Module 3:     Writing the Study Design Section
-- Cohort Study -- 
Assignment:  Complete the following subsections in one page to describe the study design you will use to answer the question that you have chosen.  Specifically, address how you will strive to minimize the susceptibility of your results to bias (use the Critical Appraisal worksheets as a checklist to help you decide what to cover).  You are encouraged to include a flow diagram showing how your study would run.
Feel free to delete the comments listed at right.  You can temporarily hide them by clicking the “View” menu and then the “Markup” submenu in most versions of Word.

Have your research preceptor review your document with you.
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Guidelines For Cohort Studies:
	Checklist of items to include when reporting a cohort study
To see the online version, click here 
To open a PDF file of the checklist click here



The User’s Guides Checklist for Cohort Studies:
Here’s what the critical appraisers of your paper will be using to assess the validity of your RCT.  These factors should be considered at the design stage of the trial, with every effort made to reduce the effects of bias.

See:  http://www.cche.net/usersguides/prognosis.asp - Introduction
	Table: Prognosis
I. Are the results in the study valid?

· Primary Guides 

· Was there a representative and well-defined sample of patients at a similar point in the course of the disease? 

· Was follow-up sufficiently long and complete? 

· Secondary Guides 

· Were objective and unbiased outcome criteria used? 

· Was there adjustment for important prognostic factors? 

II. What are the results?
· How large is the likelihood of the outcome event(s) in a specified period of time? 

· How precise are the estimates of likelihood? 

III. Will the results help me in caring for my patients?
· Were the study patients similar to my own? 

· Will the results lead directly to selecting or avoiding therapy? 

· Are the results useful for reassuring or counselling patients? 





Example from a Cohort Study:
From Osmond et al, a cohort study entitled:
A STUDY TO DERIVE AND VALIDATE A CLINICAL DECISION RULE FOR THE USE OF COMPUTED TOMOGRAPHY IN CHILDREN WITH MINOR HEAD INJURY

4. METHODS - PHASE I:  DERIVATION OF THE RULE

4.1 Study Population

4.1.1 Inclusion Criteria.  All children 0 to 16 years of age presenting to one of the study hospital emergency departments after sustaining acute minor head injury will be eligible.  Patient eligibility as an « acute minor head injury » case will be determined by the attending staff emergency physician based on the patient having all of the following characteristics at the time of arrival in the emergency department: 

1) blunt trauma to the head resulting in at least one of the following: a) definite loss of consciousness, b) amnesia, c) disorientation (These may be determined from the patient or from the report of a witness and are considered present no matter how brief. Amnesia will be determined by asking the following questions: “do you remember the injury?”, “how did you get to the hospital?” and “have you talked to me before?”), d) persistent vomiting (> 3 times over at least 4 hours), or e) irritability in children < 2 years (irritability out of keeping with the child’s normal temperament). 

2) initial emergency  department GCS or modified infant GCS64 of 13 or greater as ascertained by the attending emergency physician (see Appendix 1), and

3) injury within the past 24 hours.

4.1.2 Exclusion Criteria. Patients will be excluded if they meet one of the following criteria: 1) patient age greater than 16 years, 2) no clear history of trauma as the primary event (e.g., seizure or syncope as the primary event), 3) penetrating skull injury or known depressed skull fracture, 4) focal neurological deficit (motor or cranial nerve) that cannot be attributed to an extra-cerebral cause, (e.g.. traumatic mydriasis or peripheral neuropathy are not exclusion criteria), 5) referred patients who have already had a CT scan of the head, 6) severe, chronic generalized neurological delay, 7) cerebrospinal fluid shunt, 8) pregnant females, 9) previous CT head study enrollment and 10) head injury secondary to child abuse 

4.1.3 Patient Selection.  Consecutive patients with minor head injury will be entered into the study if they meet the inclusion and exclusion criteria and if one of the designated assessor physicians (described in section 4.2.2) is on duty, which will be virtually 100% of the time.  For comparative purposes, demographic and outcome data will be collected from the record of treatment for eligible patients who are not enrolled into the study.

4.1.4 Study Setting. The patients will be enrolled from the emergency departments of nine Canadian pediatric hospitals from the provinces of Quebec (2), Ontario (3), Manitoba (1), Alberta (2) and British Columbia (1). These centers constitute 9 of the 12 pediatric hospitals in Canada and have a combined annual emergency department volume of approximately 420,000 patient visits.

