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Abstract 
 

 Obesity has become an increasing health issue over the past several years.  

Weight loss surgery such as the Laparoscopic Sleeve Gastrectomy (LSG) is the only 

effective long term treatment option for morbid obesity. The nutritional intake and quality 

of life after LSG is not well known as it is a relatively new weight loss surgical 

procedure.  

Nutritional intake and quality of life after LSG was investigated to determine the 

nutritional intake and adequacy of diet in patients >1 year after LSG and the effect 

quality of life has on nutritional intake and percentage weight loss. Nutritional status was 

measured through the use of four day food records, nutritional related laboratory 

parameters, and reported nutritional vitamin supplement intake.  Diet quality was 

measured using the Healthy Eating Index (HEI).  Quality of life was measured using 

Bariatric Quality of Life (BQL) questionnaire.  

 Participants were recruited through the Queen Elizabeth II Health Sciences 

Centre, Weight Loss Surgery Program, Halifax, Nova Scotia.  Seventy-two patients who 

had the LSG between September 2008 and March 2010 and were able to read and 

write English were forwarded packages containing four day food record and Bariatric 

Quality of Life (BQL) Questionnaire.   

Food intake was analyzed using a nutrient analysis program.  Food record data 

were used to calculate HEI scores and individual risk of micronutrient adequacy.  

Cronbach’s alpha was used to measure internal consistency of the BQL questionnaire.  
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Variables pertaining to socio-demographics, laboratory parameters, quality of life, diet 

quality, and dietary intake were included in the statistical analysis.  Pearson Correlation 

analysis was used to measure associations between continuous variables and two-

tailed t-tests were used to measure relationships between age group and continuous 

variables. Variables were dichotomized and Chi square test for independence was used 

to analyze categorical variables. Statistical significance was defined as p<.05.  

 Nineteen adults completed the four day food records and BQL questionnaires 

giving a response rate of 26%. Average percentage weight loss was 26.1+/-10.6% 13 

months after LSG. Average energy and protein intakes were 1256 +/- 384.5 kilocalories 

and 77.3+/-17.5 g per day respectively 22 months after surgery. Participants <50 years 

of age lost more weight, had higher BQL scores, and consumed less energy than those 

>50. Mean BQL and HEI scores were 78.1+/-14.0 and 60.4+/-8.8 respectively 22 

months after surgery. All participants were at risk for at least one inadequate dietary 

micronutrient intake.  The prevalence of nutrient deficiency was 10.5% with vitamin B12 

being the only micronutrient deficiency. Ninety-five percent of participants reported 

taking a multi-vitamin/mineral supplement.    

 Nutritional intake after LSG does not appear adequate to meet needs and multi-

vitamin/mineral supplementation seems effective at preventing nutritional deficiencies.  

Risk of inadequate dietary micronutrient intake appears to be related to the number of 

food guide servings consumed. Quality of life is acceptable and is dependent on weight 

loss.  There is no relationship between nutritional intake and quality of life.  Diet quality 
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scores are considered “needs improvement” which is comparable to the rest of the 

Canadian population.  

 A combination of tools should be used when assessing the nutritional status of a 

population and more research is needed on the long term nutritional status after LSG. It 

is recommended to use tools that are specific to the bariatric surgery population when 

measuring quality of life.    
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Chapter 1.0 Introduction 

1.1 Problem Statement 
Obesity has become a global health issue in recent years. According to the 

World Health Organization there are more than 1.6 billion over weight adults worldwide 

and of those approximately 400 million are considered obese (1). In Canada about one 

quarter (5.5 million) of citizens are obese and 2.7% are morbidly obese. Women are two 

times more likely to be morbidly obese compared to men.  In Nova Scotia 30% of 

women and 19% of men are obese. Women are more likely to be obese between the 

ages of 55 and 64 and men are equally as likely to be obese between the ages of 45-54 

and 55-64 (2).  Obesity was responsible for 2.2% of total Canadian healthcare costs in 

2001(3).  It is obvious that obesity is a major health issue as it can lead to a number of 

health related consequences (1,2,4) and quality of life issues (5) .    

Bariatric surgery is a treatment option for morbid obesity (6,7).  Laparoscopic 

Sleeve Gastrectomy (LSG) is a new surgical procedure for weight management in 

patients who are morbidly obese.  The LSG leads to significant weight loss within the 

first year post surgery (7-10) and greatly improves pre-existing diseases such as 

diabetes (8). It has also been shown that the surgery leads to an improved overall 

quality of life in 90% of patients (11).   

The topic of nutritional intake in relation to quality of life after LSG is an area of 

research that has not been investigated extensively. Most of the research so far has 

focused on the gastric bypass procedure (induced malabsorption) which differs from the 

LSG (induced reduction is gastric volume) (9). The effect of the LSG on nutritional 
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status has not been well studied.  This is an important area to research as alterations in 

anatomy as a result of surgery would likely lead to a decrease in consumption of food 

and a smaller stomach may affect the absorption of certain nutrients (7). It is unknown 

whether nutritional intake would be adequate to meet needs post surgery.  In relation to 

quality of life, the literature has shown that in general bariatric surgery impacts quality of 

life in many patients and that quality of life tends to change over time (12-14).  There 

have been a number of behavioural issues identified in the research which may impact 

quality of life (5,15) as well as nutritional intake post surgery (16). This research 

proposes to examine nutritional intake and quality of life through four day food records, 

Bariatric Quality of Life (BQL) questionnaire, and by calculating the Healthy Eating 

Index (HEI) scores in a group of LSG patients who are two years or less post-surgery.  

With the increasing incidence of obesity, bariatric surgery rates will continue to rise 

making the need for research in this area so significant.  

1.2 Practical Importance of the Study 
 Information gained from the research will aid in the understanding of possible 

nutritional and quality of life issues that develop after LSG and knowing this information 

may improve patient care.  The information learned from the research may assist with 

pre surgical assessments in choosing appropriate patients for surgery.  In terms of 

nutrition, healthcare professionals will be able to use the information gained to increase 

awareness of the nutritional issues that develop following the surgery and address them 

with patients before they develop.  The information gained from the research will be 

especially useful for dietitians as they will be able to provide education that will better 

meet the nutritional needs of the population. The quality of life aspect of the research 
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will give healthcare professionals a better understanding of the issues patients 

experience following surgery and this will allow for professionals to better address 

patient needs which may improve outcomes. Overall the research will provide 

healthcare professionals with additional tools to help meet the needs of the population 

and programs which are addressing patient needs could lead to savings in healthcare 

costs. 

1.3 Research Questions 
 Is the nutritional intake of patients >1 year following LSG adequate to meet 

nutritional needs?  

 Does quality of life affect nutritional intake and percentage weight loss in patients 

> 1 year following LSG?   

1.4 Research Objectives 
 To gain an understanding of the nutritional status of patients > 1 year following 

LSG through four day food records and measuring lab parameters. 

 To determine the relationship between dietary intake as measured by four day 

food records and diet quality scores measured using the HEI and nutritional lab 

parameters. 

 To gain an understanding of quality of life issues after LSG using the BQL 

questionnaire. 

 To determine the relationship between nutritional intake, quality of life, and 

percent weight loss. 
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Chapter 2.0 Literature Review 
 

2.1 Overweight and Obesity Classification 
“Overweight” and “obesity” are defined based on body mass index (BMI) 

(Kg/height m2) (4).  According to Health Canada’s Canadian Guidelines for Body Weight 

Classification in Adults (4) overweight is defined as BMI 25-29.9.  Obesity is divided into 

three classes: Class I BMI 30-34.9, Class II BMI 35-39.9, Class III (morbid obesity) BMI 

> 40 (4).  Health risk is directly proportional to BMI.  Increased BMI is associated with an 

increase in risk of co-morbidities such as diabetes, dyslipidemia, hypertension, coronary 

artery disease, gallbladder disease, sleep apnea, musco-skeletal disorders, and cancer 

(1,2,4).   

2.2 Treatment of Morbid Obesity 
Morbid obesity is associated with significant health risks and will likely lead to 

mortality if left untreated due to the many co-morbidities mentioned above. 

Unfortunately, adherence to lifestyle changes in the morbid obese lead to minimal 

weight loss and adherence is often poor (17). For example, obese patients enrolled in 

weight management programs that provide continuous care and follow-up lose about 

5% of body weight after 36 months.  Patients who drop out of the programs achieve a 

weight loss of 3%.  About half of the participants drop out of the program after the first 

year and only about 15.7% of individuals are still in the program after 36 months.  A 

limitation identified to a study showing these results is that participants were enrolled in 

several different weight management programs and details on specific programs are not 

given (18).    This research suggests that weight loss programs may not be an effective 

means for weight loss in some obese individuals. 
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Weight loss drugs have also been used to assist with obesity management.  

Currently, two areas are being investigated in pharmacology and nutrition to enhance 

weight loss through decreasing energy intake and increasing energy expenditure (19). 

Weight loss drugs generally lead to modest decreases in weight (10%) and are 

associated with several side effects (20) and are intended to be used short term to 

reduce associated risks (21).  Continued research appears to be needed in this area. 

Bariatric surgery is an effective long term treatment for weight loss in individuals 

with morbid obesity (16) and candidates need to be selected carefully.  Weight loss after 

bariatric surgery is associated with major improvements in obesity related co-morbidities 

(8,9).  There are about 200,000 bariatric procedures performed worldwide each year 

(22). It appears that in most centers, bariatric surgery is reserved for those with a BMI of 

35 or greater with pre-existing uncontrolled medical conditions, or a BMI of 40 or greater 

without pre-existing chronic diseases (8,23,24).  Bariatric surgery is a popular procedure 

that can lead to long term results and specific criteria is in place by many centres to 

allow for appropriate selection of candidates to ensure successful outcomes.     

2.3 Types of Bariatric Procedures 
The original bariatric surgery procedure, developed in 1954 created 

malabsorption and morbidity by joining the proximal jejunum to the distal ileum, thereby 

bypassing the duodenum (25). Bariatric surgery has since advanced into a number of 

different types of procedures and can be categorized as restrictive or restrictive and 

malabsorbative.  Restrictive procedures cause weight loss through the reduction in the 

amount of food consumed. Examples of restrictive procedures that are widely used 

include the LSG and the laparoscopic adjustable gastric band (LAGB) (26,27).   
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Malabsorbative and restrictive procedures cause weight loss by reducing the amount of 

food consumed and by inducing malabsorption.  The most commonly performed 

combined malabsorbative and restrictive procedure is the Roux-en-Y Gastric Bypass, 

commonly known as the gastric bypass procedure (28).  

2.3.1 Laparoscopic Adjustable Gasrtic Band Procedure 
The LAGB is a bariatric procedure where an adjustable silicone band is inserted 

around the gastric cardia to create a small gastric pouch.  A reservoir is implanted under 

the skin in the abdomen. The band can be adjusted by removing or filling the reservoir 

with liquid until desired weight loss is achieved (27,28).  The complication rate for this 

procedure can run as high as 11.3% however, the mortality rate is only 1/10th that of the 

gastric bypass procedure.  The most common complications requiring re-operation 

include band removal due to intolerance, infection, slippage, or erosion.  Weight loss is 

not as successful compared to other procedures, with mean weight loss at 24 months 

being about half that of the gastric bypass and LSG procedures (27).   

2.3.2 Gastric Bypass Procedure 
The gastric bypass procedure first performed in 1967, is the most commonly 

used bariatric surgical intervention and is considered the gold standard (30). The gastric 

bypass procedure involves dividing the stomach into a pouch with a capacity of about 

15-30 millimetres.  The proximal jejunum is then joined to the stomach creating a 

gastrojejunal anastamosis and a roux limb of 80-150 cm (27).   This procedure reduces 

stomach capacity by 95% and food bypasses the duodenum and part of the jejunum 

leading to a number of nutritional deficiencies with 98% of patients requiring a 

supplement in addition to a multivitamin 24 months after surgery (30).  Additional 
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supplements which are needed include vitamin B12, iron, calcium, vitamin D, and folic 

acid (31). The mortality rate is estimated to be 0.3 – 1% (32).  The gastric bypass 

procedure has many nutritional consequences and does not appear to be the “gold 

standard” from a nutrient deficiency perspective.   

2.3.3 Laparoscopic Sleeve Gastrectomy 
The LSG is a new surgical procedure that was initially introduced in the super-

super morbidly obese (BMI >50) prior to performing malabsorpative procedures such as 

the gastric bypass. At the time, the purpose of the LSG was to cause weight loss so that 

patients could safely undergo further weight loss procedures (33).  The LSG is now 

used as a single staged procedure (8).  In the LSG, 60 to 80% of the stomach is 

removed, leaving a long narrow stomach which takes the shape of a sleeve (Figure 1) 

(7,24). By removing the fundus, secretion of ghrelin is reduced resulting in suppressed 

appetite (9,34).  Appetite suppression combined with a smaller stomach (<300mL) leads 

to weight loss (7,34).  Because the pylorus is retained and the small bowel is not 

bypassed, patients are less likely to develop complications such as dumping syndrome 

and nutritional deficiencies occurring secondary to malabsorption.  While the overall 

complication rate is low at 10%, (8) negative outcomes can include post operative 

bleeding (1-5% of patients), gastrointestinal leak (1-3% of patients), deep vein 

thrombosis (1-2% of patients), splenectomy (1% of patients), pulmonary embolus (0.5% 

of patients), and death within 30 days (less than 0.5% of patients) (24). The LSG 

appears to be a safe procedure with fewer alternations to the gastrointestinal tract 

compared to the gastric bypass procedure.  
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Figure 1 - Laparoscopic Sleeve Gastrectomy Diagram (35) 

 

The LSG as a single staged procedure appears to be an effective approach for 

weight loss and resolving co-morbidities in morbidly obese patients.  Weight loss of 50% 

or more in one year is the expected outcome (36). The average amount of excess 

weight lost ranges from 49% (10) to 63% (8) at one year follow-up.  Patients with a pre-

surgery BMI < 50 have a significantly higher weight loss at one year than those with a 

BMI >50 (8). Perhaps those with lower BMI may have less behavioural issues 

associated with eating making it easier for them to lose weight after surgery compared 

to patients with higher BMI.  Post operative weight loss has been associated with a 

decrease in the use of medications in about 75% of diabetics (8,36), 60% (8) to 78% 

(36) of individuals with hypertension, and 66.7% (36) resolution or decrease in lipid 



9 

 

disorders. The LSG leads to overall improvements in the physical health of patients by 

reducing morbidity.  

Weight loss is similar in patients who have undergone either the LSG or the 

gastric bypass procedure. Lakdawaia et al (9) retrospectively compares patients who 

had undergone a laparoscopic gastric bypass with patients who had the LSG and found 

that median excess weight loss at one year is 76.1% for the LSG group and 62.2% for 

the laparoscopic gastric bypass group.  Resolution of co-morbidities is similar between 

the two groups (9).  In contrast, Gehrer et al (37) observes a greater weight loss after 

one year in laparoscopic gastric bypass patients (74%) in comparison to LSG patients 

(65%). Overall it appears that LSG is an effective procedure for weight loss in the short 

term but more long term studies are needed.     

2.4 LSG at the Queen Elizabeth II Health Sciences Center 
The LSG procedure has been performed for approximately 3 1/2 years at the 

Queen Elizabeth II (QEII) Health Sciences Center in Halifax, Nova Scotia.  The criteria 

to be considered for the surgery are as follows: BMI > 40 or BMI > 35 with a serious 

medical condition related to weight, aged 19-65 (with some exceptions), long history of 

obesity, many failed attempts at weight loss, non-smoker for 6 months prior to surgery, 

no drug or alcohol abuse, no serious psychiatric illness that would impact ability to 

follow the program and make lifelong changes.  Patients are thoroughly assessed by a 

dietitian, nurse practitioner, and psychologist to determine candidacy for the procedure.  

