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Abstract
Malaysia faces obesity epidemic-a disease rooted in lifestyle; yet very few evidence-based lifestyle intervention options are avail-

able for its population. Additionally, obesity faces medical and non-medical comorbidities; nonetheless very few obesity interven-
tions address both aspects of the disease. Quality of life and self-image are among some of the non-medical ill effects of obesity that 
have not been adequately documented in the weight loss programs in this population. Data about effectiveness of community-based 
non-drug interventions that address both the medical and non-medical comorbidities of obesity is needed.

A lifestyle intervention program was conducted among a group of obese adults with the focus of not only promoting weight 
loss but also general wellbeing. The intervention resulted in increased physical activity level, healthier dietary practice, measurable 
reduction of risk factors of certain chronic diseases, improvement of body image and quality of life among its participants. All 41 
participants lost weight, with mean weight loss of 5.76 kg or 7% of initial weight (p < 0.001) in 10 weeks. About 63% of them lost 
5% or more of their baseline weight. Important lipid components and fasting blood glucose showed statistical significant reduction 
(p < 0.001 to < 0.05). Participants improved 6 out of 8 domains of health quality of life (p < 0.0001 to p < 0.05) as measured by the 
Medical Outcome Study 36-item Short Form Health Survey. Body Shape Questionnaire showed body image improved significantly (p 
< 0.000), from mean score 63.05 (± 15.16) to 45.39 (± 15.41). However, the change of weight was not significantly correlated with 
the change of body image.

Though the sample size is small, the study serves as a good case study of the effects of a community-based weight loss program 
on quality of life and mental wellness specifically body image of the individuals. The study represents one of very few published data 
from Malaysia showing that obese population in the East responded in similar manner as Western populations to a non-pharma-
cological obesity intervention. The study provides evidence suggesting physical and psychosocial health improvement is possible 
through lifestyle intervention among a group of adults in a free living environment.
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Introduction
Malaysia, as many countries in Asia, is in nutritional transition, that is, it faces challenges from communicable diseases as well as non-

communicable diseases. Obesity, for example has seen an epidemic increase in the past decades. The country recorded the highest obesity 
prevalence in South East Asia region in 2014, with almost half of the adult population considered obese [1].

Obesity presents a serious public health threat, as it is arguably not a disease that acts alone but comes with many co-morbidities. For 
instance, obesity predisposes an individual to greater risk of developing other chronic diseases such as cardiovascular disease, diabetes, 



The lack of public health education and governmental regulations with regards to safe, effective and scientific non-pharmacological 
weight loss interventions has also led to a proliferation of commercial slimming centers whose operators do not have relevant medical or 
clinical trainings and whose focus is more on profit than health.

There is scarcity of data with regards to the non-pharmacological management of obesity that is evidence-based. There is also a short-
age of credible lifestyle intervention program in the community that focuses not only weight loss but also other emotional and mental 
well-being of the individuals with obesity.

Therefore, the purpose of this study was to investigate the impact of a group based weight loss program that is based on the science 
of behavior change and obesity comorbidities, with the emphasis on lifestyle modification and psychosocial well-being among the obese 
adults in a free-living environment in Malaysia. In addition to biochemical markers: blood lipids, blood glucose and blood pressure, psy-
chosocial indicators namely health-related quality of life and body shape concern would be examined.

Material and Methods

Subjects

As part of an organization-wide workplace wellness initiative, 41 employees (mean age 34 ± 7.17, mean BMI 28.63 ± 3.93): 24 males 
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hypertension, dyslipidemia and some forms of cancer [2-4], all of which in turn lead the individuals to further morbidity and mortality. 
Unfortunately, the adverse impact of obesity goes beyond blood chemistry or cellular dysfunction. Emerging research contends that psy-
chosocial health maybe compromised due to obesity, though the evidence of the ill effects is not as well documented or consistent as the 
medical [5,6].

The scope of psychosocial health is wide ranging; nevertheless, quality of life has been suggested to be an important barometer of 
psychosocial health of obesity [7]. Despite a lack of consensus on the definition of quality of life, it is generally agreed that quality of life is 
a broad, subjective and multidimensional construct that includes the physical, psychological, and social domains of health [8]. Specifically, 
the notion of health-related quality of life (HRQoL) has recently been proposed to be an important surrogate of the impact of obesity, as 
obesity intercepts an individual’s perception of vitality, functionality and overall well–being [9,10].

