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INTRODUCTION
Childhood and adolescence are generally considered the healthy 
period of life. However, the developmental transition of children 
makes them vulnerable, particularly to environmental surroundings 
[1]. Much important health and social behaviours and problems 
either start or peak during the early years [2]. Evidence indicates 
that children are prone to underweight and overweight problems 
due to lifestyle changes [1,2].

India is facing a double burden of underweight and overweight 
during early adolescence [3]. Nutrition surveys 2002 and 2006 
show that more than half the Indian population aged 9-18 years 
were undernourished [4-6]. It is important to recognise that whether 
underweight is only a medical problem or a psychosocial concern 
that requires investigation [7,8]. Moreover, childhood obesity could 
be another form of malnutrition, which is increasing steeply among 
children in India in the past decade [9].

India is a fast-growing economy, undergoing major 
epidemiological, nutritional and demographic transitions resulting 
in a high prevalence of obesity [9]. The prevalence of overweight 
increased from 9.7% prior to 2001 to 13.9% in studies reported 
after 2010 [10]. An obese or underweight individual has to 
face the weight stigma of being ‘too fat’ or ‘too thin’ and this 
discrimination hurts the individual on an emotional as well as 
on the psychological bases (i.e., Risk of depression, low self-
esteem) [11]. Several studies show that overweight children are 
more likely to become obese adults [12]. Furthermore, obesity 
and underweight at an early period of life impact negatively on 
the child’s life, in the long run [12].

Attachment theory suggests that babies are born with a variety 
of innate behaviours to maximise their chance of survival, which, 
while explorative behaviour, permit them to explore their social 
world. Attachment behaviours draw others towards them in a 
very time of ‘want’ or ‘distress’ [13]. The secure attachment style 
encourages certain emotional and social consistent behaviour 
patterns and other positive behaviours, whereas, insecure 
attachment styles result in behaviours like denying, do not like 
giving affection to the child or showing negative behaviour and 
arrogance [13]. These behaviours remain consistent and overt for 
a long time [14] and correspond the attachment style later during 
adulthood [14]. These secure or insecure attachment styles 
are shown to be closely connected with emotional regulation, 
specifically, with the use of emotional eating behaviours as a 
coping mechanism [15]. Particularly, when caregiver at an early 
age is unreliable and unresponsive, children, possibly turn to 
food as a coping mechanism deficit ways to manage their 
emotions [15].

Few researchers have indicated the impact of family dynamics 
with a specific role of attachment styles on body weight [16]. 
Neglectful parenting, resulting in specific life experiences has 
been documented to be associated with childhood obesity 
[17]. Few studies have reported that poor quality of the early 
mother-child relationship is associated with higher prevalence of 
adolescent obesity [17]. Some characteristic of the dysfunctional 
pattern of interaction is found in families with obese children [18], 
e.g., adolescents with uncaring and unsympathetic mothers were 
found to have a significantly greater risk of developing higher 
BMI during their school age [19]. Similarly, anxious attachments 
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AbSTRACT
Introduction: ‘Attachment’ refers to a child’s relationship with 
and the need for its parent, which sets the base for all future 
relationship patterns and interactions. Underweight and obesity 
are recognised as complex problems emerging from genetics, 
poor nutrition, developmental processes, life experiences and 
lifestyle. Higher and lower than normal Body Mass Index (BMI) at 
an early age is associated with many negative health outcomes, 
concurrent as well as later in life. Few studies place BMI within 
the framework of the Internal Working Model of attachment 
theory due to its power in regulating feeding and emotions in 
caregiver/parents relationships with their children, to the best 
of authors knowledge none compare the attachment style of 
the contrast group of obese, normal and underweight children 
within the Indian setting in the same study.

Aim: To investigate the effect of attachment style on BMI of 
children.

Materials and Methods: Information on attachment style 
(Ricky Finzi-Dottan, 2012) and BMI (Omron model-HBF212) 

was collected from 217 early adolescents (10-14-year-old, in 
Grade IV-IX) from three private schools of Jaipur. The sample 
was divided into three groups as per BMI specifications of Indian 
Academy of Paediatrics. Further, contrast group comparison of 
underweight, overweight and normal weight adolescents was 
identified and computed with the chi-square analysis.

Results: Results confirmed that insecure attachment style is 
associated with higher than normal BMI (overweight/obesity), 
whereas, children with normal BMI showed secure attachment 
style. However, no specific trend of attachment style could be 
identified among children with below normal BMI (underweight). 
The result was found to be significant (χ2=35.787, df=2, p<0.01).