The patient is then referred to the surgeon for further assessment (24).   
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Patients must comply with a number of dietary changes before and after the LSG 

procedure.  Before surgery patients must consume a full liquid diet for seven days 

followed by a clear liquid diet for one day. This diet prepares the patient for surgery and 

allows them to adjust to the post operative diet changes (38).  Post LSG patients must 

follow a five stage diet as described in Table 1. 

 

Table 1 - Diet Progression Following LSG*  

Stage  Description Duration Energy 

 
1 

Sips water 
 
(1 oz per hour sipped) 

 
1 day or less 

 
_______ 

 
2 

 
Clear fluids 
 
(2-4 oz per hour sipped) 

 
1 day or less 

 
_______ 

 
3 

 
Full Fluids  
 
(4-8 oz per hour) 
 
Discharge from hospital 
at this stage 

 
4 weeks 

 
600-800 calories/day 

 
4 

 
Soft foods  
 
(mashed/ground, no 
bread, rice, pasta, raw 
vegetables) 

 
4 weeks 

 
700-1000 calories/day 

 
5 

 
Normal foods 

  
800-1200 calories/day 
(Women) 
 
1000-1600 calories/day 
(Men) 

*Adapted from (39,40) 
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Post operatively, patients are asked to take a multivitamin/mineral supplement 

daily for the rest of their life depending on nutritional intake and blood work. Other 

supplements may be needed if nutritional deficiencies exist (24).  Individuals are 

encouraged to eat 60-80 g/day of protein (40) which is 26-30% of energy intake for 

women and 20-24% of energy intake for men which is within the Acceptable 

Macronutrient Distribution Range (AMDR) for protein (41). 

2.5 Nutrition after LSG 
Little is known about the adequacy of nutritional intake after bariatric surgery.  

The most common deficiencies after surgery are zinc, vitamin D, folate, iron, and low 

albumin (37).  Iron deficiency is more common in female patients and usually preceeds 

surgery. Deficiencies are found as early as three months post operatively and peak at 6-

12 months after surgery (37). Patients who have gastric bypass surgery have the same 

vitamin deficiencies as the LSG patients but the deficiencies are more prevalent (42). 

Nutrient deficiencies after bariatric surgery appear to be a fairly common issue although 

it is not always clear whether patients with deficiencies are taking nutrient supplements 

and whether dietary intake is adequate to meet nutritional needs (37,42). 

2.5.1 Possible Causes of Nutritional Deficiencies after LSG 
Poor pre operative nutritional status appears to play an important role in post 

operative nutritional status as 57% (37) of morbidly obese individuals have nutrient 

deficiencies before weight loss surgery. Deficiencies identified pre operatively are 

similar to those present post operatively (37) and include vitamin B12, vitamin D, folic 

acid, and iron (43,44).  Vitamin D deficiency seems common in the obese population 

with a prevalence of 61% in obese individuals compared to 32% in non-obese controls 
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(45).  The risk of nutritional deficiency is inversely related to BMI, (44).  The risk of 

nutrient deficiency in the obese is not related to education, income, or presence of co-

morbidity (44). It appears that nutritional deficiencies found pre-operatively may be 

impact post-operative nutritional status. 

Lack of compliance with taking nutritional supplements may contribute to post 

operative deficiencies. One study involving gastric bypass patients shows a compliance 

rate with oral supplements to be only 33% (31).  The majority of deficiencies in patients 

post operatively are easily treated with supplementation of the deficient nutrient either 

orally, intramuscularly, or through intravenous therapy (37).  It is important to consider 

compliance with taking nutritional supplements when assessing nutrient deficiencies.  

Inflammation related to obesity can create an appearance of iron deficiency. The 

rationale for changes in iron indices after bariatric surgery is complex.   Anemia of 

chronic inflammation can exist in obese populations as obesity is associated with an 

elevated C Reactive Protein level which is a measure of inflammatory status. Serum 

ferritin, an acute phase reactant increases during inflammation as BMI increases and 

serum iron and transferrin saturation decrease as BMI increases. Since serurm ferritin is 

an acute phase reactant, levels increase during stress/inflammation, meaning it may 

increase as weight increases. In patients who have anemia of chronic inflammation, 

serum ferritin levels are often increased and serum iron and transferrin saturation are 

decreased with no changes in hemoglobin concentrations (46). Anemia of chronic 

inflammation can also exist with true iron deficiency when CRP levels are increased 

with low hemoglobin levels and low transferrin saturation (47).  Anemia of chronic 



13 

 

inflammation must be assessed appropriately when evaluating obese patients for 

nutrient deficiencies.  

  The appearance of zinc deficiency may also be related to inflammation caused 

by morbid obesity. The rationale for the cause of zinc deficiency after LSG is not known 

however, zinc is transported on albumin which is a negative acute phase reactant and 

decreases during inflammatory states (48).  Salle et al found a significant negative 

correlation between pre-surgery fat mass and zinc levels and a positive correlation 

between pre-surgery pre-albumin and zinc (49).  The prevalence of zinc deficiency prior 

to LSG has been found to be 6.5% with the proportion increasing significantly to 14.3% 

and 18.5% at 6 and 12 months after surgery respectively (48). Risk of zinc deficiency in 

the Canadian population is slightly lower at 14.0% and 16.8% for females and males 

respectively (50).  Chronic inflammation caused by obesity may cause albumin levels to 

fall, which in return will lead to a decrease in serum zinc levels. Changes in prealbumin 

levels account for 12.4% of variation in zinc levels in the first six months after weight 

loss surgery (48).  Consumption of zinc rich foods may be limited after weight loss 

surgery leading to inadequate intake and possible deficiency. It would be interesting to 

have more long term studies on the nutritional status of individuals post LSG to 

determine if deficiencies resolve as weight and inflammation decrease.  Zinc deficiency 

caused by the inflammatory effects of obesity must be evaluated with caution as it may 

not be a true deficiency.      

Anatomical changes after LSG and physiological changes caused by obesity can 

also explain nutrient deficiencies such as vitamin B12 and vitamin D. Vitamin B12 
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deficiency may be explained by a lack of intrinsic factor as a result of removing the 

fundus during surgery since the fundus is responsible for producing intrinsic factor  

which is needed to absorb vitamin B12 (40).  In terms of vitamin D, it has been found that 

low levels of vitamin D are associated with secondary hyperparathyroidism in the obese 

population (36,44).  While the cause of vitamin D deficiency is not completely known, 

one potential reason could be reduced release of vitamin D3 from the skin into the blood 

during sunlight exposure due to excess adipose tissue (51).  The causes of deficiencies 

often seen after weight loss surgery are multi-factorial and may not always be related to 

surgery.  

Reduced ability to consume adequate food after surgery is another important 

factor contributing to nutritional deficiencies.  As mentioned previously, the LSG 

procedure removes up to 80% of the stomach which drastically reduces the volume of 

food consumed (7,24). In addition, secretion of ghrelin, an-appetitie stimulating hormone 

synthesized in the fundus of the stomach is reduced by approximately 70% (34).  Lack 

of ghrelin may lead to appetite suppression and decreased intake (7,34). The expected 

energy intake after surgery is also quite diminished as shown in Table 1 above.  It 

seems that appetite suppression along with reduction in stomach size may have an 

impact on nutritional intake.    

Food intolerance is another factor that should be considered when assessing 

nutritional status after LSG.  It appears LSG patients have greater tolerance to food 

after surgery compared to other types of bariatric surgery (52,53).  ‘Comfort with food’ 

and ‘diet experience’ is better in LSG patients compared to LAGB at six months post 
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surgery (53). Ninety-five percent of post operative LSG patients describe their eating as 

acceptable to excellent even though they report consuming small frequent meals due to 

early satiety (54).  However, LSG patients struggle with specific food intolerances 

especially to red meat, bread, rice, and pasta which have the lowest food tolerance 

scores (52,54).  It is assumed that LSG patients are more likely to avoid foods that they 

do not tolerate which could account for the low iron, vitamin B12, and folic acid levels 

seen in post operative LSG patients (36,40).   

2.6 Body Composition and Metabolic Changes after Bariatric Surgery 
Body composition and metabolism are altered by weight loss surgery. In 

response to the change in energy intake, both percent body fat and fat free mass 

decrease.  After gastric bypass energy intake decreases from 1654-9745 kcal/day 

before surgery to 790-1418 kcal/day six months post operatively.  Percentage of body 

fat also decreases from 51.6%+/-5.4 to 41.2%+/-6.2 and fat free mass also decreases 

from 56.1+/-10.2 kg to 48.0+/-7.3 kg at six months post operatively (55). It has been 

reported that no significant correlation exists between protein intake and degree of fat 

free mass relative to total weight loss (56). Up to six months after gastric bypass 

surgery the percentage of weight loss as fat is 66.9% and the percentage of weight loss 

as lean body mass is 33.1%.  BMR stabilizes one month after surgery despite a 

continued decrease in weight and lean body mass.  Participation in activities such as 

exercise may have been slowing down loss of lean tissue (57). It could be expected that 

patients undergoing LSG would have similar changes in body composition over time 

with decreased energy intake after surgery leading to metabolic shifts.       
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2.7 Predictors of Weight Regain After Bariatric Surgery 
The long term effects of LSG on eating patterns and sustained weight loss are 

unknown.  As time since surgery increases, weight increases over the long term but 

does not go back to pre-surgery weight.  Sarela et al reports a 76% excess body weight 

loss at one year post surgery compared to 69% at > 8 years post surgery (58).  Mathieu 

et al reports a higher mean weight loss of 83% at 12 months after surgery but greater 

weight gain as evidenced by excess weight loss of 83.8%, 72.9%, and 55.9% at 24, 48, 

and 72 months respectively with mean pre-operative BMI of 39.3 kg/m2 (54). Similar to 

the gastric bypass procedure, LSG patients have increased food consumption at one 

year post surgery including foods that are high in sugar and fat (59) which may 

contribute to weight gain.  Also, increased age is related to a decrease in lean body 

mass and higher BMI (60). Perhaps poor eating patterns and age related body 

composition changes result in weight gain despite a decrease in gastric volume.  

Behavioural predictors of weight regain after weight loss surgery are typically 

lack of control over food urges (such as emotional eating), addictive behaviours, 

decreased post operative well-being, lack of self monitoring, and fewer post operative 

follow-ups (13,61). Patients with the highest risk for depression pre operatively have the 

most post operative weight regain (61). Predictors of BMI after weight loss stabilization 

are age, weight at age 21, and duration of physical activity (61).  Although the research 

is on the gastric bypass population, some of the behaviours of obese patients seeking 

other types of bariatric surgery could be similar.  Behaviour controls eating and physical 

activity habits which can impact weight regain.   
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2.8 Characteristics of Bariatric Surgery Candidates 
Individuals who pursue bariatric surgery have particular characteristics and 

reasons for wanting to pursue surgery, and perhaps understanding this may help weight 

loss surgery programs select appropriate individuals for the surgery to ensure 

successful outcomes.  Abiles et al (5) shows that bariatric surgery candidates have 

higher levels of stress, anxiety, depression, and lower levels of self-esteem compared to 

normal weight controls. They have also have lower psychological and physical well 

being, less independence, worse relationship with the environment, and lower personal 

and spiritual well being.  There are no studies available that compare bariatric surgery 

candidates to obese controls. The primary reason why morbidly obese patients pursue 

bariatric surgery is for medical health reasons (63).  More women than men are seeking 

or have already had bariatric surgery.  The rationale for this is that morbid obesity is 

recognized as a more important issue to women than to men and dissatisfaction with 

physical appearance is greater in women than it is in men (64).  Bariatric surgery 

patients have a number of issues impacting their psychological health and they choose 

surgery for medical health reasons showing the impact that they perceive obesity 

having on their physical health.        

2.9 Eating Disorder Behaviours in the Morbidly Obese 
Disordered eating behaviours appear to be an issue in the morbidly obese 

population as 18.5% of individuals who seek surgery have an eating disorder (15).  

Specifically, binge eating behaviours are present in both bariatric surgery seeking and 

post surgery individuals. Binge eating behaviours are prevalent and can last for many 

years after surgery.  It has been reported that 46-68% of individuals seeking bariatric 
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surgery have at least one binge episode per week during the previous month (5) and 

51% of patients suffer from binge eating or night eating syndrome eight years after 

gastric bypass surgery (16) but do not have a diagnosed eating disorder. The incidence 

of binge eating before bariatric surgery remains similar after surgery. Interestingly, 

individuals who are less obese are more emotional, express more feelings, and have 

higher levels of dissimulation (5).  Patients who do not display these traits may be more 

likely to use food to cope with emotions leading to obesity.  A greater number of 

psychological consultations before surgery is associated with better outcomes post 

operatively (16).  Binge eating is an issue in the morbidly obese and emotions are 

connected to eating behaviours and play a role in disordered eating patterns. 

2.10 Quality of Life after Bariatric Surgery 
Many individuals undergo bariatric surgery for quality of life purposes.  Quality of 

Life is defined as,  

“Individual’s perceptions of their position in life in the context of the culture and 

value system where they live, and in relation to their goals, expectations, 

standards and concerns.” World Health Organization, 1998 (65) 

Overall, obese individuals have a decreased quality of life compared to normal weight 

individuals (5) and quality of life improves after bariatric surgery (12,13).  Within three to 

six months after bariatric surgery patients report improvements in energy, pain, and 

physical mobility (66) and have increased physical and mental well-being scores up to 

three years after surgery compared to obese controls (12).  Quality of life improves 

significantly one year after LSG in a variety of areas including social functioning, 

physical functioning, body pain, mental health, vitality, and general health (36).  Eighty 
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six percent (86%) of post operative bariatric surgery patients who attend a post-surgery 

support group rate their quality of life as excellent or very good (67).  It appears that in 

the short term quality of life improves after surgery.  

Quality of life after bariatric surgery is dependent on weight loss and impacts 

overall well-being. However, few studies examine the long terms effects of bariatric 

surgery on quality of life. Health related quality of life improves during the first year of 

weight loss after surgery, then decreases during the weight regain phase ( one to six 

years) and then is stable from years six to 10 when weight does not fluctuate.  Over a 

10 year study period, overall health perceptions, obesity - related psychosocial 

problems, and mood scores gradually decrease over time.  Depression scores decrease 

at one year and then start to show improvement after six years. Anxiety scores show an 

improvement at year one, worsen, and then improve after six years (14).  Factors 

related to health related quality of life change over time but it appears that quality of life 

decreases over the long term after bariatric surgery but likely demonstrates an overall 

improvement compared to before surgery.  

Quality of life after bariatric surgery is also affected by the type of surgical 

procedure used. Gastric bypass patients have better quality of life scores compared to 

LSG patients.  Overall, 94% of gastric bypass and 90% of LSG patients are satisfied 

with the results following surgery.  Gastric bypass patients lose more weight compared 

to LSG patients which could explain the increased quality of life scores in the gastric 

bypass population (11).  LSG patients have better quality of life scores compared to 

LAGB patients. LSG patients experience fewer physical symptoms and have better 
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social related quality of life compared to LAGB patients (64,68).  Weight loss is greater 

in LSG compared to LAGB (64,68) and likely contributes to the differences in quality of 

life between the two groups.  LSG patients have better quality of life after surgery 

compared to LAGB patients but it is not as good as gastric bypass patients.  