A growing number of evidence appears to indicate a strong inverse relationship between obesity and health-related quality of life, 
that is, as body weight increases, quality of life decreases [11-13]. The excessive body weight and the accompanying physical disability 
or medical comorbidities may contribute to low perceived quality of life. Health-related quality of life is frequently used as one of the 
primary outcome measurement for weight reduction either through bariatric surgery [14,15], behavior or dietary interventions [16,17], 
suggesting that the accompanying weight loss might result in enhancement of quality of life in the population with obesity.

Additionally, a wealth of research evidence indicates that obesity is associated with impaired self-image [18,19]. While body image dis-
turbance and body shape anxiety are pronounced and well documented among individuals with eating disorder [20,21], experts recently 
have come to agree that the same pervasive negative thoughts are also pronounced among individuals with obesity [22]. The psycho-
logical stress experienced by individuals with obesity due to high degree of body dissatisfaction apparently could color the individual’s 
perception of quality of life. Body image and quality of life are clearly some of the multidimensional detrimental effects obesity puts an 
individual at risk of. Unfortunately, most obesity intervention programs focus more on weight loss and physiological benefits and not 
enough on the non-medical effects such as these.

In short, obesity faces a myriad of medical and non-medical comorbidities. Obesity interventions should strive to address both aspects 
of the disease. However, in Malaysia, surgical and pharmacological intervention remains the mainstay treatment for obesity, focusing 
merely on weight loss and reduction of medical complications. Lifestyle factors that give rise to the disease, or concomitant psychological 
or social impairment have not been adequately incorporated into the obesity management and treatment regimes.



(59%) and 17 females (41%) were recruited by the human resource department to participate in this study. There were 26 (63.5%) Chi-
nese, 14 (34%) Malays and one Indian (2.5%) in the group, reflecting the multi-ethnicity of the country.

The followings were criteria for enrollment in the intervention: Participants must have BMI < 23 kg/m2 and obtained medical clear-
ance from their primary care physicians to be included in the study. Malaysians, as in many Asia populations adopt a lower cut-off point 
of BMI < 23 kg/m2 to define pre-obese or overweight given their increased health risk at lower BMI [23]. Before the intervention, every 
participant was screened for readiness for change. For those who indicated they were not ready for change they would be advised to with-
draw from the intervention. Only those who indicated they were ready for change were finally enrolled in the program.

The protocol and content of intervention was reviewed and approved by the Medical and Dental ethic board of the hospital as well 
as the human resource department of the organization. Participation was entirely voluntary and could be withdrawn at any given time. 
Written informed consent was obtained from all participants prior to the study. All information about the participants were kept private 
and confidential and used strictly by the research team for the sole purpose of data analysis.

Intervention

Participants attended a 3-full day educational group classes held at the premises of their workplace over a 10-week period. The con-
tent syllabus was designed by a preventive care specialist who has extensive academic training and clinical experiences with obesity.

The participants met as a group with the preventive care specialist, health educators and dietitians once a month. The group classes 
focused on changing lifestyle rather than weight loss per se; issues addressing the emotional and mental wellness such as stress manage-
ment, positive thinking, goal setting were incorporated into the topics on exercise and nutrition. Clear goals for weekly physical activity 
and daily consumption of fruits and vegetables were established and encouraged throughout the intervention period, that is, participants 
were encouraged to exercise a minimum of 3 times a week; filling up half of their dining plate with plant food at every meal every day. 
Healthy cooking demonstrations utilizing common local food produce were incorporated into the class. To encourage behavior, change 
compliance, participants were required to complete food and exercise dairy for the intervening period between group classes. At every 
class time the dairies were submitted for review by the dietitians who would provide individualized feedback to the participants. Prin-
ciples of behavior change and motivation were interwoven throughout the entire intervention period. Participants were divided into 
groups of 5 to promote accountability and support during the intervention period.

Measurements

All the following assessments were performed at pre and post intervention.

