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Abstract
Objectives: This study was designed to compare the
risk of having an eating disorder (ED) among immigrant
and native adolescents living in Madrid and to determine
the possible influence of length of residence (LOR) on the
risk of the immigrants.
Methods: A cross-sectional survey was conducted from
november 2007 to february 2008 in a representative
sample of adolescents aged 13 to 17 years (n = 2,077, 1,052
girls) living in the Madrid region. Data were collected
using the Spanish version of the SCOFF Eating
Disorders Questionnaire. Further factors considered
were country of birth, LOR and several biological, sociodemographic, lifestyle and health-related variables.
Results: According to the three logistic regression
models constructed, female immigrant adolescents on the
whole showed a greater ED risk (OR = 1.95; 95%CI 1.292.95; p = 0.001) than native adolescents. Moreover, the
likelihood of ED was higher among female immigrants
living in Spain for <6 years than for Spanish native
females (OR = 2.44; 95%CI 1.42-4.18; p = 0.001), while no
significant differences were found when female natives
were compared with female immigrants living in this
country for ≥ 6 years. Similarly, no differences were
observed in the ED risk recorded for male native and
immigrant adolescents, both as a whole and by length of
residence in Spain.
Conclusions: The immigrant status and the length of
Spanish residence are relevant factors in regard to the ED
risk in adolescents living in Madrid.
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TIEMPO DE RESIDENCIA Y RIESGO DE
TRASTORNOS DE CONDUCTA ALIMENTARIA EN
ADOLESCENTES INMIGRANTES RESIDENTES
EN MADRID; ESTUDIO AFINOS
Resumen
Objetivos: Este estudio fue diseñado para comparar el
riesgo de trastornos de conducta alimentaria (TCA) entre
adolescentes nativos e inmigrantes residentes en Madrid,
así como para determinar la posible influencia del tiempo
de residencia en el riesgo de los inmigrantes.
Métodos: Se llevó a cabo un estudio transversal
durante el periodo comprendido entre noviembre 2007 y
febrero 2008 sobre una muestra representativa de adolescentes residentes en Madrid, con edades de entre 13 y 17
años (n = 2.077, 1.052 mujeres). Los datos se recogieron
usando la versión española del cuestionario SCOFF para
la detección de trastornos alimentarios. Otros factores
considerados fueron el país de nacimiento, el tiempo de
residencia y diversas variables biológicas, socio-demográficas, relativas a estilo de vida y la salud.
Resultados: Según los tres modelos de regresión logística construidos, las mujeres adolescentes inmigrantes en
conjunto mostraron un mayor riesgo de TCA (OR = 1,95;
95%CI 1,29-2,95; p = 0,001) que las nativas. Además, la
probabilidad de sufrir TCA fue mayor entre las adolescentes inmigrantes con una residencia en España < 6 años
que en las nativas (OR = 2,44; 95%CI 1,42-4,18; p =
0,001), mientras que no se encontraron diferencias entre
las adolescentes nativas y las inmigrantes con un tiempo
de residencia ≥ 6 años. No se observaron diferencias en el
riesgo de TCA entre los adolescentes varones nativos y los
inmigrantes, tanto en conjunto como según tiempo de
residencia.
Conclusiones: La condición de inmigrante y el tiempo
de residencia son factores relevantes a la hora de considerar el riesgo de TCA en adolescentes residentes en
Madrid.

