Among a population 

experiencing extremely high rates of food insecurity, the associations among increased food 

insecurity and lower levels of instrumental social support is noteworthy. While previous 

literature has examined these relationships (Tsai et al. 2011), this study affirms the role of 

social support independent of assets within a severely food insecure population.

The link between instrumental social support and food insecurity points to the fact that 

individuals with strong social networks can call upon these resources during times of food 

stress or anxiety for practical help and assistance (Hadley, Mulder, and Fitzherbert 2007). 

Previous studies have demonstrated that social networks may provide material support such 

as gifts or loans of money or food in areas affected by food insecurity (Kaschula 2011). A 

majority of respondents in this study reported they could receive at least a little financial 

support for medical or school fees from their social networks if needed. However, given the 

overall limited material resources in this relatively isolated island community, non-financial 

support such as labor in kind may be an essential resource that may conceivably affect the 

health of individuals (Kawachi 1999). For instance, respondents reported more support from 

helping to look over children or taking a sick person to the doctor than from monetary gifts.

People with HIV may face additional challenges with food insecurity as HIV-related stigma 

may lead to an erosion of their social support networks (Kalichman et al. 2009). People with 

HIV may experience discrimination in the workplace, be barred from purchasing foods in 

the marketplace, or have difficulty selling goods to wary non-infected clients (Tsai et al. 

2011). Though HIV and food insecurity are inextricably linked, each exacerbating the 

severity of the other (Weiser et al. 2011), food insecurity also significantly affects the 

general population in low-resource areas. Our results also confirm the relationship between 

food security and socioeconomic status in a rural Kenyan island in Lake Victoria.
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This study has several limitations. The cross-sectional nature of the study precludes any 

causal inferences and our results from a rural island may not be broadly generalizable. 

Though the questionnaire attempted to select the most salient items, adaptations to the 

HFIAS and the MOS social support scale limited our ability to differentiate among food 

secure and mildly food insecure categories on the HFIAS and may have affected survey 

validity. Participants’ HIV status was not ascertained and the study is therefore unable to 

evaluate the effect of HIV on food insecurity or social support.

One final limitation is that the surveys were conducted after the main maize and bean 

harvest season in August to October; therefore, the results may represent an underestimate 

of food insecurity compared to other seasons. One previous study among HIV-positive 

populations in Mfangano Island demonstrated nearly 80% of severe food insecurity prior to 

the harvest season (Nagata et al. 2012). One household study in Burkina Faso demonstrated 

decreased intakes of energy and ten micronutrients, less frequent consumption, and 

consumption of smaller amounts during the lean season compared to the post harvest season 

(Becquey et al. 2012). Though many residents of Mfangano Island rely on subsistence 

agriculture, a shortage of accessible water throughout the year remains a considerable 

agricultural challenge. Furthermore, households affected by HIV or other illnesses may 

experience agricultural labor shortages and declining agricultural productivity (Kaschula 

2011). Food insecurity may be greater during the lean season if household agricultural 

production declines and families must begin to purchase foods in the market, particularly 

when prices rise during the off season (Becquey et al. 2012). Although free macronutrient 

supplementation rations are available for the most undernourished individuals (Nagata et al. 

2014), these are also subject to availability and experience shortages.

Given the pervasiveness of food insecurity in this population and throughout low-resource 

areas, understanding the etiology of food insecurity and identifying modes of intervention 

are essential to improve food insecurity, nutrition, and health. Livelihood interventions, such 

as those including support for agriculture, fishing, or fisheries via subsidies or microfinance 

loans may improve food security through socio-economic advancement (Pandit et al. 2010). 

In addition, interventions aimed at strengthening both instrumental and other forms of social 

support among small social networks (Johnson et al. 2010; Ding et al. 2013; Zoughbie 2009) 

may also improve the health and nutrition of persons experiencing food insecurity. As food 

procurement, preparation, and consumption are inextricably social processes (Tsai et al. 

2012), improving group capacity and resilience among social networks may play an 

important role in coping with severe food insecurity. Future research should assess the 

extent to which combined economic and social support interventions may synergistically 

improve the food security and overall health of persons living in low-resource regions.

