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Abstract: Migration has been associated with increased vulnerability to anemia. However, effects of
dietary acculturation on anemia among female migrant workers (FMWSs) are not clear. The aim of
this study was to investigate effects of dietary acculturation on anemia among Indonesia FMWs in
Taiwan. In total, 235 Indonesian FMWs aged 20-50 years living in Taipei city were included. The
hemoglobin (Hb) levels was measured using single fingerpick by HemoCue. Dietary patterns were
identified using principal component (PCA) analysis from 28 food groups. The mean age was 32.51
+ 6.89 years and mean Hb level was 12.77 + 1.50 g/dL (non-anemia: 13.44 + 0.96 g/dL and anemia:
10.80 + 0.93 g/dL; p< 0.001). The prevalence of anemia was 25.53%. [SG1]Six dietary patterns were
obtained by the PCA: coffee; healthy; modern; Indonesian, Taiwanese; meat and dairy. Taiwanese
dietary pattern, characterized by high consumption of soy products, mushroom/seaweed, poultry,
liver/organs, rice and soft/fizzy drink, protected against anemia: 1.000 (Ref), 0.485 (0.212 — 1.111),
0.360 (0.152 — 0.853), 0.273 (0.108 — 0.691), for quintile (Q) 1 Q1, Q2, Q3, and Q4 respectively (P
for trend< 0.003). Our finding suggests that successful dietary acculturation to the host country may
provide beneficial effects against anemia among FMWs.
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Introduction

It has been estimated that 52.6 million domestic workers across the world and more than 80% of the migrant
domestic workers are female (ILO, 2013). Migrant workers have been associated with increased vulnerability to
anemia (Abrol et.al. 2008). Particularly, FMWs have a greater risk of developing anemia than do men
(UNICEF, 2002). Abrol and colleagues investigated 564 FMWs in construction site in India and found that the
prevalence of anemia among single females was 54.9% (Abrol et.al. 2008). According to the World Health
Organization (WHO) guidelines, if the anemia prevalence rate is greater than 40%, it becomes a severe public
health issue (WHO, 2008). This suggests that reproductive-aged female migrant workers may be at high risk for
anemia and untreated anemia may reduce work productivity (Scholz et.al. 1997).

The health of migrant workers may be affected by conditions surrounding migration process (IOM, 2012) They
may face acculturation which is a process to adopt the beliefs, habits and behaviors of their host country (Satia,
2010). Dietary acculturation is one aspects of the acculturation that explains an adoption process of dietary
intake in the host country (Satia, 2010). Recent studies suggest that changing dietary pattern may contribute to
diseases such as obesity, hypertension and mental diseases among immigrants in America and Europe (Popovic-
Lipovac and Satia, 2013; Delavari et.al. 2013). To date, there is only one study reported the link between dietary
pattern and anemia among Chinese migrant workers. Shi et al reported that “traditional (rice, vegetable, wheat
flour)” and “sweet tooth (drinks, cake)” dietary pattern increase risk for anemia whilst “healthy (whole grains,
fruits, vegetables)” dietary pattern as protective factor for anemia (Shi et.al. 2006). Currently, the effects of
dietary acculturation on anemia among FMWs from different religious background are not clear. Indonesian
FMWs represent the major sources of international domestic workers in Taiwan, which accounts for 56.61%
(MOLT, 2015). We hypothesized that conditions surrounding migration process especially dietary acculturation
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in the host country may be associated with anemia. The broad aim of this study was to investigate (1) the
prevalence of anemia and (2) effects of dietary acculturation on anemia among Indonesia FMWs living in
Taiwan.

