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Chronology
 

(1April 1986 - 31 September 1986)
 

April 17, 1986: Meeting of Egypt project personnel in St. Louis, MO, attended
 
by Dr. G. Beaton and Dr. S. Murphy.
 

May 21-24: Visit by Dr. G. Beaton to UCLA to confer with data management and PI
 
on Kenya data, and to Berkeley to confer with ME (Dr. D. Calloway, Dr. H.
 
Horan, Dr. S. Murphy, Dr. J. Balderston, Dr. S. Selvin, and programmers C.
 
Waters and D. Lein) on data management and analysis.
 

June 18, 1986: Visit to Berkeley by Kenya project Principal Investigator Dr. C.
 
Neumann and researcher Ms. S. Weinberg, to confer with Dr. D. Calloway, Dr.
 
S. Murphy, and K. Mulligan.
 

June 25-26, 1986: Statisticians' meeting at Purdue University, Lafayette,
 
Indiana, including Dr. G. Beaton and Dr. S. Selvin.
 

July 7, 1986: Visit of Dr. S. Murphy to the University of Connecticut to confer
 
with Dr. G. Pelto, J. Backstrand, and T. Branden on the Mexico project.
 

July 25, 1986: Visit of Dr. G. Beaton to Berkeley to consult with Data
 
Management team (Dr. S. Murphy, Dr. S. Selvin, C. Waters, and D. Lein.)
 

July 25, 1986: Congressional presentation on all CRSPs sponsored by the
 
National Association of State Universities and Land Grant Colleges
 
(NASULGC), attended by Dr. G. Pelto.
 

August 3-5, 1986: Visit of Dr. G. Beaton to the University of Connecticut to
 
confer with PIs, data managers, and statistician on the Mexico project.
 

August 7, 1986: Visit of Dr. S. Murphy and ME Data Management Research 
Assistant K. Mulligan to UCLA to consult with Kenya project staff. 

September 12, 1986: Chicago meeting of statisticians and data managers, 
Principal Investigator Dr. G. Harrison, and consultants Dr. S. Fienberg and
 
Dr. G. Beaton.
 



Chronology
 

(1Out. 1985 - 31 March 1986)
 

October 11-14, 1985: Data Analysis Group (DAG) meeting at University of 
Connecticut, Storrs, including project statisticians, ME consultants Dr. S. 
Selvin and Dr. G. Beaton, data managers, and some PIs. 

November 20, 1985: Visit of Dr. S. Murphy, ME Data Manager, and C. Waters, ME 
programmer, to UCLA to confer with Kenya project on data management. 

November 21, 1985: Brief visit of Dr. M. Forman (ST/N) to UC Berkeley.
 

November 26-27, 1985: Visit of Dr. S. Murphy to attend University of Kansas
 
data management meetings.
 

December 16-18, 1985: Visit of Dr. G. Beaton and Dr. G. McCabe to Berkeley to
 
consult with ME on data management procedures.
 

February 24-28, 1986: Meeting of the Scientific Coordination Board (SCB) at
 
UCLA, concurrent with meetings of the statisticians, data managers, ME (Dr.
 
D. Calloway, Dr. H. Horan, Dr. G. Beaton, Dr. S. Murphy, Dr. S. Selvin, and
 
Business Manager K. Condon), and the Institutional Council.
 

March 10-14: Program effectiveness audit by AID.
 

March 24, 1986: Visit of Dr. S. urphy to UCLA data management team.
 

(All of the above reported on in the semi-annual report.)
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MANAGEMENT ENTITY ANNUAL REPORT SUM1ARY 
October 1, 1985 - S,?tember 31, 1986
 

The Program Coordinator's Office 

The Program Coordinator's Office has strengthened its established role as 
organizer and integrator for the CRSP over the past year. Aside from 
carrying on its numerous regular functions and responsibilities--which 
include acting as a liaison between the various CRSP and CRSP-related 
groups, managing the contractual and budgetary aspects of 
the program, and planning various meetings and agendas for CRSP compo
nents--the office prepared visual and written materials for a Congres
sional presentation on all CRSPs sponsored by the National Association for 
State Universities and Land Grant Colleges (NASULGO), and conducted a
 
major reorganization and cataloguing of all the books, reports, and files
 
here at ME.
 

Correspondence/Comunication
 

One of the ME office's principal functions is to facilitate communications 
among the various CRSP groups--Principal Investigators, statisticians, 
data managers, ME and its consultants, the External Evaluation Panel 
(EEP), the project psychologists, and the Institutional Council (IC). ME 
also serves as the CRSP liaison between U.S. government organizations to 
which the CRSP has direct ties, such as the Agency for International 
Development (AID) and the Board for International Food and Agricultural 
Development (BIFAD),as well as various voluntary and other common interest 
agencies and groups. 



Mgost of the correspondence that passes through the ME office to these ends 
is by letter or telephone, with some affiliates making frequent use of the
 
BITNET computer network for immediate electronic transmission of written
 
information and requests.
 

During the past year, some 900 pieces of mail have been generated from
 
within the Program Coordinator's office. Included in this batch of
 
outgoing mail have been:
 

o complex monthly mailings to PIs, statisticians, data managers, and ME
 
consultants apprising them of current issues and concerns;
 

o quarterly travel reports--including calculations for each project of
 
cumulative total outlays, recent period outlays, and Thomas Cook Travel 
subcontract funds remaining; 

o ME and country project semi-annual and annual reports; 

o descriptive materials on the CRSP, usually in response to requests 
from interested parties.
 

Materials received, copied, filed, and catalogued by ME have included:
 
numerous scientific, statistical, and data management articles and reports
 
relevant to CRSP research; trip reports; requests from Principal Investi
gators for approval to release data collected for the CRSP in publications
 
or presentations; meeting minutes, data runs, tapes, and other scientific
 
or statistical updates.
 

Aside from written communication, much of ME's organization and negotia
tion role is fulfilled by telephone. Taking May 1986 as a random example
 
of a typical month, the office made 170 outgoing long distance calls, and
 
received approximately 120. Many of these calls were made in deliberating
 
over financial matters or in planning CRSP meetings of varying sizes and
 
purposes.
 

The year's major meetings included an October '65 Data Analysis Group

meeting in Storrs, Connecticut; the February '86 Scientific Cwordination
 
Board (SCB) meeting in Los Angeles, involving PIs, ME, statisticians, data
 
managers, the IC, and several participants from the field sites; a June
 
'86 Data Analysis Group meeting at Purdue University, a September '86 Data
 
Analysis Group meeting in Chicago; and various ad hoc smaller meetings

(usually involving one or two PIs, data managers, statisticians and ME
 
consultants or staff) at UCLA, Berkeley, and the University of Connec
ticut. Many of the logistical details involved in these meetings were 
handled by this office, even if the meeting itself was held elsewhere.
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Travel 

The provision of travel arrangements and reimbursements has been another 
significantly time-consuming component of ME's work. Because of our 
subcontract with Thomas Cook Travel, processing of all air travel comes
 
through this office at one stage or another--over the past yerr sixty 
trips involving air travel were processed here.
 

Whether these trips were made by researchers returning from the field, or 
by participants in the 9 or 10 CRSP meetings held throughout the year,
 
almost all of them have required some amount of ME follow-up. A substan
tial amount of time has been devoted tu tracking the itineraries and
 
currency conv( rsions of field researchers' travel--both for home leave,
 
and for return from the field--over the past few years. ME had withheld 
payment to Thomas Cook on a number of travellers' air tickets because of 
their deviations from AID standards (such as flying non-US carriers, or
 
making extra long stop-overs or excursions from the standard route), for
 
which we were awaiting clarification, justification, or reimbursement.
 

Occasionally, a single such airfare problem has demanded up to ten hours'
 
working time before being resolved to the satisfaction of all parties
 
concerned: the traveller, the funding agency, the travel agency, and the
 
University of California travel bureau. After much work in reconstructing
 
flight itineraries, figuring ticket costs on various currency conversion
 
rates, review of the AID "boiler plate" on travel regulations, and 
discussion with various travel agency representatives, we have cleared the 
major part of the outstanding debts.
 