Anthropometric

Anthropometrics (height, weight, percent body fat and BMI), blood pressure, waist circumference and blood screening were assessed 
at baseline and 10 weeks later. Anthropometric was assessed using the Tanita body composition machine model TBF300. Blood pressure 
was taken by a trained health care provider using a mercury sphygmomanometer and the Korotkoff sound technique. Abdominal fat was 
assessed by means of waist circumference that was measured at a point immediately above the iliac crest on the midaxillary line at mini-
mal respiration to the nearest 0.1cm [24].

Diet and Activity Questionnaire

Dietary habit and physical activity was assessed in a self-reported questionnaire. Furthermore, participants were encouraged to keep 
weekly activity and food diary as a way to encourage behavior formation.

Blood Screening

All blood screening was performed by medical doctors and nurses at the employee’s clinic of the organization. Screening results were 
given to us for the purpose of our study, one before the intervention and another one at the end of 10 weeks. A full blood lipid profile 
analysis (total cholesterol, HDL, LDL, triglycerides), and fasting blood glucose were performed.
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Health Related Quality of Life

Quality of life was measured using the Medical Outcome Study Short Form-36 (SF-36), a validated self-reported assessment tool com-
monly used to measure health-related quality of life of the obese population [25]. The survey contains 36 questions, covering 8 domains 
of health: physical functioning, bodily pain, role limitations due to physical health problems, personal problems and emotional problems; 
emotional well-being, social functioning, energy/fatigue, and general health. The responses are converted to a score of 0 to 100 with 
higher value indicating more favorable health state.

Body Shape Questionnaire

Concerns with body shape were assessed by the Body Shape Questionnaire (BSQ)-a validated self-report survey developed by Cooper 
[26], and is frequently used to assess body image related concern in a weight loss program [27,28]. The self-reported questionnaire con-
tains 16 questions which measure levels of concern with body shape in the last 4 weeks on a 9 points Likert scale: 1 = Never, to 6 = Always. 
The scores are clustered into 4 categories, namely: no concern, mild concern, moderate concern, and marked concern; with higher scores 
indicating increasing higher degree of concern with body shape.

Statistical Analysis

To analyze the data, SPSS version 21 was used. Paired sample T- test was used to determine if the mean difference between the scores at 
pre and post intervention was significant for the following dependent variables: weight, body fat, waist circumference, blood lipids (total 
cholesterol, LDL, HDL, triglyceride), blood glucose, and Health-Related Quality of Life. To assess if there was a significant change of body 
image among the participants at the end of the intervention, paired-T test was performed on the mean scores; additionally, Wilcoxon sign-
rank test was employed to determine if there was a change in the category of concern.

Results
At the end of 10 weeks, all 41 participants lost weight, from 0.8 kg (1.3%) to 13.6 kg (15.7%). Mean weight loss in 10 weeks was 5.76 

kg or 7% of initial weight (p < 0.001). About 63% of them lost 5% or more of their baseline weight (Table 1).

Weight loss Unit of loss % of baseline weight
Maximum 13.6 kg 15.7%
Minimum 0.8 kg 1.3%
Average 5.76 kg 7%
Weight loss # of Participants % of total participants
< 5% of original weight 15 37%
≥ 5% of original weight 26 63%

Table 1: Weight Loss Record of 41 participants in 10 weeks.
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Figure 1: Shows that weight change, body fat and waist circumference reduction were all significant at post intervention.

The self-reported questionnaire revealed that number of people with desirable dietary practices increased after the intervention, 
which means, more people are adopting healthy eating habits, that is, eating more fruits, vegetables, whole grains, legumes and good fat 
such as nuts, seeds and avocado.

Healthy Dietary Habits: consumption of Frequency Increased by
Nuts, seeds, and avocado ≥ 2 times/per week +23.7%

Legumes ≥ 2 times/per week +35.7%
Whole grains ≥ 2 times/per day +11.9%

Fruits ≥ 3 servings/per day +33.3%
Vegetables ≥ 3 servings/per day +40.5%

Table 2: Healthy Dietary Habits.

