Research Methods
Epistemology

Effect size  

Measurement error – how much uncertainty is in your measurement
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Medical model

-Mechanistic

-Dualistic (mind/body split)

-Reductionistic – the whole is greater than the sum of its parts

-symptoms = disease (cure = take care of the symptoms)

-drugs/surgery

-emergency care


-germ theory


-genetics


-doesn’t fix anything ( good for money making


-system of specialties (dermatology, proctology, neurology, EENT, cardio, oncology, etc)

DC model


-Holistic/cybernetic (looks at all the interacting components of a system)


-Metaphysical


-prevention & wellness

-not many specialties
-Western logic ( container logic ( creates mutually exclusive categories


-but nobody practices this way

-nanobacteria could be the culprit for kidney stones, atherosclerosis, etc
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-Science = systematic observations and measurement

-generalization – put things into categories which can be differentiated from other categories

-assumption – totally clueless

-concept – your idea; may include common sense

-construct – defined with enough precision that it can become measurable


(complex idea formed from a number of simpler elements)

-variable 


-reliability – get the same measurement over and over


-validity – are you measuring what you think you’re measuring

-hypothesis – a declarative conjectural statement

-describe the relationship b/n two or more variables with enough precision that they could be tested

-theory – based on a mound of evidence/hypotheses


-broader in scope than hypothesis


-describe/explain/predict phenomena


-usually cannot be tested directly


-does not include any direction of knowingness

-law – A scientific statement that is found to apply to a class of natural occurrences
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E. Ernst.  Adverse effects of spinal manipulations:  a systematic review.  J R Soc Med 2007


-quotes himself, minimal case studies, uses trickery and deceptive language, strongly biased, lumps chiropractic manipulation in the same category as therapist manipulation

-if a systematic review only as one author, this is a red flag

-uses junko logic & trickery

-he quotes himself (on multiple occasions) making the source list seem longer than it really is

-RCT (randomized control trial) carries more weight than case reports and case studies

-case reports, case series, case-control studies, & surveys are low on the hierarchy of evidence

-good systematic reviews have a minimum of two independent reviewers, and they give “evidence ratings”

-when examining articles, look at journal (the journal’s reputation), authors, etc

-february 15 issue of spine
Numbers

Nominal use of data: arbitrary assignment of numbers to represent something

Ordinal use of data:  has order and direction (can tell smaller to larger, but you don’t know size between the intervals)

Interval use of data:  has order and you know the size of the distance b/n numbers, but it arbitrarily has a “zero”

Ratio: has all the good characteristics (order, even intervals, and a good “zero”)

Non-parametric:  nominal and ordinal
Parametric:  interval & ratio (the numbers can be mathematically manipulated)
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Impact Factor – how prestigious a journal is (how powerful, important it is)


-ie if you get something published in Science or Nature, your career is set
Cochrane’s guidelines – standard systematic review template


-must specify the criteria for identifying and including/excluding the articles used


-use multiple raters for handling disagreements about inclusion/exclusion
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-hypothesis – state relationship b/n two or more variables with enough precision that it can be tested

-characteristics of measurement:  reliability & validity


-reliability:  can you get the same measurement over and over



-and can different investigators get the same measurement as each other


-validity:  are you measuring what you think you’re measuring?



-ie Does paraspinal temperature measure the presence of subluxations?

*Variables

-independent – what the investigator changes

-dependent – what the investigator is measuring (ie pain, blood chemistry levels, etc)

-intervening (nuisance) variables – affect outcome measure, but are not under control in the study



-investigator bias – investigator’s demeanor might change with sham treatment



-slightly more positive attitude can greatly influence the outcome of treatment





(with the sham treatment, the investigator might not be as positive)



-participant bias - it is well known that participants will guess what outcome is expected




-participants try to meet the investigators expectations

-double blind:  blinding both the investigator and participant

-triple blind:  also blinding the people entering the data

-red pain pills are 2 ½ times as effective as blue or white

Statistics

1) Inferential – hypothesis testing statistics (inferences are made from them)
-Give probability statement of likelihood that results are due to chance

-p-value (probability)


-conventions:  0.05, 0.01


-0.05 ( 5 times out of 100, you would get these results by chance alone

2) Descriptive – describe mean, median, mode, SD, range

Statistical power (

-ability of the whole study to find an effect (before vs after) or difference (is this group different from that group)


-statistical power is affected by reliability & validity, and sample size
How many subjects/participants is enough?