Financial Responsibilities
 

A very significant portion of this office's time and effort has been
 
devoted, as in previous years, to overseeing and negotiating the financial
 
and contractual arrangements of the CRSP grant.
 

On a regular basis, this has meant generating and sending quarterly travel
 
reports to the country projects; negotiating periodic grant subcontract 
amendment requests; reviewing and balancing quarterly expenditure reports 
and budget summaries and projections sent in by the projects; conducting 
cost share and indirect cost assessment analyses; and negotiating addi
tional funding requests. 

This year we have had a number of additional funding requests from the 
projects for increaoes or extensions in staff and/or equipment. After 
deliberation, ME agreed to the hiring of a Research Associate to aid the 
Mexico project Data Manager working out of the University of Massachu
setts, and to the extension of the Egypt project's Data Manager at Purdue. 

Other requests for funding have been based on the need for reallocation of 
funds from the reserved travel budget to cover staffing needs at the 
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University of Arizona, and a raise in the ceiling authorization for the
 
University of Connecticut.
 

The overall financial monitoring function of the Program Coordinator's
 
office has taken on a new intensity in FY '86. As the CRSP approached
 
its final period, budgetary decisions became at once clearer and more
 
difficult. The project's increasingly finite time and money limitations
 
have provoked renewed planning efforts on the part of all the ,p.ojects, as
 
well as ME.
 

As a first significant result of these efforts, the CRSP has prepared to
 
enter its Period VI with significantly more funds than would have been 
proj(!cted a year ago: over $1.1 million still remains at UC Berkeley, and
 
the amount of unexpended, unencumbered funds in project hands is estimated
 
to be in excess of $200,000, for a project-wide total of $1.3 to $1.4
 
million.
 

There are two basic reasons for this economy. One, unfortunately, is that
 
data delivery is still behind schedule in two of the three projects; costs
 
associated with data delivery are therefore also lagging by up to three
 
months.
 

More significantly, the projects have voluntarily increased cost-sharing, 
sometimes enormously, and have also cut costs through many intelligent 
fiscal choices. tM has reduced its staff considerably. The Program 
Coordinator's office has continued its drastic reduction in staff, having 
lost its Administrative Assistant in FY '85, and its Business Manager/Ad
ministrative Analyst in FY '86. This office now stands at a total of 1.80 
FTE, consisting of a Coordinator and a Secretary. Additionally, the Data 
Management staff has been reduced by some .50 FTE. 

These are all the reductions in personnel the CRSP here at UCB can manage. 
Indeed, more programing staff may be needed in some areas, at least for a 
time, as the data sets reach completion.
 

An additional task of some magnitude has been the handling of a series of 
special audits, generated essentially by the Grarim-Rudman legislation. A 
two-person effectiveness audit was conducted over a fuil week at Berkeley 
by an audit manager from AID. Not long after, a second two-person team 
visited three sites in the CRSP, including UCB, for 2-3 days per site. 
Their subject was cost-sharing--its advisability, and the manner and 
adequacy of how the established requirement is being met. 

All of the audit personnel verbally pronounced themselves satisfied with 
the situation here, and no negative comments have been received at all.
 

Additionally, all of our basic financial tracking of documents and 
spreadsheets now exist in Lotus 1-2-3 computer files, as well as on back
up manual spreadsheets and files. As mentioned--and described in detail 
below--all files, including the financial ones, were recently reviewed, 
re-organized, and updated. We now believe them to be substantially ready 
for the final archiving process. 
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A major financial task during the past year, the successful resolution of 
a serious fiscal problem at one of the projects, is described in the semi
annual report.
 

Special Projects
 

Outside of its regularly established functions, the ME office undertook
 
two other projects this year. One was the complete reorganization and
 
cataloguing of all the files, books, reports, and reference materials held
 
in the CRSP offices, both current and historical. This project developed
 
into a major undertaking spanning a period of many months, as it involved 
sifting through some 900 files, 140 books and reference materials, 100 
articles and expertise reports, and a dozen regularly received periodi
cals, all of which have been collected here at the ME offices over the 
past five years.
 

This indexing project was undertaken because we knew that the invecti
gators, statisticians, and data managers will need to be aware of--and
 
able to obtain--this variety of supplemental materials and support docu
ments. ME seemed the logical place to locate this small archive of CRSP
 
materials, both for our investigators and for AID.
 

The other project our office executed was the development of informational
 
materials for a Congressional presentation on all CRSPs that was organized 
by NASULOC in order to promote a broader awareness of the function and 
scope of this unusual group of government-funded programs. This task 
involved designing and writing a descriptive two-page flier on the CRSP 
for use as a handout; selecting and developing appropriate photographs for
 
a poster-board display from our collection of slides from the three coun
tries; and arranging for one of our principal investigators to fly to
 
Washington to participate in the presentation, which, according to several
 
sources, was both successful and well-received. 

Office Equipment and Personnel 

As mentioned, during the past year the ME office has undergone consider
able staffing changes. Dr. Judith Balderston, Associate Research
 
Economist and coordinator for data analysis, left the CRSP to pursue other 
scientific and professional interests in May 1986. Also in that month,
 
Business Manager Katherine Condon transferred to a permanent position
 
elsewhere on the Berkeley campus. Katherine's leaving meant that all
 
financial responsibilities had to be shifted to the Program Coordinator 
and the recently hired secretary. During this process, many of the record
keeping, accounting, and reporting procedures were substantially updated 
and redesigned, despite substantial reduction in office staff.
 

The ongoing upgrading of the office's microcomputer software library has
 
helped ease this transition considerably. The acquisition of and training
 
on the Lotus 1-2-3 software program, and a number of related programs
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which expand its powers, has allowed us to improve both the speed and
 
convenience of making budgetary and financial calculations on a broad
 
scale, as well as the overall clarity and legibility of the records.
 

The data management component of the office has made good use of Lotus as
 
well, in entering a complex nutrient database and in calculating energy
 
values from other nutrient components of food items. This software has
 
also been valuable for its tabulating and graphing capabilities, which
 
have enabled us to produce clear graphs and charts for reports such as 
this one.
 

We have added several other software programs to our library as well. As 
adjuncts to Lotus, we acquired Note-It, Lotus 101 Macros, and Spreadsheet 
Auditor, all of which expand the powers and scope of the Lotus framework. 
A final addition has been that of a Hayes Smartcom Modem, which has 
enabled the ME office to communicate with the UC Berkeley mainframe and 
thereby send BITNET messages across the country. Most of our staff have 
also achieved competency in Wordperfect, now the Nutrition CRSP's standard 
word-processing package. 
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ME DATA MANAGEMENT AND ANALYSIS REPORT 

Data management and analysis activities have focused primarily on archi
ving this past year. The majority of the field data from all three
 
projects has been received in Berkeley and copied, and the status of the 
files tabulated. In addition, we have begun documenting the clata sets and 
reorganizing them into a final archive format. These activities have 
required extensive consultation with the staffs of the three projects, 
often via BITNET (electronic mail), frequently via memos and letters, and
 
occasionally via travel to the project locations.
 

Our current staff consists of a data manager/nutritionist (Dr. Suzanne
 
Murphy), two programmners (David Lein and Claudia Waters), a statistician
 
(Prof. Steve Selvin), and a research assistant (Kathleen Mulligan),
 
working a total of 2.3 FTE, of which .7FTE is contributed by the UCB
 
Nutritional Sciences Department.
 

Status of Archived Files 

Tables 1 through 3 show the files that have been received for archiving 
from each of the three projects, and the number of records on each file. 
The left-most column indicates the names of the 32 files that were defined 
by the September 1984 Basic Data Set. Thus, it is possible to determine 
how the archived project files relate to the originally defined files. 

The next step will be to expand these tables, using mapping forms supplied 
by each project, and to relate the variables on each file to the origin
ally defined Basic Variables. When this task is completed it will be
 
possible f~r researchers to determine which Basic Variables are available
 
across multiple projects.
 