(Nutr Hosp. 2014;29:1047-1053)
DOI:10.3305/nh.2014.29.5.7387
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Introduction
Eating disorders (ED) are a growing concern linked
to a wide range of gastrointestinal, neurological and endocrine conditions1. In immigrant populations, the appearance of ED has also been related to socio-cultural factors such as ethnicity and acculturation2,3.
Acculturation is the multi-component process
whereby immigrant populations change their original
lifestyle to adopt behaviors and habits of the dominant
culture4. Length of residence can be understood as an
indirect measure of acculturation5, as confirmed in another study6.
Unlike the situation in other countries, immigration
is a very recent phenomenon in Spain, which has substantially increased in some areas. For instance, in the
Madrid region, the immigrant population grew from
2.3% in 1998 to 16.7% in 20107.
Only a few studies have examined differences in the
frequency or risk of ED between native and immigrant
populations, and most have focused on female subjects. For this reason, in contextualizing this study, we
have also considered those studies comparing the presence of ED among different ethnic groups as well as
those carried out in adult populations. In one such
study, increased bulimic behavior was observed in
Greek adolescents of both sexes living in Greece compared with Greek migrants to Germany in the 1980s,
yet no significant difference in this behavior was detected two decades later8. In contrast, numerous studies
have addressed ethnic differences related to ED. For instance, among female adolescents, several studies have
established that, certain ethnic groups are more vulnerable to ED2,3,9. However, the results of two further
studies indicate that young adult Asian and Caucasian
women are equally susceptible to ED10,11.
Further research efforts have addressed the issue of
acculturation according to language proficiency and
use, using indirect measures of this variable such as
LOR or generation, but also using different acculturation scales based on cultural orientation and self-identification5. In effect, positive relationship was detected in
adult women between the likelihood of suffering ED
and acculturation12 and this relationship was also observed for certain ED in both men and women13. In another study, a longer length of residence in young
women was related to a higher rate of weight-related
concerns and behaviors (weight dissatisfaction, binge
eating or dieting)6. Similarly, a greater identification
with the western culture has been associated with a
greater likelihood of disordered eating behavior in children of both sexes14, yet the opposite was also observed
in that less acculturated female adolescents were found
to be more vulnerable to ED3. However, in adult
women, no differences have been observed between
acculturation and eating behavior15, or between acculturation and ED symptoms16.
Given the lack of Spanish studies examining this
issue, the aim of our study was: 1) to establish diffe-
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rences in ED risk between male and female immigrant
and Spanish adolescents living in Madrid, and 2) to
assess the effect of LOR, as an indirect measure of
acculturation, on the ED risk.
Methods
Study design and participants
The participants for this study were recruited from
the AFINOS (La Actividad Física como Agente Preventivo del Desarrollo de Sobrepeso, Obesidad, Alergias, Infecciones y Factores de Riesgo Cardiovascular
en Adolescentes-Physical Activity as a Preventive
Agent for the Development of Overweight, Obesity,
Infections, Allergies and Cardiovascular Risk Factors
in Adolescents) study. The rationale and methods of
the AFINOS study have been described in detail elsewhere17. Briefly, it is a cross-sectional survey conducted in 2007-2008 designed to obtain data on lifestyle
and health indicators through a questionnaire administered to a representative sample of adolescents
(N~2,000) aged 13 to 17 years from the Madrid region.
Data were collected at randomly selected secondary
schools (grades 8th to 11th). The final sample comprised
2,077 subjects (1,052 girls), around 15% (n = 335; 186
girls) of whom were born in a foreign country [263 in a
Latin American country (South and Central America)
and 72 in a European country, mostly (around 85%) of
Eastern Europe]. This figure of 15% is in line with the
estimated pattern for the immigrant population of
Madrid (around 16%) based on data from the National
Institute of Statistics for 20107. The countries of origin
also coincide with the two largest immigrant groups
(Europeans and Latin-Americans) living in the Madrid
region according to the National Survey of Immigrants
200718. Of the 335 immigrants enrolled, only 318 provided LOR data for our analysis of the influence of this
variable on the ED risk. The study protocol was
approved by the Review Board of the Puerta de Hierro
Hospital (Madrid, Spain) and the Bioethics Committee
of the Spanish National Research Council (CSIC,
Madrid, Spain). All parents or guardians and adolescents gave their written informed consent for participation.
Dependent variables
All the variables used in this study were collected by
questionnaire. The dependent variable, having a risk of
ED, was estimated according to the Spanish version of
the SCOFF Eating Disorders Questionnaire19. This is a
screening tool originally designed for routine use to detect individuals considered to be at risk for ED and consists of five questions designed to assess deliberate
vomiting, inability to control eating, weight loss, body
image distortion and the impact of food on life. Two or
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more positive answers to the questions were taken to
indicate being at risk of disordered eating behavior20.
Independent variables
The independent variables in this study were immigrant status and LOR in Spain. For the analysis of
LOR, two categories were defined for girls and boys
separately: adolescents who had lived in Spain for fewer than 6 years (n = 182) and those who had spent 6
years or more in this country (n = 136), which is the only measure of acculturation available in the AFINOS
study. Given that LOR has not been well defined in
studies performed on immigrant adolescents, we selected a cut-off value that would divide our subjects into two similar-sized groups. The cut-off of 6 years used
also seems reasonable for the average age of the adolescents (14.7-9+1.2 years).