4.2 Standardized Patient Assessment
4.2.1 Patient Assessment.  Full or part time staff physicians of the study hospital emergency departments will make all patient assessments. Interns and residents may see eligible head injury patients but will be asked to have staff physicians make the study assessments.  The physician assessors will be trained by means of a one hour lecture and by a practical demonstration to assess the clinical variables in a uniform manner.  A standardized description of each examination technique will be appended to the data collection sheets.  The physicians will record their findings on the data collection sheets (Appendix 6) prior to sending the patients for CT, if a CT scan is deemed necessary. 

Physicians will initially assess the patients shortly after their arrival in the emergency department and will reassess patients immediately prior to CT, prior to discharge, or at 6 hours after arrival in the emergency department (whichever comes first). There will be no preset minimum period of observation but patients may be discharged from the emergency department once they have achieved normal mental status (GCS score of 15) or have had a normal computed tomogram of head.  Patients will be given a standardized information sheet upon discharge.

4.2.2 Quality Assurance.  There will be ongoing evaluation of the quality of the patient assessments judged by completeness of data collecting sheets and compliance in enrolling eligible patients. Based on the analysis of our pilot study, research nurses will ensure that the more acute patients are not missed by providing clinicians with monthly feedback of a general nature as well as specific review of any individual problems that may arise.  Clinicians will not, however, be given any indication of the preliminary accuracy or reliability of individual variables.

4.2.3 Selection of Variables.  The variables selected for assessment in the study were chosen by the investigators at the Research Formulation Workshop (section 2.4.1) based on clinical experience and data from the literature.  These variables are felt to be useful in predicting whether or not the patients with minor head injury have acute brain injury. 



4.2.4 Variables from History. Variables will be coded as “No/Yes” unless otherwise specified. Those variables that are to be included in the physician’s reassessment are indicated “initial and reassess”. a) Age (Years), b) Gender (Male/Female), c)  Mechanism of injury (Motor vehicle collision / Motorcycle / Bicycle / Pedestrian struck/Off road vehicle) / Assault hands or feet / Assault blunt object/collision with stationary object / Fall from height > 3 feet or 5 stairs / Sports / Other, d) If motor vehicle accident, i) Speed (Stopped / City speed / Highway speed), ii) Collision, iii) Seat belt / Car seat use, e) Helmet use, f) Witnessed loss of consciousness, g) If yes, duration of loss of consciousness in seconds and minutes, h) Amnesia, i) If yes, duration of retrograde amnesia for period prior to injury in minutes and hours (initial and reassess), j) Worsening headache (initial and reassess), k) Time from injury to assessment in hours, l) vomiting, If yes, how often and how long in hours, m) seizure, If yes, on impact or after, how long after injury and duration of seizure, n) Known bleeding disorder, If yes, specify, o) Previous visit for same head injury.


4.2.5 Variables from Neurological Examination. All variables will be included in physician’s initial assessment as well as the reassessment: a) GCS or modified infant GCS64 score in emergency department; (initial and reassess; failure to improve to GCS score of 15 or deterioration of GCS will be specifically noted), b) Pupillary changes (anisocoria) (initial and reassess), c) Lateralizing motor weakness (arm drift, grip strength) (initial and reassess).



4.2.6 Variables from General Examination or Diagnostic Tests. a) Unstable vital signs, b) Lethargy (drifts off to sleep when left alone), c) Injuries other than head, If yes, specify, d) Possible skull penetration or depressed fracture, e) Any sign of basilar skull fracture (drainage from ear, CSF rhinorrhea, hemotympanum, Battle’s sign, “raccoon eyes”), f) Fracture on skull radiography (radiography ordered if physician concerned about possible skull penetration or depressed fracture).

4.2.7 Physicians’ Judgement.  The physicians will also be asked to answer three questions (not to be used as predictor variables) regarding their attitude to radiography and their clinical judgement:  a) Theoretical comfort with ordering no CT for that patient, on a five point scale (very comfortable to very uncomfortable), b) Probability of acute brain injury (defined in 4.3.1), to the closest decile, and c) Probability of patient requiring neurological intervention (defined in 4.3.2), to the closest decile.

4.2.8 Interobserver Reliability.  Ten percent of patients will be assessed for the clinical variables by a second emergency physician who will be blinded to the results of the first assessment. These second assessments will be performed in all centres on a feasibility basis whenever two study physicians are available in the emergency department.

4.3 Outcome Measures
4.3.1 Primary Outcome.  Patients will undergo standard CT of head after the clinical assessment and their tomograms will be interpreted by fully qualified independent staff radiologists.  The radiologists may be provided routine clinical information on the radiology requisition but will be blinded to the contents of the data collection sheet.  CT will be without contrast, will be performed with third generation equipment, will involve a minimum of 10 mm cuts from the foramen magnum to the vertex, and will include both soft tissue and bone windows.

