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Abstract
Our previous studies have demonstrated the inadequate nutritional status of Vietnamese female marriage immigrants in Korea. Major possible

reasons include food insecurity due to economic problems as well as a lack of adjustment to unfamiliar Korean foods and limited access to Vietnamese
foods; however, no study has investigated food insecurity among such intermarried couples. This study was performed to investigate the prevalence
of food insecurity in Korean-husband-Vietnamese-wife couples and to determine whether they exhibit an intrahousehold discrepancy regarding food 
insecurity. A cross-sectional analysis of the Cohort of Intermarried Women in Korea study was performed with 84 intermarried couples. Among
the 84 Vietnamese immigrants, 48.8% and 41.7% had food insecurity due to economic problems and a lack of foods appealing to their appetite,
respectively. There was a marked discrepancy in reporting food insecurity between Vietnamese wives (22.6-38.1%) and their Korean husbands (6.0-15.5%).
Vietnamese wives were five and two times more food-insecure due to economic problems and no foods appealing to their appetite, respectively,
than their Korean spouses. A follow-up study is needed to investigate the causes of this discrepancy and ways of reducing food insecurity among 
female marriage immigrants living in low-income, rural communities.
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Introduction14)

The number of female immigrants arriving in Korea through 
marriage has been increasing rapidly since 1990, especially more 
recently, with the number of marriages between Korean men and 
foreign women increasing by 362% between 2000 and 2009 
(25,142 cases) [1]. Our previous studies have revealed the 
inadequate nutritional status of Vietnamese female marriage 
immigrants as well as their Korean spouses [2-4], who account 
for the second highest rate of intermarriage after Chinese women 
[1,5].

Food insecurity is defined as “limited or uncertain availability 
of nutritionally adequate and safe foods resulting from financial 
resource constraints” [6]. The World Food Summit of 1996 
defined food security as existing “when all people at all times 
have access to sufficient, safe, nutritious food to maintain a 
healthy and active life” [7]. Therefore, both financial and access 
constraints should be considered when addressing food 
insecurity. In the USA, households with immigrants were more 
likely to have food insecurity than households in which all 

members were born in the USA [8-14]. Furthermore, the 
prevalence of food insecurity in the USA was higher among 
female immigrants (35%) than among economically underprivileged 
females (16%) [15]. In Korea, the rate of household food 
insecurity in rural areas (9.9%) is about two times higher than 
the national average (5.4%) [16,17]. Most Korean men who are 
married to Vietnamese women have a low socioeconomic status 
and live in rural communities [2-4]. Therefore, these intermarried 
couples and their heightened economic difficulties are far more 
susceptible to food insecurity than their nonintermarried 
counterparts. In addition, new immigrant wives have an impaired 
ability to gain access not only to nutritionally adequate foods 
but also to culturally acceptable foods, partly due to a lack of 
adjustment to unfamiliar Korean foods and limited access to 
Vietnamese foods. At the same time, Korean spouses may not 
have sufficient access to Korean foods because it is the 
Vietnamese wives-who are not familiar with Korean foods and 
cooking-who are mainly responsible for preparing meals in most 
of these families (72.2%) [2]. Therefore, both Korean husbands 
and their Vietnamese wives may experience food insecurity, not 
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only due to economic problems but also due to the unavailability 
of foods that appeal to their appetite.

While food insecurity may be a major contributor to nutritional 
inadequacy among intermarried couples in Korea, no study has 
investigated food insecurity among such couples. Most previous 
studies of food insecurity among immigrants have involved 
children [13,15,18] and Hispanic [18], Latino [9,10,14,19], and 
Mexican [12,13] adults participating in food-assistance programs 
[19-21] in the USA, as well as adult immigrants from Colombia 
in Canada [20]. In addition, only one previous study has inves-
tigated the discordance of 13 food insecurity items between native 
Bangladeshi couples living in Bangladesh [22]. Therefore, the 
present study investigated the prevalence of food insecurity in 
Korean-husband-Vietnamese-wife couples in Korea to determine 
whether they exhibit an intrahousehold discrepancy regarding 
food insecurity. In addition, we compared general characteristics, 
daily nutrient and food intakes, and blood profiles between the 
subjects with and without food insecurity.

Subjects and Methods

Study subjects

The participants were Vietnamese female marriage immigrants 
who voluntarily participated in the Cohort of Intermarried 
Women in Korea study, which is an ongoing, prospective, 
epidemiological study that forms part of the Korean Genome and 
Epidemiology Study (KoGES), established in November of 2006, 
as described elsewhere [2-4]. Those eligible for the study were 
female marriage immigrants from Vietnam, their Korean spouses 
(who had been in Korea for > 6 months), and their children, who 
were contacted regularly by local governmental health officials 
in centers that support families of intermarried couples. As a 
baseline investigation, subjects received either a telephone call 
or an advertisement inviting them to attend a comprehensive 
health screening at local clinical centers in Seoul, Busan, Daegu, 
Danyang, Gimhae, Gwangju, Gyeongju, Gongju, Jinju, Sangju, 
Masan, Okcheon, and Pohang, Korea, between May and August 
2009. Among the 287 immigrant respondents, 96 subjects visited 
health clinics with their spouses. Of those 96 husbands, data for 
12 were excluded because of insufficient information on anthro-
pometry (n = 3), sociodemographic characteristics (n = 2), dietary 
intakes (n = 4), or food insecurity (n = 3). Therefore, 84 inter-
married couples were finally eligible for this analysis. The 
anthropometric, sociodemographic characteristics, and food insecurity 
did not differ significantly between subjects with (n = 84) and 
without (n = 203) sufficient spouse data. The anthropometric 
parameters and sociodemographic characteristics did not differ 
significantly between subjects who were excluded and included 
in the analysis. The study protocol was approved by the Human 
Investigation Review Board of Ewha Womans University College 
of Medicine, and informed consent to participate was obtained 

from all subjects.

Food insecurity

Food insecurity was measured using two questions regarding 
economic difficulty and two questions regarding lack of appetizing 
foods, through face-to-face interviews. The United States 
Department of Agriculture (USDA) household food insecurity 
measurements [6] and modified USDA household food insecurity 
questionnaires have been validated [16] to be applied to the 
Koreans, but have not been validated for Vietnamese immigrants 
in Korea. The following two questions from the six-item 
short-form of the United States Household Food insecurity 
Survey Module [6] were used to assess food insecurity due to 
economic problems: “Did you ever reduce the size of meals or 
ate less than you desired because there was not enough money 
for food in the last year?” (Q1), and “Did you ever skip meals 
because there was not enough money for food in the last year?” 
(Q2). In addition, we modified Q1 and Q2 to measure food 
insecurity due to lack of availability of foods that subjects desired 
to eat or because a lack of foods that appealed to their appetite: 
“Did you ever feel hungry because there were no foods that you 
wanted to eat or no foods that appealed to your appetite at home 
in the last year?” (Q3), and “Did you ever skip meals because 
there was no food that you wanted to eat or there was no food 
that appealed to your appetite at home in the last year?” (Q4). 
A food insecurity score was used to assess concordance with 
the degree of food insecurity between couples for each of the 
four questions. All items were weighted equally and scored 1 
for yes and 0 for no, and each individual had scores that ranged 
from 0 to 1. The anthropometric parameters and sociodemographic 
characteristics (household income, education level, and length of 
residence) did not differ significantly between respondents (95%) 
and nonrespondents (5%) to the four food insecurity questions.

