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2.0 Review of the literature 

 

2.1.0 Introduction to literature review 

This literature review has been compiled using searches of the Pubmed and 

the ISI Web of Knowledge Databases (search strategies shown in 

appendix). Relevant papers were selected based on the published abstract. 

Further articles were obtained via references from relevant papers.  

The literature review addresses our desire for fat within the diet, a 

factor that could impact on compliance. It examines the science behind the 

use of the diet and discusses compliance issues in other patient groups 

advised to follow similar diets. There is no published literature examining 

the patient experience of the very low fat diet among individuals with severe 

hypertriglyceridaemia. Studies conducted in other patient groups highlight 

barriers to compliance.  

 

2.1.1 Preference for fat 

Fat is a preferred substance within the diet despite being associated with a 

number of chronic health problems (Drewnowski, 1997). Preference for fat 

could be due to a number of factors: learned preference, parental control, 

family resemblance, hedonic judgement, palatability, cognition and 

neurobiological response to fat (Birch 1999, Bowen et al. 2003). These 

factors have been examined in this review, as the preference for this 

macronutrient could comprise a barrier to compliance. 

 

2.1.2 Learned preference 



There is an innate preference for sweet tastes observed at birth. This has 

been determined using a variety of measurements such as ingestion and 

facial expressions in response to sugar solutions (Birch, 1999). Studies 

indicate children learn preferences for foods with higher energy density. 

Investigations in which children repeatedly consumed a fixed amount of two 

novel drinks that differ in energy density and flavour revealed the 

development of a preference for the flavour associated with the higher 

energy density (and fat content) (Birch, 1999).  

 

2.1.3 Parental control and interpretation of healthy eating 

Parental attempts to control food intake and encourage healthy eating can 

influence food preferences. There is evidence of misinterpretation of 

guidelines and a lack of appreciation of moderation and balance in the diet. 

Povey et al. (1998) investigated public understanding and interpretation of 

healthy eating. Structured interviews were conducted with 48 participants to 

identify various interpretations of healthy and unhealthy eating. Content 

analysis revealed uncertainty regarding the meaning of healthy and 

unhealthy. The study was conducted in a small sample from a limited 

geographical area but highlighted the misconceptions surrounding healthy 

eating.  

   Parents can employ a number of strategies to control their child’s food 

intake based on their interpretations of healthy and unhealthy eating. These 

include restricting intake of certain foods, encouraging intake of various 

foods and using food to reward or punish behaviour (Puhl and Schwartz 

2003). In a study by Puhl and Schwartz (2003) the link between parental 



food rules and adult eating behaviours was examined. A sample of 122 

adults completed a survey investigating their childhood experiences of food 

rules, excessive concerns about weight and behaviours symptomatic of 

binge eating disorder. This study relied on memory and honesty regarding 

current eating behaviours. It reported foods used as rewards or comforters 

continue to be viewed as rewards or ways to self-soothe. These foods 

included items high in fat and/or sugar. Parental control awards these foods 

positive attributes and associations and makes them more desirable.   

Studies demonstrate restricting access to selected foods increases 

their perceived attractiveness to children. In a study by Jansen, Mulkens 

and Jansen (2007) 74 primary school children were randomly assigned to 

prohibition and control groups. They were interviewed individually and 

presented with bowls of identically tasting yellow and red coloured sweets 

and crisps. The control group could eat any snack whilst the red ones were 

forbidden for the prohibition group initially. The bowls of snacks were 

weighed secretly while desirability was rated. Subsequently, both groups 

could eat any snack and the bowls were weighed again. The desire for the 

forbidden snacks was higher in the prohibition group than the control group 

during the first part of the test. During the second part of the test, the 

prohibition group consumed a larger proportion of red snacks than the 

control group. The study was conducted in a small sample of children of a 

narrow age range under test conditions but demonstrates that restriction of 

foods increases desirability to a child.  

 

 



2.1.4 Family resemblance 

Young children exhibit weak family resemblances in food preferences with 

their parents. A Canadian study by Pliner and Pelchat (1986) involving 55 

families examined similarities in food preferences between children, their 

siblings and parents. Women completed questionnaires regarding the likes 

and dislikes of themselves and their families. This approach relied on the 

woman having a comprehensive knowledge of her family’s preferences and 

this could lead to inaccuracy. Questionnaires can introduce bias, as their 

use requires literacy. The study did, however, show that the child’s food 

preferences were closest to those of its sibling.  

Parent child similarities in food preference and fat intake increase as 

children grow older and approach adulthood.  Feunekes et al. (1998) 

investigated fat and food intake within social networks. Fat consumption 

was assessed in 361 social networks, comprising an adolescent, their 

parents and friends, using food frequency questionnaires. In terms of 

generalising results, it should be noted the participants were recruited from 

secondary school and 95% lived with two parents. The study did, however, 

conclude that there was a significant resemblance in food intake between 

family members and within the nuclear family fat intake was positively 

associated (Feunekes et al. 1998). There are a number of factors believed 

to account for these similarities: sharing an environmental history, similar 

taste sensitivity and reaching a similar degree of acculturation (Birch, 1999).  