The two right-hand columns of Tables 1 through 3 give more detail on the
 
completeness of each project's data sets. For each file archived, the
 
dates (beginning and ending) of the observations on the file are reported. 
The assumed status of each file is shown in the last column. Many of the 
files are now complete, others are awaiting final checking by the US 
institutions, and a few are still in the host countries pending data 
entry, checking, or organization. Files with derived variables (such as 
nutrient data, SES scores, indices of morbidity, etc.) are still partially 
incomplete for all projects. In several cases, these calculations were 
postponed until the field data sets were complete. 
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Format of the Final Archive 

The ME data management staff has begun working on the format of the final 
archive. The archived files must encompass two aspects of the final data 
sets: the similarities between the original design and the actual data of 
the three field projects, and the dissimilarities imposed by the realities
 
of the actual field work.
 

Users of the CRSP archived data will need to clearly understand the cross
project similarities and differences in each variable, and, in some cases,
 
changes in the collection methodology within a variable over time. Thus,
 
it is critical that the archived files be clearly documented, that
 
similarities be indicated when appropriate, and that differences be
 
described as well.
 

We propose archiving three levels of file structure:
 

1. The field data sets, reflecting the data as originally entered onto 
tapes (usually in the host country). These data would have been range
checked and corrected. The files would not necessarily be organized into 
a logical structure, but they might reflect the chronological nature of
 
the collection and entry process. Future researchers might wish to use
 
these files to investigate the actual values of variables prior to
 
correction or transformation by the U.S. institutions. These data would 
also be useful for examining changes over time in data entry procedures, 
etc. Documentation would be provided by the projects.
 

2. Data sets archived by the U.S. institutions, with necessary changes 
made by the ME staff for structuring files into the Basic Variable format. 
These data sets would be in SAS format, with similar file and variable 
names as appropriate. Project-specific files would not be transformed by
ME, but would be archived as received. Documentation would be provided by 
the projects and updated as necessary by ME. 

3. Analytic data sets, created either by the projects or IM, for the 
purpose of performing a specific analysis. Thes, --. could be used,a sets 
by future researchers to replicate analyses pre :nted in the various CRSP 
reports. Documentation would be provided by the creator of the data set. 

Of the three levels, only level two would be required for the official 
archive. However, ME will collect and archive files at levels one and
 
three, as available.
 

Descriptive Statistics of Basic Variables
 

An important part of ME's archiving task is the description and documenta
tion of the contents of each data set. To this end, we have begun with
 
descriptive statistics of some of the more important basic variables. For
 
these initial reports, we chose to work with three files: food intake,
 
anthropometry, and morbidity. We also chose a subset of the variables on
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each file that would be relatively comparable across all three projects.
 
Thus, we created the following three SAS files for each project (for a 
total of nine SAS data sets):
 

Food intake file: variables = energy intake, date of measure. 

Anthropometry file: variables = height, weight, date of measure. 

Morbidity file: variables = begin and end dates of illness, illness 
code, severity code.
 

In addition, each observation contains a standard "header": household ID,
 
target type, and birth date. 

We then used SAS to obtain descriptive statistics on these variables
 
(mean, median, standard deviation, and ranges for continuous variables;
 
frequencies on categorical variables). Some of these results are shown in
 
Tables 4-6 (anthropometry) and 7 (morbidity). The energy intakes are
 
plotted by calendar month and target type for each project in Figures 1
 
through 3. The data for these plots are shown in Tables 8-10.
 

Although these tables may appear to have been rather simple to generate, 
each required substantial thought and definitions. For example, a first 
step was to define the time window that was acceptable for each target 
type to be described. For the anthropometry tables, it was necessary to 
ensure that the infants and toddlers were approximately the same age in 
all three projects, so that heights and weights could be compared. A
 
window was established for each age group (see footnotes), and only
 
children who had measurements taken in this window were described by the
 
statistics. In some cases, the number of targets appears artificially low
 
due to the incompatibility of the collection methodology and the defini
tion of the time window.
 

Each project defined morbidity codes that would reflect those illnesses
 
that are prevalent in the host country. Thus, comparing illness types 
across countries presented some difficulties. The illness categories 
shown in Table 7 required summarization of similar illness codes among 
projects, as well as an analysis of those illnesses that were prevalent in 
each country. (See footnotes for details.) 

Projected Data Available For Analyses 

Note that most of these data are cross-sectional in nature. We have made 
rno attempt to ensure that the individuals on these files are truly targets 
as defined by the CRSP protocol--that is, those belonging to a cluster 
containing an index individual plus associated household members, as shown
 
below:
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Index Individual Associated Individuals 

Pregnant woman entering Lead male, infant 0-6 
second trimester months 

Toddler at 18 months Lead male, lead female 

Schooler, 7-9 years Lead male, lead female
 

Future longitudinal descriptions of data should focus on only those 
individuals in one of these three clusters. 

Furthermore, to . a target in longitudinal analyses, an individual should 
have been observed a minimum number of times across the year of observa
tion. Table 14 proposes a method of describing the completeness of a data 
file, using the Kenya Project food intake file for toddlers. Researchers 
will have to define the minimum number of observations, as well as the 
maximum number of skipped months, that they require for their analyses. 



TABLE 1 
CROSSREFERENCE, MEXICO FILES TO BASIC FILES; STATUS OF ARCHIVED FILES 

NUMBER DATES OF ASSUMED 
BASIC FILE MEXICO NAME ARCHIVED ARCHIVED DATA FILE STATUS 

Entry/exit/change Basal census 5631 N/A Being Updated 
Sample census 1461 N/A Being Updated 

Mortality see Clinic. Hist. all data in 
Mexico 

Household intake see Diet (raw) 

Individual intake Diet (kcals) 12879 1/84-5/Fro 6/85-2/86 at UConn 

Supplemental feeding 

Diet (raw) 

see Diet 

370897 1/84-2/86 3/86-5/86 in Mexico 
Sched, for 10/86 

Anthropom-target Ant'iropom 6689 1/84-5/86 Complete 

Anthropom-non-target HH Anthropometry 669 2/86-5/86 Complete 

Metabolic adaptation RMR 1874 1/84-5/86 Complete 

Disabilities/ Clinical history none Being.Entered 

chronic illness 

Reproductive history see Clinical hist 

Physical assessment Physical exam none Being Entered 

Pregnancy outcome see Physical exam 

Conception survey see Clinic. Hist. 

Pregnancy survey see Clinic. Hist. 

Lactation/ see Clinical hist 
infant feeding 

Lab assessment/ Urine 9085 2/84-3/86 Complete 
inimunology 

Feces 2618 2/84-3/86 Complete? 

Morbidity episodes Morbidity 36570 1/84-5/86 Complete 

Morbidity summary see Morbidity 

Adult cognitive 
Infant cognitive 

Adult-cognitive 
Psych-6 mo. 

412 
75 

1/84-1/86 
1/84-1/86 

Complete?
" 

Toddler cognitive Psych-18 mo. 101 1/84-1/86 " 

Psych-24 mo. 118 1/84-10/85 " 

Psych-30 mo. 69 1/84-1/86 
Schooler cognitive Cognitive-school 291 1/84-1/86 



TABLE 1 
CROSSREFERENCE, MEXICO FILES TO BASIC FILES; STATUS OF ARCHIVED FILES 

BASIC Fil3t 
Infant behavior 


Toddler behavior 

Schooler behavior 


HH sanitation/ 

hygiene
 

Individual SES 


Demography 


Household SES 


Community climate 

Childcare/ 

sanitation, LF
 

Time allocation 


Project specific 

files: 

DATES OF 
ARCHIVED DATA 

1/84-1/86
 
1/84-11/85
 

1/84-1/86
 
1/84-1/86
 

1/85-2/86 


1/84-5/85 


1/84-6/85 

1/84-5/85 

1/84-12/84 

1/84-12/84 

1/84-12/84 


'1/84-2/86 


ASSUMED 
FILE STATUS 

Complete?
 

6/85-5/86 in Mexico
 

7/85-5/86 in Mexico
 
6/85-5/86 in Mexico
 

Being Entered
 

Complete
 
Complete
 
Complete
 

Complete?
 

