Beginners Guide to the Research Proposal

Keys to Writing an Effective Proposal 
Elements of the Research Proposal

- Title
- Abstract 
- Study Problem
- Relevance of the Project
- Literature Review
- Specific Study Objectives
- Research Methods

I. Study design 

II. Subjects

· Inclusion/exclusion criteria 

· Sampling 

· Recruitment plans 

· Method of assignment to study groups 

III. Data collection

· variables: outcomes, predictors, confounders 

· measures/instruments 

· procedures 

IV. Intervention

V. Statistical considerations

· sample size 

· data analysis 

- Ethical Considerations
- Work Plan
- Budget 
Keys To Success To Writing A Good Proposal
Overall Quality of the Study

- Good research question
- Appropriate research design 
- Rigorous and feasible methods 
- Qualified research team 

Quality of the Proposal

- Informative title 
- Self-sufficient and convincing abstract
- Clear research questions 
- Scholarly and pertinent background and rationale 
- Relevant previous work
- Appropriate population and sample 
- Appropriate measurement and intervention methods 
- Quality control 
- Adequate sample size 
- Sound analysis plan 
- Ethical issues well addressed 
- Tight budget 
- Realistic timetable 

Quality of the Presentation

- Clear, concise, well-organized 
- Helpful table of contents and subheadings 
- Good schematic diagrams and tables 
- Neat and free of errors 
Literature Review
A critical summary of research on a topic of interest, generally prepared to put a research problem in context or to identify gaps and weaknesses in prior studies so as to justify a new investigation. 

Keys to Success
- Thorough and complete
- Logical
- Recent
- Original research
- Primary sources
- Critical appraisal
- Building case for new study

Study Rationale
· Has the study been done before? 

· Will the study benefit patients advance understanding or influence policy? 

Study Problem (Study Purpose)
Broad statement indicating the goals of the project.
Examples: 

1. What are problems related to unplanned cesarean deliveries? 

2. Is colonoscopy accessible to all Canadian health care consumers? 

Keys to Success
- Clear
- Relevant
- Logical
- Documented

Objectives/Research Questions/Hypotheses
Identifying the research problem and developing a question to be answered are the first steps in the research process. The research question will guide the remainder of the design process. 
Research Objectives
A clear statement of the specific purposes of the study, which identifies the key study variables and their possible interrelationships and the nature of the population of interest. 
Research Question
The specific purpose stated in the form of a question.
Hypotheses
A tentative prediction or explanation of the relationship between two or more variables. A prediction of the answer to the research question. 
Examples:
1. The purpose of this study is to determine the major physiologic psychosocial and lifestyle concerns of women two weeks and eight weeks after an unplanned cesarean delivery. 

2. Does the administration of analgesic by nurses vs. by patients themselves affect pain intensity during the first postoperative recovery day in older adults? 

3. Patients residing in rural areas of Alberta are less likely than urban patients to undergo a colonoscopy within 18 months of a curative resection for colorectal cancer.

Functions
· Provide reviewers with a clear picture of what you plan to accomplish. 

· Show the reviewers that you have a clear picture of what you want to accomplish. 

· Form the foundation for the rest of the proposal. 

· Will be used to assess the adequacy/appropriateness of the study's proposed methods. 

Keys to Success
- Clear and consistent.
- Key concepts/constructs identified.
- Includes the independent and dependent variables (if applicable).
- Measurable.
- Hypotheses clearly predict a relationship between variables.
- Relevant or novel
Research/Study Designs
The overall plan for obtaining an answer to the research question or for testing the research hypothesis. 
Will have been chosen based on: 

1. Research question/hypothesis.

2. Strengths and weaknesses of alternative designs.

3. Feasibility, resources, time frame, ethics.

Keys to Success
- Clearly identify and label study design using standard terminology.

· Quantitative/qualitative

· Intervention/descriptive 

· Cross-sectional/longitudinal 

· Prospective/retrospective 

· True Experiment/Quasi-Experiment 

- Must specify the major elements of the design

· Variables, instruments

· Subjects: sampling frame, sample size, selection procedures

· Timing of testing/intervention

- Use a diagram 
- Must be consistent with objectives/hypotheses.
- Must justify choice of design