Data analysis
The characteristics of the sample and output results
of the study are provided as frequencies (percentages).
Data for the male and female immigrant and native
adolescents were compared by the Chi-squared test.
Significance was two-sided (p < 0.05).
The relationship between ED risk and LOR was
assessed by binary logistic regression using three different regression models for boys and girls separately,
with the Spanish subjects as the reference group (calculating odds ratios and 95% confidence intervals). In the
first model, we adjusted for age as a biological variable, in the second model we adjusted also for socio-demographic and lifestyle variables and in the third model we added the health state variables. These three
models were used to evaluate the potential impacts as
confounders of all co-variables on the relationship between LOR and ED risk. All statistical tests were performed using the SPSS package (v 15.0) for Windows
XP.

Co-variables
Some variables were considered co-variables in the
analysis. These were: age, as a biological variable with
a proven effect on ED21, socio-demographic variables
that were available for all subjects such as family structure (two categories, both parents living at home, one or
neither parent living at home) and large family (defined
as ≥ 3 children by the Spanish government), also previously related to ED22; type of school (state versus private) and area of residence (Madrid center/suburbs versus rural areas). These last two variables have been
related to socioeconomic status23,24, which has been considered in another study examining ED21. It should be
noted that we lacked information on socioeconomic status (SES) for most of the AFINOS study sample owing
to a low response rate of parents to the questionnaire.
Also included as co-variables were factors related to
lifestyle: smoking (daily or occasionally) or non smoking (subjects who had never smoked or had given up
smoking); daily consumption of fruit (at least one piece
per day); dieting (currently on a restrictive diet to lose
weight) and physical activity (active or non-active
according to the PACE Program recommendation for
adolescents of at least 60 min of moderate to vigorous
exercise five days or more per week)25, given that several lifestyle factors have been considered as risk factors for ED26.
Finally, we considered the following health-related
variables: the presence of overweight or obese (estimated as the self-reported body mass index or
weight/height squared (kg/m2) using the BMI age- and
gender-specific cut-offs proposed by Cole et al.)27, selfreported medical diagnosis of depression and self-reported school performance (poor/adequate, good or
very good), which has also been linked to health behaviors, due to the confirmed relationship between health
condition and ED 13, 26.

Length of residence and risk of eating
disorders in immigrant adolescents living
in Madrid; The AFINOS study

Results
The characteristics of the male/female native and
immigrant adolescents, overall and by LOR, are provided in table I. Risk prevalence for ED in the Spanish
native and immigrant adolescent populations by sex
are provided in figure 1. The female immigrant adolescents showed a higher prevalence than the female
Spanish (P < 0.001). Significant differences also
emerged in ED risk when we compared female native
and immigrant females with a LOR < 6 years (P <
0.001) yet these differences were no longer significant
for female adolescents in the group LOR ≥ 6 years (P =
0.173). No significant differences were observed when
comparing male natives with male immigrants as a
whole, or in the groups LOR < 6 years (P = 0.460) and
LOR ≥ 6 years (P = 0.893).
The logistic regression models constructed are
shown in table II. Using the native female adolescents
as the reference group, the ED risk adjusted for age was
greater in immigrants (Model 1) (OR = 1.84; 95%CI
1.32-2.57; p = 0.002). After adjusting also for socio-demographic and lifestyle variables (Model 2) the ED
risk of the female immigrants was slightly higher (OR
= 2.01; 95%CI 1.36-2.98; p < 0.001). When factors related to health state were added as co-variables (Model
3), the ED risk was also higher among the female immigrant adolescents (OR = 1.95; 95%CI 1.29-2.95; p =
0.001).
When the female natives (reference group) were
compared with the female immigrants according to
LOR, those whose LOR was < 6 years showed a higher
ED risk according to the three models (OR = 2.29;
95%CI 1.49-3.50; p < 0.001, OR = 2.40; 95%CI 1.443.99; p = 0.001, OR = 2.44; 95%CI 1.42-4.18; p =
0.001, respectively), however these differences in the
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Table I
Characteristics of the Spanish native and immigrant adolescents examined, overall and by length of residence in the Madrid
region, Spain. Sample comprised of 2,077 subjects aged 13-17 years
Immigrants
Length of residence
Spanish