The primary outcome, acute brain injury, is defined as any acute brain or skull finding revealed on CT, including depressed and basilar skull fractures but excluding linear fractures.  The presence of acute brain injury implies that intervention or treatment may be required.  Linear skull fractures, in the absence of acute brain injury, generally do not require intervention and will be considered as secondary outcomes (section 4.3.3).  We believe that the primary outcome, acute brain injury, is more objective and transportable than such secondary outcomes as “need for intervention” or “need for admission”.  The latter are subject to inter-physician and inter-community variability.  The acute brain or skull findings on CT will be classified as follows:  a) Hematoma: (i) Epidural, (ii) Subdural, (iii) Intracerebral, or (iv) Cerebellar, b) Diffuse Cerebral Edema, c) Cerebral Contusion, d) Hemorrhage: (i) Subarachnoid, or (ii) Intraventricular, e) Pneumocephalus, or f) Skull Fractures: I) Depressed or ii) Basilar.  These findings will be classified as Solitary or Combined as well as Predominant (most clinically important) or Secondary.

The reliability of the CT interpretations will be assessed by having all abnormal and 10% (randomly selected) of normal scans reviewed by a second radiologist who is blinded to the first interpretation.  A single radiologist at the Ottawa coordinating centre will arbitrate any disagreements of interpretation which cannot be resolved locally.

4.3.2 Proxy Primary Outcome.  Review of current practice at the study hospitals indicates variation from centre to centre and that many eligible patients with minor head injury routinely do not undergo CT. We believe that the study protocol cannot demand that all children have CT. This would be costly, unacceptable to physicians, and potentially dangerous for children who must be sedated or anaesthetized for the procedure. Generally, patients who are not referred for CT by the emergency physician have less severe injuries and are extremely unlikely to have acute brain injury as defined above.  All such patients will have telephone follow-up and will be classified as having no acute brain injury if they meet all the following explicit criteria at 14 days: a) headache is absent or mild, b) no complaints of memory or concentration problems, c) have not had a seizure or developed focal motor findings, d) no vomiting e) return to baseline, appropriate for age, normal daily activities (e.g., sleep, eating, play, school or sports).

The assessment of these criteria will be made by a research assistant who is unaware of the patient’s status for the individual predictor clinical variables.  Patients who cannot fulfil these criteria will be recalled for clinical assessment and possible CT.  This list of criteria was developed by the investigators based on their clinical judgement and is similar in concept to questionnaires applied in previous ankle and knee injury studies. We feel that this measure is appropriate as Dr. Stiell has recently confirmed the validity of a similar “proxy primary outcome tool” on a sub-sample of patients from his adult Canadian CT Head Rule study.65 As with the adult tool, we will assess the validity of these criteria to exclude acute brain injury in children by applying the telephone follow-up questionnaire to all patients, including those with normal and abnormal CT scan results. 

4.3.3 Secondary Outcomes.  The ability to predict the following secondary outcomes will also be modeled:  a) Need for neurological intervention defined as the need for any of the following within seven days:  craniotomy, elevation of skull fracture, intubation, intracranial pressure monitoring, or anticonvulsant medication, b) Admission to hospital, and c) Death prior to hospital discharge.  The secondary outcomes will be determined from the medical record by a research assistant who is unaware of the contents of the data collection sheet.  Assessment of long-term outcomes, such as neurological deficit or neuropsychological deficit, is felt to be beyond the scope of this study.  Assessment of all patients at six months by a neuropsychologist, for example, would be extremely expensive.

A group of Canadian Pediatric Emergency Medicine Researchers proposed to prospectively collect data on a large number of children with Minor Head Injury in order to be able to eventually predict which of them would be more predisposed to develop the rare complications such as intracranial bleeding.











�Details of where study is going to be conducted gives the reviewer some background on how generalizable the results will be


�should be a simple statement eg “The design is a randomized placebo controlled trial” or “The design is a prospective cohort study” . It should NOT include a long description of the  methods


�Description of the subjects – who is IN your study and who is EXCLUDED.  


�The target population is everyone to which you would HOPE to generalize your results: eg.  “all children with FEV1  < 80% predicted”


�The study population is a description of the subjects you have or actually will study: e.g. “children with FEV1  < 80% predicted presenting to BCCH emergency department between April and June 2004”


This gives a second reinforcement about how generalizable the results will be.  


�A timeline or timetable is a realistic estimate of when you will do what.  Allows the reader to judge the feasibility of what you propose.


�For the acknowledgements, list funding agencies and unfunded support for your study.  Any people you list should be asked their permission to be listed AHEAD of submission.