Methods

Study Design and Subjects

This cross-sectional study was undertaken in Taipei and New Taipei City, Taiwan. A total of 235 Indonesian
FMWs, aged 20-50 years old were recruited using convenience sampling in multi setting such as Taipei Medical
University, public parks in Taipei, Indonesian migrant workers community event/meeting, mosques and Taipei
Main Station from ]December 2015 — February 2015\[SG2]. The response rate was 94%. Before initiating the
data collection and biochemistry measurement, subjects were excluded if they had: (1) self-reported chronic
diseases [e.g. cancer, type 2 diabetes, hypertension, and heart diseases), fever, pregnancy, breast feeding,
consumed iron supplementation within previous 3 month, consumed anti-depressant drugs or anti-hypertensive
drugs, having gastrointestinal disorders, severe bleeding and parasitic infections (e.g. inflammatory bowel
disease, history of gastric ulcer, red blood cell disorders, menorrhagia, hemorrhoids, hematuria, uterine fibroids,
malaria, and worm infection], (2) menopause, and (3) Taiwan resident visa. This study was conducted according
to the guidelines laid down in the Declaration of Helsinki and all procedures involving human subjects were
approved by Taipei Medical University Institutional Review Board (201409045). Written informed consent was
obtained from all subjects

Data Collection and Biochemistry Measurement

Socio-demographic data such as age, income per month, length of work permits, family member they serve,
type of jobs, and education level were obtained. Body weight was measured using digital weight scale from
Mancorp Enterprises Ltd and recorded to the nearest 0.5 kg in light clothing, footwear removed and pockets
emptied. Body height was determined by subject. Body Mass Index (BMI) was calculated as weight (kg)/height
(m2). Overweight was defined as BMI between > 23 kg/m2 to 24.9 kg/m2 and obesity was defined as BMI > 25
kg/m2 (WHO, 2000). Physical distress (fatigue) was evaluated using Brief Fatigue Inventory (BFI) via oral
interview. BFI has been identified as a valid and reliable uni-dimensional instrument to assess fatigue severity
and the interference with life activities within previous 24 hours (Mendoza et.al, 1999). In the present sample,
the Cronbach’s alpha (0.89) met the standard criteria of acceptability. Mental distress (depressive symptoms)
was also assessed using an Indonesian version of Beck Depression Inventory- 11 (BDI-1I) (Beck et.al. 1996;
Ginting et.al. 2013). BDI-II has been validated and is reliable for Indonesian general population (Cronbach’s
alpha 0.90). BDI is one of the most widely used questionnaires to assess depressive symptoms and severity in
general population (Aalto et.al. 2012; Smarr and Keefer, 2011)

Dietary data were assessed using modified Chinese version of Food Frequency Questionnaire (FFQ) for
Taiwanese, which consists of 64 item questions (Lee et.al. 2006). The modification were: 1) foodstuffs from the
same group were combined into one question; 2) food items that were unlikely to be consumed by Indonesian
FMWs were deleted such as alcohol and pork; 3) food items that were likely to be consumed in high quantity in
Indonesia were added into the FFQ such as chili, tempeh, coconut milk, coconut oil/palm oil, corn rice, and
cassava (Papadaki and Scott, 2002). Eventually, the modified FFQ contained 31 questions relating to frequency
of dairy products, eggs, red meat, poultry, fish, sea foods, liver/organs, soy products, light vegetables,
red/orange vegetables, dark green vegetables, mushroom/seaweed, chili, fruits, rice, noodles, bread,
potato/corn/sweet potato/cassava, peas and legumes, coffee, tea, soft drinks, creamer, sugar, ice cream/
chocolate, cake/biscuit/wafer, crisp, soy bean/sun flower/olive oil, coconut/palm oil, coconut milk, and
margarine/butter. The FFQ was conducted via a face-to-face interview by investigator. The response will be
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filled at 8 categories: 1) never; 2) 0-3 times/month; 3) 1 time/week; 4) 2-4 times/week; 5) 5-6 times/week; 6) 1
time/day; 7) 2-3 times/day; 8) 4-5 times/day.

Erythropoiesis status was determined using HemoCue®201+ hemoglobin photometer from HemoCue AB. This
instrument is generally recommended in public health surveys to determine the prevalence of anemia (Burger
and Pierre-Louis, 2001). The HemoCue® system is based on the cyanmethemoglobin method and has been
shown to be stable and durable in the field settings (WHO, 2011). According to the 2001 WHO report, anemia
severity in reproductive aged women can be defined based on Hb levels: (1) Hb level > 12 g/dL for non-anemia,
(2) Hb level between 11-11.9 g/dL for mild anemia, (3) Hb level between 8-10.9 g/dL for moderate anemia and
(4) Hb level< 8 g/dL for severe anemia (WHO, 2011).

