
Lecture 1: Principal research method or studying nutrition and health

Lecture objectives 
1. Describe 3 ways of categorising scientific research 
2. Explain the difference between observational and experimental research
3. Describe the main study designs for exploring diet-disease relationships giving the strengths 

and limitations of each, and an example 
4. Describe how different study designs are used to generate and then test hypotheses, giving an 

example 
5. Explain the main challenges in studying nutrition and health 
6. Describe the strength of the evidence for different study designs and be able to recognise each 

design from a description of methods 

Research and scientific methods 
‘A course of critical inquiry leading to the discovery of fact or information which increases our 
understanding of human health and disease’

Empirical research: base upon 
observation and experience 

Theoretical research: 
Based upon theory and 
abstraction

Basic research:
Involves a search for knowledge 
without a defined goal or specific 
purpose

Applied research 
Problem orientated and directed 
towards finding the solution of 
an existing problem 

Biomedical research
Basic research involving the environment surrounding man

Health research 
Issues in the environment surrounding man which promote changes at a cellular level

Behavioural research 
Interaction of man and the environment in a manner reflecting the beliefs, attitudes and practises of 
the individual in society 

4 fundamental principles of scientific enquiry

1. Order: conclusions arrived at by ordering or grouping events based on common features or 
behaviours 

2. Inference and chance: A statement or conclusion must be true because one or more other 
statements or conclusions are true 

3. Evaluating probability: Measure of uncertainty or variability in characteristics of a population. 
Good design ensures integrity of probability and low chance of bias 

4. Hypothesis: Carefully constructed statement about something in a population e.g. that 
POPLHLTH 2018 class will score higher grades than the 2017 class
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Study designs in health research 

Hypothesis generation to hypothesis testing (ideal world) 

An observation, or series of observation triggers a hypothesis then… 
… a cross-sectional survey is undertaken to generate paper hypothesis then…
… an observational study establishes associates and supports(or rejects) the hypothesis then…
… an experiment is conducted to test the hypothesis 

Study designs in health research explained 

Ecological studies 
• Uses experiences of different cultures/geographical areas to examine relationships between 

diets and disease

Case control studies 
• Information about diet is collected from diseased participants and compared to those without 

disease  

Cohort studies 
• Populations are observed overtime to study relationships between diet and disease

Controlled trials (often randomised) 
• Relationships between diet and disease are tested in controlled experiments where groupware 

similar with exception of the intervention 

Observational Experimental 

Survey or ecological Controlled tial

Case control study Randomised controlled trial

Cohort study Natural experiment 

Cross sectional or over time

Prospective or retrospective 
Generally hypothesis generating 

Where possible, test hypothesis 
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Confounding 

The possibility than an observed association (relationship) is due totally, or in part, to differences 
between groups that are not the exposure or disease we are interested in

Data for ecological studies in nutrition 

Data for these studies often/ generally drawn from food balance sheets
• Amount of foods and nutrients available per capita

FBS maintained by FAO and present a comprehensive picture of a country’s food supply 

Strengths
• Systematically called collected over a long period of time, contrast between countries dietary 

intake can be large

Limitations 
• Limited by dietary measures reported, confounding 

Case control studies 

Information about diet is collected from diseased participants and compared to a similar group 
without the disease(retrospectively) 

Strengths: Information is quick and rapid 

Limitations 
• Participant recall about their past diet may be affected by disease state or memory 
• Dietary complexity means it is difficult to isolate one component of diet 
• Confounding an issue (it can be managed in design and/ or analysis 

Case control study design
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Cohort studies 

Populations are observed overtime to study relationships between diets and disease 

Strengths: Dietary information is collected before the disease 
Limitations: Expensive, time consuming, need large numbers of people especially if disease rate 
is low

Controlled trials 

Relationships between diet and disease are tested in controlled experiments where groups are 
similar with exception of the intervention

Strengths: Most rigorous evaluation of dietary hypothesis (especially if randomised), high internal 
validity, only study design that explains causation 

Limitations: Complexity of diets, time change between exposure and outcome is usually long - 
design limited by feasibility, compliance with trial diet, enrolment bias, ethical implications of 
randomising people to different diets, expensive  

Issues in studying nutrition and health 

• Complexity of human diets
• Unlike smoking for example, everyone is exposed to casual factors for diet

• Difficult to know which factors are casual as opposed smoking for example 
• Deficiencies easier to study 

• Measurement of diets is indirect 
• Dietary assessment methods are inaccurate 

Systematic review and meta analyses - strongest evidence of effect 

Hierarchy of evidence 
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Grade system 

Considers the quality of the evidence 

GRADE recommendations for interventions can be achieved by following a five-step processes

1. Rank on the basis of randomised (high) or observational (low) study design 
2. Upgrade or downgrade on specific features of study results or conduct 

