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VERSION 1 - REVIEW 

REVIEWER Dr Susan Fox  
Associate Professor Neurology, University of Toronto, Canada 

REVIEW RETURNED 23/01/2012 

 

GENERAL COMMENTS BMJ open 000628 
The aim of this study is to review factors that are associated with 
micrographia in PD. Despite micrographia being such a common 
feature of PD, this is an understudied area. This paper reports on a 
cohort of male PD patients with micrographia and the correlation 
with markers of disease. Findings are that the presence of 
micrographia correlates with objective bradykinesia measures, 
disease severity and MMSE scores. This is the largest cohort to date 
specifically investigating micrographia. 
 
Issues 
1. There is no control groups of PD subjects without micrographia to 
really determine factors associated with the presence of 
micrographia. 
2. Many PD patients do not notice any change in handwriting in 
response to levodopa, whereas some do – these 2 groups may differ 
in other associated PD features? 
3. MMSE is a poor measure of cognitive impairment in PD. What 
questions were asked of the patient to determine presence or 
absence of cognitive impairment? 
4. How were patients identified? all comers or selected group (risk of 
bias?) 
5. Was the educational status of the subjects determined ie level of 
premorbid writing skill and whether handmaybe a factor? 
6. It is not clear what was taken as ‘normal’ range for writing size? 
7. How was the sample size determined? 
8. The results section needs re-writing to ensure data are presented 
in a more logical manner; it would be easier to read to present all 
data regarding micrographia, then hypophonia etc rather than mixing 
up outcome measures. 
9. Page 8 results – why were only 35 subject assessed with the 
handwriting test? What happened to the rest of the group? 
10. Text needs careful proof reading for grammatical errors and 
some spelling mistakes. 
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REVIEWER Theres A. Zesiewicz, MD FAAN  
Professor of Neurology  
No competing interests 

REVIEW RETURNED 30/01/2012 

 

THE STUDY This is a study based on an important finding in PD patients, that of 
micrographia. The study appears to have been performed and 
executed well, but there are a number of issues that need to be 
addressed.  
 
First, there are many comorbid conditions that affect handwriting. 
Where in this study are comorbid conditions discussed, either in the 
inclusion criteria or in results? Were patients with strokes and 
arthritic conditions excluded? Were MRI's reviewed? What about 
other injuries or causes of impaired handwriting? Dystonia was not 
discussed in any great length, which could affect handwriting. Did 
patients have neuropathy, C-spine abnormalities, or any other hand 
or arm pathology?  
 
Were general neurological exams performed on these patients? 
Where are the results in terms of motor strength of upper extremites, 
sensory examination, and reflexes. The patients were from a VA 
hospital; did any of them have neuropathy or vitamin B12 or folate 
deficiencies? Please include general neurology exams if they were 
performed (abnormalities should be listed)  
 
 
It is odd that 2 patients "could not write at all". Did they have skeletal 
or other issues that could account for this difficulty? The clinical 
presentations of these patients and their histories need to be 
explained, as this certainly is unusual for PD patients. What were the 
general and movement disorder examinations for these patients?  
 
Were Parkinson Plus patients excluded from this cohort? Were 
patients responsive to L-dopa in all cases?  
 
The patients did not seem to be especially advanced in terms of the 
mean H and Y scale score, yet the mean MMSE was rather low (24). 
Was the presence of dementia or DLBD excluded? Did patients 
have MRI exams to review?  
 
The "history" of micrographia and how this was obtained is weak 
and may be marred by recall bias.  
 
Were members of the control group age and sex matched?  
 
The study was performed in a Veteran's Administration Hospital. Did 
war injuries play any role in these findings?  
 
Were evaluators handwriting experts? What were their credentials? 
Were the evaluators blinded and were the examinations of 
handwriting randomized? How were the evaluators masked to PD or 
control assignment? Who performed the masking? 

RESULTS & CONCLUSIONS This is a study that examines an important and interesting symptom 
in PD, but there are some major design flaws, and lots of information 
is missing. If the authors can answer the questions and critiques, the 
study could be published, but there are lots of questions that need to 
be answered,. 

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2011-000628 on 25 June 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/


VERSION 1 – AUTHOR RESPONSE 

Reviewer: Dr Susan Fox  

Associate Professor Neurology, University of Toronto, Canada  

 

Issues  

1. There is no control groups of PD subjects without micrographia to really determine factors 

associated with the presence of micrographia.  