 

 

 



2.1.5 Hedonic judgement, palatability and cognition 

Fats are responsible for the aroma and texture of food, therefore 

determining palatability (Drewnowski, 1997). The fat content of liquid dairy 

products can give rise to the sensory cues of smoothness and viscosity. In 

solid food such as cakes and meat, moistness or juiciness can be 

determined by fat content due to the water holding quality of fats 

(Drewnowski, 1997).  

A study by Bowen et al. (2003) examined mechanisms for fat 

preference in 192 women aged 50 to 69 years. The women were 

randomised into two groups. One group received low fat milk shakes whilst 

the other received high fat milk shakes to investigate the role of fat content 

in palatability of food. However, half of each group was told their milk shake 

was high fat and the other half were told the same milk shake was low fat. 

Given the participants profile it was hypothesized high fat would yield lower 

hedonic judgements. The same volume of chocolate milkshake was 

presented to each woman, the amount ingested noted and a questionnaire 

completed regarding taste, flavour and hedonic preference. The study was 

conducted only in females of a narrow age range and under laboratory 

conditions and these are clear limitations in terms of generalisation. Women 

presented with the high fat version consumed a higher volume and it was 

preferred to the low fat confirming our preference for fat. The high fat 

milkshake was reported to be creamier and oilier/heavier reinforcing the 

qualities of fat that increase palatability. Women who expected a low fat 

milkshake reported a greater liking for the milkshake than those expecting a 



high fat milk shake, indicating a possible cognitive mechanism controlling 

hedonic judgements (Bowen et al. 2003).  

Kähkönen and Tuorila (1998) examined the effect of information 

pertaining to the fat content of a Bologna sausage on hedonic and sensory 

ratings among a sample of 115 young men. Regular and reduced fat 

versions were sampled in blind and labelled tests and rated via a 

questionnaire. This study was conducted in males of a narrow age range 

under test conditions and required literacy to complete the questionnaires. 

These must be considered weaknesses of the study in terms of generalising 

findings. The investigation revealed that the reduced fat product was 

expected to be less pleasant and have lower intensity of taste than the 

regular version. The regular and reduced fat Bologna sausages were not 

rated as being significantly different under blind test conditions. In labelled 

tests the fattiness and saltiness of the reduced fat product was rated lower 

than the regular version. Cognition could also impact on sensory 

judgements. 

Both studies highlight the positive attributes of fat that make it 

palatable. Despite the different sample profiles, cognition impacted on 

hedonic judgement in both investigations.   

 

2.1.6 Neurobiology of preference 

De Araujo and Rolls (2004) investigated the representation of the texture 

and fat content of food in the human brain using event-related functional 

magnetic resonance imaging. This small study was conducted on 12 right-

handed volunteers (7 males and 5 females). The participants underwent 



intra-oral delivery of three viscosity stimuli (carboxymethyl cellulose), one 

high fat stimulus (vegetable oil) and one taste stimulus (sucrose) in random 

order. The investigation revealed the putative primary taste cortex, the 

anterior insular, was activated by oral viscosity stimuli and fat in humans. 

This led to the hypothesis that some neurones in the primary taste cortex 

are activated by taste alone, others solely by viscosity and some by both 

stimuli. The mid insular region behind the primary taste cortex was, also, 

activated by viscosity and fat but not by taste. It was suggested this region 

of the brain might be devoted to intra-oral somato-sensory inputs. The 

sensation of fat in the mouth alone produced activation in these regions, as 

well as the orbitofrontal cortex, anterior cingulated cortex and 

hypothalamus. The anterior cingulated region was activated by fat but not 

viscosity stimuli. This area of the brain was considered a strong candidate 

for the region activated by the hedonic properties of fat (De Araujo and 

Rolls 2004).  

 

2.2.0 The very low fat diet and surrounding issues 

 

2.2.1 Scientific justification for the very low fat diet 

Cortner et al. (1987) investigated the kinetics of CM metabolism by 

measuring retinyl palmitate in CM and CM remnants for 10-12 hours 

following oral administration of vitamin A and Lipomul (equivalent to 17g of 

corn oil). The limitations of this study include the lack of assessment of the 

dietary and exercise habits or alcohol consumption of the 24 participants 

and the fact that only half the participants suffered from endogenous 



hypertriglyceridemia (plasma triglyceride levels > 2.3mmol/l). The study did, 

however, reveal that the half time for retinyl palmitate clearance in the CM 

remnant fraction was prolonged for individuals with endogenous 

hypertriglyceridemia (endogenous hypertriglyceridemia 50.7 ±20.8 minutes 

vs control 14.1 ± 9.7 minutes). The half time correlated with fasting plasma 

triglyceride levels. Cortner et al. (1987) demonstrated the accumulation of 

CMs in subjects with hypertriglyceridemia.   