Being Entered 

Being Entered
 

Being Entered 

Sched. for 10/86
 

MEX-ICO NAME 
Psych-3 mo. 

Brazelton (also 

see Psych-6 ma)
 

see Psych-18 mo,
 
Psych-24 mo,
 
Psych-30 mo
 
Classroom 

Playground 


Sanitation/hygien 


see Socioeconomic 
and Sociocult. 

Migration (see

also Sample Census,
 
Basal census) 

Socioeconomic 439 
Sociocultural 558 

Climatic Data none 

see Sanitation/hygiene 

NUM ER 

ARCHIVED 

87 

61 


211 

270 


8920 


439 


Activity: LM 

Activity: LF 

Activity: family 


Weekly food use 


Food prices 

Diet substudy 


Morbidity 
Substudy
 

Household 

Productivity
 

6675 

56276 

11 


54299 


none 

none 


none 

none 




TABLE 2
 
CROSSREFERENCE, EGYPT FILES TO BASIC FILES; STATUS OF ARCHIVED FILES
 

BASIC FILE 


Entry/exit/change 


Mortality 


Household intake 


Individual intake 


Supplemental feeding 


Anthropometry -target 


Anthropom -non-target 


Metabolic adaptation 


Disabilities/ 


chronic illness
 

Reproductive history 


Physical assessment 


Pregnancy outcome 


Conception survey 


Pregnancy survey 


Lactation/ 

infant feeding 


Lab assessment/ 

immunology 


Morbidity episodes 


Morbidity summary 


EGYPT NAME 


Entry/exit/change 


Mortality 


Household intake 

(unadjusted)
 

Individual intake (kcal) 


Supplemental feeding-infant 


Anthropometry - target 

Anthropometry -pregnant 

Anthropometry - lactating 

Anthropometry - infant 


Anthropom -non-target 


RMR 


Medical history 


Reproductive history 


Reproductive history 


lactation history
 

Physical exam 


Pregnancy outcome 


see Reproductive history
 

Pregnancy monthly visit 


Lactation/infant 

feeding practices 


Hematology/urine 

Parasitology 

Immunology 

Biological 


Morbidity illness episodes 


Morbidity weekly recall 


NUMBER 

ARCHIVED 


223 


none 


4209 


16077 


none 


8030 

766 

746 

942 


603 


798 


1274 


118 


none 


1219 


124 


so 


3 


3931 

656 

655 

532 


3888 


88921 


DATES OF ASSUMED 
ARCHIVED DATA FILE STATUS 

N/A 8/84-12/85 inKansas 

Forms inAZ 

12/83-5/85 6/85-12/85 inKansas 

12/83-12/85 Complete 

9/84-10/85 inEgypt 

11/83-12/85 Complete 
11/83-8/85 6/85-12/85 in KS 
7/84-11/85 6/85-12/85 inKS 
1/84-12/85 6/85-12/85 inKS 

11/83-5/85 Complete 

10/84-10/85 11/85-12/85 inKansas 

12/83-8/84 8/84-12/85 inKS 

1/84-7/84 8/84-12/84 inKS 

6/85-1/86 inEgypt 

12/84-1/86 in KS 

12/83-9/84 8/84-12/85 inKS 

4/84-5/85 Complete 

8/84-3/85 in KS 

7/84-8/84 8/84-3/85 in KS 
4/85-9/85 inEgypt 

11/83-12/85 Complete 
7/84-8/84 1&2/84, 1&2/85 in KS 
11/83-12/84 4/84-6/85 inKS 
11/83-7/84 Complete 

10/83-12/85 Complete 

10/83-12/85 Complete 



TABLE 2
 
CROSSREFERENCE, EGYPT FILES TO BASIC FILES; STATUS OF ARCHIVED FILES
 

BASIC FILE EGYPT NAME 

Adult cognitive Father cognitive 


Mother cognitive 


Infant cognitive IBR scores 

Toddler cognitive Toddler cognitive 

Schooler cognitive Schooler cognitive 


Infant behavior 	 Infant behavioral 

Dubowitz 

Brazelton 


Toddler behavior Toddler behavior 

Schooler behavior Schooler classroom 


Child behavior ratings 


HH sanitation/ HH sanitation/hygiene (scores) 

hygiene 


Toddler H sani/hygiene 	(scores) 


Toddler indiv sani/hygiene (scores) 


Individual SES 	 Individual SES 


Demography 	 Demography 
Demographic update 

Household SES 	 Household SES -scores 

Household SES 

Household SES -Update 


Community climate 	 Community Climate 


Childcare/ Childcare/sanitation, LF 

sanitation, LF 


Time allocation 	 Time allocation 


Project specific files 	Water microbiology 


Breastfed toddlers 


Number of meals consumed 

by lead male
 

Anthropometry substudy 


NUMBER 

ARCHIVED 


20 

44 


none 

53 

41 


246 

110 


none 


2586 

113 

25 


188 


156 


150 


2180 


2180 
none 

312 

191 

none 


none 


none 


none 


none 


2799 


4763 


none 


DATES OF ASSUMED 
ARCHIVED DATA FILE STATUS 

12/83-5/84 8/84-12/85 inEgypt 
12/83-5/84 8/84-12/85 inEgypt 

Data inEgypt 
12/83-5/84 8/84-12/85 inEgypt 
12/83-5/84 8/84-12/85 inEgypt 

3/85-10/85 Complete 
7/84-5/85 Complete 

7/84-9/85 inEgypt 

12/83-11/85 Complete 
12/83-4/84 8/84-12/85 inEgypt 
2/84-3/84 2/85-4/85 inEgypt 

1/84-9/84 8/84-10/84 in KS 
11/84-12/85 inEgypt 

1/84-9/84 8/84-10/84 inKS 

11/84-12/85 inEgypt 

1/84-9/84 8/84-10/84 in KS 
11/84-12/85 inEgypt 

N/A Complete 

N/A Complete 
8/84-9/84 in KS 

Remaining data in Egypt 

N/A Complete 
10/83-10/84 Complete 

11/84-12/85 in KS 

11/83-12/85 inEgypt 

1/84-8/84 inKS 
Remaining data inEgypt 

7/84-10/84 in KS 

Remaining data inEgypt 

8/84-7/85 in KS 
8/85-12/8S inEgypt 

12/83-11/85 Complete 

12/83-12/85 Complete 

6/85-12/85 inKS 



TABLE 2 
CROSSREFERENCE,EGYPT FILES TOBASIC FILES; STATUS OFARCHIVED FILES 

BASIC FILE EGYPT NAME 
Physiolo 4(. 

MER 
ARCHIVED 

state of target female 5150 

DATES OF 
ARCHIVED DATA 

ASSUMED 
FILE STATUS 

HHfood and beverage frequency none 

Food and beverage prices (SESCO) 9 12/83-5/85 3/84,6/85-9/85, 11/85-12/85 inKS 
11/83, 4/P4--I1/84, 10/85 inEgypt 

Wages none 4/85, 7/85 inKS 
11/0-3/85, 5/85-6/85, 8/85-12/85 
inEgypt 

Prices of locally grown food none 4/85-8/85 in KS 
11/83-3/85, 9/85-12/85 inEgypt 



TABLE 3
 
CROSSREFERENCE, KENYA FILES TO BASIC FILES; STATUS OF ARCHIVED FILES
 

BASIC FILE 


Entry/exit/change 


Mortality 


Household intake 


Individual intake 


Supplemental feeding 


Anthropom-target 

non-target 


Metabolic adaptation 


Disabilities/ 


chronic illness 


Reproductive history 


Physical assessment 


Pregnancy outcome 


Conception survey 


Pregnancy survey 


Lactation/ 

infant feeding
 

Lab assessment/ 

immunology 


Morbidity episodes 


Morbidity summary 


Adult cognitive 

Infant cognitive 

Toddler cognitive 


Schooler cognitive 


KENYA NAME 


Entry/exit/change 


Mortality notification 


Meal prep. summary 

Consumer unit 

Recipe nutrients 


TI/NTI summary 

Indiv nutr/hand calc 

Indiv nutrients 


See lactation quest.
 

