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Karen 1. Bolla, Ph.D.

Assistant Professor of Neurology and
Psychiatry and Behaviorai Sciences
Department of Neurology, Room 122-B
Francis Scott Key Medical Center

4940 Eastern Avenue
Baltimore, MD 21224

Dear Dr. Bolla:

Du Pont's Epidemiology Review Board (ERB) has reviewed your draft
manuscript entitled "Clinical Course of Neurobehavioral Functioning after
Chronic Exposure to Organic and Inorganic Lead." Enclosed is a composite
review assembled from Board members' comments by Dr, David Wegman.

We hope you find this critique helpful. The ERB members ask that you
send a copy of your final submission as well as the final manuscript, assuming
the manuscript is accepted.

Thank you for your time and consideration.

Sincerely,

Judy Walrath, Ph.D.
Senior Epidemiologist

Attach.
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Depmment oI Work Eavxmnmom
University of Massachusetts Lowell

March 21, 1994

Tudy Walrath, Ph.D,
Epidemiology Section, N-11510
Haskell Laborawy CR & 1D
P.O. Box 50

Newark, DE 19714

Dear Judy,

Antached is a composite critique of the draft manuscript: "Clinical course of
neurobehavioral funcrioning after chronic cxposurs to orgenic and inorganic lsad" by
K Bolla, L Rahler and J Rignani, I hope you find the comments useful, I think the
Epidemiology Review Board members would be interssted to sec the final
submission as well as the final aceepted manuseript (assuming it 1s accepted), In
this way we could see how they chosé to respond to our critique as well as to sec

‘what changes resuited from the journal’s peer revisw procass.

Sincerely,

4

David H. W egman, M.D.
Professor and Hzad
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DuPoat Corporation Epidemiclagy Review Board
Review of

"Clinical course of neurcbchavioral ﬁmcunmng
after chronic exposure fo organic and inorganic lead"

by
Bolla X1, Kahler L and Rignani J

This hanuacript reports results from the follow-up of a small group of workers
(23) from among 222 who pammpated in an earlier cross-sectional study of workers
exposed to mixed Inorganic and organic lead. The follow-up smudy group was
comprised of 17 who volunteered for re-testing and 6 who were "advised to do so" by
the original study team. Not all 23 workers completed the full battery of tests for the

followsup exam, e.g. only 13 workers completed the Q16 (Scandmavmn Questinnnalrs

Sixteen) at follow-up.

The majority of workers showed no significant change in performance (as defined
by the authors) over time on objective néurobehaviornl tests, although there was an
increase in the reporting of symptoms. Significant improvements or deterioration is
reperted for roughly the same number of tests; three versus four respectively. All four
of the tests that showed a decline over time were tests involving psvchomotor spezd or
g rapid motor response., Of note is that 9 of the 17 workers with normal

neurcbehavioral evaluarions in March 1990 had abuormul evaluations at followsup, a

finding which the authors atiribute to a psychosoeial mechanism rather than a
toxilcoiogic mechanism although there is 10 direct support provided for this
interpretation of the findings.

Smdy Design: As the authors cmphasize, the population is small and self:
selected, making gencralizations difficult. Only six of the subjects in the report were
advised to be re-tested. Without knowing the total who were so adviscd, the reader
cannot determine whether these workers are in any way representative of the entire
group for which restesting was recommended.

A similar problem conecarns the 17 workers who were not specifically counseled
to be re-tested but nonetheless chosc to be (perhaps the appropriate questions were not
agked). It is quite likely that the workers’ perceptions of deterioration of
neurobehavioral functioning were the motivating factors. One would therefore expect
to ses & worse performance on re-testing of these workers.

The authors should indicate how many of the 222 toral workers tested in the
basaline survey wers offered the re-test opportunity. It is assumed that the rwo groups
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of workers studled are incidental samples of two groups that comprise the baseline
survey. It would be of furmher assistance 1o the reader If the results from the baseline
for all workers in each of the two groups (those tecommended for fcllow-up gxam
distinet from the others) were also ‘provided, Finally, no information is provided as w
how lha 23 paniicipunty compured with the remainder of the 222 workers with respect
to lead | expﬂaur.e :

In bmf selection bias is a dxstmct possfmhty that has not been addressed
: i n bias, in general ‘may be more -of a coneem in an epidezmolo ic
sessing etiologie relations than in a clinical case series of natfral
case. Nevertheless, the inferences drawn from this study could be

EHCFHEO’QS. |

Lead Exposure' As cuxrently presented, It is not possible for a reader to
‘gssociate exposures to lead of individual test subjects with their test results, The
authors ‘ort their interpretation thaz lead exposure levels were not associated with
' in test scores for the two test sessions, but the reader hag little or no gense
1g afexpomrea involved wnh test score dlfferences.

The mathods section of the manuscript containg a relatively brief description of
~ €Xposures at the botwm of p4 and top of ps. While this description includes referencs
10 EXDOSUTS zan:s, c'mosm zoncs are mot used to address sxpesurss of subjects in

' ‘ current rnanuscript The exposure and dosz
rent manuscript (Table 2) are exposure duration,

V, 'and hfatnne peak QIOGd lead level; none of

Rexerence 6 does contam the followma
d and zine | shyrin daﬁa were largely available for only the
7@ thuk were njmf & ta estnnatc the cumulative dose in workem
em pleycd for ger durations, D so.sug vest that blood lead is an inadequate
biologic measure for organic lead exp, sure (24)

In the current manuscript there is very brief discussion of the perrinence of
lifatime weighted average bloed Iead levels and lifetime peak blood lead levels to the
issue at hand. There is very little context, however, in the current manuscript or in
reference 6 for the mterpretaucn of tih“ 'blood lgad data which are presented (Table 2).