Statistical Analysis

Statistical Analysis was performed using IBM SPSS 20.0 version. Categorical data were presented as number
and percentage, and tested by chi-square test. Continuous data were presented as mean (standard deviation) and
tested by 2 sample t-test. Differences between two independent samples were analyzed by the M]an—Whitney U-
test \[SGS]for the non-parametric data. The trend test was conducted using a general linear model for continuous
data. Logistic regression models were used to estimate the odds ratio (OR) of dependent variable and
independent effects of known risk factor at 95% confidence interval (Cl). To further characterize the
relationships between risk factors in relation to anemia, a binary logistic model was employed. Dietary patterns
were identified using principal component analysis (PCA) (Hu, 2002). From thirty-one items, three items (tea,
noodles/instant noodles, coconut oil/palm oil) were excluded because the anti-image value was below 0.5
(Yong, 2013). Six factors were identified based on having an eigenvalue > 1.35, the shape of scree plot and a
meaningful dietary pattern (Yong, 2013; Field, 2000). Food with a factor loading between — 0.30 and 0.30 were
not retained (Yong, 2013; Field, 2000). Labeling of dietary patterns was based on the interpretation of foods
with high factor loadings for each dietary pattern. Dietary factor scores were obtained as the sum of the
standardized weekly intake of each food associated with that pattern (DiStefano et.al. 2009). p-value less than
0.05 were set as statistically significant.

Results

Baseline Characteristics

A total of 235 FMWs were entered the analysis and 99.6 % (n=234 people) of the study participants were
Muslim. The mean age of study participants was 32.51 + 6.89 years. The mean BMI was 23.53+ 3.20 kg/m2.
22.1% (n=52) women were overweight and 29% (n=68) were obesity. 74.9 % Indonesia FMWs who reported
consumed Taiwanese foods compared to Indonesia/western foods (25.1%) (p<0.01). Table 1 shows the
characteristics of study subjects in relation to anemia. The prevalence of anemia was 25.53 %. The mean Hb
level was 12.77+ 1.50 g/dL (non-anemia: 13.44+ 0.96 g/dL and anemia: 10.80+ 0.93 g/dL; p<0.001). No
significant differences were found on religion, demographic and health factors, except family member they
serve. Anemia women were more likely to have higher family member they serve, suggesting a higher job
burden (p=0.044).
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Table 1. Characteristic of the study participants according to anemia status (n=235)

Variablest Non-anemia Anemia p- values*®
Number (n.%) 175 (74.46 %) 60 (25.53 %)
Demographic factors
Age (years) 32.46 (6.66) 32.63(7.59)  0.881

Income (Taiwanese dollars) 15981.07(2520.61) 15924.00(2858.75) 0.351
Religion (n. %)

Islam 174 (99.4) 60 (100.0)
Non-Islam 1(0.57) 0{0.0)
Length of work permits (months) 50.59(30.76) 56.78(33.81) 0.244
Family member they serve (n) 3{1-4) 3(2-5) 0.044
Tvpe of job 1.000
Caregiver 164 (93.7) 57 (95.0)
Non-caregiver 11(6.3) 3(5.0)
Education level 0.421
Elementary school 23(13.1) 6{10.0)
Junior high school 85 (48.6) 34 (56.7)
=Senior high school 67(38.3) 20(33.3)
Health status
BMI (kg/m?) 23.53 (3.31) 23.52(2.89)  0.551
Fatigue score 0.96(1.58) 1.10(1.64) 0830
Depressive symptoms score 9.55(8.47) 10.10(7.42) 0373
Hemoglobin (ug/dL) 13 .44 (0.96) 10.80(0.93)  <0.001

T Categoncal data presented as number (%); continucous data presented as means (standard
deviation or median)
*p-values are based on chi-square test for categorical variables, Mann-Whitmey U-test for
continuous variables