Sociodemographic characteristics and dietary intakes

Each subject was individually interviewed by trained technicians 
and graduate students to obtain data regarding their sociodemo-
graphic characteristics, food consumption, and dietary behaviors, 
using standard protocols. Vietnamese translators fluent in both 
Korean and Vietnamese helped in the investigation process. 
Household monthly income was classified as < US$ 1,000, US$ 
1,000-1,499, US$ 1,500-2,000, and > US$ 2,000. The education 
level of the Vietnamese wives and their Korean husbands was 
categorized as ≤ elementary school, middle school, and ≥ high 
school. Length of residence in Korea was classified as < 1, 1-3, 
4-7, and > 7 years. Food consumption by intermarried couples 
was assessed using a 1-day 24-hour recall. Food models and 
photographs were used to explain the portion sizes. Dietary intake 
data were analyzed using the Computer Aided Nutritional 
Analysis program version 3.0 software (CAN-Pro 3.0).
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Vietnamese 
wives

(n = 84)

Korean 
husbands
(n = 84)

Age (yrs) 24.5 ± 4.5 41.0 ± 5.6
Height (cm) 154.0 ± 4.6 167.6 ± 6.1
Weight (kg) 49.9 ± 5.7 68.3 ± 10.5
BMI (kg/m2) 21.0 ± 2.3 24.3 ± 3.2
Education
≤Elementary school 45.2 (38) 32.1 (27)
Middle school 29.8 (25) 25.0 (21)
≥High school 25.0 (21) 42.9 (36)

Monthly household income
< $ 1,000 16.7 (14)
$ 1,000 - $ 1,499 32.1 (27)
$ 1,500 - $ 2,000 20.2 (17)
> $ 2,000 31.0 (26)

Length of residence in Korea
< 1 y 6.0 (5) -
1-3 y 59.5 (50) -
4-7 y 33.3 (28) -
> 7 y 1.2 (1) -

Energy intake (kcal) 1,496.2 ± 465.6 1,831.1 ± 556.5
Food insecurity due to economic difficulty
Q1. Did you ever reduce the size of meals 

or ate less than you desired because 
there was not enough money for food in 
the last year?

27.4 (23) 6.0 (5)

Q2. Did you ever skip meals because there 
was not enough money for food in the 
last year?

36.9 (31) 7.1 (6)

Q1 or Q2 48.8 (41) 8.3 (7)
Food insecurity due to no food appealing to 
subject’s appetite
Q3. Did you ever feel hungry because there 

was no food that you wanted to eat or 
no food appealing to yourappetite at 
home in the last year?

38.1 (32) 15.5 (13)

Q4. Did you ever skip meals because there 
was no food that you wanted to eat or 
no food appealing to your appetite at 
home in the last year?

22.6 (19) 10.7 (9)

Q3 or Q4 41.7 (35) 16.7 (14)
† Values are mean ± SD or % (number).

Table 1. Sociodemographic characteristics of intermarried couples†

Anthropometric parameters, blood pressure, and blood bioche-
mical profiles

Standing height and body weight were measured using an 
automatic height/weight-measuring instrument (Dong Sahn Jenix, 
Seoul, Korea) by trained nurses or medical doctors. Body mass 
index was calculated, and waist and hip circumferences were 
measured with a tape measure (Anthropometric tape, Preston 
5193, Seoul, Korea). Blood pressure was measured using an 
automatic blood pressure calculator FT0500R (Jawon Medical, 
Gyeongsan, Korea) after a 10-minute rest in the sitting position; 
the average of two measurements was used. Blood samples were 
drawn after an 8-hour overnight fast into EDTA tubes. The 
plasma samples were centrifuged at 3,500 rpm for 10 minutes 
at 4℃ and stored at -70℃ until analysis. Fasting plasma levels 
of glucose, total cholesterol, triglyceride (TG), albumin, 
hemoglobin, hematocrit, and high-density lipoprotein (HDL)- 
cholesterol were measured with an autoanalyzer (ADVIA 1550, 
Bayer Diagnostics, Tarrytown, NY, USA); low-density lipoprotein 
(LDL)-cholesterol was calculated as total cholesterol-HDL- 
cholesterol-(TG/5) [23].

Statistical analysis

All analyses were performed using SPSS software (version 
12.0) and the data are expressed as mean ± SD values (continuous 
variables) or as numbers and percentages (categorical variables). 
Student’s t-test was used to compare anthropometric parameters 
and blood biochemical profiles between subjects with and 
without food insecurity. The Pearson’s χ2 test or fisher’s exact 
test was used to assess whether intermarried couples reported 
food insecurity differently. The level of statistical significance 
was defined as P < 0.05.

Results

Sociodemographic characteristics and nutritional status of 
intermarried couples

The Korean husbands were aged 41.0 ± 5.6 years and 41.7% 
of them were over 50 years, and there was a large age gap within 
intermarried couples (mean = 16.5 years; Table 1). About half 
of the Korean husbands had an education level below middle 
school (57.1%), and had a low income level (< US$ 1,500, 
48.8%; Table 1). Most of the Vietnamese immigrants (89.3%) 
did not meet the estimated energy requirement (EER), and the 
proportion of immigrants whose nutrient intakes did not meet 
the estimated average requirement (EAR) [24] was > 50% for 
most nutrients (calcium, iron, vitamin B2, vitamin C, and folate; 
data not shown). Only 10.7% of the Korean husbands met the 
EER, and the proportion of Korean husbands below the EAR 
for Koreans [24] was highest for folate (84.5%) and lowest for 

phosphorus (8.3%) and iron (8.3%; data not shown). 
Vietnamese wives with food insecurity due to economic 

problems had significantly lower intake levels of fiber (P =
0.046), vitamin C (P = 0.047), and folate (P = 0.038) (Appendix 
table). Korean husbands, whose wives reduced their meal sizes 
or ate less than they desired due to economic problems had 
significantly higher LDL-cholesterol levels (P = 0.030) and lower 
TG levels (P = 0.017), mean corpuscular hemoglobin (P = 0.046), 
and fruit intake (P = 0.028; appendix table). Korean husbands, 
whose wives skipped the meals due to lack of foods that appealed 
to their appetite during the last year had lower intakes of 
calcium/1,000kcal (P = 0.004) and vitamin C/1,000kcal (P =
0.049; appendix table).
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Household-level discordance
Discordance

(% point)

Household-level concordance
Sig.§

Population level differences
Dif

(% point)W = FI
H = FS

W = FS
H = FI

W = FS
H = FS

W = FI
H = FI

W
(% FI)

H
(% FI)

Food insecurity due to economic difficulty¶

Q1 21.4 (18) 0 (0) 21.4 72.6 (61) 6.0 (5) P = 0.001 27.4 (23) 6.0 (5) 21.4
Q2 33.3 (28) 3.6 (3) 36.9 59.5 (50) 3.6 (3) P = 0.665 36.9 (31) 7.1 (6) 29.8
Q1 or Q2 41.7 (35) 1.2 (1) 42.9 50.0 (42) 7.1 (6) P = 0.055 48.8 (41) 8.3 (7) 40.5

Food insecurity due to no food appealing to subject’s appetite§

Q3 31.0 (26) 8.3 (7) 39.3 53.6 (45) 7.1 (6) P = 0.734 38.1 (32) 15.5 (13) 22.6
Q4 17.9 (15) 6.0 (5) 23.9 71.4 (60) 4.8 (4) P = 0.199 22.6 (19) 10.7 (9) 11.9
Q3 or Q4 32.1 (27) 7.1 (6) 39.2 51.2 (43) 9.5 (8) P = 0.322 41.7 (35) 16.7 (14) 25.0

† Values are % (number).
‡ H = Korean husbands, W = Vietnamese wives, FS = Food secure, FI = Food insecure
§ Pearson χ2 test or fisher’s exact test (expected frequency < 5) for equality of proportions.

Table 2. Discordance with food insecurity between Korean-husband-Vietnamese-wife couples (n = 84)†,‡

Discrepancy regarding food insecurity within intermarried 
couples

There was a marked discrepancy in the reporting of food 
insecurity between Vietnamese wives (22.6-38.1%) and their 
Korean husbands (6.0-15.5%; Table 1). Five and two times as 
many Vietnamese wives indicated food insecurity due to 
economic problems and lack of foods appealing to their appetite, 
respectively, than their Korean spouses (Table 2). The discordance 
within intermarried couples ranged from 21.4% for Q1 to 39.3% 
for Q3. The reported difference was greater for food insecurity 
due to economic problems (40.5%) than for food insecurity due 
to a lack of foods that appealed to the subject’s appetite (25%) 
(Table 2). 