On the contrary, the unhealthy dietary habits such as eating out, or consumption of unhealthy food such as the following were reported 
to be decreased after the intervention. Coconut milk, a hugely popular local food among the locals but is high in saturated fat was inten-
tionally included in the dietary assessment.

Unhealthy Dietary Habits Frequency Decreased by
Eat out ≥ 1 times/per day -14.2%
Deep fried food consumption ≥ 2 times/per week -47.7%
High fat and sugary food consumption ≥ 2 times/per week -40.4%
Coconut milk consumption ≥ 2 servings/per week -28.5%
Red meat/seafood (not including fish) consumption ≥ 2 servings/per week -16.7%

Table 3: Unhealthy Dietary Habits.

At the end of the intervention we found more people exercising at a desired frequency. The percentage of participants who exercised 
3 or more times a week increased by 52.3% after the intervention, from 31% to 83.3%.
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Due to various work commitment, only 26 participants completed both pre-post blood screening Figure 2 shows their total blood 
cholesterol, LDL, blood triglyceride and fasting blood glucose improved significantly (p < 0.001 to < 0.05).

Figure 2: Blood Profile Changes in 10 weeks (n=41).

Table 4 provides information on the quality of life. All 41 participants improved significantly on 6 out of 8 domains of health quality of 
life as measured by the SF-36 Health Survey (p < 0.0001 to p < 0.05) at post intervention. These 6 domains are: the physical role limitation 
(mean scores 65.00 ± 40.35 to 90.63 ± 18.51, p < 0.0001); energy level (mean score 58.38 ± 14.38 to 67.5 ± 12.04, p < 0.005); emotional 
well-being (mean scores 61.80 ± 13.09 to 68.10 ± 13.51, p < 0.05); social functioning (69.51 ± 17.91 to 86.89 ± 16.52, p < 0.001); bodily 
pain (mean scores 74.02 ± 22.14 to 81.64 ± 15.48, p < 0.05); general health (means scores 60.40 ± 13.43 to 69.34 ± 11.22, p < 0.001).

Health Quality Domains Mean Std deviation Sig (2-tailed)
Domain 1 Physical functioning Pre 84.62 21.72 p = 0.097

Post 90.00 19.74
Domain 2* Physical role limita-

tion
Pre 65.00 40.35 p = 0.000

Post 90.63 18.51
Domain 3 Emotional role Pre 75.61 38.75 p = 0.054

limitation
Post 87.81 25.56

Domain 4* Energy level Pre 58.38 14.38 p = 0.002
Post 67.50 12.04

Domain 5* Emotional well-being Pre 61.80 13.10 p = 0.11
Post 68.10 13.51

Domain 6* Social functioning Pre 68.51 17.91 p = 0.000
Post 86.89 16.52
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*the domains which participants (n = 41) showed significant improvement as reflected in the Health-related Quality of Life measurement

Domain 7* Bodily pain Pre 74.02 22.14 p = 0.30
Post 81.65 15.48

Domain 8* General Health Pre 60.40 13.43 p = 0.000
Post 69.34 11.22

Table 4: Statistical Analysis for SF-36 Health.

Body image of the participants improved significantly (p < 0.000): from mean score 63.05 (± 15.16) to 45.39 (± 15.41). At baseline, no 
one was found in the category of “no concern with body shape”; at post-intervention, 16 individuals (39%) were found in this category. 
Conversely, 16 people (39%) reported they had “marked concern with body shape” at baseline but only 4 (10%) remained in this category 
at the end of intervention.

A Wilcoxon signed-rank test as shown in table 5 revealed that 30 participants registered lower scores at post intervention compared 
to pre-intervention-indicating reduction of anxiety relating to body shape; none had increased scores, while 11 maintained their scores. 
The test statistic also showed that the 10 weeks lifestyle intervention program elicit significant change in the individuals self-reported 
degree of body shape concern (Z = -4.998, p > 0.0005).

N Mean Rank Sum of Ranks
Post-Total score for Body Image 
questionnaire category - Pre-Total 
score for Body Image questionnaire 
category

Negative Ranks 30a 15.50 465.00
Positive Ranks 0b .00 .00

Ties 11c

Total 41

a. Post-Total score for Body Image questionnaire category < Pre-Total score for Body Image questionnaire category 

b. Post-Total score for Body Image questionnaire category > Pre-Total score for Body Image questionnaire category 

c. Post-Total score for Body Image questionnaire category = Pre-Total score for Body Image questionnaire category

Table 5: Wilcoxon-Rank.