References

Becquey E, Delpeuch F, Konate AM, Delsol H, Lange M, Zoungrana M, Martin-Prevel Y. Seasonality 
of the dietary dimension of household food security in urban burkina faso. The British Journal of 
Nutrition. 2012; 107(12):1860–70. [PubMed: 22017887] 

Coates, J.; Swindale, A.; Bilinsky, P. Household food insecurity access scale (HFIAS) for 
measurement of food access: Indicator guide. Washington, D.C: Food and Nutrition Technical 
Assistance Project, Academy for Educational Development; 2007. 

Nagata et al. Page 6

Ecol Food Nutr. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cohen SM, Wills TA. Stress, social support, and the buffering hypothesis. Psychological Bulletin. 
1985; 98(2):310–357. [PubMed: 3901065] 

De Weerdt J, Dercon S. Risk-sharing networks and insurance against illness. Journal of Development 
Economics. 2006; 81(2 12):337–56.

Ding EL, Prescott MR, Watson KT, Bui N, Makarechi L, Zoughbie DE. Microclinic social network 
lifestyle intervention for weight loss and obesity management: A 10-month randomized controlled 
trial. Circulation. 2013; 127:A009.

Fiorella KJ, Hickey MD, Salmen CR, Nagata JM, Mattah B, Magerenge R, Cohen CR, Bukusi EA, 
Brashares JS, Fernald LH. Fishing for Food? Analyzing links between fishing livelihoods and food 
security around Lake Victoria, Kenya. Food Security. 2014; 6(6):851–860.

Foley W, Ward P, Carter P, Coveney J, Tsourtos G, Taylor A. An ecological analysis of factors 
associated with food insecurity in South Australia, 2002–7. Public Health Nutrition. 2010; 13(02):
215–21. [PubMed: 19706209] 

Food and Agriculture Organization (FAO). The state of food insecurity in the world 2000. Rome, Italy: 
Food and Agriculture Organization of the United Nations; 2000. 

Frongillo E, Valois P, Wolfe W. Using a concurrent events approach to understand social support and 
food insecurity among elders. Family Economics and Nutrition Review. 2003; 15:25–32.

Hadley C, Borgerhoff Mulder M, Fitzherbert E. Seasonal food insecurity and perceived social support 
in rural Tanzania. Public Health Nutrition. 2007; 10(06):544–51. [PubMed: 17381917] 

Ivers LC, Cullen KA, Freedberg KA, Block S, Coates J, Webb P, Mayer KH. HIV/AIDS, 
undernutrition, and food insecurity. Clinical Infectious Diseases. 2009 Oct 1; 49(7):1096–102. 
[PubMed: 19725790] 

Johnson BT, Redding CA, DiClemente RJ, Mustanski BS, Dodge B, Sheeran P, Warren MR, et al. A 
network-individual-resource model for HIV prevention. AIDS and Behavior. 2010 Dec 01; 14(2):
204–21. [PubMed: 20862606] 

Kalichman SC, Simbayi LC, Cloete A, Mthembu PP, Mkhonta RN, Ginindza T. Measuring AIDS 
stigmas in people living with HIV/AIDS: The internalized AIDS-related stigma scale. AIDS Care. 
2009 Jan; 21(1):87–93. [PubMed: 19085224] 

Kaschula S. Using people to cope with the hunger: Social networks and food transfers amongst HIV/
AIDS afflicted households in KwaZulu-natal, South Africa. AIDS and Behavior. 2011 Oct 01; 
15(7):1490–502. [PubMed: 21822628] 

Kawachi I. Social capital and community effects on population and individual health. Annals of the 
New York Academy of Sciences. 1999; 896:120–30. [PubMed: 10681893] 

Knueppel D, Demment M, Kaiser L. Validation of the household food insecurity access scale in rural 
Tanzania. Public Health Nutrition. 2010; 13(03):360–7. [PubMed: 19706211] 