Characteristics of the Study Participant in Relation to Dietary Patterns

We next investigated patterns of food intake among Indonesia FMWs. Table 2 show the six dietary patterns
were obtained by the PCA: coffee (Factor 1), healthy (Factor 2), modern (Factor 3), Indonesian (Factor 4),
Taiwanese (Factor 5) and meat and dairy (Factor 6). Thresholds for factor loadings are above 0.3 or below -
0.3. The six factors of dietary pattern explained 42.04 % of the variance in intake (10.3 %, 8.99 %, 6.63 %, 6.13
%, 5.18 %, and 4.83 % for factor 1 to 6, respectively). Table 3 shows women with the higher ‘coffee (Factor 1)’
score (Q4) were older (30.71 versus 35.24 years) and the length of the work permit were longer (45.25 versus
61.05 months) compared with Q1 (all p<0.05). By contrast, women with the highest score (Q4) of ‘Taiwanese
dietary pattern (Factor 5)° had the shorter length of the work permit (46.75 versus 58.92 months) but had the
lower anemia prevalence rate (16.9% versus 39.3%) compared with Q1 (all p<0.05) (Table 3).
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Table 2. Factor loading' for six dietary pattern among Indonesian female migrant warkers in Tatwan

Factor 1 Factor 2 Factor 3 Factor 4 Factor 3 Factor 6
(Coffee) (Healthy) (Modem) {(Indonesian) (Taiwanese) {Meat and Dairy)
Red
Creamer 0940 FCOMISE ) 503 Bread 0554 Crisp 0654 Soyproducts 0654  Redmeat 0718
vegetables
) Com/potato/
. . Mushroom/
Coffee 0938 Seafood 0573 Margarinebutter 0473 Coconut milk 0.613 seawveed 0.381 sweet 0.338
potato/cassava
I
Sugar  0.892 Pess and legumes 0454 | e 0.443 Fresh Chili 0571 Poultry 0511  Dairy products  0.551
cream/chocolate
Fish 0430 Soft/fizzy drinks 0345 Cakebiscuit/wafer 0403 Sﬁﬁ{m 0376
s
Soy bean/sun -
Light vegetables 0429 flower olive oil 0448 Soft/fizzy drinks 0318 Liver/organs 0366
- Mushroom/ -
. 195 . .
Fruits 0.425 Rice 0,501 seaweed 0361 Rice 0.331
Dark green -
Mbiscuit/w 5
Cakebiscuit/wafer 0357 vegetables 0,549
Eggs 0322

TFactor loading is equivalent to simple correlation between the food items and the factor. Food groups with factor loading between having factor loadings
between -0.30 and 0.30 are not shown for simplicity

Table 3. Characteristics of the study participants with dietary pattern scores in the lowest (quintile [) and in the highest (quintile 4) for the st dietary patterns

Factorl (Coffee) Factor 2 (Healthy)  Feator3 (Modem) Factor 4 Feator 3 Factor 6 (Meat
Variables {Indonesian) (Taiwanese) Dairy)
Ql Q4 Ql Q4 Q1 Q4 Ql Q4 Ql Q4 Ql Q4
Socio-economic and demographic factors
Age (vrs) 307 352 3271 33.92 3215 3175 33.90 3226 3230 3292 3198 32.90
6.4) (7.0* (6.2) (6.5) (7.1) (6.6) (6.8) (7.2) (6.6) (7.6) (6.9) (6.5)
[nclorr}e 160410 159219 157397 164777 158288 139339 138065 159079 162063 153518 158457 158347
Sl;aﬁl:;mse (2237.9) (3429.9) (2824.9) (1684.T) (28849) (2161.0) (2838.8) (2035.8) (1821.5) (3ll1le) (2947.9) (2921.0)
Length of work 453 61.1 483 36.1 47 518 49 543 589 46.8 429 351
permits (months) (263) (364 (342D (3l4) (Bl  (296) (324) (288 (326 (321 (286) (303
Family member ) | 3(1.25, ) ; ) )
they serve 31 324 3(lY 5) 3(13) 324 2(14 3154 31y 325 31y 31
Type of job
Caregiver 52 38 57 55 58 58 57 56 56
(94.5) (927) 560949 579500 (966) 33(932) (931 (9  (95)) (96.6) (94.9) (903)
Non-caregiver 335 373 331 3000 2(34) 468 468 349 349 134 35D 6097
Education level
Elementary 11 10 7 11
<chool 4(73) 4098 14237 2033 (186) 6(10.2) 169) (1157 6(9.8) 9(133) (186) 581
Junior high 29 26 ” 25 36 27 38 29 31 30
school (52.7) (63.4) 604D 32033 (424) 3639 (61.0) (443 (623 (492 (52.3) (484)
> Senior high 2 11 y 23 13 27 17 21 17 27
school (40.0) (26.8) 19(322) 2663 (38.0) 20639 (2200 #43) (2718 (34.6) (28.8) (435)
Health status
BMI 236 244 23.9 234 235 237 237 229 233 239 245 227
(3.2) (3.1 (34 (3.16) (3.1 (26) 29 (2.8) (25) (3.6) (3.2) (2.7y*
Fatigue score 12(19) 07(12) 07(13) 09(18 11(16) 08(13) 11(L7) 08(13) O08(13) 09(.7) 09(135 12(16)
Depressive 10.28 103 10.0
symptoms score 87(81) 97(71) 96094 86(73) 92(76) 94(79 (95 90(71) 8986y (93 B9(8:H (83
Hemoglobin 129 127 125 128 12.7 129 12.7 124 130 12.7 128
(ng/dL) (14 (Ln (L3 128(15) (1) (14 (L6) (12.5) (L&) (L3)* (1.8) (1.45)
Ervthropoiesis
Non-anemia 46 29 H“ 14 16 37 49 16 15
83.6)  (70.7) 201y 8011 (74.6) G (237 (262)  (80.7) (8.1  (27.]) (24.2)
Anemia 12 15 45 45 4 10 43 47
9(l64) (293) 17(288) 17(283) (254) 13(254) (763) (73.8) (39.) (16.9) (72.9) (75.8)

