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Abstract Eating disorder causes serious disturbances in behaviors related to nutrition in adolescent. Although
most of these attitudes are benign, they can bear significant psychological and health risks. A cross-sectional study
was conducted on 250 university adolescent girls studying in Peshawar Pakistan to explore their eating disorder,
nutritional and health status. Girls were interviewed for eating attitudes by using Eating Attitude Test (EAT-26),
socio-economic status and body image. Anthropometric and biochemical indices were measured. Based on EAT-26
scale, girls with and without eating disorders were identified. In both groups the association between anemia and risk
factors was evaluated. Health and nutritional risk factors for anemia in girls were identified by applying logistic
regression. Mean score of EAT-26 was 18+10.5 while for Dieting, Bulimia, Oral Control and Body Image of the
girls was 8.5+7, 3.20+£2.59, 6.36+4.41 and 209 respectively. EAT-Score was found in strong association with
anemia in unadjusted and adjusted analysis. Among the health factors, girls with symptoms of anxiety, depression
and stress were more likely anemic than their counterpart. More anorexic girls were found overweight and obese in
comparison to the rest (p<0.05). Body shape being android or gynoid as well as anemia were found similar among
the groups (p>0.05). More anorexic girls showed significant difference in less freshness, disrupted sleep and low
physical activity (p<0.05). It has been concluded that eating disorders (anorexia) are more prevalent in university
adolescent girls and could adversely affect the health and nutritional status of the students.
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dietary quality, depressive symptoms, weight gain and
obesity [4], and finally the onset of eating disorders [5].

1. Introduction

Disordered eating attitudes refer to many unhealthy
eating patterns which affect the nutritional and health
status of adolescent girls [1]. The literature shows that
adolescent girls are more prone to adopt various forms of
eating attitudes than boys [2], because they become
preoccupied with and sensitive to their changing body size,
shape, and physical appearance. Many studies have found
that adolescent girls are interested in losing weight and
more than 40% have even tried to lose weight due to
concern over their body weight [3]. Disturbed eating
attitudes are associated with a number of harmful
behaviours such as smoking, alcohol consumption,
taking supplements, and suicide as well as physical,
physiological and psychosocial consequences like poorer

The eating disorders including anorexia nervosa and
bulimia nervosa arise from a complex interaction of
biological, psychological and social processes, and are an
important cause of physical and psychosocial morbidity in
adolescent girls and young women [6]. Prevalence of
anorexia nervosa and bulimia nervosa have increased
among adolescents in Arabic, Western [7] and now a
clinical problem in Asian countries like Pakistan, India
and Bangladesh etc. Nearly 50% of adolescents had the
chance to become overweight during the transition to
adulthood [8]. Anorexia nervosa is an increasingly
common eating disorder in adolescent girls, in Western
societies [9], and is the third most common chronic
disease in adolescent girls, that’s why the risk of
disordered eating attitudes is highly prevalent among
adolescent girls [7].
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Dieting and unhealthy weight-control behaviors tended
to be associated with weight gain, suggesting that they are
ineffective in addition to being potentially harmful [8].
The nutritional requirement during adolescence remains
the highest across the lifespan [10]. Adolescent girls are at
a greater need for nutritional requirement than boys
because of loss of energy during periodic menstrual
episodes [11] and high metabolic rate due to stress.
Disordered eating attitude can lead to a number of
immediate health problems, such as iron deficiency
anemia, deteriorating bone health and dental caries, under-
nutrition, obesity and eating disorders [12]. After
controlling for baseline socio-demographic confounders,
eating disorder was observed positively associated with
new-onset obesity at age 11.5 years, with new-onset high
systolic and diastolic blood pressure at age 16 years.
Eating disorders in mid childhood seem to be related to
the development of obesity and anemia in adolescence
[13].

Disturbed nutritional status and eating disorder among
adolescents are of serious public health concern owing to
their high prevalence and adverse influence on and
physical health [14]. Currently, 15% of youth aged 6-19
years are found to be overweight. On the other hand,
eating disorders like anorexia nervosa, bulimia nervosa,
and binge eating affect a much small percentage of
adolescent population (1-3%) but are of great concern
given their serious health consequences [15]. This type of
eating habits may lead to nutritional deficiency during
adolescence which may have long term consequences
such as delayed sexual maturation and lower final adult
height [16]. In our neighbor country, studies concluded
that disordered eating is more prevalent among
overweight adolescent girls compared to their counterparts
who were normal weight and underweight [17].
Anthropometric traits of the participants reveal that
indices like BMI, WHR and BF% were significantly
higher among those participants who have disordered
eating attitudes (score > 5) than those with normal eating
attitudes (score < 5) [18].