Discussion

Questions about food insecurity were added to an existing 
questionnaire from 2009, since data from previous studies suggest 
that food insecurity is related to poor health and the nutritional 
status of intermarried couples [2-4]. We found that Vietnamese 
female marriage immigrants in Korea had a high prevalence of 
food insecurity, with approximately 50% of them experiencing 
food insecurity due to economic difficulties and 46% due to a 
lack of foods that appealed to their appetite. This prevalence 
of food insecurity was greater than that found among the 
low-income elderly (22.7%) [25], but similar to that of recipients 
of the National Basic Livelihood Security System (42.1%) [26], 
which supports households with incomes below the minimum 
cost of living in Korea. The average age of the Korean husbands 
was 41.0 years, and about 40% of them were over 50 years. 
Thus, financial hardship in these households is unlikely to 
improve in the future, since the heads of these households will 
be retiring within 10-20 years.

This high prevalence of food insecurity may be due not only 
to the low socioeconomic status of the subjects but also to the 
limited programs available supporting household food security 

for low-income families. Although 79% of our subjects had a 
monthly household income of ≤ US$ 2,000, most of them may 
not be beneficiaries of the National Basic Livelihood Security 
System due to its limited income eligibility (US$ 504 per 
household with one person, US$ 858 with two, US$ 1,110 with 
three, and US$ 1,363 with four) [27] and low coverage (reported 
to be 40% of eligible multicultural families in Chungnam 
province) [28]. The Nutri Plus program (Korean supplemental 
nutrition program for women, infants, and children) also has strict 
eligibility criteria (infants and pregnant or nursing mothers with 
at least one nutrition risk factor such as anemia, being 
underweight, undergrowth, or nutritional inadequacy, and with 
income below 200% of the minimum cost of living) [29] and 
voluntary participation. Limited availability to various foods, 
especially Vietnamese foods, in rural communities and/or 
adaptation to new Korean foods may be another contributor 
towards food insecurity amongst this immigrant group.

We found a marked discrepancy regarding food insecurity 
between Vietnamese wives and their Korean husbands. This 
discordance was higher (30.4%) than that reported in Bangladesh 
(15%) [22], and about 40% of couples reported their food 
insecurity level differently, which is higher than native 
Bangladeshi husbands and wives living in Bangladesh found 
previously [22]. Our relatively high discordance can be partly 
explained by the intermarriage status of our subjects and the 
wives’ relatively short duration of stay in Korea. Traditional 
Korean culture could be another significant contributor to the 
high discrepancy. Chemyon, as one’s social image, is related to 
certain psychological concepts such as self-esteem, influencing 
the formation or maintenance of social relationships in East Asian 
countries that follow Confucianism [30]. In Korea, males are 
more likely to be involved in activities to fulfill their 
image-related social expectations, such as Chemyon, than in 
emotion [31]. Korean spouses might feel too humiliated or 
disgraced to answer, “I am food insecure due to economic 
problems”. In the present study, Vietnamese wives reported more 
food insecurity than their Korean husbands. It is therefore 
possible that the food insecurity of Korean husbands was 
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underreported herein due to social stigma, without potential 
benefits such as food support programs for low-income 
multicultural families in Korea. Several previous studies [32-34] 
have found that the level of food insecurity was much higher 
for food-support program participants than nonparticipants who 
were eligible for the program.

While previous studies have found food insecurity to be 
negatively associated with diet quality and disturbed eating 
patterns [35-40], no differences existed in sociodemographic 
characteristics and nutrient and food intakes between subjects 
with and without food insecurity in the present study. This could 
be due to the subjects’ insufficiently low nutrient intakes [2-4], 
regardless of food insecurity. Although it has been reported that 
food insecurity is associated with chronic diseases such as 
hypertension, hyperlipidemia, and diabetes among low-income 
participants [41], our blood biochemical profiles did not differ 
significantly between Vietnamese wives with and without food 
insecurity, and most of the average values were within the normal 
range because most of our female subjects were in their 20s. 
On the other hand, husbands whose wives had reported food 
insecurity due to economic problems (Q1 or Q2) had significantly 
lower systolic blood pressure (P = 0.045), mean corpuscular 
volume (P = 0.029), and mean corpuscular hemoglobin (P =
0.026), while husbands whose wives were food insecure due to 
a lack of foods that appealed to their appetite (Q3 or Q4) had 
a lower diastolic blood pressure (P = 0.003; appendix table). We 
were unable to analyze differences in nutrient intake and blood 
profiles between Korean husbands with and without food 
insecurity because the prevalence of food insecurity among the 
husbands was too small to yield statistically significant differences. 
Some studies have found that the nutrient intakes of children 
in households with food insecurity were inadequate [12,13,15, 
18,42]. Therefore, a follow-up study is needed to determine the 
nutrition status of children in multicultural families.

There were several limitations in the present study. First, the 
USDA household food insecurity measurements [6] and modified 
USDA household food insecurity questionnaires have been 
validated [16] and tested [16,17,26] for use with Koreans, but 
have not been validated for Vietnamese immigrants in Korea. 
Second, the present study was a baseline, preliminary investigation 
and evaluation of food insecurity and its relationship to poor 
health and nutritional status in intermarried couples living in 
low-income, rural communities, a follow-up study is needed to 
develop a methodologically valid and reliable food insecurity 
module for these intermarried couples. Third, a 1-day 24-hour 
recall may not be sufficient to assess normal daily intake due 
to the large intraindividual variability in food and nutrient intake. 
However, our study involved trained dietitians using standard 
protocols to help the subjects reflect on their daily diet to 
minimize bias, if it existed. Finally, although Vietnamese 
translators fluent in both Korean and Vietnamese assisted 
whenever needed, there were still some communication problems, 
especially with female immigrants who had lived in Korea for 

a relatively short time and/or had a low level of education.
On the other hand, this was the first study to analyze 

differences in indications of food insecurity between wives and 
husbands in Korea, as well as within intermarried couples. 
Therefore, the results of the present study may be helpful to 
policy makers and dietitians in the development and implementa-
tion of nutrition and health programs for multicultural families 
living in Korea. A follow-up study is needed to investigate why 
a food-insecurity discrepancy exists among female marriage 
immigrants and their Korean husbands living in low-income, 
rural communities.
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All
(n = 286)

Q1 Q2 Q3 Q4
FS

(n = 192)
FI

(n = 94)
FS

(n = 176)
FI

(n = 110)
FS

(n = 163)
FI

(n = 123)
FS

(n = 204)
FI

(n = 82)
Energy (kcal) 1,411.7 ± 433.1 1,420.8 ± 446.0 1,393.0 ± 407.1 1,428.4 ± 421.2 1,385.0 ± 452.2 1,374.5 ± 410.5 1,461.0 ± 458.5 1,405.2 ± 427.1 1,427.8 ± 450.1
Carbohydrate (g) 230.3 ± 80.8 233.1 ± 86.3 224.7 ± 68.4 229.8 ± 71.5 231.2 ± 94.1 224.4 ± 79.3 238.2 ± 82.3 232.2 ± 85.7 225.6 ± 67.4
Protein (g) 52.3 ± 19.5 52.4 ± 19.1 52.1 ± 20.4 53.7 ± 19.9 50.1 ± 18.7 51.6 ± 19.0 53.3 ± 20.1 52.3 ± 19.3 52.4 ± 20.1
Fat (g) 32.8 ± 17.1 32.6 ± 17.4 33.3 ± 16.5 33.3 ± 16.7 32.1 ± 17.6 31.3 ± 15.9 34.8 ± 18.3 31.9 ± 16.2 35.1 ± 19.0
Cholesterol (mg) 190.5 ± 168.0 187.6 ± 168.3 196.4 ± 168.1 200.5 ± 187.8 174.6 ± 129.4 180.1 ± 160.3 204.3 ± 177.4 185.1 ± 155.5 203.9 ± 196.0
Fiber (g) 14.2 ± 7.1 14.4 ± 7.1 13.8 ± 7.2 14.4 ± 7.2 13.9 ± 31.7 13.8 ± 6.3 14.7 ± 8 14.8 ± 6.9 12.9 ± 7.4