Anthropom 

see Anthropom
 

RMR 


Disability/ 


chronic disease
 

Reproductive hist 


Clinical exam-summary 


Pregnancy outcome 


see Pregnancy survey
 

Pregnancy survey 


Lactation question. 


Lab-physiol. samples 

Immunology/water 

contamin.
 

Morbidity-indiv 4 week 

Morbidity-indiv 4 week 

Morbidity-HH 4 week 


not computerized
 

Cog adult summary 

Cog infant summary 

Cog toddler summary 

Cog toddler-30 mo. 

Cog schooler summary 


NUMBER 

ARCHIVED 


1130 


4 


38845 

37502 

38845 


26675 

6014 

24707 


14268 


4712 


727 


288 


2162 


138 


5857 


879 


2136 

1025 


5788 

8764 

8970 


674 

312 

315 


230 

462 


DATES OF* ASSUMED FILE 
ARCHIVED RECORDS STATUS 

N/A Complete 

N/A 

All 
All 
All 

All 
3/84-5/85 

All 

All 

All 

1/84-11/85 

1-2/84 

All 

3/84-7/85 

1/84-9/85 

5/84-12/85 

2/84-12/85 
4/85-8/85 

2/84-11/84 
All 
All 

7/84-12/85 
All 

1/84-4/85 

12/84-11/85 
6/84-8/85 " 



TABLE 3
 
CROSSREFERENCE, KENYA FILES TO BASIC FILES; STATUS OF ARCHIVED FILES
 

BASIC FILE 


Infant behavior 


Toddler behavior 

Schooler behavior 


HH sanitation/ 


hygiene 


Individual SES 


Demography 


Household SES 


Community climate 


Childcare/ 


sanitation, LF
 

Time allocation 


Project specific: 


First and last dates;
 
All : 1/84 - 12/85
 

DATES OF* ASSUMED FILE 
ARCHIVED RECORDS STATUS 

All 
2/84-7/85 

1/84-10/85 
5/84-9/85 

4/84-11/85 

12/84,12/85 

1/84-10/85 

7/85-10/85 

1/84-11/85 

All 

7/84-12/85 

All 

N/A 

5/85-12/85 

All 

5/84-2/85 

9-12/85 

KENYA NAME 


Infant interaction 

Infant behavior 

Toddler interaction 

Schooler classroom 


observation
 
Schooler playground 

observation
 

School attendance/ 

performance
 

Sanitation/hygiene 


Sanitation/hygiene 


see Census update and SES
 

Census update 


SES 


Weather data 


Care-giving activities 


Time allocation 


Adult Literacy test 


Agricultural crop 

questionnaire
 

Market survey summary 


Depression/alcohol 


questionnaire
 

NUMBER 

ARCHIVED 


6406 

131 


9933 

494 


1516 


211 


1305 


424 


11505 


1402 


566 


32471 


13978 


524 


6963 


131 


499 




TABLE 4: CROSS PROJECT COMPARISON OF ANTHROPOMETRIC MEASURES
 
FOR SELECTED TARGETS: WEIGHT (KGs) 

EGYPT WEIGHT KENYA WEIGHT MEXICO WEIGHT 
MED MEAN STD N MED MEAN STD N MED MEAN STD N 

Infants-Birth 3.5 3.4 0.05 *113 
Male 3.2 3.3 0.5 71 3.2 3.2 0.4 49 

Female 3.1 3.2 0.4 57 3.0 3.1 0.4 45 
Infants-6 mos 6.6 6.7 1.0 *71 

Male 7.0 7.1 0.9 63 7.2 7.2 1.2 50 
Female 6.7 6.8 1.1 51 6.5 6.6 0.9 45 

Toddlers-18 mos 
Male 10.2 11.0 6.1 55 9.4 9.5 7.1 42 9.3 9.5 0.9 26 

Female 9.9 9.5 1.5 40 8.7 7.4 3.7 49 9.7 9.7 1.3 23 
Toddlers-24 mos 

Male 11.6 11.5 1.8 31 10.6 10.5 1.1 52 10.4 10.6 1.0 56 
Female 10.6 10.9 1.7 34 9.9 10.0 1.1 55 10.4 10.6 1.3 55 

Toddlers-30 mos 
Male 12.8 12.9 1.8 38 11.7 11.6 1.2 43 11.6 11.6 1.1 54 

Female 12.2 13.0 6.5 51 11.0 10.9 1.2 46 11.6 11.7 1.4 43 
Schoolers-Entry 22.6 23.0 5.5 *133 

Male 19.0 19.2 2.8 91 21.3 21.8 3.5 92 
Female 19.4 19.3 2.8 75 20.1 20.5 2.8 84 

Adults-Entry 
Male 66.1 71.6 37.8 191 54.6 55.6 7.2 242 64.5 66.2 9.8 213 

Female 62.5 65.0 11.8 209 50.1 51.4 8.7 283 57.7 58.3 9.3 275 

* Sex combined 



TABLE 5: CROSS-PROJECT COMPARISON OF ANTHROPOMETRIC MEASURES
 
FOR SELECTED TARGETS: HEIGHT (CMS) 

EGYPT HEIGHT KENYA HEIGHT MEXICO HEIGHT 
MED MEAN STD N MED MEAN STD N MED MEAN STD N 

Infants-Birth 51.0 51.0 2.0 *42 
Male 49.3 49.7 2.5 46 50.0 50.1 2.2 39 

Female 48.5 48.6 2.5 40 49.0 48.9 2.1 42 
Infants-6 mos 64.9 77.5 89.7 *36 

Male 62.6 62.6 2.7 63 64.3 64.4 2.6 50 
Female 61.9 61.7 2.7 51 62.3 62.2 2.0 45 

Toddlers-18 mos 
Male 76.7 76.5 3.8 50 74.9 75.8 3.6 42 75.1 74.7 4.0 18 

Female 75.0 74.3 5.3 39 74.1 74.0 5.9 50 76.1 75.6 3.7 14 
Toddlers-24 mos 

Male 80.4 80.9 3.9 30 80.1 79.8 3.6 52 79.1 80.0 3.7 22 
Female 79.5 78.8 3.3 33 78.3 78.7 2.9 55 78.6 80.0 4.1 12 

Toddlers-30 mos 
Male 85.3 84.1 3.3 35 83.6 83.8 3.6 43 82.2 83.1 3.4 20 

Female 83.0 82.8 4.4 49 82.1 82.8 3.0 46 85.1 85.2 3.1 10 
Schoolers-Entry 119.2 119.7 8.0 *134 

Male 113.2 113.3 5.9 89 118.3 117.8 6.7 88 
Female 113.0 113.6 6.4 74 115.6 115.8 6.1 79 

Adults-Entry 
Male 167.8 166.1 11.3 111 165.6 165.4 6.5 239 166.0 166.0 5.8 213 

Female 155.1 155.2 8.1 171 154.2 154.5 5.7 278 152.5 152.8 5.4 213 

* Sex combined 



TABLE 6: CROSS-PROJECT COMPARISON OF ANTHROPOMETRIC
 
MEASURES FOR SELECTED TARGETS: WEIGHT/HEIGHT
 

EGYPT (KGs/CMs) KENYA (KGs/CMs) MEX1*O (KGs/CMs)
 