Laraia BA, Siega-Riz AM, Gundersen C, Dole N. Psychosocial factors and socioeconomic indicators 
are associated with household food insecurity among pregnant women. The Journal of Nutrition. 
2006 Jan; 136(1):177–82. [PubMed: 16365079] 

Lartey A. Maternal and child nutrition in Sub-Saharan Africa: Challenges and interventions. 
Proceedings of the Nutrition Society. 2008; 67(1):105. [PubMed: 18234138] 

Lemke S, Vorster H, van Rensburg N, Ziche J. Empowered women, social networks and the 
contribution of qualitative research: Broadening our understanding of underlying causes for food 
and nutrition insecurity. Public Health Nutrition. 2003; 6:759–64. [PubMed: 14641946] 

Leyna GH, Mmbaga EJ, Mnyika KS, Hussain A, Klepp KI. Food insecurity is associated with food 
consumption patterns and anthropometric measures but not serum micronutrient levels in adults in 
rural Tanzania. Public Health Nutrition. 2010; 13(09):1438. [PubMed: 20196915] 

Ministry of Health, Republic of Kenya. County HIV service delivery profiles. Ministry of Health, 
Republic of Kenya; 2013. 

Nagata JM, Cohen CR, Young SL, Wamuyu C, Armes MN, Otieno BO, Leslie HH, et al. Descriptive 
characteristics and health outcomes of the food by prescription nutrition supplementation program 
for adults living with HIV in Nyanza Province, Kenya. PLoS ONE. 2014 Mar 19.9(3):e91403. 
[PubMed: 24646586] 

Nagata et al. Page 7

Ecol Food Nutr. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Nagata JM, Fiorella KJ, Young SL, Otieno OD, Ijaa K, Bukusi EA, Cohen CR. Socio-demographic 
and health associations with body mass index at the time of enrollment in HIV care in Nyanza 
Province, Kenya. AIDS Care. 2013; 25(12):1491–8. [PubMed: 23464799] 

Nagata JM, Jew AR, Kimeu JM, Salmen CR, Bukusi EA, Cohen CR. Medical pluralism on Mfangano 
Island: Use of medicinal plants among persons living with HIV/AIDS in Suba District, Kenya. 
Journal of Ethnopharmacology. 2011 May 17; 135(2):501–9. [PubMed: 21458556] 

Nagata JM, Magerenge RO, Young SL, Oguta JO, Weiser SD, Cohen CR. Social determinants, lived 
experiences, and consequences of household food insecurity among persons living with HIV/AIDS 
on the shore of Lake Victoria, Kenya. AIDS Care. 2012; 24(6):728–36. 06/01; 2014/02. [PubMed: 
22150119] 

Nagata JM, Valeggia CR, Barg FK, Bream KDW. Body mass index, socioeconomic status and socio-
behavioral practices among Tz’utujil Maya women. Economics & Human Biology. 2009 Mar; 
7(1):96–106. [PubMed: 19299213] 

Nyikahadzoi K, Zamasiya B, Muchinako GA, Dziro C. Enhancing social support system for improving 
food security among the elderly headed household in communal areas of Zimbabwe. Journal of 
Food Research. 2013; 2(3):46–54.

Pandit J, Sirotin N, Tittle R, Onjolo E, Bukusi E, Cohen C. Shamba maisha: A pilot study assessing 
impacts of a micro-irrigation intervention on the health and economic wellbeing of HIV patients. 
BMC Public Health. 2010; 10(1):245. [PubMed: 20459841] 

Sherbourne CD, Stewart AL. The MOS social support survey. Social Science & Medicine. 1991; 
32(6):705–14. [PubMed: 2035047] 

Tsai AC, Bangsberg DR, Emenyonu N, Senkungu JK, Martin JN, Weiser SD. The social context of 
food insecurity among persons living with HIV/AIDS in rural Uganda. Social Science & 
Medicine. 2011 Dec; 73(12):1717–24. [PubMed: 22019367] 

Tsai AC, Bangsberg DR, Frongillo EA, Hunt PW, Muzoora C, Martin JN, Weiser SD. Food insecurity, 
depression and the modifying role of social support among people living with HIV/AIDS in rural 
Uganda. Social Science & Medicine. 2012 Jun; 74(12):2012–9. [PubMed: 22513248] 

UNAIDS. UNAIDS report on the global AIDS epidemic. Geneva: World Health Organization; 2010. 