(P = 0.046)
Calcium (mg) 389.5 ± 238.2 392.2 ± 228.0 383.9 ± 259.0 408.4 ± 249.6 359.3 ± 216.4 384.3 ± 207.4 396.4 ± 274.5 393.7 ± 224.1 379.1 ± 271.3
Iron (mg) 9.5 ± 4.4 9.7 ± 4.6 9.2 ± 4.1 9.7 ± 4.7 9.2 ± 4.0 9.3 ± 4.1 9.8 ± 4.8 9.6 ± 4.0 9.3 ± 5.4
Phosphorus (mg) 731.8 ± 300.1 736.6 ± 293.4 722.1 ± 314.3 754.6 ± 313.9 695.4 ± 273.6 722.2 ± 283.6 744.6 ± 321.1 736.3 ± 291.0 720.6 ± 322.7
Zinc (mg) 6.6 ± 2.3 6.6 ± 2.3 6.5 ± 2.5 6.7 ± 2.3 6.5 ± 2.4 6.4 ± 2.3 6.9 ± 2.5 6.5 ± 2.3 6.7 ± 2.6
Vitamin A (mg RE) 516.0 ± 390.9 521.8 ± 411.2 504.1 ± 347.4 528.1 ± 416.0 496.7 ± 347.8 499.8 ± 373.0 537.5 ± 413.9 532.2 ± 386.2 475.9 ± 401.9
Vitamin B1 (mg) 0.96 ± 0.42 0.97 ± 0.43 0.93 ± 0.41 0.99 ± 0.44 0.91 ± 0.40 0.95 ± 0.41 0.97 ± 0.44 0.95 ± 0.41 0.97 ± 0.47
Vitamin B2 (mg) 0.83 ± 0.39 0.84 ± 0.37 0.83 ± 0.42 0.85 ± 0.39 0.81 ± 0.39 0.81 ± 0.35 0.87 ± 0.44 0.83 ± 0.38 0.84 ± 0.43
Vitamin B6 (mg) 1.48 ± 0.70 1.53 ± 0.73 1.39 ± 0.63 1.51 ± 0.71 1.45 ± 0.69 1.49 ± 0.71 1.47 ± 0.69 1.52 ± 0.71 1.39 ± 0.67
Vitamin C (mg) 74.8 ± 55.8 78.0 ± 58.0 68.3 ± 50.7 79.0 ± 59.4 68.1 ± 49.0 73.6 ± 45.9 76.5 ± 66.9 79.0 ± 55.3 64.5 ± 56.0

(P = 0.047)
Vitamin E (mg) 9.7 ± 6.6 9.9 ± 6.8 9.3 ± 6.0 9.7 ± 5.9 9.6 ± 7.6 9.1 ± 5.3 10.5 ± 7.9 9.5 ± 6.2 10.1 ± 7.6
Niacin (mg) 12.0 ± 5.4 11.9 ± 5.0 12.4 ± 6.1 12.2 ± 5.2 11.8 ± 5.6 11.9 ± 5.1 12.3 ± 5.8 12.1 ± 5.2 11.8 ± 5.8
Folate (mg) 194.4 ± 112.2 197.8 ± 113.0 187.5 ± 110.7 197.5 ± 116.2 189.4 ± 105.8 191.2 ± 106.7 198.6 ± 119.5 203.1 ± 109.9 172.7 ± 115.7

(P = 0.038)
† Values are mean ± SD.
‡ Student’s t-test for differences between food insecurity group and food security group.
§ FS = Food secure, FI = Food insecure

Table B. Daily nutrient intakes of Vietnamese female immigrants according to each four question of food insecurity†,‡,§

Food group (g) All
(n = 286)

Q1 Q2 Q3 Q4
FS

(n = 192)
FI

(n = 94)
FS

(n = 176)
FI

(n = 110)
FS

(n = 163)
FI

(n = 123)
FS

(n = 204)
FI

(n = 82)
Cereals and 
cereal products

242.4 ± 97.9 246.6 ± 104.2 233.7 ± 83.3 245.9 ± 100.0 236.6 ± 94.6 237.5 ± 102.0 248.8 ± 92.3 241.2 ± 100.0 245.3 ± 93.0

Potatoes 15.7 ± 37.0 16.4 ± 41.4 14.4 ± 26.1 16.8 ± 42.6 14.0 ± 26.0 18.7 ± 44.0 11.7 ± 24.5 17.7 ± 40.8 10.9 ± 24.8
Vegetables 229.0 ± 171.7 234.4 ± 168.0 218.1 ± 179.2 234.6 ± 174.5 220.2 ± 167.5 226.4 ± 160.9 232.5 ± 185.6 236.6 ± 163.7 210.2 ± 189
Fruits 257.5 ± 350.1 250.8 ± 317.5 271.0 ± 410.2 250.0 ± 309.7 269.4 ± 407.7 246.4 ± 302.6 272.1 ± 405.4 271.1 ± 328.4 223.6 ± 399.2
Seaweeds 2.2 ± 6.8 1.7 ± 3.6 3.3 ± 10.6 2.4 ± 8.0 2.0 ± 4.1 1.7 ± 3.6 2.9 ± 9.4 2.1 ± 5.9 2.6 ± 8.6
Mushrooms 1.7 ± 10.1 2.0 ± 11.8 1.3 ± 5.0 1.4 ± 6.4 2.3 ± 14.1 1.9 ± 12.4 1.5 ± 5.8 1.9 ± 11.6 1.4 ± 6.0
Legume 23.7 ± 41.1 21.0 ± 37.6 29.2 ± 47.1 22.5 ± 39.5 25.5 ± 43.5 26.6 ± 43.3 19.7 ± 37.8 24.9 ± 43.3 20.7 ± 35.1
Nuts 0.9 ± 7.2 1.1 ± 8.8 0.5 ± 1.8 1.1 ± 9.1 0.6 ± 1.8 1.3 ± 9.5 0.4 ± 1.2 1.1 ± 8.5 0.5 ± 1.9
Sugar 5.1 ± 14.7 5.7 ± 17.5 4.0 ± 6.2 5.8 ± 18.0 4.0 ± 6.6 5.5 ± 18.6 4.6 ± 6.7 5.4 ± 16.9 4.3 ± 6.7
Oil and fat 6.7 ± 6.5 7.0 ± 6.9 6.1 ± 5.7 6.6 ± 5.8 7.0 ± 7.5 6.2 ± 5.5 7.4 ± 7.6 6.6 ± 6.0 7.0 ± 7.7
Beverage 24.7 ± 59.9 20.6 ± 48.1 33.1 ± 78.5 19.1 ± 50.8 33.6 ± 71.6 22.8 ± 58.9 27.2 ± 61.4 28.0 ± 66.0 16.5 ± 40.4
Total plant food 809.6 ± 410.0 807.2 ± 383.2 814.5 ± 462.1 806.2 ± 395.8 815.2 ± 433.5 795.1 ± 368.4 828.9 ± 460.2 836.4 ± 393.3 743.0 ± 444.4
% Total plant 
food

80.3 ± 12.9 80.2 ± 12.8 80.5 ± 13.2 79.5 ± 13.4 81.6 ± 12.0 80.9 ± 12.8 79.5 ± 13.0 81.7 ± 12.4 76.9 ± 13.6
(P = 0.004)

Meats 52.6 ± 61.3 52.2 ± 57.8 53.5 ± 68.3 53.2 ± 59.7 51.7 ± 64.1 47.6 ± 60.9 59.3 ± 61.5 48.5 ± 60.8 62.9 ± 61.7
Fishes 17.6 ± 32.3 17.3 ± 33.7 18.1 ± 29.4 17.8 ± 35.3 17.2 ± 27.1 15.1 ± 29.6 20.9 ± 35.5 16.1 ± 29.0 21.3 ± 39.4
Eggs 41.3 ± 52.9 41.9 ± 53.0 40.3 ± 53.0 43.2 ± 55.4 38.4 ± 48.8 43.6 ± 54.1 38.4 ± 51.3 42.5 ± 53.3 38.4 ± 52.2
Milk and milk 
products

80.5 ± 128.3 81.4 ± 131.3 78.6 ± 122.8 86.0 ± 126.0 71.7 ± 132.0 75.4 ± 117.4 87.3 ± 141.7 78.4 ± 129.3 85.8 ± 126.5