Response:  

Within the PD cohort, we noted the presence of micrographia in 43 patients ascertained on history 

and 35 subjects on handwriting assessment test (score <0.7 defined as micrographia). Therefore, our 

evaluation of factors associated with the presence of micrographia was based on a binary coding of 

micrographia within the PD group.  

 

 

2. Many PD patients do not notice any change in handwriting in response to levodopa, whereas some 

do – these 2 groups may differ in other associated PD features?  

Response:  

In this study we have not tested the effects of dopaminergic medications on handwriting and we 

acknowledge this is a limitation. Further testing in future should include on and off medications related 

changes in handwriting.  

 

3. MMSE is a poor measure of cognitive impairment in PD.  

Response: MMSE is more like a screening tool and does not address the executive dysfunction seen 

in PD. We acknowledge this gap and have included a discussion on this subject (highlighted green) in 

the manuscript.  

 

What questions were asked of the patient to determine presence or absence of cognitive 

impairment?  

Response: Subjects were asked if they had experienced a decline in mental faculties during the 

course of their PD  

 

4. How were patients identified? all comers or selected group (risk of bias?)  

Response: All consecutive comers were approached and those who consented were enrolled. 

Agreeing to participate was the main selection factor. There were about 20 additional subjects who 

did not agree to participate. There is a selection bias here. There was no randomized method adopted 

for selection. Besides, the study was conducted in a tertiary care setting, only veterans were enrolled, 

there were no females. We agree these factors could add bias to assessment of micrographia and we 

have acknowledged this drawback in the manuscript.  

 

5. Was the educational status of the subjects determined ie level of premorbid writing skill and 

whether handmaybe a factor?  

Response: Subjects were enrolled only if they were able to sign and read and comprehend the 

consent form. No specific premorbid writing skill was looked into. It would be interesting to follow such 

PD cohorts with/without micrographia longitudinally and ascertain if micrographia or handwriting 

changes over time.  

 

6. It is not clear what was taken as ‘normal’ range for writing size?  

Response: We observed that micrographia usually manifests as one continues to write across the 

page. In the handwriting test used in the study we decided to use the beginning aspect of handwriting 

as baseline or normal range, the individual subject's own handwriting serving as a control.  

 

7. How was the sample size determined?  
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Response: Given the primary objective was estimating the prevalence of micrographia in the PD 

cohort, our sample size determination was based on the necessary number of patients needed to 

achieve a specified interval width or distance from the estimated sample proportion of micrographia. 

In particular using a reported prevalence by Schwab et al, a sample size of 68 PD patients produces a 

two-sided 95% confidence interval with a width equal to 0.21 assuming the sample proportion of 

micrographia in the PD patients is 30%.  

Moreover, a sample size of 68 achieves 80% power to detect a difference of -0.33 between the null 

hypothesis correlation of 0 and the alternative hypothesis correlation of 0.33 between micrographia, 

bradykinesia, and hypophonia using a two-sided hypothesis test with a significance level of 0.05.  

 

8. The results section needs re-writing to ensure data are presented in a more logical manner; it 

would be easier to read to present all data regarding micrographia, then hypophonia etc rather than 

mixing up outcome measures.  

Response: Have incorporated these suggestions  

 

9. Page 8 results – why were only 35 subject assessed with the handwriting test? What happened to 

the rest of the group?  

Response: Have now clarified that 35 out of 68 subjects were found to have micrographia based on 

handwriting test.  

 

10. Text needs careful proof reading for grammatical errors and some spelling mistakes.  

Response: We have made necessary changes at places highlighted in green.  

 

Reviewer: Theres A. Zesiewicz, MD FAAN  

Professor of Neurology  

 

Issues:  

1. There are many comorbid conditions that affect handwriting. Where in this study are comorbid 

conditions discussed, either in the inclusion criteria or in results? Were patients with strokes and 

arthritic conditions excluded? Were MRI's reviewed? What about other injuries or causes of impaired 

handwriting? Dystonia was not discussed in any great length, which could affect handwriting. Did 

patients have neuropathy, C-spine abnormalities, or any other hand or arm pathology?  