Vosoris N, Tarasuk V. Household food insufficiency is associated with poorer health. Journal of 
Nutrition. 2003; 133(1):120. [PubMed: 12514278] 

Weiser SD, Young SL, Cohen CR, Kushel MB, Tsai AC, Tien PC, Hatcher AM, Frongillo EA, 
Bangsberg DR. Conceptual framework for understanding the bidirectional links between food 
insecurity and HIV/AIDS. The American Journal of Clinical Nutrition. 2011 Dec 1; 94(6):1729S–
39S. [PubMed: 22089434] 

Zoughbie DE. Community-based diabetes programme: The micro-clinic project. East Mediterr Health 
J. 2009; 15:1021–1026. [PubMed: 20187555] 

Nagata et al. Page 8

Ecol Food Nutr. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nagata et al. Page 9

T
ab

le
 1

Se
le

ct
ed

 s
oc

io
-d

em
og

ra
ph

ic
 c

ha
ra

ct
er

is
tic

s 
of

 f
em

al
e 

he
ad

s 
of

 h
ou

se
ho

ld
s 

in
 r

ur
al

 K
en

ya

O
ve

ra
ll

F
oo

d 
se

cu
re

 t
o 

m
ild

ly
 o

r 
m

od
er

at
el

y 
fo

od
 in

se
cu

re
Se

ve
re

ly
 f

oo
d 

in
se

cu
re

T
es

t 
st

at
is

ti
c

p
n

M
ea

n 
(S

D
) 

/ %
R

an
ge

M
ea

n 
(S

D
) 

/ %
M

ea
n 

(S
D

) 
/ %

A
ge

11
0

38
.4

 (
16

.5
)

19
–7

8
38

.4
 (

16
.5

)
38

.5
 (

16
.6

)
0.

1a
0.

95

E
du

ca
tio

n 
(%

)
11

0
3.

8b
0.

28

 
N

on
e

21
18

.9
%

19
.3

%
18

.9
%

 
Pr

im
ar

y 
sc

ho
ol

71
63

.9
%

57
.9

%
71

.7
%

 
Se

co
nd

ar
y 

sc
ho

ol
14

12
.6

%
17

.5
%

7.
5%

 
C

ol
le

ge
4

3.
6%

5.
3%

1.
9%

M
ar

ita
l s

ta
tu

s
11

1
0.

5b
0.

50

 
M

ar
ri

ed
74

66
.7

%
63

.8
%

69
.8

%

 
N

ot
 m

ar
ri

ed
37

33
.3

%
36

.2
%

30
.2

%

H
ou

se
ho

ld
 s

iz
e

11
1

5.
3 

(2
.4

)
1–

12
5.

2 
(1

.8
)

5.
3 

(2
.4

)
0.

3a
0.

77

O
w

ne
rs

hi
p 

sc
al

e
11

1
4.

3 
(1

.8
)

0–
9

4.
6 

(1
.8

)
3.

9 
(2

.4
)

2.
3a

0.
03

H
ou

se
ho

ld
 f

oo
d 

se
cu

ri
ty

 s
co

re
11

1
3.

7 
(2

.8
)

0–
12

1.
8 

(1
.7

)
5.

7 
(2

.4
)

10
.0

a
<

0.
00

1

Fo
od

 in
se

cu
ri

ty
 c

at
eg

or
y

11
1

11
1b

<
0.

00
1

 
Fo

od
 s

ec
ur

e/
m

ild
ly

 f
oo

d 
in

se
cu

re
27

24
.3

%
46

.6
%

0.
0%

 
M

od
er

at
el

y 
fo

od
 in

se
cu

re
31

27
.9

%
53

.4
%

0.
0%

 
Se

ve
re

ly
 f

oo
d 

in
se

cu
re

53
47

.7
%

0.
0%

10
0.