Immigrants

Girls
n
866
Age [mean, (SD)]
14.7 (1.2)
Age 13-14 years (%)
41.9
Age 15-17 years (%)
58.1
Living with both parents (%)
79.7
Large family (%)
8.2
Public school (%)
85.3
Residing in metropolitan area + suburbs (%)
62.4
Curently dieting (%)
12.3
Overweight and obesity (%)
9.9
Smokers (%)
21.7
Physically active (%)
16.4
Daily fruit consumption (%)
45.0
Reported medical diagnosis of depression (%)
2.4
Poor school performance (%)
5.2

186
14.9 (1.2)
43.0
57.0
64.5
23.6
83.9
67.6
15.8
13.6
13.4
13.0
44.1
6.0
7.6

Boys
n
876
Age [mean, (SD)]
14.7 (1.2)
Age 13-14 years (%)
44.2
Age 15-17 years (%)
55.8
Living with both parents (%)
81.7
Large family (%)
7.0
Public school (%)
83.6
Residing in metropolitan area + suburbs (%)
65.5
Curently dieting (%)
7.0
Overweight and obesity (%)
24.1
Smokers (%)
12.9
Physically active (%)
28.8
Daily fruit consumption (%)
40.9
Reported medical diagnosis of depression (%)
1.0
Poor school performance (%)
7.4

149
14.9 (1.2)
44.3
55.7
69.9
16.3
86.6
67.9
7.0
27.8
11.8
28.9
36.1
2.1
8.1

P*

0.113
0.784
< 0.001
< 0.001
0.611
0.187
0.205
0.144
0.013
0.257
0.834
0.010
0.212

0.113
0.001
< 0.001
0.928
0.931
0.994
0.338
0.709
0.982
0.279
0.288
0.773

< 6 years

≥ 6 years

101
14.8 (1.2)
43.5
53.5
70.3
19.6
88.1
60.8
20.8
14.6
12.0
12.9
37.8
6.1
8.0

77
15.1 (1.2)
36.4
63.6
57.1
29.7
77.9
75.3
9.1
10.8
15.3
14.3
50.9
5.3
6.5

81
14.9 (1.2)
42.0
58.0
69.6
20.0
90.1
64.1
9.2
32.1
13.9
35.8
32.1
3.8
9.6

59
14.7 (1.2)
49.2
50.8
69.0
10.5
81.4
75.9
1.7
19.3
10.7
20.3
40.4
0.0
5.5

P*

0.088
0.173
0.069
0.128
0.068
0.042
0.034
0.468
0.536
0.784
0.089
0.838
0.703

0.493
0.399
0.935
0.140
0.135
0.142
0.067
0.098
0.580
0.047
0.320
0.136
0.388

*Pearson’s χ2 test (Student’s t-test for age and BMI as a continuous variables).

three models were not detected for those whose LOR
was ≥ 6 years.
For the adolescent boys, no differences were observed in ED risk between natives and immigrants as a
whole, or when comparing natives with the two immigrant LOR groups.
Discussion
Results related to ethnicity
The findings of this study indicate that female immigrant adolescents carry a greater risk of having an ED
than their Spanish counterparts, while no differences
were detected in the ED risk between male native and
immigrant adolescents. To our knowledge this risk has
not been previously examined in Spain. The only re-
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search found with any similitude at all is a study performed in Ceuta (a Spanish city in North Africa) a higher
prevalence of ED was observed in Muslim adolescents
of both sexes (12-20 years) than in Christian adolescents, probably due to the common cultural ties of these
subjects with the neighboring country Morocco28.
Very few studies outside Spain have compared ED
risks in immigrant and native populations. We therefore consider of interest studies that have addressed related issues including those assessing the influence of
ethnicity on ED. The findings of many of these investigations are partially consistent with the present results
obtained in female adolescents. For example, the frequency of unhealthy eating behaviors was reported
higher among Asian than Caucasian adolescents living
in the UK2. In Croatia, restrained eating behavior
seems to be more common among immigrant adolescents of both sexes compared to natives29. Asian ado-
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Spanish natives
Inmigrants
Inmigransts LOR < 6 years
Inmigrants LOR ≥ 6 years