The nutritional and health status of university students
has now become a major public health concern. University
students are especially vulnerable to disordered eating
behaviors due to stress factors associated with academic
prestige, independence and social acceptance. There is no
such study has been conducted to highlight disturbed
eating attitudes and its association with health and
nutritional status of adolescent girls in Pakistan. It is
significant to explore these relationships among the
university students because they face risks of experiencing
negative psychological disturbance and engaging in
disordered eating behaviors.

2. Materials and Methods

2.1. Study Population and Selection Criteria

The study population was university students at
University of Peshawar and University of Agriculture
Peshawar, KP- Pakistan. The study protocol was approved
from the institutional research and ethics board of Faculty
of Nutrition Sciences, The University of Agriculture

Peshawar. A total of 250 participants fulfill the study
criteria and provided information in specific coded
number questionnaires. From each University, 125 female
students (both boarder and non-boarder; undergraduates)
were randomly selected. The sole selection criteria
included university girls aged 17 to 23 years, who were
apparently healthy and free from any chronic disease. A
signed consent forms were taken from the students before
starting the data collection.

2.2. Data Collection Procedure

The questionnaires were completed by students in their
classrooms under the standardized direction of well-
trained nutrition research assistants. To protect the
participant’s privacy, students were led to a private area to
measure height, weight, waist & hip circumferences,
blood pressure, glucose and hemoglobin levels. All
nutrition research assistants were trained on research
conduction, question answering, anthropometric and
biochemical measurements. WHO  anthropometric
procedure was used to measure the height, weight, BMI,
waist and hip circumferences of adolescent girls (WHO,
1995).

2.3. Anthropometric Measurements

Beam scale was used to measure the individual’s
weight nearest to 0.01 kg while height by using height
board nearest to 0.01 cm. The waist circumference was
measured through measuring tape by placing between iliac
crest and lower rib margin around the abdomen midway.
The readings were taken to the nearest 0.1 cm and the
individuals were categorized as normal <80 cm,
overweight 80-88 cm and obese >88 ¢cm. The measuring
tape was placed around the buttocks for measuring hip
circumference nearest to 0.1 cm. BMI was calculated from
weight/height readings and individuals nutritional status
were categorized in Table 1.

Table 1. WHO Body Mass Index classification

BMI Nutritional Status
<185 Under weight
18.5-24.9 Normal
25.0-29.9 Over weight
>30.0 Obese

Similarly, WHR was designed from the waist and hip
readings and data was equated with international
classifications to establish the subjects’ nutritional status
as Andriod shape (WHR >0.8) and Gynoid shape (WHR<0.8).

2.4. Hemoglobin, Glucose and Blood Pressure
Assessment

Hemoglobin concentration was estimated by the cyan
method using hemoglobin analyzer. It is measured in
terms of g/dl. Cuvette tube was pre-filled manually with
Cyanmethhemoglobin reagent. It was incubated for 5
minutes and finally readings were noted. Glucometer was
used to determine the random blood glucose level. A
simple and feasible finger prick method was used for
glucose level determination by transferring 2-3 drops of
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whole blood in to a disposable. Results were recorded in
mg/dl. Blood pressure of the adolescent girls was recorded
by using sphygmomanometer. The subjects were seated in
a comfortable position and the right arm fully exposed for
taking the BP reading. Two readings of both systolic and
diastolic blood pressure were taken at least 5 to 10
minutes apart and the mean of the two measurements was
calculated and recorded.