Conclusion: Findings suggest that attachment style with 
parents/caregiver during the early years are of vital importance 
in contributing towards shaping the future course of eating, 
feeding pattern, developmental trajectory leading to a healthy or 
unhealthy style of life and accumulation of specific experiences, 
modus operandi to face challenges leading to problems like 
obesity or overweight.
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Procedure
The standardised self-report questionnaire for attachment style 
for latency age children developed by Ricky Finzi-Dottan R, 
(2012) was administered [22]. The questionnaire contains 15 
items, divided into three factors, which taped the Ainsworth’s 
three attachment patterns: secure (e.g., “I usually believe 
that others who are close to me will not leave me”), anxious/
ambivalent (e.g., “I’m sometimes afraid that no one really loves 
me”), and avoidant (e.g., “I find it uncomfortable and get annoyed 
when someone tries to get too close to me”). The children were 
asked to read each item and to rate the extent to which the 
item described themselves on a 5-point scale, with scores 
ranging from 1 (not at all) to 5 (very much). Internal consistency 
of ‘a’=.69-.81, test-retest reliability was ‘r’=.87-.95. The school 
selected for the study was an English-medium school. Therefore, 
they could read and understand the English language of the test 
well. This test is freely available on the net in the PDF version 
and the permission of the concerned author through e-mail was 
granted prior to the study.

BMI of children was measured by BMI machine (Model-HBF-212). 
Criteria for measuring BMI was taken according to the Indian 
standards [23]. Criteria of BMI-Underweight- a percentile range of 
<5, Normal weight-a percentile range of 5 to <85, Overweight-a 
percentile range of 85 to <95 and Obese-a percentile range ≥95 
[23].

ethical concern: The Permission to conduct this study was taken 
from the authors institute as well as from the School Principal, Class 
Teacher’s and Parental consents were obtained through a circular 
explaining the purpose and procedure of the study. Informed 
consent of the participants (school children) was also obtained 
before conducting this study.

STATISTICAL ANALYSIS
Statistical Package for Social Sciences, Version 22.0 for Windows 
(SPSS 22.0) was used to analyse the quantitative data. Chi-square 
was computed and 0.05 level of confidence was used to interpret 
the results of the present study.

RESULTS
demographic characteristics: Equal participation of gender 
was seen in the present study (50.23% male and 49.76% female). 
Higher percentage of Hindu religion was there in comparison 
of non-Hindu (85.25% Hindu and 14.74% Non-Hindu). Diet 
Pattern of the families included (92.16% Vegetarian and 7.83% 
Non-vegetarian). Two categories were taken in academics 
performance good and average (57.60% average and 42.39% 
good). Moreover, trend of two children in the family was seen as 
compared to single child and more than two children (45.62% 
two children, 44.70% single child and 9.67% three children) 
[Table/Fig-1].

are associated with underweight of children [20]. Attachment 
insecurity is an established risk factor for eating disorders in 
children, more specifically, for anorexia disorder [20]. Therefore, 
parent-child attachment is of great significance in shaping the 
child’s health later in life.

The past studies focus on either underweight or overweight in 
the developmental stage from infancy to childhood. In addition, 
most of the studies [17-20], on attachment style are from the 
western world. Therefore, present study would like to investigate 
the link between attachment style and different levels of BMI 
(contrast group comparison of underweight, overweight and 
normal weight) of Indian adolescents in the age group of 10-14 
years in Indian adolescents.

MATERIALS AND METHODS
A school-based ex-post facto study of contrast group comparison 
of underweight, overweight and normal children was conducted 
over a short period of three months from August to October 2017 
of Jaipur city (Rajasthan) to avoid the examination related stress 
issues with children, parents and school administration. This is not 
an intervention based research and no clinical trials on samples 
were conducted.

Adolescents of 10-14 years of age (Grade V to IX) constitute a 
homogeneous group with similar characteristics [21]. They are 
not hassled by board exams, competitions, and future career 
issues compounding to stress compensatory behaviours like 
over or under eating. Therefore, the present study included 
250 students, with an equal number of males and females 
in the age range of 10 to 14 years (enrolled in Class V to IX) 
attending regular school. Sample of underweight, normal weight 
and overweight were based on similar academic difficulty level. 
The selection of three private schools was from different location 
of the city, but who had similar fee structure, syllabus, facility 
and teacher profile. Three schools targeted had 1000 of (10-
14 years), adolescents V-IX classes and two sections of each 
class were contacted for identifying adolescent with different 
body mass index. There were 10-12% overweight/obese and 4 
to 6% underweight adolescent in each class. Therefore, all obese 
adolescents (100), all underweight (50) and randomly selected 
adolescent with normal weight (100) were included in the study 
(total sample=250) since, this study was conducted in Jaipur 
city (Urban area) the obese and normal children were more 
than underweight. Thus, the sample of underweight children 
is relatively small. To equate the number in all three categories 
of BMI, taking underweight children from other schools would 
have allowed different confounding and intervening variables 
to contaminate the results of this study. School Principal, 
Class Teacher’s and Parental consents were obtained through 
a circular explaining the purpose and procedure of the study. 
Informed consent of the participants (school children) was also 
obtained before conducting this study. A complete enumeration 
of students was done and those present at the time of study and 
consented to participate were included in the study.