Total animal food 192.0 ± 153.7 192.8 ± 151.8 190.5 ± 158.3 200.2 ± 152.9 178.9 ± 154.7 181.6 ± 145.5 205.8 ± 163.5 185.5 ± 156.4 208.4 ± 146.3
%Total animal 
food

19.7 ± 12.9 19.8 ± 12.8 19.5 ± 13.2 20.5 ± 13.4 18.4 ± 12.0 19.1 ± 12.8 20.5 ± 13.0 18.3 ± 12.4 23.1 ± 13.6
(P = 0.004)

Total food intakes 1,001.7 ± 451.8 1,000.0 ± 424.5 1,005.0 ± 505.4 1,006.4 ± 433.9 994.1 ± 480.9 976.7 ± 402.9 1,034.7 ± 509.3 1,021.9 ± 435.9 951.4 ± 488.3
† Values are mean ± SD.
‡ Student’s t-test for differences between food insecurity group and food security group.
§ FS = Food secure, FI = Food insecure

Appendix
Table A. Daily food intakes of Vietnamese female immigrants according to each four question of food insecurity†,‡,§
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All
(n = 286)

Q1 Q2 Q3 Q4
FS

(n = 192)
FI

(n = 94)
FS

(n = 176)
FI

(n = 110)
FS

(n = 163)
FI

(n = 123)
FS

(n = 204)
FI

(n = 82)
Carbohydrate (g) 163.9 ± 27.6 164.1 ± 26.9 163.6 ± 29.1 161.7 ± 24.6 167.4 ± 31.7 163.2 ± 27.5 164.8 ± 27.8 165.2 ± 29.4 160.6 ± 22.4
Protein (g) 37.0 ± 7.5 37.0 ± 7.4 37.0 ± 7.7 37.5 ± 7.3 36.2 ± 7.7 37.5 ± 7.8 36.3 ± 7.0 37.2 ± 7.9 36.4 ± 6.3
Fat (g) 22.7 ± 8.3 22.5 ± 8.3 23.1 ± 8.4 22.9 ± 8.2 22.4 ± 8.4 22.5 ± 8.6 23.0 ± 7.9 22.4 ± 8.3 23.5 ± 8.2
Cholesterol (mg) 134.2 ± 114.9 133.0 ± 119.1 136.9 ± 106.3 137.7 ± 122.0 128.8 ± 102.8 131.6 ± 116.6 137.7 ± 112.9 132.6 ± 112.4 138.4 ± 121.4
Fiber (g) 10.1 ± 4.3 10.2 ± 4.4 9.9 ± 4.2 10.1 ± 4.0 10.3 ± 4.8 10.1 ± 3.8 10.2 ± 5.0 10.6 ± 4.5 8.9 ± 3.6

(P = 0.002)
Calcium (mg) 273.5 ± 133.7 277.8 ± 135.2 264.8 ± 131.0 284.1 ± 145.5 256.5 ± 110.8 278.2 ± 127.9 267.2 ± 141.4 277.7 ± 130.6 263.1 ± 141.6
Iron (mg) 6.7 ± 2.2 6.8 ± 2.3 6.5 ± 1.9 6.8 ± 2.3 6.7 ± 2.0 6.7 ± 2.1 6.7 ± 2.3 6.8 ± 2.1 6.4 ± 2.4
Phosphorus (mg) 515.0 ± 120.0 518.3 ± 118.6 508.3 ± 123.0 523.5 ± 126.7 501.3 ± 107.4 522.4 ± 117.4 505.1 ± 123.0 521.3 ± 120.9 499.3 ± 116.8
Zinc (mg) 4.7 ± 1.0 4.7 ± 0.9 4.6 ± 1.0 4.7 ± 0.9 4.7 ± 1.1 4.6 ± 0.9 4.7 ± 1.0 4.7 ± 1.0 4.7 ± 0.9
Vitamin A (mg RE) 362.7 ± 244.3 363.3 ± 255.2 361.3 ± 221.8 363.0 ± 255.6 362.1 ± 226.2 360.9 ± 234.1 365.0 ± 258.2 375.7 ± 244.7 330.2 ± 241.7
Vitamin B1 (mg) 0.68 ± 0.23 0.69 ± 0.23 0.67 ± 0.23 0.70 ± 0.24 0.66 ± 0.22 0.69 ± 0.23 0.67 ± 0.23 0.68 ± 0.23 0.67 ± 0.24
Vitamin B2 (mg) 0.59 ± 0.20 0.59 ± 0.19 0.58 ± 0.20 0.59 ± 0.20 0.58 ± 0.20 0.59 ± 0.19 0.59 ± 0.20 0.59 ± 0.20 0.58 ± 0.20
Vitamin B6 (mg) 1.05 ± 0.36 1.08 ± 0.36 0.99 ± 0.36 1.05 ± 0.35 1.05 ± 0.39 1.08 ± 0.36 1.01 ± 0.37 1.08 ± 0.36 0.98 ± 0.36

(P = 0.037)
Vitamin C (mg) 53.1 ± 33.8 54.7 ± 33.6 49.6 ± 34.2 54.6 ± 33.7 50.6 ± 34.1 53.7 ± 29.2 52.2 ± 39.3 56.6 ± 34.1 44.2 ± 31.8

(P = 0.005)
Vitamin E (mg) 6.7 ± 3.5 6.7 ± 3.4 6.5 ± 3.5 6.6 ± 3.2 6.7 ± 3.9 6.5 ± 3.1 6.9 ± 3.9 6.7 ± 3.3 6.7 ± 3.8
Niacin (mg) 8.5 ± 2.7 8.4 ± 2.5 8.8 ± 3.1 8.5 ± 2.4 8.6 ± 3.1 8.6 ± 2.7 8.4 ± 2.7 8.7 ± 2.8 8.2 ± 2.5
Folate (mg) 137.0 ± 67.8 139.0 ± 69.2 132.9 ± 65.0 136.5 ± 66.6 138.0 ± 70.0 137.8 ± 63.9 136.1 ± 73.0 144.2 ± 68.2 119.1 ± 63.8

(P = 0.004)
† Values are mean ± SD.
‡ Student’s t-test for differences between food insecurity group and food security group.
§ FS = Food secure, FI = Food insecure

Table C. Daily nutrient intakes (per 1,000 kcal) of Vietnamese female immigrants according to each four question of food insecurity†,‡,§

All
(n = 286)

Q1 Q2 Q3 Q4
FS

(n = 192)
FI

(n = 94)
FS

(n = 176)
FI

(n = 110)
FS

(n = 163)
FI

(n = 123)
FS

(n = 204)
FI

(n = 82)
Hemoglobin (g/dL) 13.1 ± 1.1 13.1 ± 1.1 13.0 ± 1.1 13.1 ± 1.0 13.1 ± 1.1 13.1 ± 1.1 13.1 ± 1.0 13.1 ± 1.1 13.1 ± 1.0
Hematocrit (%) 39.6 ± 3.0 39.7 ± 3.0 39.5 ± 3.0 39.6 ± 2.9 39.7 ± 3.1 39.7 ± 3.0 39.6 ± 2.9 39.6 ± 3.0 39.7 ± 2.9
Total protein (g/dL) 7.93 ± 0.48 7.92 ± 0.48 7.94 ± 0.48 7.93 ± 0.50 7.92 ± 0.46 7.93 ± 0.49 7.92 ± 0.47 7.93 ± 0.47 7.91 ± 0.51
Albumin (g/dL) 4.77 ± 0.30 4.77 ± 0.30 4.76 ± 0.31 4.77 ± 0.31 4.77 ± 0.28 4.78 ± 0.30 4.74 ± 0.30 4.78 ± 0.30 4.72 ± 0.30
Fasting blood 
sugar (mg/dL)

88.4 ± 8.7 88.3 ± 8.4 88.7 ± 9.3 87.6 ± 8.2 89.8 ± 9.2
(P = 0.028)

88.5 ± 8.5 88.3 ± 9.0 88.9 ± 8.5 87.2 ± 9.2

Total cholesterol 
(mg/dL)

