
Photo Credit Goes Here

Research Questions, Specific
Aims and Hypothesis, 

and Outcomes

Andrew Thorne-Lyman
Patrick Webb



U.S. GOVERNMENT PARTNERS



1. Scientific evidence 
underpins professional 
practice (not just in 
health care)

2. The focus of science often 
led by funding interests

3. Because something not yet 
been proven, doesn’t mean 
that what has been is the 
only possible conclusion



Define scientific research
Describe the process of identifying research 
questions
How to come up with hypotheses and clear 
and specific aims 

SESSION OBJECTIVES



WHAT IS SCIENTIFIC RESEARCH?



DEFINITIONS OF SCIENCE

“The intellectual and practical activity encompassing 
the systematic study of the structure and behaviour
of the physical and natural world through observation  
and experiment.”

“A systematic enterprise that builds and organizes 
knowledge in the form of testable explanations and 
predictions about the universe.”



DEFINITION OF RESEARCH

“Systematic work undertaken to increase the stock of 
knowledge … used to establish or confirm facts, reaffirm 
the results of previous work, solve new or existing 
problems, support theorems, or develop new theories.”

OECD. 2015. Guidelines for Collecting and Reporting Data 
on Research and Experimental Development, Paris





IMPACT EVALUATION, M&E

“Monitoring is conducted after a programme has begun and 
continues throughout the programme implementation 
period. Monitoring is sometimes referred to as process, 
performance or formative evaluation.” 

1.www.endvawnow.org/en/articles/330-what-is-monitoring-and-evaluation-.html

“Impact evaluation is an assessment of how the intervention 
being evaluated affects outcomes; whether these effects are 
intended or unintended.”

www.oecd.org/dac/evaluation/dcdndep/37671602.pdf



DESCRIPTIVE HYPOTHESES

Determine what is going on:

Children in open-defecation villages are likely to have 
high rates of diarrhea.

School children from high SES homes are likely to 
spend more on snacks than if from low SES homes.



OBSERVATIONAL/RELATIONAL

Do several things work together?

Children with EED are more likely to have more 
diarrohea and be stunted than non-EED children.

Mothers of low stature who also have high levels of 
aflatoxin the blood are more likely to have LBW babies.



CAUSAL HYPOTHESES

Does one thing cause another?

Does higher maternal literacy correlate with lower rates 
of maternal anemia?

What impact does improved sanitation have on EED?
Does sunspot activity correlate with outbreaks of 

famine?



FORMULATING HYPOTHESES

Viable (a question formulated in a meaningful way that can 
realistically be answered using current technology, 
resources, standards)

Testable (a carefully articulated hypothesis that can be 
verified or disproved using data)

 Falsifiable (Karl Popper’s tenet that an hypothesis must be 
capable of being rejected via proof)

“Not all questions can be transformed into research problems” 
Kumar (2014) p.63



Most accessed Cochrane Systematic Reviews of 2016 (i)

What is the effect of dietary educational interventions 
versus control on changes in BMI, prevalence of obesity, 
and rate of weight gain among children <18y.

 What are the effects of honey compared with 
alternative wound dressings and topical treatments on 
the healing of acute (e.g. burns, lacerations) and/or 
chronic (e.g. venous ulcers) wounds.



Most accessed Cochrane Systematic Reviews of 2016 (ii)

What are the effects of early skin-to-skin contact for healthy 
newborn infants compared to standard contact (infants 
held swaddled or dressed in their mothers arms, placed in 
open cribs or under radiant warmers)?

 What is the effectiveness of exercise compared with 
no treatment (no intervention or control) for depression 
in adults?



OBJECTIVES AND HYPOTHESES



Farrugia et al. 2010. 





EXAMPLES OF NUTRITION RESEARCH 
OBJECTIVES

• Does breastfeeding prevent stunting?
• Are home gardens more sustainable than 

supplements to address vitamin A deficiency?
• Does iron supplementation beginning in mid-

pregnancy reduce the risk of low birth weight?
• Are locally-produced RUFs as effective in treating 

MAM as imported RUFs?





Identify and 
describe 
problem

Explore 
context/identify 

determinants

Formulate and 
select 

interventions

Test 
interventions 

(animals, clinic, 
RCT)

Formulate 
public health 
interventions

Assess efficacy 
of public health 

intervention

Assess 
effectiveness of 

public health 
intervention

Assess bringing 
to scale

Monitor 
adequacy of 
large scale 
program

Source: Habicht, 2013

From nutrition problem to public health 
intervention at scale: an ideal process



“Before proceeding, let me emphasize that readers should exercise 
caution when assessing claims made in the literature. Some data sets 
and empirical methods are better suited than others to exploring 
complex questions of food aid’s behavioral and welfare effects. 

Many of the alleged negative effects of food aid or negative 
dependency triggers are supported only by unverified anecdotes rather 
than by detailed ethnographic or econometric research. 

Reports of food aid causing negative dependency are [not] based on a 
demonstrable causality. This distinction between causality and 
correlation is critical.” 

Barrett C. 2006. Food Aid’s Intended and Unintended Consequences. 
Working Papers 06-05, FAO.



CORRELATION OR CAUSALITY?

Taguti K. 1925. Relation between the Famine and the Sunspot Number. 
Jou. Meteorological Society of Japan, 3 (5): 128-130







CONCLUDING THOUGHTS

• Research is about Mindset and Mastery:
• Mindset = 

• systematic, structured enquiry
• using evidence to inform practice and new enquiry

• Mastery = 
• careful formulation of testable hypotheses to 

answer appropriate questions 
• use of appropriate methods 
• careful interpretation of findings (causality vs 

correlation, credible pathways)



www.feedthefuture.gov
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