However, a Pearson correlation test showed that the change of weight was not significantly correlated with the change of body image.

Discussion
This study helped to contribute to the limited knowledge base about a Malaysian obese population with regards to the effects of a 

structured weight loss program that is based on science of behavior change and weight loss.

The study shows that an intensive lifestyle intervention could lead to positive changes in the individuals’ dietary, activity habits and 
certain metabolic markers. Additionally, the study highlights other less discussed benefits of weight loss, such as reduction of body shape 
anxiety and improvement of quality of life.

The 10-week intervention elicited changes in other health outcome besides weight loss in kilogram and percent body fat. Medically, 
the intervention led to significant reduction in blood lipids and fasting blood glucose-established risk factors associated with diabetes 
and cardiovascular disease.

Psychosocially, significant improvement of selected indicators was observed: participants demonstrated significantly less negative 
preoccupation with their body shape and improvement in about 75% of the domains in the health-related quality of life. Notably, the big-
gest gain (25.63 points or 39.43% increase) of all the domains was in “physical role limitation” indicating that lighter weight must have 
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helped the participants feel less restricted in their physical mobility. The weight loss also led the individuals to report to have greater 
social functioning capacity, feel better about themselves, feel more energetic and vitality, and less bodily pain-a similar finding as reported 
in Nurses’ Health study [29].

Notably the study sample size is small and more studies with larger cohort would certainly be needed, but the findings suggest that 
obesity intervention should perhaps emphasize less on weight loss and more on the general well-being of the individuals due to the mul-
tiplicity of the disease.

Obesity does indeed affect more than just blood chemistry. As a disease, obesity brings about deleterious effects on an individual cas-
cading beyond physical health, but most published data regarding the emotional benefits and enhancement of quality of life accompany-
ing weight loss comes from the Western countries. The findings from this study, which probably represents one of very few published data 
from Malaysia, shows that Asian population in the East responded in the similar manner as other populations did in the West. Certainly, 
more studies on Asian populations are needed to validate our findings.

The intervention took place at a workplace--the hub of the lives of most working adults, indicating that importance of social milieu and 
its inherent support. The fact that program was conducted as part of an organization wide employee wellness initiative underscores the 
importance of a wider environmental and policy support.

The study faces some limitations nonetheless. First of all, the intervention was conducted among a group of employees in a real life 
business environment with multiple and competing demands which precluded us from establishing a control group.

Our data did not show the change of weight per se to be related to the change of body shape, as reported in some studies [27,28,30]. In 
other words, our participants felt less anxious about their body shape at the end of the intervention, and this was not necessarily associ-
ated with weight loss. The ambiguity points to the complexity between body image disturbance and weight, in that the relationship may 
not be a simple linear one. Some authors have argued for some form of a reciprocal relation between changes of weight and changes of 
body image [31]. The question of how much or if weight loss alone could mitigate the psychosocial impairment at all definitely warrants 
more studies.

Conceivably, a number of variables could interfere with a person’s perception of body shape, for instance, the amount of weight loss 
experienced by the individual, the health state and the severity of obesity of the individual (clinically vs moderate vs mildly obese) enter-
ing the intervention. The average BMI of our cohort is 28 kg/m2, which is not clinically obese by the Western standard; whether or not 
this is a factor that moderated the relationship between weight change and body shape concern, as suggested by some authors [32] is not 
known in our study population. Certainly, more investigations are warranted to better determine the intricate relationship between BMI 
and body image across different cultural groups.

It is worth noted that the study established the immediate effect of a weight loss on the individual’s quality of life and body image con-
cern within a relatively short period time of 10 weeks. More studies are needed to ascertain the long-term effect of weight loss on those 
parameters. Finally, our results need to be verified with larger cohort in Malaysia.