0%

In
st

ru
m

en
ta

l s
oc

ia
l s

up
po

rt
 s

co
re

11
1

15
.3

 (
4.

96
)

6–
26

16
.4

 (
5.

4)
14

.0
 (

4.
7)

2.
6a

0.
01

a In
de

pe
nd

en
t s

am
pl

es
 T

-t
es

t

b Pe
ar

so
n’

s 
ch

i-
sq

ua
re

 te
st

Ecol Food Nutr. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nagata et al. Page 10

T
ab

le
 2

Se
le

ct
 in

st
ru

m
en

ta
l s

oc
ia

l s
up

po
rt

 q
ue

st
io

ns
 a

da
pt

ed
 f

ro
m

 M
ed

ic
al

 O
ut

co
m

es
 S

tu
dy

 (
M

O
S)

 S
oc

ia
l S

up
po

rt
 S

ur
ve

y

1.
 N

o 
su

pp
or

t 
(%

)
2.

 A
 li

tt
le

 s
up

po
rt

 (
%

)
3.

 S
om

e 
su

pp
or

t 
(%

)
4.

 P
re

tt
y 

go
od

 s
up

po
rt

 
(%

)
5.

 E
xc

el
le

nt
 s

up
po

rt
 (

%
)

O
n 

a 
sc

al
e 

of
 1

–5
 p

le
as

e 
ra

nk
 th

e 
ty

pe
s 

of
 s

up
po

rt
 th

at
 y

ou
 h

av
e 

in
 y

ou
r 

lif
e 

ri
gh

t n
ow

:

So
m

eo
ne

 to
 ta

ke
 y

ou
 to

 th
e 

do
ct

or
 if

 y
ou

 n
ee

de
d 

it
13

.5
19

.8
17

.1
42

.3
7.

2

So
m

eo
ne

 to
 lo

ok
 a

ft
er

 y
ou

r 
ch

ild
re

n 
if

 y
ou

 w
er

e 
si

ck
15

.9
19

.6
22

.4
30

.8
11

.2

So
m

eo
ne

 to
 h

el
p 

yo
u 

on
 y

ou
r 

fa
rm

 o
r 

do
 h

ou
se

ho
ld

 c
ho

re
s 

if
 y

ou
 

w
er

e 
to

o 
si

ck
 to

 w
or

k
35

.1
21

.6
17

.1
21

.6
4.

5

So
m

eo
ne

 to
 h

el
p 

yo
u 

w
ith

 s
ch

oo
l f

ee
s 

if
 y

ou
 c

ou
ld

 n
ot

 p
ay

 th
em

 f
or

 
yo

ur
 c

hi
ld

re
n

41
.3

27
.9

12
.5

17
.3

1.
0

So
m

eo
ne

 to
 h

el
p 

yo
u 

w
ith

 m
ed

ic
al

 f
ee

s 
if

 y
ou

 o
r 

so
m

eo
ne

 in
 y

ou
r 

fa
m

ily
 w

as
 s

ic
k

32
.4

25
.2

16
.2

25
.2

0.
9

So
m

eo
ne

 to
 s

ha
re

 f
oo

d 
if

 y
ou

 w
er

e 
un

ab
le

 to
 p

ro
vi

de
 f

or
 y

ou
r 

fa
m

ily
34

.2
26

.1
19

.8
18

.9
0.

9

Ecol Food Nutr. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nagata et al. Page 11

T
ab

le
 3

Se
le

ct
 f

oo
d 

in
se

cu
ri

ty
 q

ue
st

io
ns

 a
da

pt
ed

 f
ro

m
 H

ou
se

ho
ld

 F
oo

d 
In

se
cu

ri
ty

 A
cc

es
s 

Sc
al

e 
(H

FI
A

S) 1.
 N

ev
er

 (
%

)
2.

 R
ar

el
y 

(%
)

3.
 S

om
et

im
es

 (
%

)
4.