Differences in quality of life after surgery could be due to the range of tools used 

to measure it.   Various tools such as the Short Form 36, Gastrointestinal Quality of Life 

Index and/or other validated questionnaires to rate aspects such as depression and 

social functioning are often used to measure quality of life (11-14).  Tools that are 

specifically designed to measure quality of life in the bariatric population appear to be 

used less often.  The Bariatric Quality of Life (BQL) questionnaire (Appendix A) is one 

tool available to measure well being in obesity surgery patients. The BQL questionnaire 

is designed to assess quality of life pertaining to weight, weight related co-morbidity, 

and surgery related gastrointestinal symptoms. This questionnaire has been found to be 

reliable, valid, and responsive.  The test retest reliability has an average variance of 

14.2%.  The internal consistency is acceptable (Cronbach’s Alpha 0.71-0.86), there is a 

high construct validity and a high rate of responsiveness.   The questionnaire is simple 

and only takes a few minutes to complete (69). It appears that the BQL questionnaire 

may be a useful tool to use on the bariatric surgery population.  So far, the tool has 

been used in one study comparing quality of life after LSG and LAGB (68).  

2.11 Nutrition Intake and Food Records 
Underreporting of food intake is a challenge when assessing dietary intake 

regardless of the method used. Underreporting of energy intake in the Canadian 

Community Health Survey is about 10% (70) using 24 hour dietary recall. When 
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comparing 24 hour recall, three day food records, and food frequency questionnaires, 

less individuals underreport using three day food records compared to the other two 

methods of collection (71).   In terms of comparing 24 hour recall to food records, it has 

been found that underreporting using the 24 hour recall is greater compared to using 

food records (72).  There is also less underreporting with seven day food records 

compared to diet interviews (73). The literature appears to show that food intake 

records are more accurate in terms of underreporting than other forms of measurement. 

Underreporting is an issue with recording dietary intake and it is influenced by 

several factors (71,73,74).   Sixty-eight percent of individuals have an inclination to 

misreport and 32% indicate they would report food intake accurately. About half of the 

individuals who have a desire to misreport are obese. There is no relationship between 

restraint, depression, and intention to misreport (74).  Underreporting of food intake also 

is associated with lower socioeconomic status and education level (71,76).  In women, 

education level below postsecondary is associated with underreporting (70).  

Overweight women report being ashamed of their intakes particularly to sweets and 

snack foods which causes them to under eat or correct their intake by eating fewer 

sweets (75).  Under reporters have low intake of sweets, fried foods, pasta, meats, and 

pork (72,76). Age group is not a significant factor in underreporting (70).Underreporting 

appears to be affected most by BMI, female gender, and education level. 

Underreporting occurs with all methods of dietary intake.  Specifically, rates of 

underreporting for seven day food records range are 16% (73) using energy equations 

to estimate intake.  Rationale for underreporting using food records include: under 
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eating while recording intake, portion size errors, burden of recording intake, and social 

desirability (75).  Challenges involved with keeping a food record include: 

inconvenience, lack of time, difficulties estimating portions at restaurants, and confusion 

involving household measures (75).  It appears that there are many contributing factors 

to underreporting of food intake and they are mainly related to inaccurate recording to 

show a more healthy eating pattern.   

 Food records may be the most reliable way to collect information on dietary 

intake in the bariatric surgery population.  In particular, a seven day food record 

captures the variability of nutritional intake from day to day. Underreporting is often 

highest during the first day of recording food intake and decreases during subsequent 

days (77). However, given the challenges mentioned above for subjects to record intake 

over several days it seems that using a four day food record may be more realistic. A 

four day food record which includes a weekend day to help capture variability of eating 

during the weekend may be less of a burden for subjects to record resulting in possibly 

more individuals participating in the research. Regardless of the method used to record 

intakes, it must be kept in mind that recoding of dietary intake is usually a small 

snapshot in time and may not reflect typical intakes (78).    

2.12 The Healthy Eating Index 
The Healthy Eating Index (HEI) is a scoring system that provides a single score 

to rate an individual’s overall diet quality in terms of adequacy and moderation (79).  

The HEI was developed by the United States Department of Agriculture to assess 

whether a population’s intake follows Federal Dietary Guidance (80). The HEI consists 

of several components with a possible range of scores for each component depending 
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on intake. The adequacy component has a maximum of 60 points and the moderation 

component consists of a maximum of 40 points for a total maximum HEI score of 100 

(81). A grade is assigned depending on the HEI score as shown in Table 2.   

Table 2 - HEI Grading Scale* 

HEI Score Grade 

Greater than 80 Good 

51-80 Needs Improvement 

Less than 51 Poor 

*Adapted from (82) 

The HEI is a unique scoring system and assesses dietary intake based on 

density or a ratio to energy intake (79). Intakes of specific food groups or nutrients are 

expressed as a ratio of total energy for food groups or percentage of total intake for 

specific nutrients.  Intakes of various foods are expressed out of 1000 calories of total 

energy intake (79,83). For example, individuals with excessively high energy intakes 

may meet recommendations for food group servings but could have an overall poor diet 

quality and HEI score.  When total energy intake of unhealthy foods is high, the 

proportion of recommended food group servings for energy intake could by low resulting 

in a poor HEI score.  

The HEI was chosen as the method to assess diet quality as it is based on 

American dietary guidelines which are similar to Canadian recommendations and have 

been adapted to Eating Well with Canada’s Food Guide.  The Canadian adaptation has 

eight adequacy and three moderation components as described below.  Some of the 

scores in the adequacy component and moderation components are expressed as a 
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percentage of total intake.  Another adaptation that is made is to use the specified 

number of servings per food group according to age and sex as indicated in Canada’s 

Food Guide (84).  

Table 3 - Components of Canadian Adaptation of Healthy Eating Index, Range of 
Scores and Scoring Criteria* 

Component Range of Scores Scoring Criteria 

Adequacy +                      0 – 60 points 

Total vegetables and fruit 0-10 points Minimum: 0 

Maximum: 4-10 servings* 

Whole fruit 0-5 points Minimum: 0 

Maximum: 0.8 to 2.1 servings (21% of recommendation 
for total vegetables and fruit)* 

Dark green and orange 
vegetables 

0-5 points Minimum: 0 

Maximum: 0.8 to 2.1 servings (21% of recommendation 
for total vegetables and fruit)* 

Total grain products 0-5 points Minimum: 0 

Maximum: 3 to 8 servings* 

Whole grains 0-5 points Minimum: 0 

Maximum: 1.5 to 4 servings (50% of recommended for 
total grain products)* 

Milk and alternatives 0-10 points Minimum: 0 

Maximum: 2 to 4 servings* 

Meat and alternatives 0-10 points Minimum: 0 

Maximum: 1 to 3 servings (75 to 225 grams)* 

Unsaturated fats 0-10 points Minimum: 0 

Maximum: 30 to 45 grams* 

Moderation#                  0-40 points 

Saturated fats 8-10 points 

0 -8 points 

Minimum: 7% to 10% of total energy intake 

10% to maximum 15% of total energy intake 
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Sodium 8-10 points 

0-8 points 

Adequate intake to tolerable upper intake level 

Tolerable upper intake level to twice tolerable upper 
intake level 

Other food 0-20 points Minimum: 5% or less of total energy intake 

Maximum: 40% or more of total intake 

*according to age and sex as specified by Canada’s Food Guide 

+for adequacy components, 0 points for minimum or less, 5 to 10 for maximum or more, and proportional for 
amounts between minimum and maximum 
# for moderation components, 10 or 20 points for minimum or less, 0 points for maximum or more, and proportional 
between minimum and maximum 

*Adapted from (84) 

Canadians need to improve their diet quality. Data from the Canadian 

Community Health Survey used to calculate Canadian adapted HEI scores shows that 

the average score for the population ages two and older is 58.8. Seventeen percent 

(17%) of the population have scores 50 or lower and only 1% scores more than 80.  

Females have higher scores compared to males.  Scores increase as intake of 

vegetables and fruits increase.  Components which raise index scores include grain 

products, meats and alternatives, and unsaturated fats.  Lower scores are associated 

with lower intakes of dark green and orange vegetables, whole fruits, whole grains, and 

percent calories from other foods (85).  

The likelihood of being obese increases as HEI scores decrease.  The proportion 

of individuals with a HEI graded as “good” is lower in obese individuals compared to 

non-obese individuals.  Obese individuals are more likely to have a HEI score graded as 

“poor” compared to non-obese individuals.  However, these results did not reach 

statistical significance (85).   In terms of abdominal obesity it has been found that as 

HEI score decrease, abdominal obesity increases.  There is a 1.4% decrease in waist 
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circumference in men and a 0.8% decrease in waist circumference in women for every 

one point increase in HEI score.  An increase of one point in the saturated fat 

component for men is associated with a decrease in abdominal obesity risk of 3.1%.  An 

increase in one point on the fruit component for women results in 2.6% decrease in the 

risk for abdominal obesity (86).  It appears that weight and waist circumference are 

related to HEI scores.    

Diet quality using the HEI is related to biomarkers of nutritional status. Serum 

RBC folate levels, serum vitamin C, and serum vitamin E levels are positively correlated 

with HEI scores.  The highest values of the nutrients are found in individuals who have 

HEI scores greater than 80.   Surprisingly, vitamin D and ferritin levels are not 

associated with HEI scores (87).  This is unusual as it would be expected that as HEI 

decrease vitamin D and ferritin levels would decrease as these are deficiencies that are 

often present in morbidly obese patients (4). However, a rationale given is that vitamin 

D levels can fluctuate according to sunlight exposure and external factors such as blood 

loss can affect ferritin levels.  HEI scores are also associated with intake of nutritional 

supplements. As HEI scores increase, the amount of subjects taking supplements also 

increases.  One rationale for this is that people who consume supplements may be 

more conscious of their health (87).  HEI scores truly reflect diet quality as most 

nutritional biomarkers increase as HEI scores increase.   
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Chapter 3.0 Theoretical Framework 

The Health Belief Model (HBM) was developed to help explain compliance issues 

with preventative health programs and will be used to help describe the motivating 

factors of patients who undergo bariatric surgery and the behaviours often seen post 

surgery (88).  HBM contains four key constructs: 

 Perceived Susceptibility of developing a certain health condition (88-90).  In 

terms of obesity, it could be the perceived risk involved in developing obesity 

related health conditions (90). 

 Perceived Severity of developing a certain condition or leaving it untreated. For 

example, this could be the attitude toward the potential health consequences of 

obesity such as developing obesity related medical conditions (88-90). The 

perceived susceptibility and severity is the perceived threat (89). 

 Perceived Benefits that could result from taking action in terms of preventing or 

treating an illness (88-90). For example, weight loss surgery could lead to an 

improvement in diabetes management and related complications. 

 Perceived Barriers or difficulties that could result from undertaking a health 

behaviour change (88-90).  For example, attending regular follow-up 

appointments after bariatric surgery and maintaining lifestyle changes could be a 

potential barrier to undergoing surgery (89). 

Cues to action which lead to readiness to change are another aspect of the HBM.  

Environmental factors such as having a family member suffer the complications of a 
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disease caused by obesity may motivate a person to lose weight.  Also, physical factors 

such as painful joints may be a cue for an individual to take action to change behaviours 

in order to lose weight (88-90).    

Self-efficacy is one’s belief that he/she has the ability and self-confidence to 

make positive behaviour changes. Self-efficacy is the most important determinant of 

nutrition behaviour especially relating to food intake and purchases. Higher self-efficacy 

promotes more positive and fewer negative expectations about the consequences of 

healthier food choices.  Individuals with higher self-efficacy in their ability to make 

healthy food choices have lower levels of fat intake and higher amounts of fruit, 

vegetable, and fiber intake (91).  Once individuals recognize perceived threats to their 

health, self-efficacy is needed to overcome the perceived barriers in order to change 

behaviours.  Individuals with higher levels of self-efficacy are more likely to successfully 

change behaviours (90).   

Perceived threats are the main motivating factors for individuals to change 

behaviours (89). Since the primary motivation for individuals to pursue bariatric surgery 

is for medical/health reasons (63), it can be assumed that perceived threats will be the 

consequences of obesity on overall health. The perceived benefits of the surgery will 

have to be greater than the perceived barriers.  Possible perceived benefits for bariatric 

surgery may be improvements in overall health once weight loss is achieved.  Potential 

perceived barriers could be surgical complications or working at maintaining weight loss 

after surgery and self-efficacy will need to be present in order to overcome the 

perceived barriers. 
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Patients may view the components of the HBM differently after surgery. As 

mentioned earlier, as time after surgery increases, quality of life decreases and energy 

intake and weight often increase (12,13, 61).  In terms of the HBM, the perceived threat 

of health related consequences of obesity several years after surgery may decrease 

and individuals may resort back to pre surgery behaviours which may lead to weight 

gain and decreased quality of life.  Self-efficacy may decrease over time making it more 

difficult to see perceived benefits and overcome perceived barriers to change.  It is 

anticipated that individuals who are recently post surgery (1-2 years) would have a 

greater perceived threat of obesity related health consequences compared to those who 

are several years post surgery. This is because individuals who are within a shorter time 

frame after surgery would likely remember the impact of obesity on their health before 

surgery as well as remember the cues to action which helped motivate behaviour 

change.  This may lead to continued motivation to work at diet and lifestyle changes 

after surgery to maintain a healthy weight.  Self-efficacy will likely remain high as weight 

loss may help maintain self-confidence and motivation.  Over time, motivation may 

decrease, putting patients at risk for relapsing into behaviours which may lead to weight 

gain. 
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Chapter 4.0 Methodology 

4.1 Research Design 
This research study was a survey design and involved patients one year and 

greater after LSG.  Four day food records and HEI scores were used to measure 

nutritional intake and diet quality and a BQL questionnaire was administered to collect 

information on quality of life.    A retrospective chart review was used to collect 

information on laboratory parameters, patient characteristics, and height and weight.  

4.2 Ethical Considerations 
 The study received ethical approval from Mount Saint Vincent University and 

Capital Health (Appendix B).  Minor changes were required by Capital Health before full 

approval was obtained.   It was later decided to send follow-up letters to patients to 

remind them to participate in the study and these were mailed once ethical approval 

was received from both institutions.   Although informed consent was not necessary for 

this study, participants were giving their implied consent by taking part in the research. 

Participants were kept anonymous at all times throughout the research process.  

Research data was stored in a locked filing cabinet and electronic data was stored in 

encrypted files.            

4.3 Subject Selection  
Patients followed by the QEII Health Sciences Center weight loss surgery 

program, the single centre in Atlantic Canada specializing in LSG who had their LSG 

surgery between December 2008 and March 2010 were invited to participate in the 

study.  The multi-disciplinary weight loss surgery team was formed in December 2008.  

The time frame specified was chosen as it takes several weeks after surgery to advance 
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to a regular diet and it can also take several months for nutrient deficiencies to develop.  

Recruiting patients who were >1 year post operatively at the time of data collection may 

be reflective of potential nutritional consequences resulting from the surgery.  Also, this 

time frame may have allowed for changes in quality of life after surgery to take affect.    

Inclusion Criteria: 

 Patients must be able to read and write English 

Exclusion Criteria: 

 Major post operative complications 

 Patients not attending clinic follow-up appointments 

 Patients who were not getting routine blood work 

 Patients who did not complete both the food record and BQL questionnaire 

 

Weight Loss Surgery Program at the QEII Health Sciences Centre: 

Patients are referred to the Weight Loss Surgery Program at the QEII by their 

family doctor. Patients attend a group pre-surgery clinic appointment where they learn 

about the LSG and the importance of lifestyle changes. If the patient feels they are 

ready to make the necessary changes and if members on the weight loss surgery team 

feel they may be an appropriate candidate, patients proceed onward to be assessed 

individually by the professionals on the team.  During the assessment process patients 

are further assessed for candidacy, receive additional education about the surgery and 

undergo surgery if appropriate.  Post surgery follow-up occurs one month, three 

months, six months, 12 months and then yearly for five years. Table 4 lists the 



32 

 

information collected and monitored for each patient during initial assessment and then 

during post surgery follow-up. 