The study is not able to establish the independent effect of the education component in the program on physical activity and diet 
changes, or the impact of these lifestyle modifications on the changes of metabolic markers, body image and quality of life indicators per 
se. However, the findings suggest that combination of a weight loss through health education and lifestyle modification is associated with 
measurable positive health outcome among participants in a free living environment, namely: a reduction of blood lipids and fasting blood 
glucose, improvement of quality of life and decrease in body image anxieties.

Public Health Implication

The fact that obesity which has its etiology in lifestyle is rising at an alarming rate and yet there is such disproportionately lack of 
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evidence-based lifestyle intervention options available for its population is a disturbing public health concern. Because obesity affects an 
individual on so many different levels, this study is important as it generates evidence that an intervention emphasizing lifestyle modifi-
cation could lead to measurable reduction in some of the medical and non-medical co-morbidities. Additionally, the data from this study 
could provide useful insight to medical and health providers or policy makers involved in obesity management to consider adopting a 
holistic framework that sets therapeutic goals not only to improve blood chemistry but also emotional well-being of the individuals.

Conflict of Interest
The authors declare that they have no conflict of interest.

Funding

The study received no funding from any source.

Acknowledgement

The authors wish to thank Penang Adventist Hospital for giving us the resources needed to conduct the study. In addition, we would 
like to acknowledge, Molly Krancari and Choo Yong Chek for participation in data collection and analysis.

Bibliography

1.	 Malaysia’s obesity rate highest in Asia (2014). 

2.	 Villela NR., et al. “Metabolic disturbances linked to obesity: the role of impaired tissue perfusion”. Arquivos Brasileiros de Endocrino-
logia and Metabologia 53.2 (2009): 238-245. 

3.	 Tesauro M and Cardillo C. “Obesity, blood vessels and metabolic syndrome”. Acta Physiologica 203.1 (2011): 279-286. 

4.	 Wolin KY., et al. “Obesity and cancer”. The Oncologist 15.6 (2010): 556-565. 

5.	 Faith MS., et al. “Psychosocial correlates and consequences of obesity”. In Obesity: Etiology Assessment, Treatment, and Prevention. 
Edited by Anderson RE. Champaign, IL: Human Kinetics (2003): 7-32. 

6.	 Lasikiewicz N., et al. “Psychological benefits of weight loss following behavioral and/or dietary weight loss interventions. A system-
atic research review”. Appetite 72 (2014): 123-137. 

7.	 Kushner RF and Foster GD. “Obesity and quality of life”. Nutrition 16.10 (2000): 947-952. 

8.	 Guyatt GH., et al. “Measuring health-related quality of life”. Annals of Internal Medicine 118.8 (1993): 622-629. 

9.	 Hassan MK., et al. “Obesity and health-related quality of life: A cross-sectional analysis of the US population”. International Journal of 
Obesity 27.10 (2003): 1227-1232. 

10.	 Fontaine KR and Bartlett SJ. “Health-related quality of life in obese individuals”. In Obesity: Etiology Assessment, Treatment, and 
Prevention. Edited by: Anderson RE. Champaign, IL: Human Kinetics (2003): 59-71. 

11.	 Kolotkin R., et al. “Quality of life and obesity”. Obesity Research 2.4 (2001): 219-229. 

12.	 Kolotkin RL., et al. “The relationship between health-related quality of life and weight loss”. Obesity Research 9.9 (2001): 564-571. 

Citation: Yen Ang., et al. “Effects of Lifestyle Intervention on Blood Chemistry, Self-Image and Quality of Life among Individuals with  
Obesity in Malaysia”. EC Nutrition 8.5 (2017): 172-182.

Effects of Lifestyle Intervention on Blood Chemistry, Self-Image and Quality of Life among Individuals with Obesity in Malaysia

180



13.	 Gilmartin J., et al. “Quality of life among adults following bariatric and body contouring surgery: a systematic review”. JBI Database 
Systematic of Reviews and Implementation Reports 14.11 (2016): 240-270. 

14.	 Brethuer SA., et al. “Standardized outcomes reporting in metabolic and bariatric surgery”. Obesity Surgery 25.4 (2015): 587-606. 

15.	 Monpellier VM., et al. “Improvement of health-related quality of life after Roux-en-Y gastric bypass related to weight Loss”. Obesity 
Surgery 27.5 (2016): 1168-1173. 