MED MEAN STD N MED MEAN STD N MED MEAN STD N
 

Infants-Birth 0.07 0.08 0.01 *35
 
Male 0.07 0.07 0.01 46 
 0.06 0.06 0.01 39
 

Female 0.07 0.07 0.01 40 0.06 0.06 0.01 42
 
Infants-6 mos 0.11 0.11 0.03 *27
 

Male 0.11 0.11 0.01 59 0.11 0.11 0.01 50
 
Female 0.11 0.11 0.02 48 0.10 0.11 0.01 45
 

Toddlers-18 mos
 
Male 0.14 0.13 0.01 49 0.12 0.13 0.10 42 0.12 0.13 0.01 IB
 

Female 0.13 0.13 0.02 39 0.12 0.10 0.05 49 0.12 0.13 0.02 14
 
Toddlers-24 	mos
 

Male 0.14 0.14 0.02 
 29 0.13 0.13 0.01 52 0.13 0.13 0.01 22
 
Female 0.14 0.14 0.02 32 0.13 0.13 0.01 55 0.12 0.13 0.01 12
 

Toddlers-30 mos
 
Male 0.15 0.15 0.01 34 0.14 0.14 0.01 43 0.14 0.13 0.01 20
 

Female 0.15 0.16 0.08 49 0.13 0.13 0.01 46 0.14 0.14 0.01 10
 
Schoolers-Entry 0.19 0.19 0.03 *130
 

Male 0.17 0.17 0.02 91 0.18 0.18 0.02 88
 
Female 0.17 0.17 0.02 75 0.18 0.18 0.02 79
 

Adults-Entry
 
Male 0.40 0.04 0.30 110 0.33 0.34 0.04 238 0.39 0.40 0.05 213
 

Female 0.40 0.42 0.08 168 0.32 0.33 0.05 278 0.38 0.38 0.06 213
 

* Sex combined 



ANTHROPOMETRY FOOTNOTES (TABLES 4-6) 

Egypt - Table 4: 

1. Statistics for toddlers, schoolers, and adults based upon measurements taken
 
between February 1984 and August 1985; statistics for infants based upon
 
measurements taken between January 1984 and December 1985.
 

2. 'Infants at Birth' refers to the first measurement for each infant between
 

the interval of -. 5 and .9 months.
 

3. 'Infants at 6 Mos' refers to the first measurement for each infant between
 

the interval of 5.5 and 6.9 months.
 

4. 'Toddlers at 18 Mos' refers to the first measurement of each toddler between 

the interval of 17.5 and 18.9 months. 

5. 'Toddlers at 24 Mos' refers to the first measurement of each toddler between 

the interval of 23.5 and 24.9 months. 

6. 'Toddlers at 30 Mos' refers to the first measurement of each toddler between 
the interval of 29.5 and 30.9 months.
 

7. 'Schoolers at Entry' refers to the first measurement of each schooler.
 

8. 'Adults at Entry' refers to the first measurement of each adult. 

9. 'Adult Females' includes pregnant and lactating females. 

Kenya - Table .5: 

1. Statistics based upon measurements taken between January 1984 and December
 
1985.
 

2. 'Infants at Birth' refers to the first measurement for each infant between
 
the interval of -.5 and .9 months.
 

3. 'Infants at 6 Mos refers to the first measurement for each infant between 
the interval of 5.5 and 6.9 months.
 

4. 'Toddlers at 18 Mos' refers to the first measurement of each toddler between 
the interval of 17.5 and 18.9 months.
 

5. 'Toddlers at 24 Mos' refers to the first measurement of each toddler between 
the interval of 23.5 and 24.9 months. 

6. 'Toddlers at 30 Mos' refers to the first measurement of each toddler between
 
the interval of 29.5 and 30.9 months.
 



Kenya Anthropometry Footnotes (cont.) - Table 5
 

7. 'Schoolers at Entry' refers to the first measurement of each schooler. 

8. 'Adults at Entry' refers to other first measurement of each adult.
 

9. 'Adult Females' may include pregnant and lactating females. 

10. During the period of January 1984 to April 1985, daily records for height 
and weight are the mean of two measurements, taken at the same examination. 

Mexico - Table 6
 

1. Statistics based upon measurements taken between March 1984 and May 1986. 

2. 'Infants at Birth' refers to the first measurement for each infant between
 
the interval of -.5 and .9 months.
 

3. 'Infants at 6 Mos' refers to the first measurement for each infant between
 
the interval of 5.5 and 6.9 months.
 

4. 'Toddlers at 18 Mos' refers to the first measurement of each toddler between
 
the interval of 17.5 and 18.9 months.
 

5. 'Toddlers at 24 Mos' refers to the first measurement of each toddler between
 
the interval of 23.5 and 24.9 months.
 

6. 'Toddlers at 30 Mos refers to the first measurement of each toddler between
 
the interval of 29,5 and 30.9 months.
 

7. 'Schoolers at Entry' refers to the first measurement of each schooler.
 

8. 'Adults at Entry' refers to the first measurement of each adult.
 

9. 'Adult Females' may include pregnant and lactating females.
 

Tq
 



TABLE 7: CROSS-PROJECT COMPARISON OF MORBIDITY MEASUREMENTS FOR TODDLERS
 

ILLNESS DURATION INDAYS
 

EGYPT KENYA MEXICO
 
MED MEAN STD N MED MEAN STD N MED MEAN STD N
 

MALE 4 5.2 4.3 697 7 10.1 8.1 1270 6 6.1 3.6 358
 
FEMALE 4 5.4 4.1 664 7 10.5 8.6 1650 6 6.1 3.6 266
 

ILLNESS SEVERITY (%)
 

EGYPT KENYA MEXICO
 
MILD SEVERE N MILD SEVERE N MILD SEVERE N
 

MALE 43.6 56.4 700 94 6 1268 97 3 379
 
FEMALE 40.2 59.8 665 93 7 1645 97 3 269
 

TYPE OF MORBIDITY--SEX COMBINED (%)
 

EGYPT KENYA MEXICO
 
N:1455 N:2920 N:647
 

COMMON COLD 10 27 33
 
ACUTE UPPER RESP 5 15 5
 
LOWER RESP 12 2 21
 
DIARRHEA 25 8 17
 
FEVER, MALARIA 9 6 13
 
CONJUNCTIVITIS 9 21 1
 
OTHER 29 21 11
 



TODDLER MORBIDITY FOOTNOTES (TABLE 7)
 

Egypt: 

1. Statistics are based upon measurements taken between October 1983 and
 
December 1985 for all toddlers showing an illness episode.
 

2. For the 'type of morbidity' measurement, 'common cold' refers to illnesses
 
coded as 'common cold' or 'chronic purulent rhinitis'; 'acute upper respira
tory' refers to illnesses coded as 'tonsillo-pharyngitis'; 'lower respiratory'
 
refers to illnesses coded as 'croup', 'bronchitis', 'asthma', or 'pneumonia';
 
'diarrhea' refers to illnesses coded as 'diarrhea'; 'fever/malaria' refers to
 
illnesses coded as 'fever, no other symptoms', 'fever, other symptoms', 'fever,
 
post immunization', 'malaria', or 'rheumatic fever'; 'conjunctivitis' refers to
 
illnesses coded as 'conjunctivitis'; 'other' refers to all other illness
 
categories (residual).
 

Kenya:
 

1. Statistics based upon measurements taken between January 1984 and December
 
1985 for all toddlers showing an illness episode.
 

2. For the 'type of morbidity' measurement, 'common cold' refers to illnesses
 
coded as 'common cold'; 'acute upper respiratory' refers to illnesses coded as 
'tonsillo-pharyngitis' or 'acute upper respiratory infection'; 'lower respira
tory' refers to illnesses coded as 'group/laryngotracheitis', 'bronchitis',
 
'asthma/wheezing', or 'pneumonia'; 'diarrhea' refers to illnesses coded as
 
'diarrhea'; 'conjunctivitis' refers to illnesses coded as 'conjunctivitis';

'other' refers to all other illness categories (residual).
 

Mexico:
 

1. Statistics based upon measurements taken between January 1984 and May 1986
 

for all toddlers showing an illness episode.
 