Table 4 - Information Collected and Monitored by the Weight Loss Surgery Team 

Information Monitored 

Total Cholesterol AC glucose Gamma GT FT4 

HDL Cholesterol Hemaglobin A1C Urea Vitamin D 

LDL Cholesterol ALT Creatinine Calcium 

Triglyceride AST Albumin Vitamin B12 

Triglyceride/HDL ratio LD TSH Folate 

Hemaglobin Ferritin Thiamine Blood Pressure 

Weight Height BMI C-reactive protein 

 

Patients are asked to keep a daily food record which is reviewed by the dietitian 

at each appointment.  Often patients record their food intake in a personal journal 

resulting in the information not being included in the medical record.  Patients are 

required to have blood work done before each appointment and the results are 

reviewed by the dietitian and nurse practitioner.  Information from clinic appointments 

and hospital admissions is stored in an electronic health record as well as in a paper 

chart.  The paper charts are available from the nurse practitioner.       

4.4 Recruitment Procedure 
Approximately 72 patients were eligible to participate.  Patients who had 

surgeries between the specified dates and who fit the inclusion and exclusion criteria 

were identified by the weight loss surgery team’s dietitian and nurse practitioner.  The 

dietitian or nurse practitioner provided each attending physician’s administrative 
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assistant a list of names of patients who were selected to take part and the researcher 

provided them with a list of subject numbers to assign to each patient that was 

recruited. Subjects were recruited by sending a letter in the mail from each patient’s 

attending physician inviting them to participate (Appendix C). The letter introduced the 

researcher, clearly outlined the purpose of the research, and explained that if the patient 

chose to participate they were giving their implied consent and were also allowing the 

researcher to complete a retrospective chart review. Included with the letter, was a BQL 

questionnaire (Appendix A) and blank four day food records (Appendix D) (each 

containing a subject number) to be completed if the patient chose to participate.  The 

researcher placed subject numbers on the food records and BQL questionnaire and 

placed them along with the physician letter in an envelope.  Each patient’s attending 

physician’s administrative assistant placed names and addresses on each envelope 

that corresponded with the subject numbers on the food records/questionnaire inside 

the envelope.  An empty stamped envelope with the attending physician’s mailing 

address was also included for return of the completed food records and questionnaire.    

A follow-up letter (Appendix E) was sent to patients about six weeks after the 

initial package was mailed to remind patients to participate in the study if they were 

interested.  The researcher placed the letters in envelopes and each attending 

physician’s administrative assistant placed address labels on the envelopes and placed 

them in the mail.  This procedure ensured that the researcher did now know participants 

prior to the provision of implied consent.  

4.5 Data Collection 
 Data was collected between June 2011 and November 2011.  
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4.5.1 BQL Questionnaire 

The BQL questionnaire (Appendix A) contained instructions on how to complete 

it.  Questions regarding the use of vitamin and herbal supplements required to assess 

adequacy of intake were added to the original version of the questionnaire.  

 
4.5.2 Four Day Food Record 

The four day food record (Appendix D) contained instructions on how to complete 

a detailed record in addition to information on how to record serving sizes.  An internet 

address to a narrated slide show on how to record food intake accurately was provided.  

The slide show was posted on the Capital Health internet website under the Weight 

Loss Surgery Program.   Subjects were asked to record all food and beverages 

consumed each day along with the time of when it is consumed.  There was space on 

the top of each page of the food record for subjects to record the date. Subjects were 

asked to include one weekend day in the record as previous research shows that 

nutritional intake on weekend days is often different than on weekdays (77).  

4.5.3 Retrospective Chart Review   

The retrospective chart review was performed to collect information on subject 

characteristics, weights, and laboratory parameters.  The electronic health record at 

Capital Health is called Horizon Patient Folder (HPF) and it contains scanned 

documents from previous hospital admissions and clinic appointments. The documents 

are in order starting with the most recent documents at the beginning of the file.  

Medical records were obtained on HPF by entering a patient’s medical record number. 

The medical record number was obtained through the subject number located on the 

returned questionnaires and food records.  When the food records/questionnaires were 
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returned to each attending physician’s administrative assistant, he/she located the 

medical record number that corresponded to the name.  Each participant’s name was 

identified through the subject number. The attending physician’s administrative assistant 

gave the returned food records and questionnaires to the researcher along with a list of 

medical record numbers that corresponded to the subject numbers on the returned 

items.   

Some of the information was initially collected by reviewing dictated letters on 

HPF from previous clinic visits which contained information on blood work results, 

weight, and overall progress.  The information on HPF was often incomplete so paper 

charts located in the nurse practitioner’s office were reviewed for each patient to collect 

necessary study data.  

Most recent laboratory values were collected as shown below. 

Table 5 - Lab Values, Normal Ranges, and Rationale for Measuring 

Laboratory value Normal Range* Rationale 
 

 
Albumin 

 
35-50 g/L 

 
Marker of overall nutritional status over the 
previous 21 days (92).  Indicator of whether a 
patient is meeting their nutritional needs. 
 

 
Vitamin D 

 
>75 nmol/L 

 
Deficiency is often seen in morbid obesity (36) 
and in post bariatric surgery (42,44). 
 

 
Vitamin B12 

 
156-672 pmol/L 

 
Deficiency is often seen in morbid obesity and 
in post bariatric surgery.  Fundus (containing 
parietal cells) is removed during LSG which is 
needed to absorb vitamin B12 (40). 
 

 
Folate 

 
>12 nmol/L 

 
Deficiency is often seen in morbid obesity 
(42,43) and in post bariatric surgery (36,40). 

 
Hemoglobin 

 
120-160 g/L 

 
Used along with ferritin to identify iron 
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deficiency anemia.  Low levels indicate anemia 
(93). Post bariatric surgery patients are at risk 
for iron deficiency anemia (36,40). 

 
Ferritin  

 
12-100 ng/mL 

 
Used along with hemoglobin to identify iron 
deficiency anemia.  Low levels indicate iron 
deficiency (93). Post bariatric surgery patients 
are at risk for iron deficiency anemia (36,40).  
 
 

 
Vitamin B1 

 
7-44 nmol/L  

 
Requested to record from the weight loss 
surgery team at the QEII as gastric bypass 
patients are deficient in this vitamin and it 
would be interesting to determine if LSG 
patients develop deficiency. 
 

 
C- reactive Protein 

 
0-8.0 mg/L 

 
Measure of inflammation.  Value is needed to 
interpret albumin as albumin is a negative 
acute phase reactant (92). 
 

*Based on Capital Health’s laboratory reporting system 
 

The reference ranges for the laboratory values collected varied for different facilities 

outside of Capital Health.  The references ranges were recorded along with each 

laboratory value.  

The following information was collected from the retrospective chart review: 

Weights: Initial weight before surgery and most recent weight 

Height: Most recent record on file 

BMI:  Most recent record on file or calculated using height and most recent weight 

Percentage weight loss:  Calculated by the number kilograms lost divided by initial 

weight in kilograms multiplied by 100%.   

Date of Surgery:  Collected to measure the amount of time that had passed since 

subjects had their surgery. 
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Season vitamin D measured:  Assess known seasonal variation in vitamin D nutritional 

status. 

Socio demographic variables included age, gender, employment status, and marital 

status were collected to determine if there would be a relationship between subject 

characteristics and study results.  The data were recorded on a Data Collection Tool 

(Appendix F). 

 Information on patient characteristics such as age and gender was available on 

the top of each page on HPF or in the paper chart.  Information on employment and 

marital status was available from the individual assessment prior to surgery.  Data on 

initial weight was also found in the initial assessment notes.  The date of surgery was 

found in a variety of places on HPF such as notes from the hospital admission for the 

surgery or under clinic follow-up letters. It was also available in the paper chart in clinic 

follow-up letters. 

4.6 Data Analysis 

4.6.1 Four Day Food Record 

Food records were reviewed carefully paying close attention to overall themes 

that emerged and personal messages written in by participants.  The number of meals 

and snacks consumed for each participant were recorded. A snack was defined as less 

than 150 calories and meals were considered to be more than 150 calories and were a 

minimum of 1.5 hours apart.    
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All of the codes in The Food Processor, ESHA (Elizabeth Stewart Hands and 

Associates) Research, Salem Oregon, Version 10.6.0 were reviewed and a list was 

formulated.   Correct codes were placed next to the corresponding food item in each 

record. The codes and quantities for each food item were entered into The Food 

Processor to obtain nutrient analysis printouts for each day of intake for each 

participant. If quantities were not listed in the food record, they were estimated based on 

Eating Well with Canada’s Food Guide and on information from the QEII Weight Loss 

Surgery dietitian. 

Macronutrient distribution was calculated by dividing the overall average energy 

intake from each macronutrient by total energy intake, multiplied by 100%. Estimated 

energy requirement (EER) for a sedentary lifestyle was calculated using the Institute of 

Medicine’s equation for BMI greater than 25 kg/m2 (70).     

Male  EER = 1085.6-10.08* age (years) + 1*(13.7* weight (kg) + 416* height (m)) 

Female  EER = 447.6-7.95* age (years) + 1*(11.4* weight (kg) + 619* height (m)) 

Ratio of actual energy intake to EER was calculated to assess under/over reporting.   

 Expected weight loss was calculated to determine if it differed from actual weight 

loss which may predict underreporting. The caloric deficit to equal a weight loss of 1kg 

per week was estimated at 700 calories per day.  The following calculations were 

carried out: 
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 This difference between EER and actual energy intake was divided by 700 

calories per day and multiplied by 48 weeks (average length of time between 

surgery and most recent weight) to give the expected weight loss in kilograms. 

 The expected weight loss was subtracted from the pre-surgery weight to give the 

expected post surgery weight. 

 Expected percentage weight loss= 

(pre-surgery weight)-( expected post surgery weight)/(pre-surgery weight) x100% 

4.6.2 Measuring Dietary Adequacy 

Estimated Average Requirement (EAR) was used as the reference standard to 

estimate an individual’s nutrient requirement.  Micronutrient intakes for each participant 

were obtained from the nutrient analysis printouts. Micronutrient intake and the EAR 

were used to calculate risk of micronutrient inadequacy/adequacy for participants.         

The following calculations were carried out (78). 

 The standard error (SE) and n at the population level from the Canadian 

Community Health Survey (CCHS) was used to calculate standard deviation 

(SD).   

SE=SD/square root of n 

SD=SE* square root of n 

 Variance of daily intake was determined by squaring of the SD 

 The square of the SD was divided by number of days of observed intake. 
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 This was added to the square of the coefficient of variation (CV).  CV = 10% of 

the EAR except, 15% for niacin. 

 The square root was then taken to determine SDD for distribution. 

 Difference (D) between mean intake and EAR/SDD distribution = z score.  The 

table below was used to determine the probability of risk of adequate/inadequate 

intake.   

Table 6- Criteria to Predict Probability of Correct Conclusion of 
Adequate/Inadequate Micronutrient Intake 

Criterion Conclusion Probability of correct 
conclusion 

D/SDD > 2.00 Usual intake is adequate 0.98 

D/SDD > 1.65 Usual intake is adequate 0.95 

D/SDD > 1.50 Usual intake is adequate 0.93 

D/SDD > 1.00 Usual intake is adequate 0.85 

D/SDD > 0.50 Usual intake is adequate 0.70 

D/SDD > 0.00 Usual intake is adequate 
(inadequate) 

0.50 

D/SDD < -0.50 Usual intake is inadequate 0.70 

D/SDD < -1.00 Usual intake is inadequate 0.85 

D/SDD < -1.50 Usual intake is inadequate 0.93 

D/SDD < -1.65 Usual intake is inadequate 0.95 

D/SDD < -2.00 Usual intake is inadequate 0.98 

 

To calculate the percentage of participants with risk of inadequate intake for each 

micronutrient, the number of participants with a probability of inadequacy was divided by 

n. To calculate the percentage of risk of inadequate micronutrient intake for each 
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participant, the overall number of inadequate micronutrient intakes for each subject was 

divided by 12 (the number of micronutrients measured). 

4.6.3 Healthy Eating Index  

 Food records were reviewed to calculate HEI scores for each participant. The 

number of servings consumed by participants for the first seven food categories (Table 

3) in the HEI adequacy component was estimated based on food guide serving sizes 

from Eating Well with Canada’s Food Guide (94).  The number of grams of saturated fat 

for the saturated fat food category in the adequacy component was obtained from the 

nutrient analysis printout. Percentage of total energy intake from saturated fat and 

sodium intakes for the moderation component was taken from the nutrient analysis 

printout.  The amount of calories from “other food” for the other food category in the 

moderation component was obtained from looking up the nutritional information of these 

foods in the nutrient analysis program.  The calories from other foods consumed were 

divided by the total amount of energy consumed to calculate percentage of calories 

from other food.  

 Scores were calculated for the two components of the HEI scoring system.  

Adequacy Component: 

 Density score was calculated for each food category as per 2005 HEI syntax 

(95).  

The total number of servings is the servings of food consumed from each 

adequacy food category. 
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  Density Score=Total number servings/total calories     

 A score was assigned proportionately according to the Canadian adaptation 

scoring criteria based on age and gender (Table 3). 

Moderation Component: 

 The percentage of total energy intake for saturated fats and other foods was 

assigned proportionately based on Canadian adaptation scoring criteria (Table 

3). 

 A score for sodium was assigned proportionately based on comparing intake to 

adequate intake and tolerable upper limits.   

 HEI scores were calculated for each participant’s days of intake by summing the 

scores from the food categories in the adequacy and moderation components.  Overall 

scores were calculated for the adequacy and moderation components for comparison 

purposes. 

Some of the HEI food categories were the same as the four food groups in 

Eating Well with Canada’s Food Guide (94).  The HEI data were used to calculate the 

consumption of servings from the food groups. 

4.6.4 Laboratory Data 

 Laboratory values were categorized into normal, above normal, of deficient 

based on the normal ranges given by the laboratory.  

4.6.5 BQL Questionnaire 
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 The majority of the questions in the BQL questionnaire were scored based on 

the assigned scoring criteria.  An additional question on vitamin supplements was 

added to the questionnaire for convenience purposes but was not assigned a score 

because it is not related to quality of life. The BQL questionnaire contained some 

scoring errors.  Questions seven through nine in part two of the questionnaire were 

reverse scored so that a negative attitude would not be associated with higher scores 

and better quality of life (Appendix G).  This was also done in a previous study that used 

the questionnaire (68).   

  Various combinations of questions were run through reliability analysis on 

SPSS and a Cronbach's Alpha was calculated to measure internal consistency.  

Question 11 a-c in part two was removed due to the impact it had on lowering 

Chronbach’s Alpha.  The last physical condition/symptom listed in question one in part 

one was removed as no participants reported it. After removing the questions, the 

Cronbach’s Alpha was .692 which is very close to the internal consistency of the original 

version (69).  BQL scores were standardized on a 0 to 100 scale with higher scores 

indicating better quality of life.  