16.	 Blissmer B., et al. “Health-related quality of life following a clinical weight loss intervention among overweight and obese adults: 
intervention and 24 month follow-up effects”. Health and Quality of Life Outcomes 4 (2006): 43. 

17.	 Rippe MJ., et al. “Improved psychological well-being, quality of life, and health practices in moderately overweight women participat-
ing in a 12-week structured weight loss program”. Obesity Research 6.3 (1998): 208-218. 

18.	 Sarwer DB., et al. “Body image and obesity in adulthood”. Psychiatric Clinic of North America 28.1 (2005): 69-87. 

19.	 Nissen NK and Holm L. “Literature review: perceptions and management of body size among normal weight and moderately over-
weight people”. Obesity Review 16.2 (2014): 150-160. 

20.	 Gailledrat L., et al. “Marked body shape concerns in female patients suffering from eating disorders: Relevance of a Clinical Sub-
Group”. Plos One (2016): e0165232. 

21.	 Duarte C., et al. “Ashamed and fused with body image and eating: binge eating as an avoidance strategy”. Clinical Psychology and Psy-
chotherapy 24.1 (2017): 195-202. 

22.	 Weinberger NA., et al. “Body Dissatisfaction in individuals with obesity compared to normal-weight individuals: A Systematic Review 
and Meta-Analysis”. Obesity Facts 9.6 (2016): 424-441. 

23.	 WHO expert consultation. “Appropriate body-mass index for Asian populations and its implications for policy and intervention strat-
egies”. The Lancet 363.9403 (2004): 157-163. 

24.	 National Health and Nutrition Examination Survey (NHANES). Examination Protocol: Abdominal (Waist) circumference. In Anthro-
pometry Procedures Manual, Edited by CDC. Atlanta, GA (2011): 3-19. 

25.	 Ware JE Jr and Sherbourne CD. “The MOS 36-Item Short-Form Health Survey (SF-36): Conceptual Framework and Item Selection”. 
Medical Care 30.6 (1992): 473-483. 

26.	 Cooper PJ., et al. “The development and validation of the body shape questionnaire”. International Journal of Eating Disorder 6.4 
(1987): 485-494. 

27.	 Teixeira PJ., et al. “Mediators of weight Loss and weight loss maintenance in middle-aged women”. Obesity 18.4 (2010): 725-735. 

28.	 Teixeira PJ., et al. “Exercise motivation, eating, and body image variables as predictors of weight control”. Medicine Science in Sports 
and Exercise 38.1 (2006): 179-188.

29.	 Hruby A., et al. “Determinants and consequences of obesity”. American Journal of Public Health 106.9 (2016): 1656-1662. 

Citation: Yen Ang., et al. “Effects of Lifestyle Intervention on Blood Chemistry, Self-Image and Quality of Life among Individuals with  
Obesity in Malaysia”. EC Nutrition 8.5 (2017): 172-182.

Effects of Lifestyle Intervention on Blood Chemistry, Self-Image and Quality of Life among Individuals with Obesity in Malaysia

181



30.	 Palmeira AL., et al. “Change in body image and psychological well-being during behavioral obesity treatment: Associations with 
weight loss and maintenance”. Body Image 7.3 (2010): 187-193. 

31.	 Palmeira AL., et al. “Reciprocal effects among changes in weight, body image, and other psychological factors during behavioral obe-
sity treatment: a mediation analysis”. The International Journal of Behavioral Nutrition and Physical Activity 6 (2009): 9. 

32.	 Pétré B., et al. “Body image discrepancy and subjective norm as mediators and moderators of the relationship between body mass 
index and quality of life”. Patient Preference and Adherence 10 (2016): 2261-2270. 

Volume 8 Issue 5 May 2017
© All rights reserved by Yen Ang., et al.

Citation: Yen Ang., et al. “Effects of Lifestyle Intervention on Blood Chemistry, Self-Image and Quality of Life among Individuals with  
Obesity in Malaysia”. EC Nutrition 8.5 (2017): 172-182.

Effects of Lifestyle Intervention on Blood Chemistry, Self-Image and Quality of Life among Individuals with Obesity in Malaysia

182


