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Abstract: Migrant workers have been associated with increased vulnerability to fatigue and 

depression. However, it remains unknown whether self-perceived acculturation among women 

migrant workers (WMWs) affects fatigue and depressive symptoms in relation to mental/physical 

distress (MPD) history. Methods and Study Design:  235 Indonesian women migrants aged 20–50 

years who were working in Taipei were studied. Self-perceived acculturation, dietary acculturation, 

body mass index, hemoglobin, fatigue and depressive symptoms were assessed. Results: The 

prevalence of fatigue or depressive symptoms was 40.8%. WMWs with MPD history are increased 

risk for fatigue (OR: 5.584 (2.694-11.574)) and depression (OR: 2.625 (1.242-5.549)) and they 

acculturate differently than women without MPD history. Among women with MPD history, a better 

self-perceived eating habit was associated with lower risk (OR: 0.132 (0.018 – 0.980) for fatigue or 

depressive symptoms compared with no changes. Conclusion: WMWs with self-reported 

mental/physical distress (MPD) history (fatigue or depression) were more likely to develop fatigue 

and depressive symptoms compared with women with no MPD history and a better self-perceived 

eating habit may protect them to develop on fatigue or depressive symptoms. 

Keywords: Self-perceived eating, Acculturation, Fatigue, Depressive, Indonesian Female Migrant 
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Introduction  

The number of international migration worldwide has continued to grow which international migrant originating 

in Asia recorded the largest increase (UN, 2016). Migrant women account for almost a half of migrant workers 

worldwide (UN, 2016). Globally, working on social welfare such as domestic work and caregiver is a much 

higher source of employment for migrant (ILO, 2015).  In Taiwan, migrant Indonesian women represent the 

major sources of migrant women working in social welfare which account more than 75% (MoLT, 2018). 

Migrant workers have been associated with increased vulnerability to fatigue and depression (Abrol et.al. 2008; 

Lee et.al. 2012; Lee et.al.2009; Liu et.al. 2011). In addition, being women and having history of fatigue and 

depression may increase risk for fatigue and depression (Ridsdale et.al. 2011; NIMH, 2018; Sharpe and Wilks, 

2002; Monroe et.al. 2014). Untreated fatigue and depression among workers may affect work performance, 

quality of life, mental and body health (Liu et.al. 2011; Kant et.al. 2007; Penninx et.al. 2013).  

Phases of migratory consist of five phases including pre-departure, travel, destination, interception and return 

phase (IOM, 2019). The destination phase occurs when migrant workers settle in the host country temporarily. 

In this period, migrant workers may face chronic and acute acculturative stressors. Long separation from their 

family and  new sociocultural norms may lead to loneliness, depression and unsafe risk-taking behavior in the 

host country (IOM, 2019). The prevalence of depression among migrant workers 25.1% to 34% has been 

reported (Lee et.al. 2012; Lee et.al. 2009; Al-Maskari et.al. 2011). Whereas, the prevalence of fatigue among 
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migrant women was 27.8% (Palupi et.al. 2017). Depression and fatigue have consistently been found strongly 

associated across different healthcare settings and population (Skapinakis et.al. 2003). Condition surrounding 

migration process may affect the development of fatigue and depression among migrant workers (IOM, 2019). 

They may face acculturation which is a process to adopt the beliefs, habit and behaviors of their host country 

(Popovic-Lipovac and Strasser, 2013). Several risk factors for depression and fatigue have been elucidated 

among migrant workers such as job stress, physical environment, occupational climate, dietary acculturation, 

acculturative stress and job demand (Lee et.al. 2012; Lee et.al. 2009; Palupi et.al. 2017). Although some 

components of acculturation has been  identified as risk factor for depression and fatigue, the relationship of 

self-perceived acculturation and having history of fatigue or depression on the development of fatigue or 

depressive symptoms among migrant workers remain unknown. Previous study suggests that a larger perceived 

acculturation gap may have negative outcome on behavior an body health (Buki et.al. 2003; Kaholokula et.al. 

2010). Inversely, higher acculturation with environment may reduce depressive symptoms, perceived stress and 

alienation among former Sovyet immigrants (Nicholson et.al. 2013). Taken together, it is necessary to 

investigate (1) whether WMWs with self-reported mental/physical distress (MPD) history (fatigue or 

depression) were more likely to develop fatigue and depressive symptoms compared with women with no MPD 

history, and (2) to identify risk factors associate with fatigue or depressive symptoms in relation to MPD history. 

Methods  

Study design and participants 

This cross-sectional study was undertaken in Taipei City, Taiwan. A total of 235 Indonesian WMWs, 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. 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). Participants provided informed consent and 

patient anonymity was preserved.  