2.5. Eating Attitudes Test-26

Eating attitude of the girls was evaluated using the
Eating Attitude Test-26 (EAT-26). EAT-26 is a validated
self-administered questionnaire widely used to measure
symptoms and characteristics of eating disorders. EAT-26
test has three sub-scales, Dieting; showing the number of
girls who were on diet, Bulimia; subjected to extreme
intake of food having no sense of controlling eating and
oral control; being characterized by having orally control
on food. Permission to use the EAT-26 questionnaire for
current study has been sought through email from the
concerned authorities. The EAT-26 was originally designed
as an objective measure of the symptoms of anorexia
nervosa. The girls were divided in to two groups i-e
anorexic (EAT-26 score= >20) and non-anorexic (EAT-26
score= less than 20).

2.6. Body Image and Health Characteristics

A questionnaire was developed to evaluate body image
of the girls, and was used to determined either they are
satisfied or dissatisfied from their body image because
girls have more perception about their body appearance
and want to be look slimmer and smart. Health
related questions including taking medicine, supplements,
admitted at hospital in last 6 months, feel fresh in morning,
sleep status and walking exercise were asked in personal
to investigate the current health status of the cohort.

2.7. Statistical Analysis

Different files for each dataset (socioeconomic,
anthropometry, nutritional & health status, eating attitude
and body image) were generated to minimize data entry
errors in SPSS (IBM SPSS statistics 21). Each data set
was containing a common variable including specific
codes assigned to each study subject. Data was explored
through descriptive statistics helped to determine proper
statistical techniques for data analysis. An independent
t-test was used to determine whether there was a
statistically significant difference in anthropometrics,
health measurements, and dietary characteristics between
the groups (i.e. anorexic and non- anorexic groups).
Pearson Chi-square statistic was used to test the
association of categorical variables with girl’s nutritional
status groups. Health and nutritional risk factors for
anemia in girls was identified using logistic regression.
For exploring the association between anemia and its risk
factors in the logistic regression analysis odds ratios (OR)
and their corresponding 95% confidence intervals (ClI)
were estimated. To explore the unadjusted correlation
between the risk of anemia and each factor Univariate
logistic regression was first executed. Multivariate logistic

regression was then performed by putting all variables into
the models to get odd ratio controlled for confounders.
The Wald test was reported at p< 0.05.

3. Results

EAT-26 is the most widely used standardized self-
report measure of symptoms and concern characteristics
of eating disorder, so we calculated the mean scores of
Eating Attitude (EAT) and its subscales i.e. dietary factor,
bulimia, oral control; and ‘body image score’ of the cohort.
The mean score of EAT score was 18+10.5, while for
Dieting, Bulimia and Oral Control were 8.5%7, 3.20£2.59
and 6.36+4.41 respectively. Similarly, mean body image
score of the girls was 20+9. Mean EAT-26 and its sub-
scales scores were below but close to cut-off value of 20
showing overall higher tendency towards poor eating in
the study cohort (Table 2).

Differences in socioeconomic characteristics, health &
nutritional status and body image score of the girls were
explored among the EAT groups (i.e. anorexic and non-
anorexic groups). No statistical differences in mean age
and family income of the groups were evident (p>0.05).
However, more anorexic than non-anorexic girls were
living in joint family system compare to nuclear (33%
versus 20%, p<0.05) (Table 3).

The prevalence of malnutrition and body image
dissatisfaction were categorized on the basis of nutritional
status (BMI, WC, WHR and Hb) by EAT groups. Based
on BMI and WC, more anorexic girls were found
overweight and obese in comparison to the rest (p<0.05).
Statuses of body shape being android or gynoid as well as
anemia were found similar among the groups (p>0.05).
Interestingly, our results showed that of the adolescent
girls with normal BMI values, 53.60% still suffered from
anorexia (eating disorder) as diagnosed by EAT-26.
Overweight participants were found to be more likely
to have eating disorders in relation to underweight
adolescents (Table 4).

There are specific predictors related to disturbed eating
attitudes that adversely affect the health status of the
adolescent girls. These health characteristics included
current status of any medicine use, admission in the
hospital in the last 6 months, any supplements taken,
feeling freshness in the morning, sleep status, physical
activity level and satisfaction about home. Differences in
all of the health characteristics except for sleep status,
freshness in the morning and physical activity were
statistically non-significant among the groups (p>0.05).
More anorexic girls showed less freshness in the morning;
disrupted sleep and low physical activity (p<0.05). There
is a reciprocal relationship between body image, diet, and
exercise. Exercise and eating behaviors are biological
factors responsible for proper maintenance of body weight
and stature (Table 5).