The "...important temporal trend in cxposures...” identified in this manuscnpt 3
discussion of study subjects’ ewpasmms to lead is not further discussed in this
manuscript nor is it examined in reférence 6. Some discussion of its importance and,
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because the authors consider it to be unportant, some presentation of data illustrating
the trend and the magnitude of change, would be helpful to readers.

The report that workplace exposures decreased in the period September 1989 to
Mav 1991 is not ‘docurmented elsewhere in this manuscnpt. ‘Documentation ‘was not,
rence 6. The: only pertment comment found in reference 6 is: "Workers
' ategtive eq_uzpment_‘was not &equenﬂy used before August

1dy subjects may be in

Data Analys:s The approach to data analysis has some important
deficiencies, First, the categorization of "better,” "same," and worse™ is based on 2
confusing and questzonalble algorithm, As stared on p6, worse performance on re-testing
means that the change in test results from (t2 - t1) was in a negative direction and more
than one standard deviation helow the mean score for the ongmal study group of 222
workers,

This could be interpreted in two ways. Suppose the mean score for the full
cohort wag 100 and the SD was 10, Then one SD below the mean would be a score
of 90, One way to interpret the categorization is that if a worker’s score fell below 90
it is "worse™, This would require anvthmg frotn a trivial (2.2, 90 to 89) to a dramatic
and probably unrealistically large change (e.2, 120 io0 89, Furthermore, it would be
impogsible fef a workes, whose mmal scate was less than 90, to be catbgorized in the
“worse" groupm. The other interpretation is ,,f:at if the change in score i3 > 10 - no
taatter what the absoluta 3COLE » thenlthe change would be categorized a3 "worse", The
latter definition is insensitive 1o the initial score (a decline from 180 Jco 170 may have
a very dl"f‘lczm. meaning than & dc line frmm 80 to 70), dnd may mereiy reflect
.regre*ssun ‘to the mean, For example., the ayparem decrements in manual dexterity
(Takle 3)are consistent and may be important] but this: cannot! be determined becausa
of the mcthcd of analysis. There are much better ways, to amalyze repeated Mmeasures
data, and sothe. of these mamtain simplicity of presentatzqﬁ without Jeopardlzmg
validity.

In either cvent, a clearer statement of the method for c_ategorizaticn needs to be

presented. If the latter categorization is the correction one (as we believe it is likely to .

be), then the statement of the criterion ought to indicate that a worker was placed into
the "worse" category if the change in score (t2 - t1) wag greater than or equal to one
8D mf the entire group of 222 lead workers (e.g., if A >10). :

In addition, given that the distribution of the test results in the initial survey of
222 warkers is critical to the definition of the outcomes, the authors dught to present
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2 table with the means and SD of 2ach test in thé bascline survey so that the reader has
an idea of how big the SDs are,

Finally, the authors nccd to consider the probiem (hat is present due 1o the range
in length of follow-up mf thc 23 sub;:crs Tha repom:d I‘ollcw—up vaned ﬁ'om 1 to over

/
0 an In presenting results (p8) the
'd‘jsymptom reports on Q16. They note, but do not
 the last item which is included "to measure
earher parncxpatmn may have been determined
| ,atxcn of neurobchavioral hmcnonmg ‘and
ted 10 se¢ a worse performance on re-testing of

¢ prevalencs of symptoms from the Q16
”clcuf that the percents refer only to the 13
sion 2.

‘éw;ﬁp group, The data should be
i—xguif‘s.h those who were recommended

wofkers, little change in ncu:obebavmml
ms: mot obkus to thc rcader that a change

: ﬁdant qroaa aectional study found the
| “p{proxunately 20% of e mean). Since
Fl Yg at the rate of approximately 1% per
S ;pvould mean that in a two year period
enth of an SD (0.074 lters). If a subject

r that he/she had lost more than 20%

| ;_r
ong: qu“' a{r of the SD er.hout some sumlar
0 easms'i used in this manuscript, it is not at all obvious that
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a L.hangc of <1 SD is a reasonable definition of abnormal for these neurcbehavioral
tests. The suthors need to provide information relevanr to this definiton of abnormal
change. The absence of such informativn [urther complicates interpretation of the

The main conclusion reached fom this analysis is that changes indicative of
dcclme m--mcbx:havwral pcrfnrmanc: :;v;r txmc are mors hkcly to be cau&cd by

35'1'-.{1

studv is severciy imme zw the small and nonrepresemative sample
v followd lete data availahle at follow-up, one
fimding about health and well being mayv
ppretation deserves further study in
quesﬂens about the cffccts anxiety
ar the time of the initial ¢ross-sectional

Recommendation: This paper needs substantial improvement, in the areas
of data analvsxs, presentation of results; and interpretation. All of these aspects could
be remedied, but problems of selection bias cannot.

Page 2, Abstract, line 12, "Nop messure of mixed organic and inorganic lead
exposure {e.g. duration, intensity),.." Thé manuscript does not describe or
discuss exposure intensity, :

Page 4, line 1. This appears to be a sxat::m:m rather than a question.
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