· appropriate choice to answer question

· lack of bias/validity 

· precision/power 

· feasible 

· ethical 

Exampls: 
1. The purpose of this study is to determine the major physiologic, psychosocial and lifestyle concerns of women two weeks and eight weeks after an unplanned cesarean delivery.
Methods
We will use a descriptive survey design in which all patients at weeks two and eight following an unplanned cesarean delivery will be mailed a questionnaire designed to assess physiologic, psychosocial and lifestyle concerns. 
2. Patients residing in rural areas of Alberta are less likely than urban patients to undergo a colonoscopy within 18 months of a curative resection for colorectal cancer.
Methods
This will be a cross-sectional survey. Patients with a diagnosis of colorectal cancer who underwent a curative resection will be mailed a questionnaire 18 months following surgery asking about diagnostic tests performed since surgery.
or
This will be a historical cohort-study. Patients with a diagnosis of colorectal cancer will be identified using the Alberta Cancer Registry and divided into two groups based on place of residence. Subsequent colonoscopies will be detected by linkage to the Alberta Health Insurance Claims Database for the 18 months following surgery. 
3. Does the administration of analgesic by nurses vs. by patients themselves affect pain intensity during postoperative recovery in older adults?
Methods
This will be a two-group randomized clinical trial. Preoperatively patients will be randomized to nurse-administered or patient administered post-operative analgesia.
Subjects
1. Who Will be Studied 
A. Specify eligible subjects 

· Target population: clinical & demographic characteristics

· Accessible population: temporal & geographic characteristics 

· Inclusion/Exclusion Criteria 

Examples
1. Women following an unplanned cesarean delivery at the Foothills hospital between January 1 and March 30, 1997.
Inclusion Criteria: 
Age > 16 
English-speaking 
Calgary resident 
Exclusion Criteria: 
Refuse to give informed consent Concomitant severe medical problem preventing participation 
2. All patients undergoing elective orthopedic surgery of the knee, ankle or shoulder at the Peter Lougheed Centre. 

Inclusion Criteria:
Age > 18 
Able to understand instructions 
Exclusion Criteria: 
Allergy to study medications
Drug/alcohol dependence 
Surgery completed after 2000H 
Refuse to give informed consent 
B. How will they be selected
Sampling: the process of selecting a portion of the population to represent the entire population.
Types of Sampling
1. Probability: each element in the population has an equal, independent chance of being selected. 

· Simple random sampling 

· Stratified random sampling 

· Cluster sampling 

· Systematic sampling 

2. Nonprobability 
· Consecutive sampling

· Convenience sampling 

· Judgmental sampling 

Keys to Success
- Clear description of study population.
- Appropriate inclusion/exclusion criteria.
- Justification of study population and sampling method (bias).
- Clear description of sampling methods.
Examples 
1. Consecutive patients admitted to the Peter Lougheed Hospital for orthopedic surgery.
2. The survey will be mailed to a random sample of 100 women who underwent a Cesarean section from January 1 to December 31, 1996. Sampling will be stratified based on the hospital where they delivered. 
3. All patients who underwent curative surgery for colorectal cancer between April 1, 1985 and March 
30, 1994 in the Province of Alberta. 
2. How Will They Be Recruited?
Describe what methods will be used to recruit subjects. Important to document that the study will be feasible and that there will be no ethical problems.
Examples
1. Patients admitted for orthopedic surgery will be asked by their attending surgeon for permission to be contacted about the study. Those who agree will be seen by the study nurse who will explain the nature of the study to the patient and assess eligibility for the study. Willing patients will then be seen by the principal investigator and informed consent obtained. 
2. A poster will be placed in the prenatal clinics requesting people who are interested in participating in a research study to complete and return a stamped, self-addressed card. 
3. How Will They Be Allocated To Study Groups?
Random Allocation: The assignment of subjects to treatment conditions in a manner determined by chance alone.
Goal of Randomization: to maximize the probability that groups receiving differing interventions will be comparable. 
Goals of the Randomization Technique 

· True random allocation 

· Tamperproof 

· Allocation concealment 

Methods of randomization 

· Drawn from a hat 

· Random number table 

· Computer generated 

In the protocol: 

· Describe the randomization technique in detail 

· Justify any special techniques used 

· stratification 

· blocking 

· disproportionate randomization 

Example
Subjects will be allocated to study groups using simple randomization performed using a computer-generated randomization list and sequentially-number, sealed, opaque envelopes. After a subject has signed informed consent, the next envelope will be opened to determine which treatment the subject will receive. 
Data Collection
Variables: Characteristic or quality that takes on different values. 
In Research Identify:
· Dependent or outcome variables (the presumed effect). 

· Independent or predictor variables (the presumed cause). 

· Note: Variables are not inherently independent or dependent. 

· In descriptive and exploratory studies, this distinction is not made. 

· Confounding variables 

· A confounding variable is an extraneous variable that: 

· 1) is a risk factor for the outcome variable. 