4.6.6 Statistical Analysis 

Data were entered into Microsoft Office Excel 2007 (version 12.0.6425.1000, 

Microsoft Office Corporation, USA) or in SPSS (version 18, International Business 

Machines (IBM), Armonk, NY, USA).  Socio demographic, dietary, laboratory values, 

BQL questionnaire scores, and diet quality scores were treated as continuous variables 

or were dichotomized into groups greater than and equal to the mean or less than the 
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mean or into age groups of <50 years and >50 years and treated as categorical 

variables. Data were summarized using mean, standard deviation (SD), percentages, 

and ranges and were presented in tables and figures.  Pearson Correlation analysis 

was used to measure associations between continuous variables.  Level of significance 

for a two-tailed Pearson Correlation analysis at alpha of .05 for n=19 participants is 

0.456. Two tailed t-tests (Levene’s Test for Equality of Variances) were carried out in 

SPSS to determine significant differences between age group and continuous variables.  

Chi-squared test for independence was used to determine differences between 

observed and expected frequencies of categorical variables. All statistical significant 

results are defined as p<.05.  

  4.6.7 Subgroup 

A small group of participants who completed the BQL questionnaire but did not 

complete the food record were analyzed separately. Descriptive statistics were used to 

summarize percentage weight loss, pre and post surgery BMI, age, overall BQL scores 

and components of the BQL questionnaire.    
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Chapter 5.0 Results 

Seventy-two (72) patients were invited to take part in the study of which 22 

completed the BQL questionnaire and 19 completed the food record giving response 

rates of 31% and 26% respectively. Eighteen (18) participants completed a four day 

food record and one participant completed a three day food record.  Some categories of 

the demographic variables cannot be reported (n<5) in keeping with Statistics Canada 

(96) confidentiality requirements. 

The subgroup (n=3) of participants who completed the BQL questionnaire but did 

not complete the food record had similar characteristics as the larger group and means 

did not vary greatly as a result of exclusion.  For example, the BQL scores for those 

who completed the BQL questionnaire (n=3) were the same as those who completed 

the BQL questionnaire and food record (n=19).   

There is a discrepancy in the amount of time between surgery and 

weight/laboratory measurements, and between surgery and completion of food 

records/BQL questionnaires. The average length of time between date of surgery and 

most recent weight/laboratory values was about one year.  The average length of time 

between surgery and collection of food records/BQL questionnaires data was 22 

months.  This is because at the time of data collection, most participants were within a 

couple of months of being due for their yearly clinic follow-up appointment where 

updated weights and laboratory measurements would have been obtained.   
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5.1 Demographic and Weight Distribution 

The majority of participants were female, employed, married, and 50 years and 

older.   Mean age was 48.2 +/- 8.6 years and the mean length of time post surgery was 

22 months with an average percentage weight loss of 26.1+/-10.6% at 13 months after 

surgery.  Participants who weighted more prior to surgery lost more weight after surgery 

(r=0.482, n=19, p<.05). Those <50 years had higher pre-surgery BMI and lost more 

weight post surgery when compared to the >50 age group.   

Table 7 - Demographics, BMI, and Percentage Weight Loss by Age Category 13 
months after LSG 

Age 
Category 
 
(n) 

Age (years) Married *Pre surgery 
BMI (kg/m2) 

*Post surgery    
BMI (kg/m2) 

*Percentage 
weight loss 

< 50 yrs 
 
(9) 

Range:35-49 
 
*41.2+/-5.6 
 
(47%) 
 

56% 48.7 +/-9.6 31.6 +/-3.8+ 33.6 +/-10.8+ 

>50 yrs 
 
(10) 

Range :50-67 
 
*54.5+/-5.3 
 
(53%) 
 

60% 46.7 +/- 6.6 37.5 +/- 7.1+ 19.3+/-7.8+ 

*Expressed at mean +/- SD    +Statistical significance (p<.05) 

    

Although unmarried participants lost 6% more weight (24.3 % versus 30.4%), this 

difference was not statistically different.    

5.2 Laboratory Data Distribution 

The average length of time between surgery and most recent blood work was 11 

months. Of all the nutrients assessed for adequacy, only Vitamin B12 was found to be 

deficient.  Two participants (10.5%) had vitamin B12 deficiency and they were evenly 
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distributed among both age groups. Both participants with the deficiency were taking a 

multivitamin, and one participant was also taking a vitamin B12 supplement.  Vitamin B12 

levels were negatively skewed showing most intakes to the lower to mid range of 

normal (156-672 pmol/L) (Figure 2).  

 

Figure 2 -  Range of Vitamin B12 levels 11 months after LSG 

 

Many participants had suboptimal vitamin D levels. One participant had 

insufficient vitamin D levels (<40 nmol/L) and eight participants (42%) had levels 

between insufficient and desirable (>40nmol/L but <75 nmol/L) as per criteria provided 

by the laboratory (97) and were divided evenly among the two age groups. No 

participants had levels that would be considered deficient and about three quarters of 

participants that had below desirable levels were taking a multivitamin/mineral 

supplement and a vitamin D supplement. The range of vitamin D levels was fairly 

normally distributed (Figure 3).  

4 

9 

4 

1 1 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

100-199 200-299 300-399 400-499 500-599 

N
um

be
r o

f P
ar

tic
ip

an
ts

 

Vitamin B12 Level (pmol/L) 

Range of Vitamin B12 Levels 



48 

 

 

Figure 3 -  Range of Vitamin D levels 11 months after LSG 

 

Vitamin B1 and albumin levels were normal for all participants. One participant 

had an above normal CRP level and another had an above normal folate level and were 

taking a folic acid supplement. Three participants (15.7%) had below normal ferritin 

levels and two of them were in the <50 age group. Two participants had below normal 

haemoglobin levels and one of them also had a below normal ferritin level.  One 

participant had below normal levels/deficiency in both ferritin and vitamin B12.  Some 

participants had missing lab values for certain nutrients that were measured making it 

possible that those with a missing value may have had a deficiency.  
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Table 8 - Normal ranges, Mean+/- SD of Laboratory Tests by Age Category 11 
months after LSG 

Laboratory Test Normal Range <50 Years (n) >50 years (n) 
 

Folate 
 

>6.25 nmol/l  27.2+/-10.2 (8) 32.5+/-15.2 (8) 

Vitamin B12 
 

156-672 pmol/L 256.0+/-59.0 (9) 314.0+/-125.6 (10) 

Vitamin B1 
 

7-44 nmol/L 38.2+/-13.2 (7) 40.4+/-15.5 (7) 

Vitamin D >70 nmol/L Desirable 
<40 nmol/L Insufficient 
<25 nmol/L Deficient 

77.8+/-13.3 (9) 82.7+/-35.3 (10) 

Albumin 
 

35-50 g/L 39.3+/-3.0 (9) 41.5+/-3.8 (10) 

Ferritin 
 

10-291 ug/L 48.6+/-57.2 (9) 107.2+/-136.4 (9) 

Hemoglobin 
 

120-160g/L 126.6+/-12.6 (9) 139.0+/-16.3 (10) 

C-Reactive Protein 
 

<10mg/L 3.8+/-3.2 (9) 4.8+/-4.6 (10) 

 

 

5.3 BQL Questionnaire  

5.3.1 BQL Scores 

The amount of time surgery between surgery and BQL questionnaire 

administration was 22 months.  The BQL questionnaire scores ranged from 51 to 95.2 

with a mean of 78.1+/-14.0 out of 100. The distribution of BQL scores was binomial with 

the 60-69 and 80-89 ranges containing the most participants compared to the other 

three ranges (Figure 4).   
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Figure 4 - Range of BQL Scores 22 months after LSG 

 

Post-surgery BMI was negatively correlated with the BQL score (r=-0.641, n=19, 

p<.05) while percentage weight loss was positively correlated with the BQL score 

(r=0.476, n=19, p<.05). Participants aged <50 had higher BQL scores, were on less 

medications, and had fewer physical symptoms/conditions compared to the >50 age 

category.  There was no association between energy intake and BQL score. 

Table 9- Overall BQL Score and Components of BQL Questionnaire by Age 
Category 22 months after LSG 

Age 
Category 

*BQL Score 
(Range) 

*Raw Attitude 
Score 

*Number of Physical 
symptoms/conditions  

*Number of 
Medications 

<50 years 82.3+/-9.7 
(62.5-86.5) 

52+/-7.3 2.3 +/-2.18 0.7 +/-.71 

>50 years 74.2+/-16.6 
(51-94.2) 

51.7+/-5.4 3.6 +/-2.6 1.4 +/-1.7 

*Expressed as mean +/- SD  
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5.3.2 Medication Intake 

The >50 age group took more medication than the <50 group.  Most participants 

(57.9%) took at least one medication on a regular basis. The majority of individuals 

were taking one medication (36.8%) and few (10.5%) were taking three or four 

medications. Anti-depressants, anti-hypertensives, and pain killers were taken most 

frequently.  Appetite suppressants and diuretics were taken less often (Figure 5). 

  

 Figure 5 - Prevalence of Medication Intake 22 months after LSG 

 

5.3.3 Physical Symptoms/Medical Conditions 

Eighty-four percent (84%) of participants reported physical symptoms/medical 

conditions. Forty-two percent (42%) reported two to three symptoms/conditions and 

fewer (15.8%) reported five to seven symptoms/conditions. Participants with more 

physical symptoms were older (r=0.499, n=19, p<.05) and there was no association 
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between the number of physical symptoms and weight loss.  One third of participants 

self identified as being diabetic and 18% of participants reported taking medications to 

manage diabetes (Figure 5). About a quarter of participants identified themselves as 

having hypertension and the same number reported taking antihypertensive drugs.  

  

Figure 6 - Prevalence of Physical Symptoms/Medical Conditions 22 months after 
LSG 

 

5.3.4 Attitude 

The majority of participants (84%) rated their quality of life as “good” to “very 

good” (Table 10).  Consistent with this appraisal (84%) rated their satisfaction with life to 

be “true” to “absolutely right” and about three quarters of participants “agree” to feeling 

self-confident. There was no association between attitude score and weight loss.  
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Table 10 - Responses to the Attitude Component of the BQL Questionnaire 

I like my weight. 

 □ (0%) □ (10.5%) □(52.6%) □(26.3%) □(10.5%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely  

right 
 
I can accept my weight. 
 □ (0%) □(0%) □(26.3%) □(47.4%) □(26.3%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely 

right 
 
 How is your actual quality of life? 
 □(0%) □(0%) □(15.8%) □(26.3%) □(57.9%) 
 Very bad Bad Ok Good Very good 
 
 I exercise regularly. 
 □(0%) □(0%) □(26.3%) □(21.1%) □(52.6%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely 

right 
 
 I am participating In social activities (movies, etc). 
 □(0%) □(5.3%) □(5.3%) □(15.8%) □(73.7%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely 

right 
 
 I often meet friends or family. 
 □(0%) □(0%) □(21.1%) □(26.3%) □(52.6%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely 

right 
 
 I feel excluded from social life. 
 □ (68.4%) □(21.1%) □(5.3%) □(0%) □(5.3%) 
 Absolutely  

wrong 
Wrong Half/half True Absolutely 

right 
      
 
I feel under pressure because of my weight 
 □(31.6%) □(36.8%) □(21.1%) □(10.5%) □(0%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely 

right 
 
Sometimes, I feel depressed. 
 □(31.6%) □(31.6%) □(15.8%) □(21.1%) □(0%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely 

right 
 
 All in all, I feel satisfied in my life. 
 □(0%) □(0%) □(15.8%) □(42.1%) □(42.1%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely 

right 
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5.4 Vitamin Supplement Intake 

Mean daily supplement intakes were 2.7+/-1.3 and 2.9+/-1.9 for the <50 and >50 

age groups respectively 22 months after surgery. Almost all participants (95%) indicated 

that they took a vitamin/mineral supplement regularly.  The number of supplements 

consumed ranged from zero to seven.  More than half (53%) of participants took two or 

three supplements.  The most common “other supplements” taken were herbal sleep 

aids and omega three.  The majority of participants took a multivitamin/mineral 

supplement, vitamin D, and calcium (Figure 7).  

 

Figure 7- Prevalence of reported Nutrition Supplement Intake 22 months after 
LSG 
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 I feel self-confident. 
 □(0%) □(0%) □(26.3%) □ (26.3%) □ (47.4%) 
 Absolutely 

wrong 
Wrong Half/half True Absolutely 

right 



55 

 

5.5 Healthy Eating Index 

The overall mean HEI score was 60.4 +/-8.8 with a range of 37.5-69.9 out of a 

maximum score of 100 at 22 months after surgery. The mean score for the adequacy 

and moderation components were 30.2 and 31.1 out of maximum scores of 60 and 40 

respectively. The HEI scores improved as energy intake decreased (r= -0.564, n=19, 

p<.05) (Table 11).   

Table 11- Mean Scores for HEI Categories by Age Group 22 months after LSG 

Food Category <50 years* >50 years* 
 

Adequacy Component 

Vegetable and Fruit 3.2 +/-1.0 3.2+/-1.3 

Green and orange 
vegetables 

1.3+/-.9 1.9+/-1.2 

Whole fruit 2.4+/-1.0 2.3+/-1.3 

Grain .7+/-.5 1.2+/-.4 

Whole grain .7+/-1.1 1.1+/.8 

Milk and Alternatives 6.2+/-1.8 5.1+/-2.1 
 

Meat and Alternatives 6.7+/-1.5 6.4+/-1.1 
 

Unsaturated Fat (g) 2.3+/-.7 3.3+/-1.7 
 

Moderation Component 
 
Saturated fat (%) 
 

6.2+/-2.6 4.7+/-2.3 

Sodium (mg) 
 

9.3+/-1.4 8.1+/-2.2 

Other Food (%) 1992 
version of food guide 

17.8+/-3.3 16.5+/-3.9 

   *Expressed as mean +/- SD 

The majority of points were scored in the moderation component, particularly in the 

percentage of calories from “other food” category for both age groups. The <50 age 
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group had higher scores in the moderation component and overall compared to the >50 

age group. 

Table 12 - Scores for the Components of the HEI and overall HEI Score 22 months 
after LSG 

 *Expressed as mean +/-SD 

5.6 Four Day Food Record 

 Energy intake ranged from 856-2060 kilocalories per day with a mean energy 

intake of 1256+/- 384.5 kilocalories per day. Protein intake ranged from 47 to 115 g per 

day with a mean intake of 77.3 +/-17.5g per day.  Protein intake increased as energy 

intake increased (r=.682, n=19, p<.05).  Participants with higher energy intakes were 

more likely to have a greater number of physical symptoms/medical conditions (p<0.5). 

The ratio between energy intake and EER ranged from 0.36 to 0.92 with a mean of 

0.57+/-.17.  Mean Predicted percentage weight loss was 65+/-26% for the <50 age 

group, 58+/-25% for the >50 age group, and 53+/-23% overall. 

Participants in the <50 age group consumed fewer calories, consumed less 

percentage of total calories from fat and had similar protein, meal, and snack intake 

compared participants in the >50 age category. In terms of servings from the various 

food groups from “Eating Well with Canada’s Food Guide”, the <50 age group 

consumed less servings of grains and a greater number of servings from milk and 

alternatives compared to the >50 age group (Table 13). Consumption of servings from 

Age Category 
 

*Adequacy 
Component Score 

*Moderation 
Component Score 

*Overall HEI Score 
 

<50 years 29.7 +/- 3.4 33.3 +/-4.2 61.2+/-6.6 
 

>50 years 30.5+/-5.6 29.9 +/-6.6 59.7+/-10.7 
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the vegetables and fruit and meat and alternatives food groups were similar between 

the two age groups. Mean ratios of energy/EER were identical between the two age 

groups and underreporting of energy intake was about 43%.   

