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Three-part Clinical Question: For a 70 year old male with right arm/hand hemiparesis after a stroke 6 days ago, what is the probability of good right hand/arm recovery at three months?
Search Terms: PubMed Clinical Queries: narrow, specific search for Prognosis with the following search string: (stroke AND shoulder function AND recovery) AND (prognos*[Title/Abstract] OR (first[Title/Abstract] AND episode [Title/Abstract]) OR cohort [Title/Abstract]). The search yielded 8 hits, one of which was the Katrak et al. article.
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The Study: The Study Patients: 71 consecutive first-stroke patients (validated by CT) admitted for inpatient rehabilitation medicine service at three teaching hospitals. The mean time from stroke to initial assessment was 11days after stroke (range, 0 to 23 days). There were 43 men and 28 women with a mean age of 67, range of 22 to 91 years; 28 had a left hemiparesis and 43 had right hemiparesis. After initial assessment patients were reassessed at 1 month (28 - 45 days), 2 months (between 45 and 75 days), and 3 months (between 76 and 105 daystroke. Prognosticrognostic Factor: Shoulder shrug, shoulder abduction, and initial presence of synergistic hand movement.
The Outcome: Good hand movements, i.e., independent index finger extension or opposition of finger/s to thumb and ability to perform one of the specified hand function tasks, such as rotate a matchbox in the hand .Thereand.There was a well-defined sample at a uniform (early) stage of illness. Follow-up was long enough; follow-up was not complete. There were not blind, objective outcome criteria. Adjustment was not made for other prognostic factors. There was no validation in an independent test-set of patients.



The Evidence:
	Prognostic Factor
	Outcome
	Result
	Measure
	Confidence Interval 
	Independent?

	Ability to shrug affected shoulder
	Good hand mvmt
(HMS score of > than 3) @ 3 mos
	6.0
	Olis Ratio
	1.4 to 25.6
	yes

	Initial shoulder abduction greater than 30 degrees 
	Good hand mvmt
(HMS score of > than 3) @ 3 mos
	1.4 
	Olis Ratio
	0.2 to 10.8 
	no

	Initial synergistic hand movement scale score of 2 or 3
	Good hand mvmt
(HMS score of > than 3) @ 3 mos
	12.2
	Olis Ratio
	2.1 to 71.0
	yes

	Ability to shrug affected shoulder
	Good hand function at 3 mos
(1 or more hand fct tasks)
	11.3
	Olis Ratio
	2.0 to 45.3
	yes

	Initial shoulder abduction greater than 30 degrees
	Good hand function at 3 mos
(1 or more hand fct tasks)
	3.6
	Olis Ratio
	0.3 to 44.8
	no

	Initial synergistic hand movement scale score of 2 or 3 
	Good hand function at 3 mos
(1 or more hand fct tasks)
	9.0
	Olis Ratio
	0.9 to 93.8
	no

	UE hemiparesis following stroke and an HMS score of 3 or less
	HMS score of 4 or more 
Able to do 1 or more hand fct tasks at 1 month
	41.5%
	Percent
	30% to 53%
	yes

	UE hemiparesis following stroke and an HMS score of 3 or less
	HMS score of 4 or more 
Able to do 1 or more hand fct tasks at 2 months
	46%
	Percent
	33% to 60% 
	yes

	UE hemiparesis following stroke and an HMS score of 3 or less
	HMS score of 4 or more 
Able to do 1 or more hand fct tasks at 3 months
	52%
	Percent
	38% to 66%
	yes