· 2) is associated with the predictor variable 

Example
Dependent variable: undergoing colonoscopy.
Independent variable: residing in urban or rural area.
Confounding variable: degree of specialization of physicians.

Measures/Instruments

Questionnaire: A method of gathering self-report information from respondents through self-administration of questions in a paper and pencil format. 
Keys to Success
- Are the words simple, direct and familiar to all?
- Is the question as clear and specific as possible?
- Is it double question?
- Does the question have a double negative?
- Is the question too demanding?
- Are the questions leading or biased?
- Is the question applicable to all respondents?
- Can the item be shortened with no loss of meaning?
- Will the answers be influenced by response styles?
- Have you assumed too much knowledge?
- Is and appropriate time referent provided? 
- Does the question have several possible meanings?
- Are the response alternatives clear and mutually exclusive (and exhaustive)?
Scale: A composite measure of an attribute, consisting of several items that have a logical or empirical relationship to each other; involves the assignment of a score to place subjects on a continuum with respect to the attribute. 
Examples of Scales

· Quality of Life 

· Patient Satisfaction 

· General Well Being 

· Social Support 

Criteria for Instrument Selection 

· Objective of the study 

· Definitions of concept and measuring model 

· Reliability: degree of consistency with which an instrument or rater measures a variable (i.e., internal consistency, test-retest reproducibility, inter-observer reliability). 

· Validity: degree to which an instrument measures what it is intended to measure (i.e., content validity, concurrent validity and construct validity). 

· Sensitivity: ability to detect change. 

· Interpretability: the degree to which one can assign qualitative meaning to instruments quantitative scores. 

· Burden 

Keys to Success
- Always pretest questionnaires.
- Always indicate if a questionnaire has been pretested.
Intervention
In experimental research, the experimental treatment or manipulation. 
Keys to Success
- Careful description of intervention
- Be aware of unintended interventions
Data Analysis
Procedures for 
· recording, storing and reducing data 

· assessing data quality 

· statistical analysis 

Step 1: Descriptive statistics
· Describe the shape, central tendency and variability 

· Looking at variables one at a time: mean, median, range, proportion 

Purposes
· Summarize important feature of numerical data 

· Pick up data entry errors: i.e. 3 genders, age 150 

· Characterize subjects 

· Determine distribution of variables 

· Assess assumptions for statistical tests: i.e. normality 

Step 2: Analytic/inferential statistics 

  Looking at associations among two or more variables 
Purposes
· Estimate pattern and strength of associations among variables 

· Test hypotheses 

Example
The distribution of the ages of patients undergoing and not undergoing colonoscopy will be examined with descriptive statistics (median, mean, standard deviation) and boxplots. If the normality and equal variance assumptions are satisfied, the difference in mean age in the two groups will be tested using a t test. If the assumptions are not met, a non-parametric test will be used (Wilcoxon rank-sum test). All statistical tests will be two-sided. A P value of < 0.05 will be considered statistically significant. 
Sample Size
Purpose: To make a rough estimate of how many subjects required to answer the research question. During the design of the study, the sample size calculation will indicate whether the study is feasible. During the review phase, it will reassure the reviews that not only is the study feasible, but that resources are not being wasted by recruiting more subjects than is necessary.
Two basic methods of sample size estimation 

1. Hypothesis-based 

2. Confidence interval-based 

Example
If primary objective is to test whether one group has less pain than the other:
50 subjects per group will provide 80% power to detect a 20% difference in mean pain score. 
If primary objective is to estimate a proportion:
To estimate the proportion of patients undergoing colonoscopy within 18 months of surgery with a precision of ±5%, 150 subjects will be required. 
Hypothesis-based sample sizes indicate the number of subjects necessary to reasonably test the study's hypothesis. Hypotheses can be proven wrong, but they can never be proven correct. This is because the investigator cannot test all potential patients in the world with the condition of interest. The investigator attempts to test the research hypothesis through a sample of the larger population. 
From the data collected, inferences are made about the larger population. For example, if 80% of patients self-administering analgesia report good pain control, whereas only 40% of patients receiving nurse-administered analgesia report good pain control, one would conclude that there is a difference between the two methods and that self-administered analgesia is superior. However, there is always a possibility that since we have only used a sample of all possible patients, there may, in fact, be no difference between the two but the results have just occurred due to chance
To test this formally, a statistical test would be done. In this case the P value is 0.03. This P value means that the probability of obtaining these results or results even more extreme, if in truth there is no difference between the two methods, is 3%. Therefore, either self-administered analgesia is better than nurse-administered analgesia or a very unusual event has occurred. 
If there is truly no difference between two interventions, but the results of our study suggest there is a difference, this is called a type 1 error. Generally, studies will accept a 5% risk ( level) of making a type 1 error. The P value is the probability that we have made a type 1 error. 
A type 2 error occurs when we conclude there is no evidence of a difference between two groups, when in truth there is. Most investigators accept a greater risk of making a type 2 error, usually 10% or 20% ( level). 
The risk that an investigator is willing to take in making a type 1 or type 2 error are important in determining the sample size. The less willing one is to make an error the more subjects that will be required. 