-a small sample size would make relatively small differences in outcomes to be insignificant

-as sample size increases, the p-value gets smaller and smaller

-kappa (k) coefficient (should be above 0.8 ?)
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“a clinical prediction rule to identify patients with LBP most likely to benefit from spinal manipulation: a validation study”
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p-value
-an estimate of the likelihood that your results are determined by chance
Statistics
Descriptive – to describe a set of data


-short-hand notation so you can get a big picture of the data

Inferential – 

Measures of Central Tendency

Mean – average score

Median – middle score

Mode – most common score
Range – bottom and top of distribution

Standard deviation ( 


SD +/- 1 = 68% of data


SD +/- 2 = 95% of data


SD +/- 3 = 99% of data

Confidence Interval

Nominal – use of a number only to identify

Ordinal – know order, but no size between numbers

Interval – know order and size, but arbitrary zero

Ratio

Non-parametric statistics:  nominal & ordinal

Parametric statistics:  interval and ratio data

Outcome measures:

VAS, Oswestry, Row-Morris
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REVIEW for Midterm
-know difference b/n concepts, constructs, variables

-independent, dependent, confounding/nuisance

-difference b/n theory and hypothesis

-nominal, ordinal, interval, and ratio data


-nonparametric vs parametric

-statistics


-descriptive (mean, median, mode, SD, range, percentages) vs inferential (hypothesis testing stats)

-hierarchy of evidence 

-systematic reviews and meta-analysis, RCT, case control studies, … case studies, animal studies (at the very bottom)

-p-values and the Gaussian distribution

-effect size

-statistical power

-validity and reliability

-------------------------------------------
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Sensorimotor System Measurement Techniques


-the sensorimotor system uses the relationships b/n static and dynamic components in maintaining functional joint stability


-from a physiologic perspective, it is important to be as specific as possible with both the variables and suspected physiological mechanisms being studied (both factors must be considered during interpretation of the results)
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-null hypothesis = the hypothetical results should your experiment fail
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Know RCT vs statistical review
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*CCGPP = council on chiropractic guidelines and practice parameters

What do they do and how can it be of value to you?



-focused reviews for establishing practice guidelines

*FCER = foundation for chiropractic education and research


What is it trying to do and how can it be of value to you?


-oldest funding organization specific to chiropractic


-they give small grants to chiro schools


-involved with state committees and legislature


-mission is to support chiro with respect to evidence
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www.dcconsult.com
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Review for Final

-know about index values of journals

-logarithmic scale (mostly an index of popularity)


-how frequently does articles in a certain journal show up as citations in other places

-know relative index values of certain journals like:  Spine, JMPT, Pain, JAMA

-Parts to a study:

-Introduction, method, results, discussion, conclusion, abstract

Methods:  details the research design and how it was implemented

-p-value


-an estimate of the likelihood that your results are determined by chance


-a p-value of 0.01 = 1 chance in 100 that the results are determined by chance

-Gaussian distribution, mean, median, mode, SD


-SD of Gaussian curve:  68, 95, 99%

-Independent vs dependent vs nuisance (confounding/intervening) variables


-researcher controls the independent variable

-RCT and compared with case studies on the hierarchy of evidence

-investigator and subject bias

-purpose of blinding/masking ( to control for bias

-nominal, ordinal, interval, ratio 

-most statistics are estimates

-samples are taken from a population

-reliability vs validity

-statistical power

-effect size

-why is it important for journals to be peer reviewed?

the guy with the bow tie