Data collection and biochemical measurements 

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). Acculturation was measured by two parameters. Dietary acculturation and self-perceived 

acculturation were evaluated via a face to face interview by the investigator. Examples of dietary acculturation 

question were as follows: (1) What is the most common cooking method used in Taiwan?, (2) What is the most 

food you eat in Taiwan?, and (3) Do you like Taiwanese food?. Example of self-perceived acculturation 

questions were as follows: (1) How have your feeling changed since living in Taiwan?, (2) How have your 

eating habits changed since living in Taiwan?, (3) Has your health status changed since living in Taiwan?. Self-

reported history of mental and physical distress (fatigue or depressive symptoms) was obtained. Current 

physical distress (fatigue) was evaluated using Brief Fatigue Inventory (BFI) via oral interview. BFI has been 
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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- II (BDI-II) (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). 

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 anaemia (WHO, 

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, anaemia severity in reproductive 

aged women can be defined based on Hb levels: (1) Hb level ≥ 12 g/dL for non-anaemia, (2) Hb level between 

11-11.9 g/dL for mild anaemia, (3) Hb level between 8-10.9 g/dL for moderate anaemia and (4) Hb level< 8 

g/dL for severe anaemia (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 Mann-Whitney 

U-test for the non-parametric 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 (CI). To further 

characterize the relationships between risk factors in relation to fatigue or depressive symptoms, a binary 

logistic model was employed. p-value less than 0.05 were set as statistically significant. 

Results  

Baseline characteristics  

A total of 235 WMWs were enrolled in this study. Forty one (17.4%) women had MPD history (Table.1). There 

was difference on the mean age between women with and without MPD history (33.02 + 7.00 and 30.07 + 5.82, 

respectively). However, there were no differences on remaining socio-economic and demographic factors. The 

overall prevalence of fatigue, depressive symptoms and anemia was 34.89%, 19.57% and 25.53%, respectively. 

Specifically, the prevalence of fatigue or depressive symptoms was 40.8%. 

Table 1 shows women with MPD history had higher prevalence rate of fatigue (68.3%) and depressive 

symptoms (34.1%) compared with women without MPD history. Univariate analysis showed women with MPD 

history had 5.584 times (2.694 – 11.574)) and 2.625 times (1.242 – 5.549) higher risk for fatigue and depressive 

symptoms compared with women with no MPD history. Women with MPD history had lower preference rate of 

preferring Taiwanese food compared with women without MPD history, 39 % and 59 %, respectively (Table 1). 

A poor rating of self-perceived feeling and health status was also observed in women with MPD history 

compared with women without MPD history. 

Risk factors associate with fatigue or depressive symptoms in relation to MPD history  

 We next investigate factors associate with fatigue or depressive symptoms in relation to MPD history. 

Among women without MPD history, the type of job, cooking methods, self-perceived feeling, and self-

perceived health status were significantly associated with fatigue or depressive symptoms (all p< 0.05) (Table 

2). There was no association between preference of Taiwanese foods and fatigue or depressive symptoms was 
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also observed (p = 0.083). Among women with MPD history, there were no statistically significant difference 

(P>0.05) between fatigue or depressive symptoms and erythropoiesis, self-perceived feeling, and self-perceived 

eating habit were observed (p =0.069, p =0.077, and p =0.087, respectively).  

Among women with fatigue or depressive symptoms, women with MPD history were slightly younger (29.47 

yrs versus 32.2 yrs; p=0.087) and were less likely to have anemia compared with women without MPD history; 

10% and 31.8%, respectively (p =0.042). In addition, women with MPD history were more likely to report 

worse health status compared with women without MPD history; 33.3% and 15.2%, respectively. 

Odds ratios of the risk factors on fatigue or depressive symptoms in relation to MPD history  

Among women with MPD history, a better self-perceived eating habit was associated with lower risk  (OR: 

0.132 (0.018 – 0.980) for fatigue or depressive symptoms compared with no changes after adjusting for 

covariates (Table 3). Among women without MPD history, deep and stir frying (steaming/boiling compared 

with deep/stir frying: OR: 8.837 (2.022 – 38.617)) and self-perceived feeling sad and weak (no changes 

compared with feeling sad and weak: OR: 3.742 (1.371-10.21) had significant effects on fatigue or depressive 

symptoms (P<0.05). In addition, a borderline odds ratios for job category (caregiver compared with non-

caregiver: OR: 3.94 (0.992 – 15.624) and preference Taiwanese (no/slightly compared with yes: OR 0.51(0.254-

1.023) was found in women without MPD history (Table 3).   