 

Response: In this study, the comorbid conditions were not explicitly mentioned in the method section 

(We have made this correction). Subjects in PD cohort did not have strokes, neuropathy or dystonia. 

However, specifically, brain MRI of these subjects were not reviewed and exclusion of subjects with 

arthritis and C-spine abnormalities was not undertaken. We acknowledge these limitations in the 

discussion section.  

 

2. Were general neurological exams performed on these patients? Where are the results in terms of 

motor strength of upper extremites, sensory examination, and reflexes. The patients were from a VA 

hospital; did any of them have neuropathy or vitamin B12 or folate deficiencies? Please include 

general neurology exams if they were performed (abnormalities should be listed)  

Response: General neurology exam was performed, and did not reveal presence of neuropathy or 

stroke. However, we did not order or specifically review the labs for these subjects.  

 

3. It is odd that 2 patients "could not write at all". Did they have skeletal or other issues that could 

account for this difficulty? The clinical presentations of these patients and their histories need to be 

explained, as this certainly is unusual for PD patients. What were the general and movement disorder 

examinations for these patients?  

Response: We would like to clarify the two subjects who 'could not write at all'. We realize that 'write 

at all' has resulted in a misunderstanding. These subjects were examined at the time when their 
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medications had begun to wear off. They had significant difficulty during writing assessment. This was 

noted when they had to sign the consent form and write a sentence during the MMSE assessment. 

On history they reported their handwriting had become extremely small and illegible and they had 

given up writing in real life for most parts. They could barely complete the handwriting assessment 

test which included only writing the letters ‘p’and ‘d’ in print style. We think such extreme difficulty in 

writing in the absence of dystonia, tremor and dyskinesia may be attributed to a possible underlying 

apraxia, though we have not specifically tested for this in the study.  

 

4. Were Parkinson Plus patients excluded from this cohort? Were patients responsive to L-dopa in all 

cases?  

Response: Yes, patients with Parkinson plus were excluded.  

Patients were examined during L-dopa on-state. They reported they did respond to medications. Their 

L-dopa equivalents are stated in the table. In this study, on and off medication clinical exam was not 

performed which could document objective improvement.  

 

5. The patients did not seem to be especially advanced in terms of the mean H and Y scale score, yet 

the mean MMSE was rather low (24). Was the presence of dementia or DLBD excluded? Did patients 

have MRI exams to review?  

Response: Interestingly, the MMSE scores in this cohort were lower than what one would expect for 

this H and Y score. We think there could be multiple factors. Subjects enrolled were from an older 

population, we did not record their educational backgrounds, detailed cognitive assessment was not 

performed and their medication records were not reviewed. As per clinician’s records, these subjects 

did not have cognitive changes within one year of onset of parkinsonism, there was no h/o visual 

hallucinations or fluctuations, and they satisfied the UKPDS criteria for diagnosis of PD at the time of 

enrollment.  

 

6. The "history" of micrographia and how this was obtained is weak and may be marred by recall 

bias.  

Response: We agree with this comment, therefore we included an objective assessment of 

micrographia. In this study, more people reported micrographia on history(63%) than actually was 

noted during the bedside assessment (about 50%). We did not include the duration of micrographia 

for this very reason. We think a longitudinal study is required for clear understanding of this 

phenomenon.  

 

7. Were members of the control group age and sex matched?  

Response: Yes they were, there were only males in both groups and their age were matched.  

 

8. The study was performed in a Veteran's Administration Hospital. Did war injuries play any role in 

these findings?  

Response: It is possible that war injuries could play a role in handwriting assessment, but 

unfortunately, we did not record these facts for the study.  

 

 

9. Were evaluators handwriting experts? What were their credentials? Were the evaluators blinded 

and were the examinations of handwriting randomized? How were the evaluators masked to PD or 

control assignment? Who performed the masking?  

Response: The evaluators were not blinded, were not handwriting experts and were Neurologists 

(AWS and WSM) participating in the study.  

 

 

We would like to thank the reviewers to give us the opportunity to respond and clarify. 
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VERSION 2 – REVIEW 

REVIEWER Dr Susan Fox  
Associate Professor Neurology, University of Toronto, Canada 

REVIEW RETURNED 04/03/2012 

 

The reviewer completed the checklist but made no further comment. 
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