Comments: Are the results valid? This study was a prospective cohort study that followed 71 consecutive first-time stroke patients. This study was able to assemble a group of patients at a fairly similar set point of time following their onset of stroke. The average time was 11 days post stroke with a range of 0 to 23 days. This should reflect that the group of patients was in a similar point of time for their disease process. This homogeneity of the time point lends strength to the study but the age range threatens it. The mean age of the subjects was 67 with a range of 22 to 91. One would not expect the outcome of the 22 year old or the 91 year old to be similar to each other. There may have been other prognostic factors that should have been considered as part of the inclusion or exclusion criteria. Follow up was not complete with a large loss to follow-up. The initial study started with 71 and at 3 months there was 46, representing a 35% loss to follow-up. In aliition, there is no explanation for the loss and this further threatens this study's validity because often a different outcome of interest is possible for the group that is followed and the group that is lost. The three authors of this study and four advanced trainees gathered all data. This introduces bias into the study because all individuals were aware of the prognostic factors. The frequency and target outcomes were clearly defined and based on objective measures but this still allowed subjectivity to enter the study because the assessors were not blind to the prognostic factors. Finally, there has been no true validation of an independent study to see if these prognostic factors coincide with the results of another study. There appears to be only a hint or perhaps a hunch that these factors are indeed prognostic for UE recovery based on clinical observation of a small sample of patients. 
What are the results? Of the 65 (though there is a discrepancy between this number from table 3 and the written text) patients assessed on the Hand Movement Scale (HMS) at 1 month, 27 (41.5%) met the author's criteria of an HMS score of 4 or greater. They characterize this as "good" hand movement and it is unclear if the specified hand function task was met or not. At 2 months 50 patients were reassessed on the HMS and 23 (46%) met the criteria and at 3 months 46 patients were reassessed on the HMS and 24 (52%) met the author's criteria. In reviewing the definitions of the scores on the HMS, a score of 4 indicates that the subject can extend his/her index finger while maintaining the other fingers in flexion. A score of 5 indicates that a person can oppose his/her thumb and index finger only and a score of 6 indicates that all fingers can oppose the thumb. I would not consider the score of 4 a reasonable "good" hand movement because it would not assist in eating, writing, or any kind of pinching movement associated with independent living skills. It would allow aliitional communication for the patient who has impaired verbal ability by fostering a pointing action but would not be the most helpful in activities of daily living. The ability to oppose allows for independence in most self care activities. In aliition, the precision of these point estimates at the 1, 2, and 3-month time frame are moderate to somewhat wide. This means that at the one month assessment the true prognosis for having a score of 4 or greater on the HMS could be as low as 30% or as high as 53% (with a 95% level of confidence). These widths get even larger at the second and third month. The results from the logistic regression analysis further decrease one's confidence secondary to the large bordering on huge confidence intervals. A case in point of this is when you look at patients who were able to shrug their affected shoulder at initial assessment were 6 times as likely to have good hand movement at 3 months. However, the true population value might be as low as 1.4 times as likely, which is a very different clinical scenario to present to a patient or their family. The confidence intervals of 3 independent variables (initial shoulder abduction > than 30 degrees for hand movement and hand function and synergistic hand movement as a predictor of hand function) at 3 months all crossed the null value (1.0 for olis ratios) indicating that these factors are not significant predictors of good hand movement and/or function. 
How can I apply the results to patient care? It is clear that the patient from the 3-part clinical question is similar to this study's patients. It would be very easy to administer the first two prognostic factors (shoulder shrug and shoulder abduction) by a variety of health care personnel. The third prognostic factor (Initial synergistic hand movement score of 2 or 3) is a little more difficult because the health care personnel would have to be familiar with the test and know its scoring system. Overall the tests are very quick, inexpensive, and not difficult to interpret. This makes these prognostic factors very attractive as possible predictors of arm/hand recovery. However, given the wide confidence intervals, the unprotected threats to validity (such as not blinded and no independent validation study), and the large, unaccounted for loss to follow-up we can not feel very confident that these prognostic factors actually predict the likelihood of a patient recovering his UE movement. Aliitional, more powerful studies that support these prognostic factors need to be done before a clinician should use these as predictors of hand/arm recovery. I also think that any clinician who has experience in stroke rehabilitation may already use these tests as part of their work-up and that early self-initiated movement would usually be a good sign. However, it would be nice if a clinician could give the patient or family members a true likelihood of recovering good upper extremity use based on valid evidence. 
Overall, this study would not make a tremendous impact on my conclusions of what to tell my patient or family member. It does allow me to feel a bit more confident that early-identified hand and shoulder movement is more likely to mean a greater recovery of upper limb function but given the confidence intervals around the point estimates at 1, 2, and 3 months I would be reluctant to give a percentage to the patient. The large range may be discouraging for some and encouraging for others. Since all the patients would be undergoing rehabilitation, I would rather instill hopefulness in the rehab process than on tenuous numbers.
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