181.0 ± 39.5 180.3 ± 38.0 182.3 ± 42.6 182.6 ± 40.8 178.3 ± 37.4 183.9 ± 41.7 177.0 ± 36.1 179.7 ± 39.4 184.1 ± 39.8

Triglyceride (mg/dL) 105.9 ± 66.3 103.2 ± 63.5 111.2 ± 71.8 106.0 ± 65.4 110.7 ± 30.3 108.4 ± 69.0 102.4 ± 62.6 105.3 ± 65.7 107.2 ± 68.2
LDL-cholesterol
(mg/dL)

113.1 ± 32.2 113.0 ± 30.3 113.4 ± 35.9 114.6 ± 33.3 110.7 ± 30.3 115.8 ± 34.1 109.6 ± 29.2 112.2 ± 32.4 115.3 ± 31.7

HDL-cholesterol
(mg/dL)

46.7 ± 11.6 46.7 ± 11.9 46.7 ± 11.0 46.9 ± 11.7 46.4 ± 11.5 46.5 ± 11.8 47.0 ± 11.3 46.4 ± 12.1 47.4 ± 10.1

MCV (fL) 89.2 ± 7.1 89.0 ± 7.2 89.6 ± 6.9 89.1 ± 7.1 89.4 ± 7.0 89.2 ± 7.5 89.3 ± 6.4 89.2 ± 7.1 89.3 ± 6.9
MCH (pg) 29.5 ± 2.7 29.4 ± 2.7 29.6 ± 2.6 29.5 ± 2.7 29.5 ± 2.6 29.5 ± 2.8 29.5 ± 2.4 29.5 ± 2.7 29.5 ± 2.6
MCHC (g/dL) 33.0 ± 0.7 33.0 ± 0.7 33.0 ± 0.6 33.0 ± 0.7 32.9 ± 0.6 33.0 ± 0.7 33.0 ± 0.6 33.0 ± 0.65 33.0 ± 0.7
CRP (mg/dL) 1.35 ± 2.45 1.32 ± 2.59 1.43 ± 2.14 1.47 ± 2.78 1.17 ± 1.77 1.48 ± 2.79 1.19 ± 1.89 1.43 ± 2.62 1.16 ± 1.94
Systolic blood 
pressure (mmHg)

109.4 ± 12.7 110.3 ± 12.7 107.4 ± 12.6 109.5 ± 13.2 109.0 ± 12.0 109.9 ± 13.4 108.7 ± 11.8 109.2 ± 12.9 109.6 ± 12.4

Diastolic blood 
pressure (mmHg)

62.4 ± 9.4 62.7 ± 9.2 61.8 ± 9.9 62.7 ± 10.0 61.9 ± 8.5 62.8 ± 10.0 61.9 ± 8.6 62.5 ± 9.7 62.4 ± 8.9

† Values are mean ± SD.
‡ Student’s t-test for differences between food insecurity group and food security group.
§ FS = Food secure, FI = Food insecure

Table D. Blood profiles and blood pressure of Vietnamese female immigrants according to each four question of food insecurity†,‡,§
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Food group (g) All
(n = 84)

Q1 Q2 Q3 Q4
FS

(n = 61)
FI

(n = 23)
FS

(n = 53)
FI

(n = 31)
FS

(n = 52)
FI

(n = 32)
FS

(n = 65)
FI

(n = 19)
Cereals and 
cereal products

297.0 ± 95.0 298.3 ± 103.3 293.6 ± 70.2 295.5 ± 73.5 299.4 ± 125.0 291.1 ± 70.7 306.5 ± 125.7 299.1 ± 103.5 289.8 ± 59.0

Potatoes 27.5 ± 58.0 21.8 ± 42.2 42.4 ± 86.6 25.4 ± 48.8 31.0 ± 71.7 25.0 ± 48.9 31.5 ± 71.0 24.6 ± 44.8 37.2 ± 90.7
Vegetables 310.8 ± 139.3 317.1 ± 140.2 294.1 ± 138.4 310.7 ± 147.7 310.9 ± 125.9 303.0 ± 122.4 323.4 ± 164.4 301.6 ± 127.5 342.1 ± 174.2
Fruits 150.5 ± 260.8 183.5 ± 276.9 63.0 ± 190.8

(P = 0.028)
172.7 ± 282.7 112.6 ± 217.3 135.4 ± 244.0 175.2 ± 288.2 161.1 ± 272.8 114.5 ± 217.4

Seaweeds 2.7 ± 8.8 1.3 ± 3.7 6.4 ± 15.4 3.3 ± 10.7 1.8 ± 4.0 1.9 ± 5.1 4.0 ± 12.8 2.6 ± 9.6 3.3 ± 5.7
Mushrooms 1.6 ± 9.1 0.8 ± 3.2 3.5 ± 16.7 0.8 ± 3.4 2.8 ± 14.3 2.1 ± 11.4 0.6 ± 2.5 1.9 ± 10.3 0.3 ± 0.9
Legume 35.2 ± 54.2 30.8 ± 43.9 47.0 ± 75.1 41.9 ± 1.8 23.8 ± 35.5 36.4 ± 54.4 33.3 ± 54.8 41.6 ± 59.2 13.4 ± 21.3

(P = 0.002)
Nuts 1.1 ± 4.5 0.7 ± 2.0 2.4 ± 8.0 0.5 ± 1.8 2.2 ± 7.0 0.6 ± 1.9 2.0 ± 6.9 0.9 ± 114.2 8.9 ± 10.6
Sugar 20.6 ± 100.6 25.4 ± 117.9 8.1 ± 7.8 26.3 ± 126.5 11.0 ± 11.7 27.3 ± 127.6 9.8 ± 11.0 24.1 ± 114.2 8.9 ± 10.6
Oil and fat 7.7 ± 6.4 7.7 ± 7.0 7.7 ± 4.8 6.7 ± 5.1 9.3 ± 8.1 6.8 ± 4.8 9.0 ± 11.0 7.5 ± 6.7 8.2 ± 5.4
Beverage 200.5 ± 324.3 171.7 ± 251.1 276.8 ± 465.4 175.2 ± 344.3 243.8 ± 287.3 206.6 ± 360.4 190.6 ± 260.4 198.7 ± 343.0 206.6 ± 258.5
Total plant food 1,055.2 ± 400.4 1,059.0 ± 391.3 1,045.0 ± 432.3 1,058.9 ± 399.6 1,048.8 ± 408.2 1,036.2 ± 398.2 1,086.0 ± 408.3 1,063.6 ± 406.0 1,026.5 ± 389.5
% Total plant food 83.7 ± 10.3 83.6 ± 10.1 83.8 ± 11.1 82.8 ± 10.3 85.1 ± 10.4 84.6 ± 8.5 82.2 ± 12.7 83.8 ± 10.4 83.3 ± 10.4
Meats 76.6 ± 112.5 87.9 ± 124.7 46.8 ± 63.5 68.5 ± 111.0 90.5 ± 115.4 59.4 ± 82.9 104.5 ± 145.8 66.5 ± 99.6 111.2 ± 146.3
Fishes 51.8 ± 65.3 48.1 ± 59.3 46.8 ± 63.5 55.4 ± 61.5 45.6 ± 72.1 50.7 ± 60.8 53.6 ± 73.1 56.5 ± 69.5 35.8 ± 46.6
Eggs 23.3 ± 35.6 22.3 ± 35.8 25.9 ± 35.6 27.1 ± 39.7 16.7 ± 26.3 26.5 ± 39.5 18.0 ± 27.9 22.2 ± 33.1 26.8 ± 43.8
Milk and milk 
products

59.2 ± 104.8 57.0 ± 95.8 65.2 ± 127.8 74.4 ± 114.4 33.2 ± 81.3 54.9 ± 80.9 53.6 ± 73.1 68.8 ± 111.6 26.3 ± 69.6
(P = 0.050)

Total animal food 210.9 ± 158.7 215.2 ± 161.3 199.6 ± 154.6 225.4 ± 168.9 186.0 ± 138.6 191.5 ± 127.3 242.4 ± 197.8 214.0 ± 164.3 200.1 ± 141.6
% Total animal 
food