Table 13- Energy, Macronutrient, Meal and Snack intake, and Food Guide Serving 
Consumption by Age Category 

 <50 years >50 years 
 

Energy (kcal) 
 

1169.5 +/-281.8 1334.3 +/-459.2 

 EER 
 

2087.6+/-210.6 2328.8+/-335.5 

Energy/EER .57+/.19 
 

.57+/-.17 
 

Protein (g) 
 

75.8 +/-15.3 78.7+/-20.0 

Meals 
 

2.6 +/-1.5 2.0 +/-.80 

Snacks 
 

3.1 +/-.45 3.2+/-.27 

 Protein (% of Kcal) 
 

26.4 +/-5.0 24.9+/-5.9 

Carbohydrate (%of kcal) 
 

45.0+/-9.0 39.8+/-8.1 

 Fat (% of Kcal) 
 

29.0+/-7.4 36.6+/-.98 

Food Guide Servings 
Fruit and Vegetable 
 

3.7 +/-1.2 3.5+/-1.6 

Grain 
 

1.4+/-.9 2.4+/-.9 

Milk and Alternatives 
 

2.3+/-1.13 1.9+/-.05 

Meat and Alternatives 
 

2.4+/-.4 2.6+/-.6 

 

There is a large degree of variation in micronutrient intakes. Participants 

consumed less vitamin D and iron compared to the EAR and a greater amount of niacin, 

vitamin B6 and vitamin B12 compared to the EAR (Table 14). 

 



58 

 

 

Table 14 – Mean Micronutrient Intake Compared to the EAR 22 months after LSG 

Micronutrient Mean Intake+/-SD *EAR 

Vitamin C (mg) 63.4+/-37.2 60-75 

Vitamin A (IU) 6926.3+/-3923.6 2083 

Calcium (mg) 886.8+/-366.0 800-1000 

Folic Acid (mcg) 227.9+/-126.2 320 

Iron (mg) 10.3+/-8.0 5-8.1 

Niacin (mg) 19.5+/-7.5 11-12 

Riboflavin (mg) 1.17+/-.47 0.9-1.1 

Vitamin B6 (mg) 2.4+/-4.4 1.1-1.4 

Vitamin B12 (mcg) 4.77+/-4.5 2.0 

Vitamin D (IU) 113.6+/-82.8 400 

Zinc (mg) 6.1+/-2.2 3.8-9.4 

*According to age and gender 

Participants with risk of inadequate intake of micronutrients ranged from one to 

ten out of a possible 12 micronutrients analyzed.  Eight participants (42%) had risk of 

inadequate intakes of between three and five micronutrients and nine participants (47%) 

had risk of inadequate intakes of between seven and ten micronutrients.  Participants 

with lower energy and protein intakes were more likely to be at a lower risk of 

inadequate intakes (p< .05). The percentage of participants with risk of inadequate 

intakes of various micronutrients is described in Figure 8.  Vitamin D had the highest 

probabilities of inadequacy with almost 80% of participants with a 0.70 to 0.85 

probability of inadequacy using z-scores. 
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Figure 8 - Prevalence of Risk of Inadequate Micronutrient Intake 22 months after 
LSG 

 

A greater number of participants in the <50 age category had risk of inadequate 

vitamin C, calcium, iron, riboflavin, vitamin B6, and zinc intake compared to the >50 age 

group. The number of participants with risk of inadequate intakes of folic acid and 

vitamin D were similar between the two groups and the >50 group had a greater number 

of participants at risk of inadequate vitamin B12 intakes compared to the <50 age 

category.  There was a significant relationship between age category and risk of 

inadequate iron intakes.  Participants in the <50 age category were more likely to be at 

risk of inadequate iron intake (p<.05). 
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Table 15 - Prevalence of Risk of Inadequate Micronutrient intake by Age Category 
and Chi Square Analysis between Age and Adequacy/Inadequacy of intake 

+ statistical significance (p<.05) 

In terms of supplement use and nutrient intake, two participants taking an iron 

supplement had a probability of adequate iron intakes.  One participant taking a folic 

acid supplement had a probability of adequate dietary folate intake.  All individuals (n=6) 

taking a calcium supplement had a risk of inadequate calcium intake. 

 

 

 

 

Micronutrient <50 Years >50 Years Degrees of 
Freedom 

Chi Square  
(p-value) 

Vitamin C 77% 70% 1 .7 

Vitamin A 11% 0% 1 .4 

Calcium 56% 80% 1 .09 

Folic Acid 89% 90% 1 .9 

Iron 67% 20% 1 .04+ 

Niacin 11% 10% 1 .9 

Riboflavin 44% 30% 1 .5 

Vitamin B6 44% 40% 1 .9 

Vitamin B12 0% 10% 1 .5 

Vitamin D 100% 100% 1 ____________ 

Zinc 100% 60% 1 .1 
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Chapter 6.0 Discussion 

6.1 Introduction  
Obesity is a major health issue in Canada.  One quarter of Canadians are 

considered obese (1) and in Nova Scotia 30% of women and 20% of men are obese 

(2).   Bariatric surgery has been shown to be the only effective long term treatment for 

morbid obesity (16).  Several reports indicate that the LSG is an effective weight loss 

surgical procedure without the surgical and nutritional complications associated with 

other types of weight loss procedures (8,30).  Nutritional status and quality of life after 

LSG has not been extensively investigated and this is the first study to examine both 

nutritional intake and quality of life together. In addition, this was unique in the number 

of tools used to measure nutritional status and the use of the BQL questionnaire to 

measure quality of life in the LSG population.   

 The Health Belief Model (HBM) can be used to help explain motivating factors of 

participants who undergo weight loss surgery and behaviours seen post operatively 

(88).  Patients may be motivated by the potential threat of obesity to overall health (89) 

which will be reduced through surgery.  Self-efficacy is needed to overcome perceived 

barriers of undergoing surgery and to live a healthy lifestyle after surgery.  Self-efficacy 

plays a role in long term health behaviour changes (91) and degree of self efficacy may 

impact long term outcomes of weight loss surgery which may influence quality of life.      

6.1.1 Response Rate 

Participant response rate was within acceptable range although lower than other 

self-administered, mailed surveys reported in the literature (98). There are no studies 
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that used these tools together in a weight loss surgery population. Typically the 

response rate for food records and QOL questionnaires range from 42% (99) to 59% 

(100) respectively. The response rate of this study appears reasonable considering the 

amount of time that participants were asked to invest in the study and the type of 

information that was gathered.  

6.2 Demographics and Weight 

 Participants were dichotomized into two age groups: <50 years and >50 years. 

This was due to several reasons: dividing participants amongst other demographic 

groups caused an uneven distribution of individuals which created one small group with 

a size that did not comply with Statistics Canada confidentiality requirements (n<5) (96); 

the age groups likely reflected pre and post menopausal status; and age groups were 

similar to the cut-offs for the EAR of micronutrients (19-50 and >50 years) (41).       

Similar to other studies, more women compared to men had a LSG.  

(8,10,12,13,36,53,54,68).  This is related to several factors:  there are more obese 

women compared to men (2); women are more impacted by obesity and dissatisfaction 

with appearance compared to men (64); and women may have a greater insight on the 

direct consequences of the health impacts from their weight and may have greater 

perceived threats from obesity on their health and greater perceived benefits from 

undergoing weight loss surgery compared to men.            

The majority of participants failed to meet the criteria for satisfactory weight loss 

following LSG (>50% excess body weight in one year) (8,10,36).  Previous reports 

indicate a weight loss of 49 and 63% (8,10) at one year follow-up compared to 26% for 
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this sample.   Individuals with a pre-surgery BMI < 50 lose significantly more weight than 

those with a pre-surgery BMI >50 (8).  The mean pre-surgery BMI for both age 

categories was <50 so it would be expected that participants in the sample would have 

lost more weight.  

The lower than expected percentage weight loss could be related to age and 

energy intake.  Participants in the <50 age group had higher percentage weight loss and 

had lower energy intakes after surgery than those in the >50 age category.  The mean 

age of participants in this study was older at 48 years old compared to 40 and 43 years 

in previous studies (8,10) showing greater weight loss.  As age increases lean body 

mass decreases leading to increase in BMI (60). Participants on the >50 age group lost 

less weight likely due to age related  body composition changes which may decrease 

metabolism and slow weight loss.   

6.3 Four Day Food Record 

6.3.1 Energy and Macronutrient Intake 

There was a drastic reduction in energy intakes post surgery. The mean energy 

intake in the present study was 1256+/-385 kilocalories 22 months after surgery 

compared to reports from Andreu et al of 1418+/-42 kilocalories (56) less than 12 

months after gastric bypass or LSG using a three day food record for data collection.  

Reported food intake increases >1 year after surgery leading to increased intakes of 

healthy, high sugar, and high fat foods (59). It is anticipated that as time since surgery 

increases, energy intakes increase as perceived threats from obesity decrease, causing 

individuals to go back to pre-surgery eating behaviours. It seems that energy intakes 
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should have been higher in the present study as food intake was recorded at a greater 

length of time after surgery compared to the study by Andreu et al (56).  

Protein intakes appear to be less reduced after surgery compared to energy 

intakes. Protein intakes were more variable and higher compared to the literature.  

Protein intake was 77.3+/- 17.5g compared to 71.3+/-2.3g per day in a previous report 

(56) and fit within the 60-80g of protein per day recommended by the Weight Loss 

Surgery program at the QEII (40).   

Meal and snack intake was similar to the gastric bypass population two years 

after surgery (62).  Both procedures drastically reduce the volume of the stomach, 

creating the need to consume small frequent meals and snacks throughout the day due 

to early satiety (30,34,54).     

Macronutrient distribution differed from the Canadian population.  Percentage of 

calories from fat were slightly less for the <50 age group and greater for the >50 age 

group compared to the Canadian population. Percentage of calories from protein was 

higher and percentage calories from carbohydrate was lower compared to Canadians 

(101).  The higher intakes of protein likely contributed to the lower intakes of 

carbohydrates.    

Macronutrient distribution of the <50 age group fell within the Acceptable 

Macronutrient Distribution Ranges (41).  The >50 age group had slightly above normal 

percentage of energy from fat and below normal percentage of energy from 

carbohydrate which may have contributed to the higher energy intake compared to the 
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<50 age group. Fat is a concentrated form of energy and supplies more than twice as 

many kilocalories per gram compared to carbohydrate (41). 

Similar to the Canadian population, participants had an inadequate intake from 

the vegetables and fruit food group and an adequate intake from the meat and 

alternatives food group.  Participants had a higher number of servings from the milk and 

alternatives food group and a lower number of servings from the grain products food 

group compared to the Canadian population (101).  Participants met their protein needs 

but diet appears to be lacking in B vitamins, antioxidants, vitamin C, fiber, and complex 

carbohydrates provided from vegetables and fruit and grain products (102).  

The low consumption of fruit and vegetables and grains could be related to 

perceived barriers of consuming these types of foods.  Possible perceived barriers 

could be the cost of purchasing these foods or the time involved to prepare them.  

There is likely a very low perceived susceptibility of developing nutrient deficiencies and 

health consequences from lack of consumption.  It seems that weight loss surgery 

individuals likely understood the perceived benefits from undergoing weight loss surgery 

but may not understand the perceived threats of nutrient deficiencies after surgery.   

6.3.2 Underreporting of Dietary Intake  

The degree of underreporting of nutritional intake in the study is unclear. The 

ratio of energy intake to EER indicated a large degree of underreporting of energy 

intake at 43% compared to10% in the general Canadian population (70).  A study using 

seven day food records have found underreporting to be 16% using estimated energy 

expenditure to calculate degree of underreporting (73). It would be expected that LSG 
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patients would have lower energy intakes compared to the calculated EER as they are 

intentionally trying to lose weight making it appear that they are underreporting to a 

greater extent than is true.  

The predicted weight loss based on actual energy in take was twice as high as 

the actual weight loss for the <50 age group and almost three times higher in the >50 

age group. Based on these predictions, participants should have lost more weight 

indicating the likelihood that many have underreported.  It appears that participants >50 

underreported to a greater extent than those <50 which could be a contributing factor to 

a lower percentage weight loss present in the older age group.    

Bariatric surgery patients may be more likely to underreport compared to the 

general population as underreporting of dietary intake increases with BMI (73,76). The 

average amount of calories and protein consumed was almost identical to the 

recommendations suggested by the QEII Weight Loss Surgery Program of up to 1200 

calories and 60-80g of protein (39,40) daily for women indicating that the participants 

may have been intentionally reporting intake to meet the program’s recommendations.  

Participants may have underreported by decreasing their energy intake during the days 

of keeping the food record or by misreporting their intakes (75) to show a lower intake of 

calories. 

It is unknown whether using other forms of collecting data for dietary assessment 

such as the food frequency questionnaire decreases underreporting. Energy intakes in 

food frequency questionnaires are 10% higher for women and remain the same for men 

in comparison to a seven day food record (103). There could be less room for reporting 
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bias with food frequency questions compared to food records.  In contrast to these 

findings, it has also been found that there is less underreporting with food records 

compared to food frequency questionnaires (71).  For the purposes of the study, food 

records were chosen as they provide information on present nutritional intake (104, 105) 

and give more precise information on nutrient intake especially in terms of day to day 

variation which may be more useful when assessing for nutrient adequacy (104).   

6.3.4 Micronutrient Nutritional Status 

Several participants had risk of dietary inadequacy of several micronutrients. This 

is not a reflective deficiency as it is an estimate of risk and true requirement is not 

known (78).  Food intolerances specifically to red meat, bread, pasta, and rice (52, 54) 

after LSG and underreporting of food intake may be contributing factors to the 

appearance of risk for dietary inadequacy.  The risk of inadequacy for several 

micronutrients appear to be related to the number of food guide servings consumed by 

participants.   

Low consumption of fruits and vegetables may have contributed to high risk of 

inadequate vitamin C intake. Participants consumed at least half the recommended 

number of food guide servings of vegetables and fruit per day according to age and 

gender (95) which is the main dietary source for vitamin C (102).     

Very few participants were at risk of inadequate vitamin A intake.   This is 

surprising considering the lack of vegetables and fruit that were consumed by 

participants.  Vitamin A is a highly variable micronutrient and often requires months or 
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years of food intake records to evaluate it (78). Perhaps the fruits and vegetables that 

were consumed were rich sources of carotenoid and were not as high in vitamin C.   

Risk of inadequate calcium intake was related to age. The <50 age group had 

fewer participants at risk for inadequate calcium intake compared to the older group.  

The EAR for calcium is higher for individuals >50 years compared to < 50 years (41) 

making it more difficult for the older age group to meet nutritional needs through diet. 

 All participants were at high risk for inadequate Vitamin D intake and this could 

be because most individuals did not consume milk which is a significant dietary source 

of vitamin D (102).  Only about half of participants with inadequate calcium intakes were 

taking a calcium supplement and about three quarters of participants were taking a 

vitamin D supplement meaning that some individuals not taking supplements are at 

increased risk for osteoporosis.  

Risk of inadequate zinc intake could be related to lack of consumption of red 

meat.  The richest sources of zinc are found in red meat and few participants consumed 

red meat (48) which could be related to food intolerance (52).  Zinc status after LSG has 

not been well studied with one report which shows 34.8% of patients have zinc 

deficiency 24 months after weight loss surgery (48).   

Low consumption of grain products may have contributed to risk of inadequate 

intake of B vitamins. A fewer number of participants in the >50 age category had risk of 

inadequate intakes of B vitamins compared to those in the <50 age group.  Participants 

in the >50 age group consumed more grain products which are rich sources for B 

vitamins (102). 



69 

 

Vitamin B12 was the B vitamin with the lowest number of participants at risk of 

inadequate intakes.  Participants consumed a number of foods from animal sources 

through dairy and meat alternatives which may have helped most individuals meet their 

needs through diet (102).   