As 44% of the cohort was anemic, so association of
eating attitude of girls with the prevalence of anemia was
explored, by controlling confounding factors. The association
of various predictors on the occurrence of anemia in the
university girls both adjusted and unadjusted results were
recorded. Age was found a positive predictor of anemia in
the unadjusted analysis; a unit change in age enhances
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0.88 times chances of anemia in girls (OR: 0.88, 95% ClI:
0.77 - 0.99; p<0.05). Underweight girls were more likely
anemic than normal girls (Unadjusted OR: 1.11, 95% ClI:
0.58-2.13; p<0.01); while in the adjusted analysis, this
association became stronger (Adjusted OR: 0.80, 95% ClI:
0.36-1.78; p<0.001). EAT-Score was found in strong
association with anemia in both unadjusted (OR: 1.04,
95% CI: 1.01-1.06) and adjusted analysis (OR: 1.05; 95%
Cl: 1.01-1.09). In the same way, dieting score was slightly
associated with anemia in both unadjusted (OR: 1.03, 95%
Cl; 1.0-1.07, p<0.05) and adjusted (OR: 1.06, 95% CI:
1.01 - 1.10, p<0.05) analysis. Girls with Bulimia and oral
control have shown no association with occurrence of
anemia in both adjusted and unadjusted analysis. Girls
who were dissatisfied with their body image were more
likely to be anemic than their counterpart in the
unadjusted analysis; however this association diminished
in the adjusted analysis. Among the health factors, girls
with symptoms of anxiety, depression and stress were
more likely to be anemic than their counterpart; this
association remain significant in both analysis. Similarly,
use of nutritional supplement was found related with
anemia in the adjusted analysis suggesting significant role
of supplementation in minimizing risk of anemia in girls.
Finally, girls unhealthy dietary pattern was found a
significant predictor of anemia; girls with disturbed eating
pattern were about 5 times more likely at the risk of
anemia in comparison to their counterparts (p<0.001)
(Table 6).

4. Discussion

The findings of the current study suggested that there
was likelihood towards under eating rather than over
eating as girls have more perception about their body
shape as reported by [19]. An increase in body image
score indicates higher level of dissatisfaction about body
image. Dissatisfaction about body image in girls may lead
to poor dietary habit and practices. A study showed that
29.2% of young girls had EAT-26 scores of 20 or higher,
suggesting highly disordered eating attitudes and
behaviors. A different study, conducted on a rural college
campus, found that 17% of 18-19 year old respondents fell
in the high risk category for developing an eating disorder
based on their EAT-26 score among ethnic Fijian city girls
[20]. Our findings suggested that university students were
at risk of developing eating disorders as reported
previously in different settings; a study of abnormal eating
attitude and weight loss behaviors of college girls was
reported in Johannesburg, South Africa [21]. Szabo and
Hollands (1997) reported that the mean EAT-26 score
increased with advancing grades [22].

Though detailed socio-demographic information were
not collected in current study; however several previous
studies have shown association of eating patterns and
habits with certain socio-demographic characteristics. The
tendency of socioeconomic position being associated with
dietary habits is shown to be stronger among girls than
boys [23]. However, it is often hard to measure
socioeconomic position in a good way while investigating
young people as they tend to show an inaccurate reporting
of parental income, education and occupation [24]. Our

findings are in contrast with these results; no difference in
mean income between the groups was evident in the
current study. This may be due to the fact that the current
cohort was enrolled in academic settings where girls
from both EAT groups might have shared similar
socioeconomic background. In current study, mean age of
the groups were not different. However, age was found a
risk factor for eating habits in previous research studies;
older adolescents were at higher risk for eating unhealthy
attitudes than younger adolescents [23]. Additionally,
young girls particularly in school and colleges, spend
more time with friends, where eating behaviour represents
an important part of socialization and recreation. Group
conformity is considered as an important determinant of
food selection because students often are seeking peer
approval and social identity. The peer influence increases
and the parental influence declines with increase in age
[25].