16.3 ± 10.3 16.4 ± 10.1 16.2 ± 11.1 17.2 ± 10.3 14.9 ± 10.4 15.4 ± 8.5 17.8 ± 12.7 16.2 ± 10.4 16.7 ± 10.4

Total food intakes 1,266.1 ± 460.8 1,274.2 ± 462.7 1,244.5 ± 465.4 1,284.4 ± 469.2 1,234.8 ± 452.2 1,227.7 ± 458.1 1,328.4 ± 465.8 1,277.6 ± 470.3 1,226.6 ± 436.7
† Values are mean ± SD.
‡ Student’s t-test for differences between food insecurity group and food security group.
§ FS = Food secure, FI = Food insecure

Table E. Daily food intakes of Korean husbands according to each four question of food insecurity of their Vietnamese wives†,‡,§

All
(n = 84)

Q1 Q2 Q3 Q4
FS

(n = 61)
FI

(n = 23)
FS

(n = 53)
FI

(n = 31)
FS

(n = 52)
FI

(n = 32)
FS

(n = 65)
FI

(n = 19)
Energy (kcal) 1,831.1 ± 556.5 1,836.0 ± 578.3 1,818.1 ± 506.1 1,799.1 ± 527.6 1,885.7 ± 607.9 1,750.1 ± 466.2 1,962.6 ± 665.4 1,823.2 ± 531.0 1,858.0 ± 651.4
Carbohydrate (g) 276.3 ± 61.4 280.2 ± 64.4 266.1 ± 52.6 271.4 ± 50.8 284.8 ± 76.4 266.2 ± 47.3 292.9 ± 77.2 280.3 ± 66.0 263.0 ± 40.5
Protein (g) 68.6 ± 24.6 69.4 ± 25.3 66.5 ± 23.0 68.7 ± 24.5 68.5 ± 25.1 65.4 ± 20.4 76.9 ± 29.8 68.4 ± 23.8 69.3 ± 27.6
Fat (g) 43.1 ± 32.7 45.4 ± 36.6 37.0 ± 18.0 41.7 ± 32.7 45.4 ± 33.0 37.3 ± 25.2 52.4 ± 40.8 41.1 ± 29.8 49.7 ± 41.1
Cholesterol (mg) 276.2 ± 215.2 281.9 ± 227.1 261.1 ± 183.6 290.4 ± 217.0 251.9 ± 213.5 275.4 ± 215.1 277.5 ± 218.9 274.8 ± 217.9 281.0 ± 211.5
Fiber (g) 18.6 ± 6.0 18.6 ± 6.2 18.4 ± 5.8 18.4 ± 6.0 19.0 ± 6.1 18.0 ± 5.8 19.5 ± 6.3 18.5 ± 6.1 18.7 ± 5.9
Calcium (mg) 482.2 ± 226.8 472.4 ± 214.8 508.3 ± 259.3 515.6 ± 258.1 425.1 ± 146.7

(P = 0.044)
464.6 ± 200.2 510.9 ± 265.3 494.6 ± 248.1 439.8 ± 126.0

Iron (mg) 13.2 ± 8.0 13.6 ± 9.1 12.1 ± 4.3 13.8 ± 9.8 12.2 ± 3.2 12.6 ± 7.2 14.3 ± 9.2 12.8 ± 6.7 14.6 ± 11.7
Phosphorus (mg) 940.2 ± 315.7 946.4 ± 316.9 923.7 ± 319.1 955.9 ± 329.2 913.2 ± 294.4 900.3 ± 261.9 1004.9 ± 383.4 947.7 ± 327.2 914.3 ± 279.4
Zinc (mg) 8.0 ± 2.3 8.1 ± 2.5 7.8 ± 1.9 7.8 ± 2.3 8.4 ± 2.4 7.6 ± 1.9 8.7 ± 2.7

(P = 0.042)
7.9 ± 2.2 8.4 ± 2.6

Vitamin A (mg RE) 650.7 ± 442.0 649.4 ± 450.3 654.0 ± 428.9 615.3 ± 405.4 711.1 ± 499.7 618.0 ± 441.2 703.8 ± 445.0 642.9 ± 417.1 677.3 ± 530.3
Vitamin B1 (mg) 1.21 ± 0.79 1.25 ± 0.85 1.07 ± 0.58 1.19 ± 0.86 1.22 ± 0.67 1.10 ± 0.66 1.38 ± 0.94 1.13 ± 0.60 1.47 ± 1.20
Vitamin B2 (mg) 0.99 ± 0.47 1.00 ± 0.51 0.97 ± 0.38 0.98 ± 0.51 1.01 ± 0.42 0.92 ± 0.42 1.12 ± 0.54 0.97 ± 0.45 1.07 ± 0.56
Vitamin B6 (mg) 1.88 ± 0.61 1.94 ± 0.64 1.71 ± 0.49 1.88 ± 0.58 1.87 ± 0.66 1.83 ± 0.57 1.96 ± 0.66 1.89 ± 0.62 1.82 ± 0.58
Vitamin C (mg) 80.3 ± 39.5 85.2 ± 40..9 67.3 ± 32.7 79.7 ± 35.4 81.3 ± 46.3 77.1 ± 40.1 85.5 ± 38.6 80.3 ± 40.2 80.3 ± 38.0
Vitamin E (mg) 5.9 ± 2.9 10.9 ± 7.2 10.9 ± 5.3 10.3 ± 5.3 11.9 ± 8.6 10.0 ± 4.9 12.3 ± 8.8 11.0 ± 7.1 10.4 ± 5.1
Niacin (mg) 15.2 ± 7.3 15.7 ± 7.9 13.8 ± 5.0 14.8 ± 6.7 15.7 ± 8.2 14.0 ± 5.8 16.9 ± 8.9 15.1 ± 7.4 15.3 ± 6.9
Folate (mg) 243.4 ± 51.4 253.6 ± 111.2 216.4 ± 88.9 242.0 ± 111.4 245.8 ± 99.0 227.9 ± 102.9 268.6 ± 108.8 234.6 ± 103.9 273.3 ± 112.2
† Values are mean ± SD.
‡ Student’s t-test for differences between food insecurity group and food security group.
§ FS = Food secure, FI = Food insecure

Table F. Daily nutrient intakes of Korean husbands according to each four question of food insecurity of their Vietnamese wives†,‡,§
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All
(n = 84)

Q1 Q2 Q3 Q4
FS

(n = 61)
FI

(n = 23)
FS

(n = 53)
FI

(n = 31)
FS

(n = 52)
FI

(n = 32)
FS

(n = 65)
FI

(n = 19)
Carbohydrate (g) 157.0 ± 32.9 159.0 ± 32.8 151.7 ± 33.1 157.3 ± 29.1 156.5 ± 38.9 157.5 ± 28.3 156.3 ± 39.7 158.6 ± 32.4 151.9 ± 34.9
Protein (g) 37.7 ± 7.7 37.9 ± 6.9 37.3 ± 9.8 38.4 ± 7.3 36.6 ± 8.3 37.7 ± 7.2 37.7 ± 8.7 37.9 ± 8.1 37.2 ± 6.4
Fat (g) 21.9 ± 9.4 22.5 ± 10.0 20.1 ± 7.4 21.5 ± 9.4 22.5 ± 9.4 20.6 ± 8.2 34.0 ± 10.8 21.3 ± 8.7 23.9 ± 11.5
Cholesterol (mg) 146.8 ± 103.0 148.0 ± 104.0 143.4 ± 102.5 159.5 ± 111.2 125.0 ± 84.5 156.7 ± 115.3 130.6 ± 78.2 146.3 ± 102.6 148.5 ± 107.2
Fiber (g) 10.5 ± 3.3 10.6 ± 3.5 10.4 ± 2.7 10.6 ± 3.4 10.4 ± 3.0 10.7 ± 3.6 10.3 ± 2.6 10.6 ± 3.6 10.4 ± 2.1
Calcium (mg) 269.4 ± 110.8 265.6 ± 107.8 280.0 ± 120.4 292.1 ± 124.9 230.6 ± 66.6