Discussion  

This present study is the first cross-sectional study to investigate effect of acculturation on the development of 

fatigue or depressive symptoms in relation to mental/physical distress (MPD) history. Our study showed that 

women with MPD history are more likely to develop fatigue and depressive symptoms and they appear to 

acculturate differently than women without MPD history. Deep/stir frying is the major predictor for fatigue or 

depressive symptoms among WMWs without MPD history. Meanwhile, self-perceived better eating habits 

protects against the development of fatigue or depressive symptoms among women with MPD history. Our 

study suggests that women without MPD history should avoid the use of deep/ stir frying as means of food 

preparation methods in order to prevent fatigue or fatigue/depressive symptoms. By contrast, women with MPD 

history are encouraged to consume a variety of healthy food in order to protect against the development of 

fatigue and depressive symptoms. 

Our finding suggested that better self-perceived eating habit protects women with MPD history from mental and 

physical distress. Although self-perceived better eating habits can be a diverse and complex, the majority of 

findings suggest that (1) fruit and vegetables, (2) vitamin and mineral, (3) animal food are the major food 

sources that closely relate to perception of  eating habits (Paquette 2005; Velazquez et.al. 2011). In addition, 

self-perceived eating habits were associated with diseases outcome such as obesity and diabetes (Gellar et al., 

2007; Lake et.al. 2007). Our study raise the possibility that having a better self-perceived eating habit in the host 

country may protect female migrant workers from the development of fatigue or depressive symptoms, 

particularly among female with MPD history.  

WMWs with MPD history were more likely to be younger, lower income, shorter length of work permits and 

higher job burden. These indicate that they may have less work experience. WMWs with MPD history had a 

lower percentage of preference of Taiwanese food (39% versus 59%) compared with women with MPD history. 

This suggests they did not well acculturate in terms of diet. A poor self-perceived acculturation was also 

associated with women with MPD history. They had higher rate of feeling sad and weak and having a worse 

self-perceived health status compared with women without MPD history. For women without MPD history, they 

seem to adapt the habits and behavior the host country. They also followed the dietary pattern of the host 

country. This finding is in keeping with most studies in America and Europe which assessing dietary 
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acculturation in migrants in which migrant tend to adapt the dietary pattern in the host country (Popovic-

Lipovac and Strasser 2013). In conclusion, our study suggested a poor acculturation may lead to higher 

vulnerability to develop fatigue or depressive symptoms, particularly for women with MPD history (Sharpe and 

Wilks 2002). 

The major predictor for fatigue and depressive symptoms among WMWs without MPD history are (1) deep and 

stir frying and (2) self-perceived feeling sad and weak. Literatures suggest that deep and stir frying is associated 

with fried food, dietary fat and advances glycation ends products formation (AGEs) (Fillion and Henry 1998; 

Logan and Jacka 2014). Fried food and dietary fat have been identified closely related to negative quality of life 

and depression (Tung et.al. 2011). In addition, cooking practices in relation to AGEs have been proposed may 

play a role in mental disorders (Logan and Jacka 2014). Taken together, this suggests that fried food, dietary fat 

and AGEs which associated with deep and stir frying may affect the development of fatigue or depressive 

symptoms.  Having a self-perceived acculturation (feeling sad and weak) since migrant in the host country was 

also a good indicator to predict fatigue or depressive symptoms since this is one of symptom related to both 

fatigue and depressive symptoms  (Sharpe and Wilks 2002; WHO 2012 ). 

Among women with fatigue and depressive symptoms, women with MPD history were less likely to have 

anemia compared with women without MPD history (10% versus 31.8%). Therefore, anemia seems a protective 

effect against the development of fatigue and depressive symptoms among women with MPD history. Recent 

cohort study among young adults by Milligen and colleagues have evaluated that current depressive and/or 

anxiety disorders was not significantly associated with higher odds ratio for anemia. By contract, current 

depressive and/or anxiety disorders have a significant higher odds ratio for having Hb 14.1-15.00 g/dL (OR= 

1.26, 95%CI= 1.00 – 1.59) compared with healthy controls (Hb 12.1-14.00 g/dL). The odd was even larger for 

those with Hb > 15.1 g/dL compared with healthy controls, but this was not statistically significant (Lever-van 

Milligen et al., 2014). Although, earlier studies have suggested that fatigue and depressive symptoms as 

symptoms of anemia (USDH 2011) but most of studies have been conducted in clinical/elderly patients (Cella 

1998; Holzner et al., 2002; Onder et al., 2005).Inflammation is the underlying risk factor among clinical/elderly 

patients to develop anemia, fatigue and depressive symptoms.  Therefore, it is difficult to address that fatigue 

and depressive symptoms may affect anemic women in our study population. Some individuals who are not 

suffer from chronic inflammation may have no experience of fatigue and depressive symptoms if anemia is mild 

or moderate (USDH 2011).  WMWs with MPD history appear to acculturate differently than women without 

MPD history. WMWs with MPD history are encouraged to acculturate with Taiwanese environment. WMWs 

without MPD history should avoid the use of deep/stir frying as means of food preparation methods in order to 

prevent fatigue and depressive symptoms. 