Iron was the only micronutrient with statically significant results in relation to 

younger age (<50 years) and risk of inadequate intake.  Fewer participants in the >50 

age category were at risk for inadequate iron intakes compared to the <50 age group.  

The estimated average requirement for iron is lower for women >50 making it easier for 

them to meet their iron needs (41).  

The number of participants at risk of inadequate iron intakes was surprising 

considering that many consumed adequate food guide servings of meat and 

alternatives. This could be explained by several factors.  First, many participants 

received their servings of meat and alternatives from non-meat sources such as nuts 

and seeds and nut butters which are not as rich in iron as meat.  Second, participants 

had very low intakes of grains which contain iron.  Finally, participants were at risk for 

inadequate intakes of vitamin C which enhances iron absorption (106).       

There were a number of participants who had risk of inadequate micronutrient 

intakes but did not show a deficiency through blood work. This could be because an 

individual’s true micronutrient requirement is unknown, therefore intake may not reflect 

deficiency (78).  Also, the majority of participants in this study were taking a 

multivitamin/mineral supplement. This may have minimized the occurrence of nutritional 

deficiencies for nutrients such as folate and vitamin B1.         
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  Vitamin B12 was the only nutrient deficiency identified through blood work. The 

literature available indicates that deficiencies in zinc, vitamin D, folate, iron, vitamin B12 

and hypoalbuminaemia occur one year after LSG and are often present pre surgery 

(37). The QEII Weight Loss Surgery Program does not measure zinc and iron levels. As 

a result, participants did not have laboratory values for zinc and iron. This means these 

individuals may have had a deficiency that was not captured.   

Several factors can explain the appearance of vitamin B12 deficiency despite 

supplementation and low risk of inadequate dietary intake compared to other 

micronutrients examined. One participant with vitamin B12 deficiency was taking a 

vitamin B12 supplement.  Perhaps the weight loss surgery team notified the participant 

to take vitamin B12 supplement and the blood work may not have been reflective of 

vitamin B12 status since the participant had started supplementation.  Most of the 

laboratory data was almost a year old at the time of data collection as most patients 

were almost due for their yearly blood work through the weight loss surgery clinic.  The 

cause for the vitamin B12 deficiency could have been pre-operative vitamin B12 

deficiency or lack of intrinsic factor to absorb sufficient amounts due to anatomical 

changes as a result of surgery (40).  Although vitamin B12 was the micronutrient having 

the fewest number of participants at risk of inadequate intake, more than half of 

participants had a 50% probability of having an adequate intake.  Lack of intrinsic factor 

(40) and low probability of adequate intake may indicate that participants are at risk for 

vitamin B12 deficiency. 
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 It seems unusual that no participants had a vitamin D deficiency. It is a well 

documented deficiency in the obese population before bariatric surgery (37,44,51) but 

has not been well documented after LSG as post-operative vitamin D status has not 

been well studied.  Pre-operative vitamin D status is related to post operative status (37) 

and participants may have had acceptable pre-operative vitamin D levels and better 

absorption compared to individuals in other studies.  Vitamin D absorption decreases 

with increasing adipose tissue.  Participants in the study had lower post-surgery BMI 

compared to another study demonstrating vitamin D deficiency in individuals post LSG 

(37) and participants may have been able to better absorb vitamin D due to decreased 

adipose tissue.   

Many participants (37%) had vitamin D levels below the typical levels 

(<67nmol/L) for most Canadians (107).  Many may have already been taking a vitamin 

D supplement as the weight loss surgery clinic may have notified them that levels were 

not desirable and follow-up blood work after implementation of the supplement was not 

available.  It appears LSG individuals are at risk for deficiency given lack of vitamin D 

intake through diet and sub-optimal vitamin D blood levels.  

Although many participants were at risk for inadequate iron intake, almost all had 

normal haemoglobin levels.  It is likely that low haemoglobin was caused by iron 

deficiency anemia but this cannot be proven as iron was not measured.  It is suspected 

that one participant may have had an iron deficiency due low haemoglobin and ferritin 

levels.  Since ferritin stores iron, it would be expected that iron levels may be low (93) if 

ferritin is low.  Interestingly, this participant had a 98% probability of having adequate 
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iron intakes through diet.  Perhaps they were aware of the iron deficiency and were 

purposely making adjustments in diet to account for it.    

Protein calorie malnutrition was not apparent amongst this sample of LSG 

patients. Albumin levels were normal for all participants and the prevalence of reported 

below normal albumin in the literature is low at 4% (36).  Many participants had 

adequate protein intakes and the LSG does not cause nutrient malabsorption like other 

weight loss surgeries (8,30,31). This may have minimized the likelihood of poor 

nutritional status and low albumin levels.  The elevated CRP levels present in few 

participants did not seem to affect albumin levels.  This is surprising since albumin is a 

negative acute phase reactant and often decreases in inflammatory states (93) such as 

when CRP is elevated.  CRP levels after weight loss surgery have not been 

documented in the literature when assessing albumin.  It is possible that albumin levels 

may have been much lower prior to surgery due to elevated CRP from the inflammatory 

effects of obesity (46).   

6.5 Healthy Eating Index 

HEI scores were similar to the rest of the Canadian population (84) and are 

considered “needs improvement” according to the HEI grading scale (Table 2).  So far, 

there are no studies measuring HEI scores in the weight loss surgery population. The 

majority of points scored in the HEI were in the percent other food and percent 

saturated fat categories indicating that participants had very little reported intakes of 

these foods. 
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One reason for this result could be underreporting.  Individuals who underreport 

have low intakes of sweets and fried foods (71,76). In particular, overweight women are 

ashamed of intakes of sweets and snack foods and underreport or eat fewer sweets 

(75).  Another explanation for this result could be that participants were intentionally 

avoiding other foods and foods high in saturated fat in order to lose weight. 

Participants scored well in the high protein milk and alternatives and meat and 

alternatives categories.  Weight loss surgery programs put an emphasis on adequate 

protein intake in order to preserve muscle mass (56). Participants with lower energy 

intakes, were more likely to have a fewer number of risk of inadequate micronutrient 

intakes and a decreasing energy intake was associated with increasing HEI scores.  

This indicates that participants with higher energy intakes were more likely to have 

poorer diet quality and have a higher risk of inadequate micronutrient intakes.   HEI 

scores increase with increasing intake of vegetable and fruit, unsaturated fats and grain 

products (84).  

6.6 BQL Questionnaire 

The BQL questionnaire measures a variety of factors pertaining to quality of life 

such as physical symptoms/medical conditions and attitude.  It is very fortunate that the 

authors of the questionnaire allowed the questionnaire to be included in their publication 

to be used in other studies (69).   

It is difficult to compare BQL scores to the literature as this is the only known 

study that has removed questions from the original BQL questionnaire in order to 

improve internal consistency. The BQL scores seemed fairly high, indicating that 
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participants were likely satisfied with their quality of life.  Percentage weight loss was 

positively associated with BQL score.  These findings are consistent with previous 

reports showing that quality of life is dependent on weight loss (11,14).  

There was no association between energy intake and BQL score. This is 

surprising as those who consume higher amounts of energy would be more likely to 

lose less weight and therefore have lower BQL scores. Energy intake is dependent 

upon the accuracy of reporting and underreporting may have led to inconsistencies 

between intake and BQL scores.     

  The majority of points scored on the BQL questionnaire come from the attitude 

portion. There are a number of attitude questions focusing on weight and self 

confidence. Since the overall BQL scores seemed high, it seems likely that participants 

are satisfied with their weight loss and level of self confidence.   

Attitude score may be an important factor in predicting outcomes after weight 

loss surgery as self efficacy is a determinant of nutrition behaviour (91). It would be 

expected that participants had a high level of self-efficacy given the high BQL scores.  

Quality of life decreases as time since surgery increases (14) and this may due to a 

decrease in self efficacy over time.  The perceived threat of the health related 

consequences of obesity after surgery may decrease over time and individuals may 

start to go back to pre-surgery behaviours which may lead to weight gain and a 

decreased quality of life. Self-efficacy may decrease over time making it challenging for 

individuals to remain motivated to make positive behaviour changes.  It appears that 

attitude impacts quality of life and research is needed to determine the impact weight 
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loss has on self-efficacy in the weight loss surgery population.  Study participants were 

likely motivated to continue with positive behaviour changes as the mean length of time 

after surgery was less than two years and many likely remembered the cues to action 

for undergoing the surgery.    

 Few points can be scored on the BQL questionnaire in relation to physical 

symptoms/ medical conditions. This could be a bias of the BQL questionnaire as it may 

not accurately capture the quality of life of those who may be greatly impacted by their 

physical symptoms/medical conditions.  Increased age was associated with increased 

physical symptoms and decreased BQL scores.  The most common reported physical 

symptom/condition was arthritis/joint pain which increases with age and is associated 

with limitations in activity (108) which would likely impact quality of life.   

Participants were taking a number of medications related to specific self reported 

medical conditions.  Weight loss after bariatric surgery has been shown to be effective 

at reducing the use of medication to manage chronic diseases (36).  The self indentified 

chronic diseases were similar to what would be seen in a typical obese population 

(1,2,4).   

Weight loss surgery candidates have higher levels of stress, anxiety, and 

depression compared to normal weight individuals (5). This could be related to the 

higher prevalence of antidepressant intake compared to the other types of medications.  

The incidence of chronic conditions and/or medication intake before and after surgery 

was not measured but it is assumed that it may have decreased after surgery in 

association with weight loss which has been shown in other studies (8,36).  
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6.7 Vitamin Supplement Intake 

It is difficult to compare supplement intake to the literature as no studies have 

measured vitamin supplement intake when measuring nutritional status in the bariatric 

surgery population.  The QEII Weight Loss Surgery Program strongly encourages intake 

of a multivitamin/mineral supplements which explains the high prevalence of reported 

intake.  Previous studies report compliance rates with supplement intake to be low at 

33% (31).  It is predicted that supplement use may decline over time as the perceived 

threats of surgery on nutritional health decreases over time leading to less compliance.   

The dose and frequency of supplement intake in unknown. It seems that in this study 

participants must have been fairly compliant with taking multivitamin/mineral 

supplements due to the low incidence of vitamin deficiency.            
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Chapter 7.0 Study Limitations 

The study was limited by sample size and data collection tools. The small sample 

size was related to the small study population and response rate. The weight loss 

surgery program at the QEII Health Sciences Centre, which is the single centre in 

Atlantic Canada specializing in weight loss surgery, was still in its infancy stage at the 

time of recruitment making for a small pool of subjects to recruit from.   

The response rate was affected by a postal strike which occurred within two to 

three days of mailing the initial packages inviting patients to participate in the research.  

To minimize the impact of this, a follow-up letter was mailed out after the postal strike to 

remind participants to complete the BQL questionnaire and food records. Some 

participants did not receive the initial package, contacted the researcher, and an 

additional one was mailed. The postal strike likely had the most impact on the response 

rate.   

The four day food record was limited by underreporting.   A narrated slideshow 

on estimating portion sizes was placed on the weight loss surgery website and 

participants were asked to view it prior to recording their intake.  Unfortunately, the 

Capital Health website changed the day after it was posted and the link was lost.  

Information Technology services was contacted and the link to the slideshow was 

resorted within a few days. It is unknown how many participants viewed the slideshow 

prior to completing the food record.  
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Portion sizes and reporting calorie dense foods was a challenge with the four day 

food records. In some food records there were sections where portion sizes were not 

recorded. Portions were estimated based on servings from Eating Well with Canada’s 

Food Guide and from information discussed with the weight loss surgery dietitian about 

typical portion sizes that are consumed by the population. Participants may have 

underreported high calorie foods.  This was evident by the points scored in the HEI for 

percentage of calories from other foods consumed.  Energy and protein intakes were 

identical to the weight loss surgery program’s recommendations to patients indicating 

that participants may have purposely responded in a certain way to meet the suggested 

guidelines. Underreporting was considered throughout the interpretation of results and 

discussion.   

The four day food record may not have been reflective of typical intake.  Food 

records represent a small snapshot of intake over the duration of measurement.  Often 

several days of intake are needed to obtain an accurate representation of typical intake. 

However, it is an acceptable tool to measure dietary intake especially when combined 

with other forms of nutritional assessment (78) such as supplement use and examining 

nutritional laboratory parameters.    

The nutrient analysis program used to analyze the four day food records may 

have contributed to errors in the nutrient data.  There were some foods that were not in 

the nutrient analysis program and there were discrepancies between brand names of 

foods consumed and those listed in the program leading to some inaccuracies in the 
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nutrient information.  Food codes were selected ahead of time to ensure consistency of 

food codes used. 

Quality of life measurement was limited by the BQL questionnaire. The BQL 

questionnaire is biased in the sense that the scores are highly dependent on 

satisfaction with weight and self confidence and does not reflect quality of life in those 

who are highly impacted by physical symptoms/medical conditions.  

A final study limitation is the motivating factors behind participation.  It is likely 

that participants who were satisfied with their LSG outcomes would be more likely to 

participate.  Participants may have felt inclined to respond positively to the BQL 

questionnaire especially to questions pertaining to weight since the purpose of the LSG 

was to aid with weight loss.      
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Chapter 8.0 Recommendations and Conclusions 

8.1 Recommendations for Future Research 

The key recommendation resulting from this study is the need for more long term 

studies on nutritional status and quality of life after LSG.  Nutritional status should be 

measured over the long term and more research is needed on effective tools to 

measure nutritional status in the LSG population.  

Since there is no one tool to measure nutritional status, it is suggested that future 

studies combine the use of a number of tools. Previous studies which have measured 

nutritional status after LSG used only one tool which does not provide enough 

information for proper nutritional assessment (78). To the author’s knowledge, this study 

is the only one at this time, which has used a number of different tools to measure 

nutritional status.  

More research is needed on the factors that impact weight gain over time so that 

they can be addressed early on after LSG before weight gain starts to occur. According 

to the HBM, self-efficacy is a determinate of nutrition behaviour (91).  Those with higher 

levels of self efficacy may have slower rates of weight re-gain after surgery. Perhaps 

continued support and follow-up through weight loss surgery programs may help keep 

levels of self-efficacy high. Collecting information on physical activity levels would be 

beneficial in determining if this impacts weight regain. 

Quality of life has been studied more extensively compared to nutritional status.  

However, many studies have used tools that are not specific to the weight loss surgery 

population and may therefore not truly represent the quality of life in the LSG 
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population.  The BQL questionnaire is one tool that may one day be more widely used 

for this purpose.    

8.2 Recommendations for Dietetic Practice 

 Future research on the topic may help to develop guidelines on the nutritional 

management of patients after LSG to standardize practice among nutrition 

professionals.  The most important areas for nutrition professionals to focus on is 

continued follow-up and support to LSG patients to monitor nutritional status and weight 

gain.  A multidisciplinary team is important to ensure that all of the needs of patients are 

met. This may lead to more successful outcomes and cost savings to the healthcare 

system. 

 Until more research is available, it is recommended that nutrition professionals 

continue to encourage patients to take a multi-vitamin/mineral supplement before and 

after surgery to prevent deficiency.  Although an emphasis is often put on protein intake, 

it is important for nutritional professionals to ensure patients have a high diet quality by 

providing education on the importance of consuming nutrients from a variety of food 

groups to ensure nutritional adequacy of diet.   

It is recommended that nutritional laboratory parameters be measured before 

weight loss surgery so that nutritional deficiencies can be corrected ahead of time to 

ensure optimal outcomes post surgery. It is suggested that zinc levels be included with 

routine blood work as there is a fairly high incidence of zinc deficiency after weight loss 

surgery, including LSG (48). All nutritional related laboratory parameters should be 

monitored routinely especially vitamin B12 and vitamin D as patients seem to be at 

increased risk for these deficiencies.   
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Nutrition professionals should keep in mind the quality of life aspects after weight 

loss surgery. Weight gain is associated with a decrease in quality of life (14) which may 

lead to a decrease in self-efficacy, further impacting nutritional behaviours. 