	Types of Errors

	
	
	Truth in the 
	Population 

	
	
	Association between predictor and outcome: there is a difference 
	No association between predictor and outcome: there is no difference 

	Results in 
	Reject null hypothesis: there is a difference 
	Correct 
	Type 1 error 

	the Study Sample 
	Fail to reject null hypothesis: there is no difference 
	Type 2 error 
	Correct 



The two other important factors in estimating the sample size is the difference in the outcome (effect size) that the investigator wishes to be able to detect and the amount of variation that is seen between subjects. The smaller the effect size or the larger the variation, the more subjects that will be required. 
For example, if one wished to detect at least a 20 mg/dl difference in serum cholesterol between two treatment groups, more patients would be needed than if a 40 mg/dl difference was the smallest difference one wished to be able to detect.
Components of the Sample Size Calculation 

· Type 1 error (): falsely rejects null hypothesis 
Usual risk 0.05 

· Type 2 error (): falsely accepts null hypothesis 
Usual risk 0.1 - 0.2 

· Study's power = 1-b 

· Effect size: magnitude of the association in the target population 

· Variability: variability of the outcome variable among the subjects 

· One/Two-tailed tests 

· Type of statistical test: test of means, proportions, etc. 

Example
Study Hypothesis: There will be a difference in mean analgesic use of at least 20% between nurse-administered and patient-administered analgesic groups.
Null Hypothesis: There will be no difference.
Effect size = 20% Estimate mean for nurse-administered group will be 100mg
Variability: Standard deviation = 40mg
=0.05 b=0.10
Two-sided test
Computer output from Stata
. sampsi 100 80, power(.8) sd1(40) alpha(.05) 
Estimated sample size for two-sample comparison of means 
Test Ho: m1 = m2, where m1 is the mean in population 1 and m2 is the mean in population 2 
Assumptions: 
alpha = 0.0500 (two-sided) 
power = 0.8000 
m1 = 100 
m2 = 80 
sd1 = 40 
sd2 = 40 
n2/n1 = 1.00 
Estimated required sample sizes: 
n1 = 63 
n2 = 63 
Therefore, necessary sample size: 63 in each group
Keys to Success
- Justify sample size
- Provide data necessary to calculate and state how the estimates were obtained 

· Desired power 

· Alpha level 

· One/two-sided tests 

· Estimated effect size 

· Variability 

Example
The sample size estimates were based on the primary hypothesis: Patients who self-administer narcotics post-operatively will have a smaller mean total dose of drug used than patients who receive there analgesia by nurses. From a review of nurse-administered narcotic doses, we estimate that the mean dose of narcotics in this group will be 100 mg with a standard deviation of 40 mg. To achieve a 90% power to detect a 20% difference in the mean narcotic dose, with an alpha of 0.05 using a two-sided test, we estimate that 63 subjects in each group will be required.
Ethical Considerations 

· Ethical Principles

· Respect for persons (autonomy) 

· Non-maleficence (do not harm) 

· Beneficence (do good) 

· Justice (exclusion) 

· Ethical Considerations

· Scientific validity - is the research scientifically sound and valid? 

· Recruitment - how and by whom are participants recruited? 

· Participation - what does participation in the study involve? 

· Harms and benefits - what are real potential harms and benefits of participating in the study? 

· Informed consent - have the participants appropriately been asked for their informed consent? 

Budget
Getting funded is the primary reason for submitting a grant application.
Keys to Success Read instructions (i.e., overhead, issues not covered, if in doubt call the person in charge of the grants) Itemization of costs - Personnel (salary and benefits) - Consultants (salary) - Equipment - Supplies (be complete, include cost per item) - Travel - Patient care costs - Other expenses - Indirect costs Do not inflate the costs Justify the budget Enquire about the granting agency's range Granting Agencies Major Variation in Application Forms Sections in application form Overall amount of detail required Components and structure of proposal content Personal information Budget Helpful Hints Review a successful application Start early, pay attention to instructions/criteria Carefully develop research team Justify decisions Have others review your proposal.