 O
ft

en
 (

%
)

In
 th

e 
pa

st
 f

ou
r 

w
ee

ks
, h

ow
 o

ft
en

 d
id

:

Y
ou

 o
r 

ot
he

r 
m

em
be

rs
 o

f 
yo

ur
 h

ou
se

ho
ld

 h
av

e 
to

 e
at

 a
 s

m
al

le
r 

m
ea

l t
ha

n 
w

as
 n

ee
de

d 
be

ca
us

e 
th

er
e 

w
as

 n
ot

 e
no

ug
h 

fo
od

?
25

.5
18

.2
45

.5
10

.0

Y
ou

 o
r 

ot
he

r 
m

em
be

rs
 o

f 
yo

ur
 h

ou
se

ho
ld

 h
av

e 
to

 e
at

 f
ew

er
 m

ea
ls

 in
 a

 d
ay

 b
ec

au
se

 th
er

e 
w

as
 n

ot
 e

no
ug

h 
fo

od
?

34
.2

26
.1

33
.3

6.
3

A
ny

on
e 

in
 y

ou
r 

ho
us

eh
ol

d 
go

 to
 s

le
ep

 h
un

gr
y 

be
ca

us
e 

th
er

e 
w

as
 n

ot
 e

no
ug

h 
fo

od
?

53
.2

28
.8

14
.4

3.
6

A
ny

on
e 

in
 y

ou
r 

ho
us

eh
ol

d 
go

 a
 w

ho
le

 d
ay

 a
nd

 n
ig

ht
 w

ith
ou

t e
at

in
g 

an
yt

hi
ng

 b
ec

au
se

 th
er

e 
w

as
 n

o 
fo

od
?

67
.6

21
.6

9.
0

1.
8

Ecol Food Nutr. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nagata et al. Page 12

T
ab

le
 4

R
es

ul
ts

 f
ro

m
 s

im
pl

e 
an

d 
m

ul
tip

le
 li

ne
ar

 r
eg

re
ss

io
n 

w
ith

 f
oo

d 
in

se
cu

ri
ty

 a
s 

th
e 

de
pe

nd
en

t v
ar

ia
bl

e,
 a

nd
 s

oc
io

-d
em

og
ra

ph
ic

 f
ac

to
rs

 a
nd

 s
oc

ia
l s

up
po

rt
 a

s 

in
de

pe
nd

en
t v

ar
ia

bl
es

V
ar

ia
bl

e
n

B
iv

ar
ia

te
 a

na
ly

si
s

M
ul

ti
va

ri
at

e 
an

al
ys

is

B
 (

95
%

 C
I)

p 
va

lu
e

B
 (

95
%

 C
I)

p 
va

lu
e

A
ge

11
0

0.
15

 (
−

0.
06

–0
.3

5)
0.

15
0.

17
 (

−
0.

08
–0

.4
1)

0.
18

E
du

ca
tio

n
11

1
−

0.
16

 (
−

2.
67

–2
.3

4)
0.

90
2.

40
 (

−
0.

34
–5

.1
3)

0.
09

M
ar

ita
l s

ta
tu

s
11

1
−

4.
39

 (
−

11
.4

2–
2.

63
)

0.
22

1.
28

 (
−

6.
82

–9
.3

8)
0.

75

H
ou

se
ho

ld
 s

iz
e

11
1

0.
37

 (
−

1.
02

–1
.7

7)
0.

60
0.

92
 (

−
0.

49
–2

.3
3)

0.
2

O
w

ne
rs

hi
p

11
1

−
2.

88
 (

−
4.

68
- 

−
1.

08
)

<
0.

01
−

2.
93

 (
−

4.
99

- 
−

0.
86

)
<

0.
01

In
st

ru
m

en
ta

l s
oc

ia
l s

up
po

rt
11

1
−

0.
95

 (
−

1.
57

- 
−

0.
33

)
<

0.
01

−
0.

81
 (

−
1.

45
- 

−
0.

17
)

0.
01

A
bb

re
vi

at
io

ns
: C

I,
 C

on
fi

de
nc

e 
in

te
rv

al

Ecol Food Nutr. Author manuscript; available in PMC 2016 July 01.