T Categorical data presented as number (%); continuous data presented as means (standard deviation or median)

*p-values are based on chi-square test for categorical variables, mann-whitney u-test for continuous variables
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Association between Dietary Patterns and Anemia

Univariate logistic regression analysis showed that “Taiwanese dietary pattern (Factor 5)” has 48.6%, 60.6%
and 68.5% lower risk for anemia for Q2, Q3 and Q4 (p-value=0.1, 0.025, 0.008, respectively) compared with
those with the lowest (Q1) (p for trend=0.004, Univariate, Table 4). Adjusted OR (95% CI) for anemia for the
second, third and fourth quartiles versus the lowest quartile (Q1) of the “Taiwanese dietary pattern (Factor 5)”
were 0.485 (0.212 - 1.111), 0.360 (0.152 - 0.853), and 0.273 (0.108 - 0.691), respectively after adjusting for age,
family member they serve, length of work permits, and education level ( p for trend=0.003, Multivariate, Table
4). The corresponding values for the “coffee dietary pattern (Factor 1)” were 1.517 (0.582 - 3.956), 2.848 (1.156
- 7.013) and 2.696 (0.959 - 7.584), respectively (p for trend=0.076; multivariate, Table 4). A weak protection
effects was seen in “healthy dietary pattern (Factor 2)” with the corresponding values of 1.252 (0.545 - 2.878),
0.379 (0.143 - 1.004) and 1.378 (0.575 - 3.305), respectively (p for trend=0.886). No significant effects were
observed on Indonesia (Factor 4), Modern (Factor 3) and Meat/dairy dietary patterns (Factor 6).

Table 4. Logistic regression modal for associations between dietary patterns and anemia