Risk of eating disorders (%)

60
48.5b

50
42.9a

36.5

40
30

28.9

20

20.8

17.4

18.3

876

149

17.9

10
0
866

186

101

77

Girls

81

59

Boys

LOR = length of residence. aDenotes differences in prevalence between natives and immigrants (Persson χ2 test, p < 0.001). bDenotes differences
in prevalence between natives and immigrants with a LOR shorter than 6 years (Persson χ2 test, p < 0.001).

Fig. 1.—Eating disroder risk
prevalences according to
SCOFF scores recorded in
Spanish and immigrant adolescents living in the Madrid
region, Spain (surveyed
2007-8).

Table II
Logistic regression models for the risk of having an eating disorder in Spanish native and immigrant adolescents
(13-17 years), overall and by length of residence (LOR) in the Madrid region, Spain. Sample comprised of 2,077 subjects
Model 1

Boys
Spanish
Immigrants
Length of residence
Spanish
Immigrants < 6 years
Immigrants ≥ 6 years
Girls
Spanish
Immigrants
Length of residence
Spanish
Immigrants < 6 years
Immigrants ≥ 6 years

Model 2

Model 3

OR

95% CI

P

OR

95% CI

P

OR

95% CI

P

1.00
1.06

0.66-1.68

0.802

1.00
1.12

0.68-1.85

0.647

1.00
1.13

0.66-1.94

0.634

1.00
1.24
1.02

0.69-2.22
0.50-2.07

0.458
0.949

1.00
1.23
1.24

0.64-2.33
0.59-2.61

0.525
0.558

1.00
1.16
1.37

0.59-2.29
0.61-3.10

0.657
0.441

1.00
1.84

1.32-2.57

< 0.001

1.00
2.01

1.36-2.98

< 0.001

1.00
1.95

1.29-2.95

0.001

1.00
2.29
1.42

1.49-3.50
0.86-2.33

< 0.001
0.164

1.00
2.40
1.65

1.44-3.99
0.94-2.91

0.001
0.079

1.00
2.44
1.66

1.42-4.18
0.92-2.99

0.001
0.091

Model 1, adjusted by age.
Model 2, adjusted by age, cohabiting with parents, family size, school, area of residence, smoking, dieting, physical activity and daily
fruit consumption.
Model 3, adjusted by age, cohabiting with parents, family size, school, area of residence, smoking, currently dieting, physical activity,
daily fruit consumption, overweight or obese, school performance and depression.

lescent girls in Australia showed higher scores in attitudes to and psychopathology of ED than their Caucasian counterparts3.
Moreover, several authors have reported results indicating a higher vulnerability to ED or related issues
among native subjects compared with immigrants, or
among Caucasian subjects compared with other ethnicities (those with a more likely migrant background)
while other investigations have detected no such differences. Thus, in two studies carried out in the UK, Cau-