2. Data reflect only illnesses present on the day of the interview.
 

3. For the 'illness severity' measurement, 'severe' refers to states of incapa
city coded as 'bedridden'.
 

4. For the 'type of morbidity' measurement, 'common cold' refers to illnesses
 
coded as 'flu, cold'; 'acute upper respiratory' refers to illnesses coded as 



TABLE 8
 
EGYPT FOOD INTAKE BY TARGET TYPE AND SEX
 

MEAN KCALS/MONTH 

LM n LF n MS n FS n MT n FT n 

12/83 2268 73 2056 76 1621 12 1763 13 804 31 707 22 
1/84 2030 64 2178 65 1543 10 1744 18 685 28 738 28 
2/84 2126 91 2047 94 1705 7 1591 18 842 38 931 46 
3/84 2423 165 2157 171 2022 29 1875 32 876 68 897 64 
4/84 2240 148 2135 159 1719 33 1717 23 971 63 896 66 
5/84 2437 180 2240 199 1829 29 1745 33 1005 56 951 65 
6/84 2400 214 2117 219 1924 26 1907 38 938 69 969 67 
7/84 2345 240 2083 270 1810 52 1853 53 1044 91 1132 77 
8/84 2289 245 2070 267 1619 49 1686 54 1069 90 1099 84 
9/84 2384 249 2185 272 1903 36 1960 46 1194 83 1458 57 

10/84 2319 307 2117 334 1731 57 1789 54 1139 91 .1148 85 
11/84 2263 321 2257 350 1865 67 1802 77 1199 112 1153 90 
12/84 2404 354 2223 378 1743 81 1695 65 1214 115 1289 100 
1/85 2275 315 2072 342 1689 72 1574 77 1174 103 1226 89 
2/85 2240 333 2084 344 1733 69 1757 81 1080 90 1181 73 
3/85 2482 310 2289 345 2025 73 1824 78 1233 86 1211 67 
4/85 2414 260 2097 302 1866 61 1726 80 1140 59 1101 66 
5/85 2444 217 2169 240 1790 44 1924 68 1348 46 1216 46 
6/85 2545 183 2191 201 1754 35 1923 58 1259 32 1198 42 
7/85 2449 122 2166 137 1746 29 1743 40 1201 21 1079 29 
8/85 2712 79 2459 86 2032 20 1847 24 1386 13 1095 19 
9/85 2620 66 2381 71 1994 15 2049 31 1268 13 1119 15 

10/85 2529 45 2261 49 1905 17 1921 20 1189 10 1115 14 
11/85 2665 26 2388 30 2113 8 1899 18 1217 6 1372 8 
12/85 2993 8 2300 8 2172 8 



TABLE 9
 
MEXICO FOOD INTAKE BY TARGET TYPE AND SEX
 

MEAN KCALS/MONTH 

LM n LF n MS n FS n MT n FT n 

12/83 
1/84 2769 142 2499 172 1739 67 1542 60 
2/84 2744 165 2275 203 1642 74 1630 75 
3/84 2706 179 2193 225 1792 88 1492 70 514 1 
4/84 2732 135 2210 151 1808 75 1508 59 688 7 780 8 
5/84 2638 114 2146 148 1786 68 1656 66 515 19 851 5 
6/84 2753 193 2184 273 1560 144 1289 123 792 28 1342 15 
7/84 2794 184 2339 266 1596 140 1472 104 964 29 1006 19 
8/84 2895 58 2296 69 1829 29 1914 27 612 5 693 14 
9/84 2774 73 2046 93 1449 34 1363 36 904 18 836 16 
10/84 2774 246 2434 338 1895 120 1692 111 935 74 1161 61 
11/84 3048 288 2471 360 2018 116 1642 103 1057 77 1075 77 
12/84 3052 273 2508 354 1847 122 1598 109 879 77 971 79 
1/85 3299 212 2769 291 2183 104 2103 92 1088 64 1307 43 
2/85 3337 242 2715 352 2199 110 1977 109 1128 92 1278 77 
3/85 3365 246 2830 346 2143 95 1920 104 1180 92 1074 82 
4/85 3058 224 2673 334 2104 96 1902 102 1055 84 1155 76 
5/85 3275 267 2756 371 2301 102 1923 98 1149 92 1093 85 



TABLE 10
 
KENYA FOOD INTAKE BY TARGET TYPE AND SEX
 

MEAN KCALS/MONTH 

LM n LF n MS n FS n MT n FT n 

12/83 
1/84 1734 130 1761 139 1596 50 1414 39 788 18 591 24 
2/84 1974 366 1721 380 1521 114 1251 92 588 60 627 75 
3/84 2163 349 1870 374 1540 118 1357 88 708 71 615 85 
4/84 2036 385 1649 407 1604 113 1493 88 715 75 669 88 
5/84 1863 433 1626 455 1457 135 1198 115 685 80 645 98 
6/84 1938 425 1614 445 1483 126 1379 102 781 80 685 92 
7/84 1921 440 1668 458 1510 136 1420 115 736 86 721 100 
8/84 1705 449 1482 464 1446 137 1279 117 786 87 765 94 
9/84 1550 435 1302 458 1215 144 1083 117 808 84 658 94 
10/84 1594 427 1357 456 1224 150 1186 124 843 84 674 96 
11/84 1568 435 1298 453 1264 149 1180 121 717 86 732 95 
12/84 1647 418 1468 441 1270 146 1270 119 830 88 729 93 
1/85 1922 408 1725 433 1622 147 1379 123 774 88 802 95 
2/85 1912 331 1580 353 1541 81 1168 76 817 85 903 91 
3/85 2097 315 1855 329 1596 68 1366 67 887 8l 844 73 
4/85 1957 271 1670 286 1497 59 1346 48 873 54 805 48 
5/85 1890 266 1719 283 1489 53 1404 43 776 35 1003 32 
6/85 2095 253 1736 278 1778 47 1407 42 945 24 811 20 
7/85 1929 261 1770 278 1556 36 1332 35 1066 14 752 10 
8/85 1885 259 1617 282 1400 26 1247 22 586 10 748 6 
9/85 1992 251 1799 269 1836 28 1304 14 630 8 976 4 
10/85 2133 254 1790 276 1665 16 1442 12 976 6 1055 2 
11/85 1967 160 1779 181 1350 14 1089 10 
12/85 1740 14 1796 16 1640 4 1126 2 



FOOD INTAKE FOOTNOTES (TABLES 8-10, FIGURES 1-3) 

LM1 = Lead male 
LF = Lead female 
MS MMale schooler
 
FS = Female schooler
 
Kr = Male toddler
 
FT = Female toddler
 

Egypt - Table 8, Figure 1: 

1. Statistics are based on measurements taken between December, 1983 and
 
December, 1985.
 

2. Records showing daily intake exceeding 10,000 kcals have been eliminated as 

coding errors (this affects two records). 

3. Toddler measurements include breast-fed. toddlers. 

4. 'Lead Females' includes pregnant and lactating females. 

5. Intakes for Lead Males may be low if mc-als were consumed away from home.
 

Mexico - Table 9, Figure 2:
 

1. Statistics based upon measurements taken between January 1984 and May 1985. 
This is a preliminary file; the number of observations will increase and the 
intake values may change when the final file is available. 

2. 'Lead Females' includes pregnant and lactating females. 

3. Food intake collection methodology was changed in October, 1984 (new forms) 
and in December, 1984 (different personnel). The impact of these changes has
 
been discussed in previous Mexico Project reports.
 

Kenya - Table 10, Figure 3:
 

1.Statistics are based upon measurements taken between January 1984 and 
December 1985. 

2. 'Lead Females' includes pregnant and lactating females. 

3. Toddler measurements include some breast-fed toddlers. 

4. Records showing daily intake exceeding 10,000 kcals have been excluded 
(affects 13 records).
 



Mexico Toddler Morbidity Footnotes (cont.) - Table 7
 

flu, cold'; 'acute upper respiratory' refers to illnesses coded as 'throat
 
infection', 'sore throat', or 'laryngitis'; 'lower respiratory' refers to
 
illnesses coded as 'cough', 'chills', 'bronchitis', or 'hervor de pecho'
 
(translation not available); 'diarrhea' refers to illnesses coded as 'diar
rhea'; 'conjunctivitis' refers to illnesses coded as 'conjunctivitis'; 'other'
 
refers to all other illness categories (residual).
 