Univariate Multivariate’
Variables OR* (95% CI) p-value OR* (95% CI) -
value
Factor 1 (Coffee)
Q1 Ref Ref
Q2 1.376 (0.545-3.476) 0.500 1.517(0.582-3.956) 0.3%4
Q3 2.662(1.124-6.307) 0.026 2.848 (1.156-7.013) 0.023
Q4 2.115(0.793 - 5.642) 0.135 2.696 (0,959 -7.584) 0.080
“p-trend 0.064 0.076
Factor 2 (Healthy)
Q1 Ref Ref
Q2 1.112 (0504 - 2.454) 0.793 1.252 (0545 -2.878) 0.597
Q3 0.395(0.155-1.007) 0.052 0.379(0.143-1.004) 0.051
Q4 0.977(0.441-2.164) 0.954 1.378(0.575-3.305) 0473
p-irend 0.460 0.886
Factor 3
(Talwanese)
Q1 Ref Ref
Q2 0.514(0.232-1.138) 0.100 0.485(0.212-1.111) 0.087
Q3 0.394 (0.174 - 0.890) 0.025 0.360(0.152 -0.853) 0.020
Q4 0.315(0.134-0.738) 0.008 0.273(0.108 - 0.691) 0.008
p-irend 0.004 0.003
Factor 4
(Indonesian)
Q1 Ref
Q2 0.871 (0369 - 2.052)  0.751
Q3 1.477 (0.644 - 3.388) 0357
Q4 1.143 (0.499-2.615)  0.752
p-rend 0.487
Factor 3 (Modern)
Q1 Ref
Q2 1.160 (0.515-2.611)  0.721
Q3 0.867 (0.370 -2.032)  0.742
Q4 1.000 (0.437-2.280)  1.000
p-rend 0.829
Factor 6 (Meat and
dairy)
Q1 Ref
Q2 0.538 (0.221-1308)  0.171
Q3 1.459 (0.655 - 3.250)  0.355
Q4 0.858 (0.379 - 1.941)  0.713
p-trend 0.698

T Multivariate model: adjusted for age
education and dietary pattern

. family member they serve, length of work permits,

*p-trend: the trend test was conducted using a general linear model for continuous variable
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Discussion

To our knowledge, this is the first study investigating effects of dietary acculturation on anemia among Muslim
FMWs living in Taiwan. Currently, Indonesian FMWSs represent the major sources of foreign domestic workers
in Taiwan (MoLT, 2015). Dietary acculturation may lead to the change of food choice which may result in (a)
maintenance of traditional eating patterns, (b) adoption of host country eating patterns, or (c) bicultural eating
patterns (Satia, 2010). Our study showed that 74.9 % Indonesia FMWs consumed Taiwanese foods and not
Indonesia, suggesting that FMWs adopt well in Taiwan. Dietary acculturation for Muslim FMWs can vary
considerably depending on a range of conditions such as food taste, foods that are forbidden to eat by Muslim
(e.g. pork, un-halal meat) and the host environment. Because domestic workers tend to live with their host
families, hence the support from the host families is pivotal for dietary acculturation. Of the six dietary patterns
investigated, the “Taiwanese dietary pattern”, characterized by frequent consumption of soy products,
mushroom/ seaweed, poultry, liver and organs, rice, and soft/fizzy drink, protect Indonesia Muslim FMWs
against anemia. By contrast, “coffee dietary pattern” was associated with an increased risk for anemia. Our
study suggests that a successful dietary acculturation to the host country may provide beneficial effects against
anemia among FMWs with different religious belief.

The overall prevalence of anemia among Indonesia FMWSs was 25.5 %, which is slightly higher compared with
reproductive-aged women in Taiwan (20%) (Pan et.al. 2011) and Western Asia-Pacific Region (21.5%) (WHO,
2008). However, this rate is much lower when compared with Indonesian reproductive-aged women (33.1%)
(WHO, 2008), female migrant worker in India (54.9%) (Abrol et.al. 2008) and South East Asia (45.7%) (WHO,
2008). The lower prevalence rate may be due to a successful dietary acculturation and the improvement of
nutritional status. Our study found that 51.5% Indonesia FMWSs reported weight gain since they work in Taiwan.
Literatures suggest that migration in high income countries may lead to overweight and obesity (Delavari et.al.
2013). Studies suggest that overweight may serve as protective factor against the development of anemia27.
Although the anemia rate is comparable to Taiwanese women (Pan et.al. 2011), reproductive-aged FMWs
remain at high risk for anemia.