 

8.3 Conclusions 

 It appears that individuals are at increased nutrition risk according to dietary 

intake 22 months after weight loss surgery but have acceptable quality of life.  There are 

no objective measurements to show nutritional risk but it is evident by the number of 

participants at risk of inadequate dietary micronutrient intakes which may over time lead 

to deficiency. It must also be considered that dietary intake was recorded almost a year 

after the blood work was measured indicating that the blood work may not have been a 

reflection of current dietary intake. High prevalence of reported multivitamin/mineral 

supplement use may have prevented the appearance of nutrient deficiencies.   The 

results and conclusions of this study indicate the need for more large scale studies to 

explore this topic further. 
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Appendix A                                                                                                                         Subject # 

Quality of Life Questionnaire 

 

 

 

 

 
 
 
Part 1 
 
1. Do you suffer from: 

 Vomiting Yes □ No □ 

 Sour belching Yes □ No □ 

 Heartburn Yes □ No □ 

 Nausea Yes □ No □ 

 Diarrhea Yes □ No □ 

 Flatulence (gas) Yes □ No □ 

 Foul-odor feces Yes □ No □ 

 Bladder problems/urinary incontinence Yes □ No □ 

 Hair loss Yes □ No □ 

 Gallstones (or gallbladder removed) Yes □ No □ 

 Diabetes Yes □ No □ 

 High blood pressure/hypertension (also if treated) Yes □ No □ 

 Asthma/sleep apnea Yes □ No □ 

 Arthritis/joint pain Yes □ No □ 

 Gout Yes □ No □ 

Instructions: 

Quality of life after weight loss surgery is an important part of your health.  This questionnaire 
measures perception of quality of life.  Respond to each question with how you feel -  there are no 
right or wrong answers. For each question check the box that best fits your answer.  Please add 
details in the spaces marked “Other” to give more information if needed. This questionnaire will take 
about 5 minutes to complete.  When finished please place in the extra envelope provided along with 
the completed food records and place in the mail. Please complete and mail it within 30 days of 
receiving it. 



95 

 

Others:__________________________________________________ 
 

2. Do you take medication regularly? Yes □ No □ 
 
If yes, what kind of medication do you take? 

 Anti-diabetics (diabetes pills) □  

 Insulin □  

 Antihypertensives (high blood pressure pills) □  
 Antidepressants □  
 Appetite suppressants (pills to lower appetite) □  

 Diuretics (fluid pills) □  

 Pain killers □  
 
Other:________________________________________________________ 
 

3. Do you take vitamin/mineral supplements regularly? Yes □ No □ 

 
If yes, what kind of vitamin/mineral supplements do you take? 

 Multivitamin/mineral supplement □  

 B complex □  

 Iron □  

 Vitamin D □  

 Vitamin B12 □  

 Vitamin C □  

 Vitamin E □  

 Folic Acid 
 Calcium 

□ 
□ 

 

 
Herbal Supplements:_____________________________________________ 
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Part 2 

1. I like my weight. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely  
right 

 

 
2. I can accept my weight. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
3. How is your actual quality of life? 
 □ □ □ □ □  

 Very bad Bad Ok Good Very good  
 
4. I exercise regularly. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
5. I am participating In social activities (movies, etc). 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
6. I often meet friends or family. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

  
7. I feel excluded from social life. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 



97 

 

8. I feel under pressure because of my weight. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
9. Sometimes, I feel depressed. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
10. All in all, I feel satisfied in my life. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
11. I feel restricted because of my weight. 
 

a). At Home 
 □ □ □ □ □  

 Absolutely 
right 

Wrong Half/half True Absolutely 
wrong 

 

 
B). At Work 

 □ □ □ □ □  

 Absolutely 
right 

Wrong Half/half True Absolutely 
wrong 

 

 
C). Privately 

 □ □ □ □ □  

 Absolutely 
right 

Wrong Half/half True Absolutely 
wrong 

 

 
12. I feel self-confident. 
 □ □ □ □ □  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 
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Appendix C 
 
 
Nutritional Intake and Quality of Life After Laparoscopic Sleeve Gastrectomy 
 
You are being invited to take part in a research study on laparoscopic sleeve gastrectomy 
surgery.  The laparoscopic sleeve gastrectomy is the weight loss surgery procedure that you 
underwent at the QEII Health Sciences Centre. You may know it as the gastric sleeve or the 
vertical sleeve gastrectomy.  
 
The research study is called Nutritional Intake and Quality of Life After Laparoscopic Sleeve 
Gastrectomy (LSG). This study is being carried out in collaboration with Capital Health’s 
Weight Loss Surgery Program and Mount Saint Vincent University.  The Study has been 
reviewed and approved by the Weight Loss Surgery Program.   
 
The study is designed to answer three questions: 
 

 What is the nutritional intake of patients one year or more after surgery?  
 Is nutritional intake optimal for health?  
 How does quality of life affect nutritional intake and weight loss? 

 
Information gained from the study will help give healthcare professionals insight on: 
 

 any nutritional problems that may occur after weight loss surgery; 
 quality of life experienced after surgery.  

 
This information will help healthcare professionals better meet the needs of patients after 
weight loss surgery.  There will be no direct benefit to you.  
 
Who is conducting the Study? 
 
Jennifer Bowser is the Principle Investigator for the study. She is a Clinical Dietitian at the 
QEII Health Sciences Centre.  She is also a student in the Master of Science, Applied Human 
Nutrition program at Mount Saint Vincent University. The proposed research is being done as 
part of her thesis. 
 
Why am I being asked to join this study? 
 
You are being asked to join the study because you are a patient of the Weight Loss Surgery 
Program at the QEII Health Sciences Centre and you had LSG surgery between December 
2008 and March 2010. 
 
What does this study involve? 
 
Should you choose to participate, you will be asked to: 
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 record your food and beverage intake in as much detail as possible for four days in the 

booklet provided with this package; and 
 complete the Quality of Life Questionnaire included in this package.   

 
The food record will take about 20 minutes to complete each day.  The Quality of Life 
Questionnaire will take about 10 minutes to complete. You may find the questionnaire you 
receive upsetting or distressing.  You may not like all of the questions that you will be asked.  
You do not have to answer the questions you find too distressing.  A stamped, addressed 
envelope is being provided for you to return your completed food record and questionnaire to 
the QEII Health Sciences Centre.  
 
If you choose to participate, the Principal Investigator will also review your medical record to 
collect the following information: age, gender, employment status, marital status, height, pre-
surgery weight, recent weight, and surgery date. A number of blood work values will also be 
collected from the medical record, including folate, vitamin B12, vitamin D, vitamin B1, ferritin, 
hemoglobin, albumin, C-reactive protein, and season of the year the blood sample was 
drawn. 
 
What about my right to privacy? 
 
Personal information, such as your name or other identifying information will not be 
disclosed to anyone. A subject number is included on the four day food record form and the 
Quality of Life questionnaire. This number has been assigned by the clinic and corresponds to 
your name and medical record number which is needed to review your medical record. Only 
after the completed food records and Quality of Life Questionnaire are received, the principle 
Investigator will be given information to link you to your medical record and identify you by 
name. 
 
The information collected by the Principal Investigator will only be used for the purpose of the 
research study.  Your personal information will not be disclosed by the Principal Investigator 
and will not be shared or published in any reports.  Discussion related to the study 
participants will be as a group and individual participants will not be singled out in the study’s 
findings. 
 
Do I need to fill out a consent form if I chose to participate? 
 
If you chose to take part in the study you will not need to complete a consent form. You are 
consenting to take part in the research study if you complete the food record and the Quality 
of Life Questionnaire and return them in the mail.  If you decide not to take part in the study, 
this will have no impact on future treatment you may expect to receive from the Weight Loss 
Surgery Program.   
 
Returning the completed food record and Quality of Life Questionnaire also means you are 
giving the Principle Investigator permission to review your medical record to collect the 
information needed for the study. If you return the completed food record and Quality of Life 
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Questionnaire and later decide to withdraw from the study, you can do so without penalty by 
contacting the Principle Investigator. 
 
What are my rights? 
 
If you have questions about your rights as a research participant, you can contact the QEII 
Health Sciences Centre Patient Representative at 902-473-2133. 
What about questions during or after the study? 
 
If you have any questions about the study or would like to receive a copy of the study results, 
please contact the Principle Investigator: 
 
Jennifer Bowser, Clinical Dietitian 
QEII Health Sciences Centre 
Room 1-002 Centennial Building 
1276 South Park Street,  
Halifax, Nova Scotia, B3H 2Y9 
Telephone: 902-473-7347 
 
Thank you for your consideration in taking part in this research study. 
 
 
 
 
 
 
 
Dr J Ellsmere 
Weight Loss Surgeon  
 
 
 
 
 
Dr D Klassen 
Weight Loss Surgeon 
 
 
 
 
 
March 2011 
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Appendix D 

  
 

 

 

 

 

  

  

 

 

 

 

 

 

Four Day Food Record 
 

Subject # 
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Instructions 

 

 Fill in the date at the top of each 
page 
 

 Record all food and beverages 
consumed each day  

 
 Record the time when the 

foods/beverages are consumed 
 

 Record the amount consumed 
 
 Include at least one weekend day in 

the record 
 

 Include as much detail as possible  
 

 Please visit the Capital Health 
Weight Loss Management Program 
website for a narrated slide show on 
how to keep a detailed food record:  
http://www.cdha.nshealth.ca/defa
ult.aspx?page=SubPage&centerC
ontent.Id.0=73341&category.Categ
ories.1=112 
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Instructions 

 

 Fill in the date at the top of each 
page 
 

 Record all food and beverages 
consumed each day  

 
 

 Record the time when the 
foods/beverages are consumed 
 

 Record the amount consumed 
 

 
 Include at least one weekend day in 

the record 
 

 Include as much detail as possible  
 

 Please visit the Capital Health 
Weight Loss Management Program 
website for a narrated slide show on 
how to keep a detailed food record:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date:____________________________________ 

 

Time Foods and Beverages Consumed 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date:____________________________________ 

 

Time Foods and Beverages Consumed 
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Date:____________________________________ 

 

Time Foods and Beverages Consumed 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date:____________________________________ 

 

Time Foods and Beverages Consumed 
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Appendix E 
 
 

Nutritional Intake and Quality of Life After Laparoscopic Sleeve Gastrectomy 
 
You have been sent an invitation to take part in a research study on laparoscopic sleeve gastrectomy 
surgery.  The laparoscopic sleeve gastrectomy is the weight loss surgery procedure that you 
underwent at the QEII Health Sciences Centre. You may know it as the gastric sleeve or the vertical 
sleeve gastrectomy.  
 
This is a follow-up letter to remind you to complete the Quality of Life Questionnaire and Four Day 
Food Record within the next two weeks if you are choosing to participate in the research study.  
Remember to place the completed Questionnaire and Food Record in the envelope provided and 
place in the mail. If you have already done so, thank you for your participation. 
 
If you have any questions about the study or would like to receive a copy of the study results, please 
contact the Principle Investigator: 
 
Jennifer Bowser, Clinical Dietitian 
QEII Health Sciences Centre 
Room 1-002 Centennial Building 
1276 South Park Street,  
Halifax, Nova Scotia, B3H 2Y9 
Telephone: 902-473-7347 
 
Thank you for your consideration in taking part in this research study.   
 
 
 
 
 
Dr J Ellsmere 
Weight Loss Surgeon  
 
 
 
 
 
Dr D Klassen 
Weight Loss Surgeon 
 
 
 
 
 
May 2011 
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Appendix F 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Data Collection Tool        

Subject #             
  
 

Age               

Gender (M/F)               

Employed (Y/N)               

Married (Y/N)               

Date of Surgery (yy/mm/dd)               

Height (cm)               

Pre surgery weight (kg)               

Weight (kg)               

% weight loss               

BMI (kg/m2)               

Albumin                

C-reactive protein               

Ferritin               

Hemoglobin               

Folate               

Vitamin B12               

Vitamin D               

Season Vitamin D was measured               

Vitamin B1               



118 

 

Appendix G 

Quality of Life Questionnaire 

Scoring Scheme  

Part 1 
1. Do you suffer from: 

 Vomiting Yes □0 No □0.5 

 Sour belching Yes □0 No □0.5 

 Heartburn Yes □0 No □0.5 

 Nausea Yes □0 No □0.5 

 Diarrhea Yes □0 No □0.5 

 Flatulence (gassing) Yes □0 No □0.5 

 Foul-odor feces Yes □0 No □0.5 

 Bladder problems/urinary incontinence Yes □0 No □0.5 

 Hair loss Yes □0 No □0.5 

 Gallstones (or gallbladder removed) Yes □0 No □0.5 

 Diabetes Yes □0 No □0.5 

 High blood pressure/hypertension (also if treated) Yes □0 No □0.5 

 Asthma/sleep apnea Yes □0 No □0.5 

 Arthritis/joint pain Yes □0 No □0.5 

 Gout Yes □0 No □0.5 
Others:__________________________________________________ 
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2. Do you take any medication regularly? Yes □0 No □0.5 
 
If yes, what kind of medication do you take? 

 Anti-diabetics (diabetes pills) □  

 Insulin □  

 Antihypertensives (high blood pressure pills) □  
 Antidepressants □  
 Appetite suppressants (pills to lower appetite) □  

 Diuretics (fluid pills) □  

 Pain killers □  
 
Other:________________________________________________________ 
 

2. Do you take vitamin/mineral supplements regularly? Yes □ No □ 

 
If yes, what kind of vitamin/mineral supplements do you take? 

 Multivitamin/mineral supplement □  

 B complex □  

 Iron □  

 Vitamin D □  

 Vitamin B12 □  

 Vitamin C □  

 Vitamin E □  

 Folic Acid □  

 Calcium                                                                                                          □ 
 
Herbal Supplements:_____________________________________________ 

 

Part 2 
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1. I like my weight. 
 □1 □2 □3 □4 □5  

 Absolutely 
wrong 

Wrong Half/half True Absolutely  
right 

 

 
2. I can accept my weight. 
 □1 □2 □3 □4 □5  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
3. How is your actual quality of life? 
 □1 □2 □3 □4 □5  

 Very bad Bad Ok Good Very good  
 
4. I exercise regularly. 
 □1 □2 □3 □4 □5  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
5. I am participating In social activities (movies, etc). 
 □1 □2 □3 □4 □5  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
6. I often meet friends or family. 
 □1 □2 □3 □4 □5  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

  
7. I feel excluded from social life. 
 □5 □4 □3 □2 □1  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 
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8. I feel under pressure because of my weight. 
 □5 □4 □3 □2 □1  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
9. Sometimes, I feel depressed. 
 □5 □4 □3 □2 □1  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
10. All in all, I feel satisfied in my life. 
 □1 □2 □3 □4 □5  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 

 

 
11. I feel restricted because of my weight. 
 

a). At Home 
 □5 □4 □3 □2 □1  

 Absolutely 
right 

Wrong Half/half True Absolutely 
wrong 

 

 
B). At Work 

 □5 □4 □3 □2 □1  

 Absolutely 
right 

Wrong Half/half True Absolutely 
wrong 

 

 
C). Privately 

 □5 □4 □3 □2 □1  

 Absolutely 
right 

Wrong Half/half True Absolutely 
wrong 

 

 
12. I feel self-confident. 
 □1 □2 □3 □4 □5  

 Absolutely 
wrong 

Wrong Half/half True Absolutely 
right 
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