• Up of consistent effects, dose response or confounders plausibly reducing effects seen
• Down for high risk of bias in individual studies, publication or small study bias, inconsistent, 

indirect or imprecise results 
3. Use this to assign an evidence level (high, moderate, low or very low)
4. Consider other factors affecting a recommendation - like balances of harms and benefits, 

patient preference and cost effectiveness 
5. Develop the strength of the recommendation (strong or weak) 

Lecture 2: Translating research into nutrition advice 

1. Describe the challenges countries face in developing objective, evidenced-based dietary 
guidelines/advice, and give real world examples 

2. Describe your ideal dietary guidelines for New Zealand
• Are these based on evidence alone? Explain why or why not. 

3. Explain the differences and similarities with our new (2015) guidelines and give your reasons 

Summary of visual food guides and dietary guidelines from USA, Brazil, and New Zealand 
! What do they look like? 
! Are they evidence-based and objective? 
! What advice do they give? 
! What are the commonalities and differences? 

Examples of dietary advice from the past – have things changed? 

USA Dietary Guidelines 

Criticisms 
• Guidelines in USA are written by USDA
• USDA is not a health agency – it is responsible for promoting American agriculture
• Meat, dairy and other industries have influenced the dietary recommendations over the years
• Current dietary guidelines are not exclusively based on science and research – they are a 

compromise between research and industry 

2015 US Dietary Guidelines 

• Updated every 5yrs to keep up with evidence
• New Guidelines based on an objective scientific report AND consideration of Federal agency 

and public comments 
• Greater focus on eating patterns (not just foods and nutrients) 
• Greater focus on guidelines as not a rigid prescription but an adaptable framework in which 

individuals can enjoy foods that meet their personal, 
cultural, and traditional preferences and fit within 
their budget

• Uses wording “include” and “limit”. “Include” uses 
food groups, “limit” uses calories- harder to 
understand

• Quite hard for consumers to understand- no 
specific foods named that should be limited
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Influenced by the food industry- don't want specific products to be named. This makes it hard for 
the consumer to understand

Brazilian Dietary Guidelines 

• Diet is more than intake of nutrients
• Dietary recommendations need to be tuned to their times
• Healthy diets derive from socially and environmentally sustainable food systems 
• Different sources of knowledge inform sound dietary advice
• Dietary guidelines broaden autonomy in food choices 

10 steps

1. Make natural or minimally processed foods the basis of your diet
2. Use oils fats salt and sugar in small amounts when seasoning and cooking natural or minimally 

processed foods and to create culinary preparations 
3. Limit consumption of processed foods
4. Avoid consumption of ultra-processed foods
5. Eat regularly and carefully in appropriate environments, and whenever possible, in company 
6. Shop in places that offer a variety of natural or minimally processed foods
7. Develop, exercise and share cooking skills
8. Plan your time to make food and eating important in your life 
9. Out of home, prefer places that serve freshly made meals 
10. Be wary of food advertising and marketing 

Focuses on empowering rather than limiting food. Has a social aspect too 

New Zealand Dietary Guidelines

Old and dated New
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Old Dietary Guideline Statements

New (2015) Dietary Guideline Statements

• Includes different population groups in one document 
• Now include physical activity 
• Put together by Ministry of health and a technical advisory group 
• Better than american but missing the social aspect that brazil has 
• Contains an eating, exercise and body weight statement 
• Talks about “grain foods” rather than “carbohydrates” 
• Contains suggestions for changes and swaps 

Guidelines on activity 

One guideline statement on body weight 

The guidelines 
also include a 
table of 
suggestions for 
changes and 
swaps 
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Lecture 3: Energy and Carbohydrates 

Lecture objectives 

1. Discuss energy values of macronutrients
2. Describe the factors that influence energy balance 
3. Understand and explain the different types of Nutrient Reference Values 
4. Explain the functions of and major sources of carbohydrates in the diet, and discuss whether or 

not they are essential 
5. Discuss the recommendations for carbohydrate intake 
6. Explain classification systems for carbohydrates 
7. Discuss the role of, recommendations for, and intakes of fibre, sugar and wholegrains, and 

their relationship to health outcomes 
8. Explain the concept of GI and be able to identify whether a food is low, moderate, or high GI 

based on its GI value 

Dietary energy 

• Require to drive all the processes of life
• Derived from the chemical combustion (break down) of food
• In humans, dietary energy is derived from four macronutrients

1. Carbohydrate
2. Fat
3. Protein
4. Alcohol 

• Commonly expressed as kilojoule (kJ) or kilocalorie (calorie or kcal)
• 1 kcal (C) = 4.184 kJ (kJ used in Australia and NZ) 

• Energy require to raise the temperature of 1gram of water by 1 degree

Energy values of macronutrients 

Energy balance - concept 

• Balance between how much energy is consumed and how much energy is expended
• Results in maintenance of body weight
• Overeating by as little as a few mouthfuls of food each day for a long time can result in weight 

gain

Carbohydrate 16.7kJ or 4kcal per gram

Protein 16.7kJ or 4kcal per gram

Fat 37.7kJ or 9kcal per gram

Alcohol 29.3kJ or 7kcal per gram
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