The plausible explanation for our finding can be
provided by elucidating that eating disorders are
morbidities with psychological basis, even individuals
with normal body mass index can have likelihood of these
disorders. Thus, it depends, only in part, on the actual
body mass [26]. Eating disorders particularly anorexia
nervosa is reported to disrupt several system with
resultant complications of metabolic diseases. Particularly,
anorectic patients have been reported to die at a premature
age possibly from medical complications [27]. This
disconcerting information should come in the knowledge
of such individuals suffering from the disorder or at a high
risk of developing one, who involve grossly in unhealthy
dieting particularly females. Increasing prevalence of
overweight and obesity in the Asian context has been
associated with less physical activities and a nutrition
transition characterized by increased consumption of
western diets high in refined carbohydrates, added sugar
and fat [28]. Furthermore, according to the results of the
present study, eating attitudes influenced the body image.
It has been established that obese participants followed an
unhealthy diet more often than any other group.
Overweight and underweight participants followed a diet
more often than the normal participants; however, this
difference was not statistically significant. According to
the literature, people who tend to follow unhealthy diets
are, in most of the cases, either obese or underweight [29].

Our findings supported by a study stated that there is a
strong association between body image dissatisfaction and
increased risk for physical and emotional complications
such as unnecessary dieting and depression [30]. Many
insomniacs’ adults reported that the improvement of good
sleep habits in adolescence is very critical. More evident
suggested that adolescents and youth go to sleep later at
night and to sleep for late time than do prepubescent
children [31]. Nmor et al. (2014) carried out a study and
found that female students (30.4%) always slept well
compared to male students (17.3%), while 28.6% and
32.7% of female and male students had an average
sleeping condition but it was not significantly different
(p>0.05). Moreover, 69.2% and 64.3% of male and female
students were taking breakfast respectively. The mean
score for healthy eating behaviors of the male and female
students were 28.08+4.8 and 28.04+5.4 respectively, but
was statistically non-significant (p>0.05). It was contrast
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with our findings because there was a significant different
(p<0.01) among the healthy behaviors of the female
students. Sleeping for longer duration was related to
various unhealthy dietary behaviors, the main finding of
the current study was that mostly in adolescents with
longer sleep duration, they consumed more frequencies of
fast food and sweetened beverages [32]. Whereas another
German study on children and adolescent suggested that
short sleepers mostly consumed fast food and soft drinks
in both genders while long sleeper’s girls was higher
intake of sweets [33] (Hitze et al, 2009). Short sleeper’s
individuals have greater desire to feeling fatigue and
tiredness which leads to physical inactivity as reported by
a study that about 40% of short-sleeper adolescents
reported waking up tired [34]. The lethargic responses of
short sleeper’s individuals supported by cross-sectional
studies in children and adolescents have found short sleep
durations to be linked with compact contribution in
structured sports [35].

An Indian study conducted in social welfare hostel on
health status of early adolescent girls, revealed that
as per new guidelines of India government, 56.4% was
undernourished and 30% was having clinical anemic in
420 adolescent girls [36]. Another study in adolescent
girls of rural area suggested that both in univariate and
multivariate logistic regression analysis, low iron intake
and vegetarian diet showed significant association with
anemia recorded 59.8% [37]. There are few clinical
studies on association of anemia with anxiety and
depressive disorders. Lozoff et al. (2000) found that
children with severe chronic iron deficiency in infancy
had a greater prevalence of anxiety, depression and
attention problems [38]. In a study conducted on
association between psychiatric disorder and IDA among
children and adolescent. In a total of 2957, it was
concluded that iron deficiency anemia increased the risk
of psychiatric disorders including psychiatric anxiety and
depressive disorder [39].

Table 2. Mean score of Eating Attitude and Body Image of the Cohort (n=250)