Length of residence and risk of eating
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casian mothers and daughters reported higher levels of
restrained eating than Asian mothers and daughters15,
although there were no differences between young
British and Asian girls (mean age 21-22 years) in terms
of having ED10.
In the United States, female Caucasian and Latino
adolescents have shown a higher ED risk than their
African counterparts9. However among adults, no differences were observed between native Americans
and other ethnicities in ED symptoms30, which is in line
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with the lack of differences observed among women
belonging to different ethnic groups12.
Results related to acculturation
The findings of the present study also reveal a
greater risk of ED in female immigrants living in Spain
for < 6 years compared to female natives, but this difference disappears when these girls have lived for ≥ 6
years in this country. This outcome suggests that a
longer time of residence is slightly protective against
ED in adolescent girls. However, no differences were
detected when we compared our two length of residence groups of male immigrants and male native adolescents.
Few studies have addressed the relationship between
acculturation or length of residence and ED in adolescents. In agreement with our results, a study carried out
in Australia revealed that less acculturated Asian adolescent girls aged 14-17 years scored higher in attitudes to
and psychopathology of ED than those who were more
acculturated3. Partially in line with our results, in children of both sexes living in the US, length of residence
was not correlated with ED, while stronger identification
with the host culture was associated with a greater likelihood of ED14. To the best of our knowledge, no Spanish
study exists with which to compare our results. In Europe, a single study examining this issue among Asian
mothers and daughters, all adults living in London, concluded that acculturation was not associated with eating
behaviors (restrained eating and calorie concerns)15, contradicting what we observed in girls.
Much of the information from the US and Australia
conflicts with our observations in adolescents and studies performed in adults have provided inconsistent results. For example, in a study comparing Hispanic,
Asian, Black and White adult women aged 18-44 years
in the US, more acculturated subjects were more prone
to suffer from ED12, which is in disagreement with our
results. Similarly, positive correlation was noted between LOR and the risk of certain ED among males and
females aged 18 years or older13.
In Australia, identifying with the western culture (indicating greater acculturation) was positively associated with disordered eating, and a negative relationship
was detected between identification with the culture of
origin and disordered eating in Muslim-Australian
women aged 18-444. Besides, a longer LOR in Australia was linked to more weight dissatisfaction in
young women aged 18-23 years, despite a shorter time
of residence being correlated with more dieting and
binging6.
Possible causes of ED risk
The main reason for a female immigrant adolescent
showing a higher ED risk than a female native adoles-
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cent could be stress during the course of acculturation31. In the US, acculturation stress and body dissatisfaction combined have been shown to make female students from different ethnic groups more vulnerable to
bulimic symptoms. Specifically, those who reported
body dissatisfaction combined with a low level of acculturation stress were less vulnerable to these bulimic
symptoms32. Further, a higher level of acculturation
stress was linked to higher rates of ED symptoms in
Black and Latino women living in the US16. However,
according to other authors, stress could diminish with a
greater LOR33, which would be in agreement with our
results.
Otherwise, it is possible that immigrants from nonwestern countries adopt the social standards of western
societies, given that the acculturation process implies an
adaptation of values and behaviors as a result of interaction with the host culture5. This could be extended to
eating attitudes and behaviors. Accordingly, female immigrant adolescents would be pressured to adopt a thin
model of beauty as the cultural stereotype, especially
the western ideal of a slim female body. In this regard,
Mexican-American women with an Anglo orientation
showed a greater preference for a thinner body and less
tolerance for overweight figures than those with a Mexican orientation34. This pressure and the internalization
of the thin ideal present in western countries, have been
identified as risk factors for the body dissatisfaction and
body image problems associated with ED35.
Conclusions and limitations of the study
Based on our results, we may conclude that: 1) female immigrant adolescents living in the Madrid region
carry a greater ED risk than their female Spanish peers.
We were able to detect this link independently of the
model used to adjust for several co-variables; 2) female
immigrant adolescents living in Spain for fewer than 6
years are more prone to develop an ED than female native adolescents, while female immigrants living for 6
years or longer in the country show a similar risk to their
female native peers; and 3) length of residence could be
an independent factor affecting ED risk.
Our study has several limitations. The first is that
variables were self-reported, which compromises the
quality of data. In addition, the group of immigrants
was multiethnic and it is possible that different countries of origin could determine a different response
when individuals come into contact with another culture. Another limitation is that we have used the length
of residence as an indirect measure of acculturation,
which could be incomplete; unfortunately, no other
measure was available in the AFINOS study. Also, information on socioeconomic status (e.g., family income, work activities or level of parent studies) was
not available because of the low completion rate of the
questionnaire by parents (under 40%) in the AFINOS
study. Consequently, we could not enter this informa-
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tion as a co-variable in the regression models. Lastly,
the cross-sectional design of our study precludes establishing cause-effect relationships. Despite these limitations, the lack of research assessing ED risk in immigrant adolescent populations makes this a pioneer
study performed on a wide representative epidemiological sample of adolescents from the Madrid region.
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