The socio-demographic characteristics of the sample included a 
note of religion, diet pattern, academic records (as per the class 
teacher description good academic performance children scoring 
above 75% and average below it) and number of siblings. Out 
of the 250 student’s sample contacted, consent of a total of 
217 students and their parents to participate in this study (response 
rate of 86.8% with a dropout rate of 13.2% due to nonavailability 
of written consent).

Those students and parents who did not give the written consent 
to participate in the study and those who were taking treatment for 
certain alignments were excluded from the study.

Socio demographic variables N (%)

Gender
Male 109 (50.23)

Female 108 (49.76)

Religion
Hindu 185 (85.25)

Non-Hindu 32 (14.74)

Diet pattern
Vegetarian 200 (92.16%)

Non-Vegetarian 17 (7.83%)

Academic performance
Good 92 (42.39)

Average 125 (57.60)

Number of children in the family

One 97 (44.70)

Two 99 (45.62)

Three 21 (9.67)

[Table/Fig-1]: Demographic characteristics of present sample.
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Attachment style and Bmi: Out of 217 participants in the 
study. Adolescents with higher BMI significantly showed insecure 
attachment style (54 insecure, p<0.01, in comparison to 
adolescents with normal BMI, showed secure attachment style (74 
secure, p<0.01). Significantly, equal trend was found in adolescent 
with below than normal BMI (20 secure and 21 insecure, p<0.01) 
[Table/Fig-2,3].

and management of body weight [26-28], whereas, some 
studies do not report any such differences [29]. The reasons 
for such differences need to be explored in the sample of early 
adolescents because they have a fair knowledge of health-
promoting/hindering agents. They start taking independent 
decisions about themselves, their lifestyle and food choices, 
unlike younger children who are more dependent on their parents 
for their choices and decisions.

Exploring Indian studies on attachment style and BMI of children, 
a limited range of studies is found. A correlation study conducted 
in Vishakhapatnam city of Southern India and Jammu city of 
Northern India explored the association between BMI, anxiety and 
depression in school children and reported positive correlations 
of BMI with anxiety and depression of boys of 10-14 years of 
age [30,31]. Psycho-social concerns related to body shape 
and body image, insecurity, low self-esteem was found among 
obese children [32]. Very few Indian studies have focused on 
BMI of children (mostly focusing on the prevalence and trends of 
childhood obesity) e.g., a review article focused on data taken 
from 52 studies conducted in 16 states of India during 1981 to 
2013 [33]. To date, many of the Indian researches have explored 
links between BMI and factors such as socio-economic status, 
depression, body image etc., [34], however, none have explored 
the link of attachment style with wide range of BMI during early 
adolescence in the Indian setting.

The results of the study are very promising and conclusive with 
clear trends. Obese participant of the present study reported 
insecure attachment style in comparison to children with normal 
weight who reported secure attachment style. The chi-square 
analysis of the present study revealed a significant association 
between attachment style and BMI of children. Anxious and 
avoidant (insecure style) children have poor emotional control, 
are hyperactive and distressed, indulge in uninhibited eating or 
emotional eating, feel frightened, nervous and disorganised, have 
negative-self-image etc., which could mediate the connection 
between insecure attachment style and BMI of adolescents [35]. 
The association of eating behaviour and attachment style can 
be further explained by the tendency to seek pleasure through 
overeating (high positive energy balance resulting in high BMI) 
resulting in obesity among children who develop insecure 
attachment style. Apart from psychological causes, children who 
develop insecure attachments also have higher physiological 
reactivity higher cortisol levels leading to the risk of obesity 
[36]. Therefore, insecure attachment style could be a predictor 
of obesity in children as well as later in life. Further, children 
with normal BMI showed secure attachment style. This further 
strengthens the above said association in the present research. 
As reported in a study [37], secure attachment style promotes 
behaviours like curious, competent, empathic, resilient, self-
confident, positive self-image, etc., Which may further reinforce 
that secure attachments with parents and caregivers could 
contribute to foster health and well-being throughout lifetime. 
It is noteworthy that such trend of attachment style and BMI 
was not observed among underweight children (participants) 
of this study, where secure and insecure attachment style was 
observed in a comparable number of children. Hence, the 
reason for underweight cannot be explained on the basis of their 
attachment style, but, overweight can be explained. There can 
be a number of confounding variables, other than attachment 
style to explain underweight e.g., Malnutrition diet, poor lifestyle, 
prior chronic sickness, poor metabolism, genetical conditions, 
socioeconomic conditions or medical conditions to mention a 
few [38].