Nestel and Billington (1987) studied the catabolism of CMs and CM 

remnant in four participants by re-injecting 125I labelled large triglyceride rich 

lipoprotein particles into these individuals. These radioactive particles 

included VLDL, CM and their respective remnants and were originally 

obtained from blood collected after a 12 hour fast. The CM and VLDL were 

removed and their radioactivity assessed before and after intravenous 

heparin designed to stimulate lipolytic activity. The re-injection experiments 

were conducted after an overnight fast and the subjects had been following 

a fat restricted diet (<20% of calories as fat) for several months. Limitations 

of this study include the small sample size that affects the generalisation of 

the findings and the fact compliance with the fat restricted diet was not 

measured. Nestel and Billington (1987) observed that VLDL was removed 

more rapidly than CMs from the plasma when lipolysis was stimulated in 

subjects with severely raised plasma triglyceride levels (14 to 70 mmol/l).  

 These studies both failed to address or monitor dietetic variables and 

both involved small sample sizes. However, they revealed that in individuals 

with severe hypertriglyceridaemia CM accumulate and remain in the 

circulation for a prolonged period. 



 

2.2.2 Quality of Life 

There are no publications relating to the impact on quality of life of following 

the very low fat diet in this patient group. However, a survey by Hislop et al. 

(2006) investigated the emotional and social consequences of following a 

low fat diet (15-20% of energy intake) for 5 years in women at high risk of 

breast cancer. Although this was a small study conducted solely in women 

and that will impact on generalisation of results, it demonstrates the impact 

a fat restricted diet can have on the patient’s life. Women following the low 

fat diet reported difficulty maintaining eating habits in social situations and 

at work, greater stress and guilt related to personal eating habits. 

 

2.2.3 Barriers to compliance 

There are no published studies investigating barriers to adherence to the 

very low fat diet in patients with severe hypertriglyceridaemia.  However 

Link et al. (2004) examined adherence to a low fat diet (≤15% calories from 

fat) with or without dietary counselling in 48 men with prostate cancer. The 

control group had a single visit with a nutritionist to discuss the adequacy of 

their current diet in relation to dietary guidelines (≤ 30% calories from fat). 

Adherence was measured by four unannounced 24-hour telephone dietary 

recalls. This approach relies on memory, honesty, can make quantification 

of portion sizes difficult and therefore may introduce inaccuracy. The study 

reported that few men successfully achieved the target fat intake (≤ 15%) 

even with dietary counselling.  



An intervention study by Lloyd, Paisley and Mela (1995) investigating 

the problems encountered by individuals attempting to adopt a reduced fat 

diet, highlighted some possible issues. The intervention group received 

instructions on how to reduce their fat intake. Participants completed dietary 

change questionnaires and 4-day weighed records. Barriers to adoption of 

the low fat diet included reduction of taste quality of the diet, increased cost, 

decreased convenience, lack of family support and an inability to judge the 

fat content. 

These studies, despite different sample profiles, highlight the difficulty 

individuals’ face when reducing their fat intake. There was poor adherence 

to the 15% energy from fat diet in the study by Link et al. (2004) and the 

investigation by Lloyd, Paisley and Mela (1995) revealed the wider social 

issues that could have negative influence on adherence.  

 

2.3.0 Summary of literature review 

 

2.3.1 Summary 

The literature review has examined the reasons behind the inclusion and 

attractiveness of fat within our diet. It has addressed the scientific basis of 

the very low fat diet in the treatment of severe hypertriglyceridaemia and the 

issues that surround compliance in other patient groups advised to adopt a 

similar fat intake. It highlights the difficulty of maintaining a very low fat diet 

lifelong and the barriers that patients may have to address.  

  

 



2.4.0 Research aims 

 

• Establish if individuals with severe hypertriglyceridemia following the 

very low fat diet were meeting the target of 15% dietary energy from fat.  

• Examine the patients experience and understanding of the diet.  

• To improve patient care by highlighting issues that makes dietary 

adherence difficult and revealing coping strategies.  

 

2.5.0 Research objectives 

 

• Compliance with the very low fat diet was to be assessed by evaluating 

the percentage energy derived from fat within the patients’ dietary intake.  

 

• The patient experience of the very low fat diet was examined. This 

required exploration of the following issues: 

1. How the diet impacted on their daily lives?  

2. What were the barriers and enablers to following the diet? 

3. Did they understand why they have to follow this diet? 

4. Did the patients appreciate the risk to their health of non  

                   adherence?  

5. Did patients taking triglyceride-lowering medication follow the  

                  diet?  

6. Did patients receiving pharmacological and dietary treatment   

                   rate compliance to the diet as highly as those being managed  

                   with the diet alone? 



7. What more could be done to support them in following the diet? 

8. Is it realistic to expect long-term adherence to the diet in these  

                  patients? 

 

 

 

 

 

 