In our study, “Taiwanese dietary pattern (Factor 5)” seems to play a key role in the prevention of anemia. A
typical Taiwanese diet consists of high intake of liver and organs which contains high amount of vitamin B12,
folate and iron that are necessary for the erythropoiesis (Koury and Ponka, 2004). Liver and organs are good
sources for heme-iron (Milman, 2011; Stabler and Allen, 2004), hence provide a better iron bioavailability than
non-heme iron. Poultry can enhance non-heme iron absorption rate (Hurrel et.al. 2006). Foods such as soy
products, mushroom and seaweed are key elements of Taiwanese diet which were also negatively associated
with Metabolic Syndrome (Yeh et.al. 2011). Soy products such as fermented tofu and tempeh are vitamin B-12
rich food after lactic fermentation (Watanabe et.al. 2013a). Seaweed (Watanabe et.al, 2013b) and mushroom
(Watanabe et.al. 2013a; Watanabe et.al, 2013b) contain relatively high vitamin B-12 compared with other plant-
based foods. Rice, particularly non-refined rice, can provide non-heme iron and vitamin B complex (Garcia-
Casal et.al, 1998). Although soft/fizzy drink was detected in “Taiwanese dietary pattern”, they also detected in
“Modern (Factor 3) and Indonesian (Factor 4) dietary pattern” which may suggest that these items were largely
involved on principal factor. Soft/fizzy drink is carbonated beverage which may contain caffeine and inhibit iron
absorption. However, the caffeine content is much lower compared with coffee (Nawrot et.al. 2003). We also
confirm that coffee (Factor 1) is associated with an increased risk for anemia. It has been widely acknowledged
that caffeine inhibits the absorption of non-heme iron (Milman, 2011; Munoz et.al. 1988). Early study in rats
showed that coffee may interfere the mobilization of Fe from the liver to sites of hematopoiesis (Munoz et.al.
1986)

Our preliminary result showed an interactive relationship among “Taiwanese dietary pattern (Factor 5)”,

“Healthy dietary pattern (Factor 2)” and “Modern dietary pattern (Factor 3)”. We found a significant positive
trend between “Taiwanese dietary pattern” and “Healthy dietary” (p<0.0001) (data not shown). By contrast, an
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inverse relationship between “Taiwanese dietary pattern” and ‘“Modern dietary pattern” was found (p<0.0001)
(data not shown). This finding indicates that ‘Taiwanese’, ‘Modern’ and ‘Healthy’ dietary patterns were mixed
and interacted, but effects of this interaction are currently not clear. “Modern dietary pattern” was characterized
by high consumption of bread, margarine/butter, ice cream/chocolate, and soft/fizzy drink, and low consumption
of dark green vegetables, rice and soy bean/sun flower/ olive oil which indicate ”Westernized dietary pattern”
(Nanri et.al. 2010; Suzuki et.al.2013). By contrast, “Healthy dietary pattern” indicated a “balanced diet” with
high consumption of red orange vegetables, seafood, peas and legumes, fish, light vegetables, fruits, cake biscuit
and wafer and eggs (Nanri et.al. 2010; Suzuki et.al.2013). Red orange vegetables, peas and legumes, light
vegetables and fruit contain not only non-heme iron but also vitamins A, B complex, C and folate. Vitamin C
can enhance non-heme iron absorption rate (IoMSC, 1998). Fish and seafood are good sources for heme iron
and vitamin B-12 (Stabler and Allen 2004; Hurrell et.al. 2006). A negative association between ‘“Taiwanese
diet” and “Modern diet” also indicates that FMWs who follow “Taiwanese diet” consume less convenient foods
such as bread, margarine and butter, ice cream and chocolate. High energy density food is known to be a risk
factor for anemia (Chang et.al. 2014)

There are several limitations in our study. For example, the cross-sectional nature of the current study and small
sample size are one of the limitations. Our study did not assess the type of anemia, and thus, we cannot
differentiate the type of anemia. The lack of serum iron and ferritin data also makes it impossible to distinguish
the type of anemia. The strength of our study includes the use of dietary pattern analysis, which may overcome
some limitations inherited in absolute nutrient intakes. People do not eat single nutrients but consume a set of
meals, which contain multiple nutrients and food components that may affect nutrition absorption. In addition,
we excluded subjects who had self-reported anemia. Authors should discuss the results and how they can be
interpreted in perspective of previous studies and of the working hypotheses. The findings and their implications
should be discussed in the broadest context possible. Future research directions may also be highlighted. In
conclusion, our finding suggests that successful dietary acculturation to the host country may provide beneficial
effects against anemia among FMWs with different religious belief.

Conclusion

Successful dietary acculturation to the host country may provide beneficial effects against anemia among
FMWs.
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