Regarding the role of socio-demographic variables associated with 
the attachment style of the child and his BMI, present study checked 
the association diet pattern (vegetarian/non-vegetarian) with 

Body mass index Secure insecure total

Normal 74 23 97

Underweight 20 21 41

Obese 25 54 79

Total 119 98 217

[Table/Fig-2]: Comparison of attachment style and body mass index of children.

Varibles Value “df” p-value

Pearson chi-square 35.787 2 <0.001*

Likelihood ratio 37.099 2 <0.001*

Linear-by-linear association 35.264 1 <0.001*

[Table/Fig-3]: Chi-square value, df, and significance level of attachment style and 
body mass index of children.
*Statistically significant (p<0.01)

Bmi and academic performance: Significantly higher percentage 
of obese and underweight adolescents were found in average 
academic performance as compared to normal weight children 
(57.60% average and 42.39% good, p<0.01) [Table/Fig-4].

Varibles Value “df” p-value

Pearson chi-square 24.749 4 <0.001*

Likelihood ratio 33.248 4 <0.001*

Linear-by-linear association 18.073 1 <0.001*

[Table/Fig-4]: Chi-square, df, significant value of body mass index and academic 
record.
*Significant at (p<0.01)

Bmi and number of children in the family: Significantly higher 
percentage of obese children were found with single child in 
the family. Underweight had more than two children in the 
family in comparison to normal weight children (45.62% two 
children, 44.70% single child and 9.67% three children, p<0.01) 
[Table/Fig-5].

Value “df” p-value

Pearson chi-square 181.633 4 <0.001*

Likelihood ratio 178.225 4 <0.001*

Linear-by-linear association 22.930 1 <0.001*

[Table/Fig-5]: Chi-square, df, and significance value of number of children in the 
family and their body mass index.
*Significant at (p<0.01)

DISCUSSION
The concept of attachment theory has made important 
contributions to early experiences. Bowlby, in a beautiful 
statement, puts “intimate attachments to human beings are 
the hub around which a person’s life revolves, not only when 
he is an infant or a toddler, but through his adolescence and 
years of maturity to old age” [24]. Attachment styles developed 
early in life impacts health gradually and subtly. These impacts 
may be physical, social, emotional and mental depending 
on the quality of life experiences an individual has. A study 
conducted on 3,043 Canadian youth reported that insecure 
attachment was significantly associated with higher BMI. The 
disordered and restrained eating has emerged as one of the 
strongest mediators in attachment and BMI association [25]. It 
has been argued in several studies that attachment styles play 
a role in the development of emotional eating, eating disorders 
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attachment style and found no significant association (χ2=3.281, df=2, 
p=>.05). However, significantly greater number of children having 
normal BMI were well in their academic performance in comparison 
to obese/overweight or underweight children. Moreover, single child 
in the family was found to be obese or overweight as compared to 
two or three children in the family. Conversely, children with three 
siblings were found to be underweight as compared to normal and 
obese/overweight children. These findings are similar to the earlier 
empirical research [39,40]. Further, considering the purpose and 
future scope of the study, it is noteworthy that childhood obesity is 
one of the most common, yet neglected, public health problem in 
both developed and developing countries. In India too, it is rampant 
and neglected. The disease burden and economic burden of it are 
very high due to associated diseases, lower productivity, longevity, 
concurrently as well as later. It is extremely complex to understand 
as well as difficult to deal with it. Obesity, if grows during childhood, 
is a slow and non-cognizant disease, if unnoticed or untalented at 
early age and stage, it gradually gets settled have drastic adverse 
effects on health, wealth and productivity of individual, family, 
society and nation. Therefore, it is an important issue to study in-
depth and at length as children of today are tomorrow’s citizen, thus 
it is extremely important to ensure good health for children.

LIMITATION
Obesity is a complex problem there are so many factors which 
could be responsible for the increase and decrease of BMI of 
children. A similar study with much larger sample from diverse 
locations of the country with varied demographic specifications 
enhances the general ability. Multiple regression analysis could 
further fix the proportion of the variance of individual variables.

CONCLUSION
The findings of the present study have suggested that the 
early years (infant-childhood) are very crucial and associated 
with positive or negative transactional experiences (secure and 
insecure attachment style) with resultant BMI related health 
outcomes. If a child is raised with secure attachment, forming 
healthy relationships with the parents/caregiver and peers the 
child’s developmental trajectory is expected to be good and 
healthy. Conversely, if it is insecure attachment it might lead to 
unhealthy development like obesity/overeating as compensatory 
adaptive behaviours of the child in the long run. Future research 
could explore the long-term impact of attachment styles on a 
wide range of BMI.
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