Characteristics Mean £SD Range
EAT - Score* 18+10.5 0—66
Dieting factor 8.5+7 0—30
Bulimia 3.20£2.59 0—12
Oral control 6.36+4.41 0—23
Body image score 20+9 2—54
*EAT= Eating Attitude Test Score
Table 3. Socioeconomic characteristics of the girls on the basis of EAT group (n= 250)
Characteristics EAT Groups p-value
Mean £SD
Age (year) Anorexic (n=69) 21.8+2.9 NS
Non Anorexic (n=181) 22.1+15
Family Income (Rs.) Anorexic (n=69) 70+20 NS
Non Anorexic (n=181) 65+19
N (%)
Joint Nuclear
<0.05
Family type Anorexic (n=69) 23 (33%) 46 (67%)
Non Anorexic (n=181) 37 (20%) 144 (80%)
*EAT= Eating Attitude Test; NS=Not Significant
Table 4. Prevalence of malnutrition by EAT group
No. of girls (%) p-value
Characteristics Anorexic (n=69) No?négg);(;xic
Normal (18.5-24.9) 53.60% 55.20%
BMI Underweight (BMI<18.5) 8.70% 26.00% 0.002
Overweight (BMI 25-29.99) 26.10% 13.80%
Obese (BMI>30) 11.60% 5.00%
Cvalobes 00 oo e o i
Central OB (WC >88) 29.00% 14.90% :
WHR Gynoi_d shape 79.70% 85.10% NS
Android shape 20.30% 14.90%
Hb Anemic 44.90% 37.60% NS
Normal 55.10% 62.40%

BMI= body mass index; WC= waist circumference; WHR= waist to hip ratio; Hb= Hemoglobin
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Table 5. General health characteristics of girls by EAT group
Characteristics N (%) - Eating Behaviors - P value
Anorexia Non-anorexia
Taking Medicine
Yes 54 (21.6%) 14 (20.3%) 40 (22.1%) NS
No 196 (78.4%) 55 (79.7%) 141 (78%)
Admitted in Hospital (last 6 month)
Yes 10 (14%) 4 (5.8%) 6(3.3%) NS
No 240 (96%) 65 (94.2%) 175(96.7%)
Supplements
Yes 35 (84%) 31 (44.95%) 54(30%) NS
No 165 (66%) 38(55.1%) 127(70.2%)
Feel Fresh in Morning
Yes 132(53%) 34(49.3%) 98(54.1%) <0.05
No 118(47.2%) 35(60%) 83(46%)
Sleep Status
Normal sleep 154(62%) 34(49.3%) 120(66.3%) <0.05
Disrupted sleep 96(38.4%) 35(60%) 61(34%)
Walk
Yes 171(68.4%) 22(32%) 149(82.3%) <0.05
No 79(31.6%) 47(68.1%) 32(18%)
Feeling about Home
Satisfied 224 (89.6%) 53(77%) 171 (94.5%) NS
Non-Satisfied 26 (10.4%) 16(10.4%) 10 (5.5%)

Table 6. Eating attitudes and nutritional related risk factors of anemia in adolescent girls

Predictors Unadjusted OR (95% CI) Adjusted OR (95% CI)
Age 0.88 (0.77; 0.99)* 1.00 (0.84; 1.19)
Nutritional Status

Normal Reference Reference
Under weight 2.98 (1.59;5.59)** 473 (2.02;11.07)***
Over weight 1.11 (.58;2.13) 0.80 (0.36;1.78)
EAT-26

EAT-Score 1.04 (1.01;1.06)** 1.05 (1.01;1.09)**
Dieting Score 1.03 (1.0;1.07)* 1.06 (1.01;1.10)*
Bulimia 1.09 (0.99;1.21) 0.93 (0.81;1.07)
Oral 1.02 (0.97;1.08) 0.97 (0.90;1.05)
Body image

Satisfied Reference Reference
Dissatisfied 1.92 (1.14;3.22)* 1.82(0.92;3.60)
Health status

Anxiety/depression/stress (Yes) 1.89 (1.03;3.48)* 3.05(1.38;6.74)**
Supplements Not taken® 2.11(1.20;3.71) 4.23(1.95;9.16)***
Medication (Yes) 2 1.08 (0.56;2.05) 1.07(0.40;2.37)
Admitted (Yes) ® 1.32(0.56;3.09) 0.68(0.24;1.90)

Tertiles of unhealthy dietary pattern

3 Tertile
2" tertile
1% Tertile (Healthy Pattern)

5.21(2.67;10.16)***

1.25(0.63;2.47)
Reference

4.88(2.25;10.57)***
0.90(0.40;2.03)***
Reference

*p<0.05; ** p<0.01, *** p<0.001; Medical Problem: * on any iron supplement (Yes versus No); 2 on medication due to general or specific health
problem (Yes versus No) * admitted at hospital in last six months (Yes versus No)
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