(P = 0.004)
270.0 ± 105.9 268.5 ± 120.1 274.4 ± 117.6 252.4 ± 84.0

Iron (mg) 7.3 ± 3.5 7.5 ± 3.9 6.9 ± 2.2 7.7 ± 4.2 6.7 ± 1.7 7.3 ± 3.1 7.5 ± 4.1 7.2 ± 2.9 8.0 ± 5.1
Phosphorus (mg) 521.8 ± 121.0 523.8 ± 118.9 516.5 ± 129.0 541.0 ± 132.5 489.0 ± 91.2 523.2 ± 115.4 519.5 ± 131.4 526.5 ± 126.6 505.7 ± 101.1
Zinc (mg) 4.5 ± 0.9 4.5 ± 0.8 4.5 ± 1.2 4.4 ± 0.9 4.6 ± 1.0 4.4 ± 0.8 4.6 ± 1.0 4.4 ± 0.9 4.7 ± 1.0
Vitamin A (mg RE) 357.4 ± 213.3 354.4 ± 216.3 365.3 ± 209.7 344.4 ± 203.2 379.5 ± 231.2 359.9 ± 238.7 353.3 ± 167.4 359.9 ± 217.2 348.8 ± 204.6
Vitamin B1 (mg) 0.64 ± 0.24 0.66 ± 0.25 0.59 ± 0.22 0.64 ± 0.24 0.65 ± 0.23 0.62 ± 0.22 0.68 ± 0.26 0.62 ± 0.21 0.72 ± 0.31
Vitamin B2 (mg) 0.54 ± 0.16 0.53 ± 0.17 0.54 ± 0.16 0.53 ± 0.17 0.54 ± 0.16 0.52 ± 0.17 0.56 ± 0.16 0.53 ± 0.17 0.56 ± 0.13
Vitamin B6 (mg) 1.06 ± 0.30 1.09 ± 0.31 0.99 ± 0.28 1.08 ± 0.32 1.02 ± 0.27 1.08 ± 0.33 1.02 ± 0.25 1.08 ± 0.33 1.00 ± 0.20
Vitamin C (mg) 45.7 ± 21.6 48.6 ± 22.7 38.2 ± 16.7

(P = 0.049)
46.5 ± 21.9 44.3 ± 21.5 45.9 ± 23.6 45.4 ± 18.4 45.9 ± 22.4 45.1 ± 19.3

Vitamin E (mg) 5.9 ± 2.9 5.9 ± 2.9 6.1 ± 2.7 5.9 ± 2.8 6.1 ± 3.0 5.9 ± 2.7 6.0 ± 3.1 6.0 ± 3.0 5.8 ± 2.5
Niacin (mg) 8.4 ± 2.8 8.5 ± 2.7 7.9 ± 3.1 8.3 ± 2.5 8.5 ± 3.4 8.1 ± 2.5 8.8 ± 3.3 8.4 ± 3.0 8.3 ± 2.0
Folate (mg) 136.4 ± 51.4 141.7 ± 53.3 122.2 ± 44.0 137.8 ± 53.2 133.9 ± 8.6 134.1 ± 56.5 140.0 ± 42.4 131.8 ± 52.2 152.1 ± 46.5
† Values are mean ± SD.
‡ Student’s t-test for differences between food insecurity group and food security group.
§ FS = Food secure, FI = Food insecure

Table G. Daily nutrient intakes (per 1,000 kcal) of Korean husbands according to each four question of food insecurity of their Vietnamese wives†,‡,§

All
(n = 84)

Q1 Q2 Q3 Q4
FS

(n = 61)
FI

(n = 23)
FS

(n = 53)
FI

(n = 31)
FS

(n = 52)
FI

(n = 32)
FS

(n = 65)
FI

(n = 19)
Hemoglobin (g/dL) 15.2 ± 1.1 15.3 ± 1.1 15.0 ± 1.3 15.3 ± 1.0 15.1 ± 1.4 15.3 ± 1.2 15.1 ± 1.0 15.3 ± 1.2 15.1 ± 0.9
Hematocrit (%) 45.6 ± 3.2 45.8 ± 3.1 45.1 ± 3.5 45.8 ± 2.9 45.5 ± 3.8 45.9 ± 3.3 45.3 ± 3.1 45.8 ± 3.4 45.1 ± 2.5
Total protein (g/dL) 7.55 ± 0.41 7.54 ± 0.40 7.58 ± 0.43 7.57 ± 0.37 7.53 ± 0.48 7.56 ± 0.42 7.55 ± 0.41 7.55 ± 0.41 7.56 ± 0.41
Albumin (g/dL) 4.77 ± 0.24 4.75 ± 0.21 4.80 ± 0.32 4.79 ± 0.22 4.72 ± 0.28 4.77 ± 0.26 4.77 ± 0.21 4.76 ± 0.25 4.78 ± 0.21
Fasting blood 
sugar (mg/dL)

102.5 ± 34.2 101.3 ± 32.5 105.7 ± 38.7 99.7 ± 18.8 107.3 ± 50.8 102.5 ± 30.5 102.4 ± 39.9 101.1 ± 28.2 107.2 ± 50.2

Total cholesterol 
(mg/dL)

192.1 ± 34.9 189.9 ± 31.6 197.8 ± 42.7 190.8 ± 33.6 194.3 ± 37.5 191.1 ± 35.0 193.7 ± 35.3 190.7 ± 37.8 196.8 ± 22.4

Triglyceride (mg/dL) 193.0 ± 144.5 210.4 ± 160.0 147.0 ± 76.7
(P = 0.017)

192.0 ± 149.2 194.8 ± 138.4 208.0 ± 158.7 168.7 ± 116.0 200.9 ± 155.4 165.9 ± 97.1

LDL-cholesterol
(mg/dL)

114.5 ± 36.3 109.2 ± 35.9 128.3 ± 34.3
(P = 0.030)

113.7 ± 34.6 115.7 ± 39.6 110.9 ± 34.4 120.3 ± 39.1 112.2 ± 38.8 122.0 ± 25.2

HDL-cholesterol
(mg/dL)

39.0 ± 9.0 38.6 ± 9.3 40.1 ± 8.0 38.7 ± 9.1 39.6 ± 8.8 38.6 ± 9.1 39.7 ± 8.8 38.3 ± 9.4 41.6 ± 6.8

MCV (fL) 94.7 ± 4.1 95.2 ± 3.7 93.4 ± 5.0 95.3 ± 3.6 93.7 ± 4.9 94.7 ± 4.7 94.7 ± 3.2 94.5 ± 4.4 95.5 ± 2.8
MCH (pg) 31.6 ± 1.6 31.9 ± 1.4 31.1 ± 2.0

(P = 0.046)
31.9 ± 1.3 31.2 ± 2.1 31.6 ± 1.8 31.6 ± 1.3 31.6 ± 1.8 31.9 ± 0.9

MCHC (g/dL) 33.4 ± 0.5 33.4 ± 0.5 33.2 ± 0.6 33.5 ± 0.4 33.3 ± 0.7 33.4 ± 0.6 33.4 ± 0.5 33.4 ± 0.6 33.4 ± 0.3
CRP (mg/dL) 1.46 ± 4.09 0.87 ± 0.93 3.02 ± 7.56 1.94 ± 5.09 0.64 ± 0.51 1.44 ± 3.48 1.78 ± 4.98 1.70 ± 4.62 0.62 ± 0.53
Systolic blood 
pressure (mmHg)

124.2 ± 16.0 125.3 ± 16.2 121.4 ± 15.2 125.8 ± 17.8 121.5 ± 11.9 126.5 ± 17.4 120.5 ± 12.7 125.3 ± 17.2 120.4 ± 10.0

Diastolic blood 
pressure (mmHg)

74.8 ± 9.8 75.3 ± 10.1 73.7 ± 8.8 75.7 ± 9.4 73.3 ± 10.2 77.1 ± 9.2 71.2 ± 9.7
(P = 0.007)

75.4 ± 10.0 72.7 ± 8.8

† Values are mean ± SD.
‡ Student’s t-test for differences between food insecurity group and food security group.
§ FS = Food secure, FI = Food insecure

Table H. Blood profiles and blood pressure of Korean husbands according to each four question of food insecurity of their Vietnamese wives†,‡,§