Conclusion  

WMWs with self-reported mental/physical distress (MPD) history (fatigue or depression) were more likely to 

develop fatigue and depressive symptoms compared with women with no MPD history and a better self-

perceived eating habit may protect them to develop on fatigue or depressive symptoms. 
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Table 1. Baseline  characteristics according to the present of mental/physical health history  

Variables  
Mental/Physical Health History  

p-value  
Absent Present  

Numberᶜ 194 (82.6) 41 (17.4)   

Socio-economic and demographic factors        

  Age  (yrs)ᵃ 33.02 (7.00) 30.07 (5.82) 0.013 

  Income (Taiwanese dollars)ᵃ 

16121.63 

(2401.32) 15232 (3347.22) 0.369 

  Length of work permits (months)ᵃ 53.10 (32.04) 47.80 (29.45) 0.371 

  Family member they serveᵇ 3 (1,4) 3 (1,5) 0.633 

 Type of jobᶜ     1.000 

    Caregiver  182 (93.8) 39 (95.1)   

    Non-caregiver 12 (6.2) 2 (4.9)   

  Education levelᶜ     0.239 

    Elementary school  22 (11.3) 7 (17.1)   

    Junior high school  103 (53.1) 16 (39.0)   

    > Senior high school 69 (35.6) 18 (43.9)   

  Religion      1.000 

    Islam  193 (99.5) 41 (100.0)   

    Non-Islam  1 (0.5) 0 (0.0)   

Health status       

  Fatigue status     < 0.0001 

    Non-fatigue 140 (72.2) 13 (31.7)   

    Fatigue  54 (27.8) 28 (68.3)   

  Depressive symptomsᶜ†     0.016 

    Absent 162 (83.5) 27 (65.9)   

    Present 32 (16.5) 14 (34.1)   

  Hemoglobin (gr/dl)ᵃ 12.74 (1.54) 12.91 (1.31) 0.535 

  Erythropoiesis ᶜ‡     0.332 

    Normal 141 (72.7) 34 (82.9)   

    Mild anemia 30 (15.5) 3 (7.3)   

    Moderate anemia  23 (11.9) 4 (9.8)   

  Body mass index (kg/m2)ᵃ 23.63 (3.35) 23.07 (2.35) 0.402 

  Change body weight since living Taiwanᶜ     0.203 

    Decreased  45 (23.2) 15 (36.6)   
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    No changes  46 (23.7) 8 (19.5)   

    Increased  103 (53.1) 18 (43.9)   

Dietary Acculturation    

  Cooking methods used in Taiwanᶜ     0.061 

    Steaming and boiling  41 (21.1) 9 (22.0)   

    Stir frying and stewing  138 (71.1) 24 (58.5)   

    Deep frying and stir frying  15 (7.7) 8 (19.5)   

  The most food they eat in Taiwanᶜ     0.935 

    Taiwanese foods  146 (75.3) 30 (73.2)   

    Indonesia foods / western foods  48 (24.7) 11 (26.8)   

  Preference of Taiwanese foodᶜ     0.028 

    No/Slightly 79 (40.7) 25 (61.0)   

    Yes  115 (59.3) 16 (39.0)   

Self-perceived acculturation       

  Self-perceived feeling in Taiwanᶜ     0.006 

    No changes  68 (35.1) 13 (31.7)   

    Feeling sad and weak  30 (15.5) 15 (36.6)   

    Feeling happier and energetic  96 (49.5) 13 (31.7)   

  Self-perceived eating habits in Taiwanᶜ     0.080 

    No changes  79 (40.7) 22 (53.7)   

    Worse   31 (16.0) 9 (22.0)   

    Better  84 (43.3) 10 (24.4)   

  

Self-perceived cooking method used in 

Taiwanᶜ     
1.000 

    Less healthy / no changes 81 (41.8) 17 (41.5)   

    Healthier  113 (58.2) 24 (58.5)   

  Self-perceived health status in Taiwanᶜ     <0.0001 

    No changes  122 (62.9) 18 (43.9)   

    Worse  17 (8.8) 13 (31.7)   

    Better  55 (28.4) 10 (24.4)   

ᵃ mean (+ SD)       

ᵇ median (25,75 percentile)       

ᶜ n (%)         

* p-values are based on chi-square test for categorical variables, mann-whitney u-test for continous variables  

ˠ Fatigue status was defined by BFI score > 1       

† Depressive symptoms status was defined by BDI-II score > 17     

‡ Erythropoiesis: normal: Hb > 12 g/dL, anemia: Hb < 12 gr/dL 

 