TABLE 11 

SUMMARIZING MISSING DATA - AN EXAMPLE
 
Kenya Project, Toddler Food Intake File
 

We have food intake records for 135 unique toddler ID's. Since the ID
 
includes a code for sex, a scan was made for ID's that were identical 
except for the sex code, and the 16 duplicates were changed to the correct 
sex. Of the 119 toddlers, all but one had a birthdate on a file of 
toddler birthdates sent to us by Kenya Project. For these 118 toddlers, a"window" of 17 to 31 months of age was defined, and calander months with 
at least one food intake record were tabulated as follows: 

88 toddlers had 12 or more continuous months of food intake.
 

6 had 12 or more months, but one month was skipped.
 

3 had 11 continuous months of food intake.
 

1 had 11 months but 2 months were skipped.
 

6 had 10 months of continuous food intake.
 

9 had less than 10 months (either 9, 8, 5, 2, or 1 month).
 

5 had no food intake observations (in the defined window).
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KENYA FOOD INTAKE (KCALS)
 
(See Table 10)
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Dr. Lindsay Allen's SCB Meeting Minutes
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RECEIVED JUL2 3 i986 
MINUTES OF SCB MEETING
 

Feb. 24-28, 1986 
University of California, Los Angeles 

Principal Investigators Present:
 

L. H. Allen, Chair 
N. Bwibo
 
A. Chavez 
0. Galal 
G. Harrison, Yice Chair 
N. Jerome
 
A. Kirksey 
C. Neumann 
6. Pelto 

Management Entity Participants 

G. Beaton 
0. Calloway (February 27,28)
 
H. Horan
 

_MQI~a V _Febr uary_:2 z 

The opening discussion concerned a review of the agenda and a
decision that the primary emphasis of the meeting should be on 
the definit ion of c:riI.ic:al analyses. Dr. Beaton suggested that,
in view of the limi ted time resources, it was important to create 
priorities armong the var :i.ous questions that ultimately will be
addressed, that is, to decide on the key questions that could be 
rc-asonably explained in a limited time. 

The original hypotheses were reviewed and it was noted that each 
of these are phrased in the general form: 

"What is the effect of energy intake on . . . 

Given that the dependent variables (functional outcomes) are all

determined by a multiplicity of factors, a concensus was reached
that a more useful phrasing of the hypotheses from an analytic 
perspective is:
 

"What amount of variance in ............-(eg. morbidity) is
 
explained by food intake?"
 

With this clarification, we then turned to a review of 
 the data
 
base, area by area, 
in order to arrive at some conclusions about
 
priorities. 
 To assist the discussion, each 
area was assessed in
 
relation to 
a series af criteria: 

1) The value of the analysis for immediate policy
 

q4
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application, from host country perspectives
 

2) 
 The 	value of the analysis as a contribution to basic
 
theoretical-scientific interests
 

3) 	 The strength of 
the data, assessed from the standpoint

of research design
 

4) 	 The quality of the data, as actually collected 

5) 	 The availability of the data (current and projected
 
schedule).
 

Each of these criteria were assessed using a three point scale 
(3= highest), for the areas of function, divided broadly into:

morbidity, cognitive 
function, behavior (esp. maternal), growth,
pregnancy outcome, lactation outcome and RMR. Table I summarizes 
the 	results of f illing in the matri.. 

In the course of discussion, a number of important issues wereraised that should be part of the record of the meeting: 

1) Dr. Bwibo pointed out that priorities for analysis 
 in
 
relation to policy depend heavily on 
which government 
groups one is addressing. For example, from the 
perspective of the Ministry of Health (in K:enya)morbidity, growth, and pregnancy would have high

priority, whereas cognition RMR, 
 and 	laboratory studies
 
would be of low concern. On the other hand, the
 
Ministry of Education would give the cognitive studies

the highest priority. Moreover, the concept of 
"public"
is complexg the "public" of reference for the public
health community is very different from the "public''
with reference to politicians.
 

2) 	 Dr. Chavez expressed the view that behavioral 
consequences of marginal malnutrition are potentially
the most important and interesting precisely from a
 
policy perspective.
 

After considerable further discussion of 
the matrix, a concensus
 
was 	reached that the 
 primary analytic activities between March,
1986 and August, 1987 would be on: 

1) 	Morbidity
 
2) 	 Cognition
 
3) 	 Growth
 

We would also attempt preliminary analysis in the area ofbehavior (especially maternal) and reproduction. However, it was
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generally agreed that additional funding would have to 
 be sought
to complete the analyses 
 of these areas. 
 Table 2 summarizes
 
these decisions.
 

Further Discussion of Analytic Issues.
 

The following comments provide, 
 in outline form, a summary of a
general discussion of analytic issues concerning the growth data: 
A. 	 ApEoacl to growth
 

Examine toddlers as separate groups, e.g.

i. no weight gain for 3,to 	6 months
 
11. no height gain for 3 to 6 months
 

Define "no growth, --
 Suggestion that the definition include
 e.g. for weight, the day to day variation in weight (from
the 7-day daily weighing exercise)
 

Examine different growth slopes of different children 

Beaton queried: 

1) How do we characterize growth in children 
over 12
 
months?
 

Deviation from expected linear pattern?
 

2) 
 How do we define the food intake variable?
 

How do we relate fluctuations in weight and food
 
intake?
 

What is the appropriate F.I. 
variable for toddlers?
 

Suggestions:
 

1) Use of parametric vs non-parametric approaches
 

2) Three month moving averages to smooth curves
 

3) How do 
we identify real differences?
 

B. Statistical ChalIenges 

How to define the cost 	of growth of 50 kcal/day (cost ofdaily growth?) 
This would correlate better with minimum 
weight and maximum weight. 

By the time a child reaches 18 months too much 
 has happened
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to its growth -- Attained status may be most important.
 

I 

Look at attained growth at different periods.
 

Suygesedproac]:
 

Look at the 50th percentile of attained growth.
 

The energy cost of ikg weight-gain per year is 3 gms per day
 
or 5 cal per gm. The direct cost of 3 gms is 15 cal/day.

Over a year-, a bigger cost is to maintain the body. A 1kg

shift in body size is 60 cal/day.
 

In any model use: 

Cost of growth
 
Cost of infection or illness
 
Cost of activity
 

The change in energy intake is too small 
to be detected
 
except over the entire year. 
 The cost of infection may

blur it in the opposite direction. What is the par
titioning of available energy? Perturbations of the system
 
may be the only way to answer such questions.
 

Can't use RMR in toddlers!
 

Tuesday- FebruarM2 86 SCB Los_5 1 Meetin g Angeles 
G. Harrison
 

The potential agenda was reviewed and discussed. It was decided
 
to devote most of the morning to the scientific issues of food
 
composition and RMR, and 
 the afternoon to budgetary issues in
 
order that these discussions could take place in advance of 
the
 
arrival of the IC members.
 

Nutrient ComT2os ition Table Issues 

Kenya project: Medallion laboratories has done proximate

analysis on 30 to 40 samples, including composite recipes and
 
common foods. 
 The project is using these data to supplement USDA
 
and other data in order to develop a composite food table and a
 
food dictionary. This data base will be 
 computerized and will
 
enable the inference of nutrient values as well 
as energy.
 

Medallion labs .is not doing 
 fiber analysis. Suzanne Murphy
 



explained that dietary fiber analyses were 
expensive, and the 
decision was made that crude fiber'would not be terribly useful. 
Instead it was decided to use the USDA method of calculating

calorie value, which adjusts energy value of 
carbohydrate for the
fiber content of the food. A general discussion of the fiber 
issue ensued. Dr. Beaton indicated that all available tables 
except the British ones overestimate available carbohydrate
because they don't consider fiber. USDA handles this issue by
using variable energy values for individual foods based on fiber 
content. All projects should check to see if any of the data in 
their project-specific data bases comes 
from British sources.
 
Dr. Chavez indicated that the Mexican tables incorporate fiber. 
Dr. Allen suggested that 
 Suzanne Murphy should coordinate the
 
efforts to produce a statement from each project regarding how
 
fiber is being 
 handled on the conversion of food data into
 
energy. Dr. Murphy accepted this responsibility. 

Dr. Neumann indicated that the Kenya project thought they were 
under-estimating alcohol intake due to the legal prohibition of 
home-brewed alcoholic beverages. They conducted a special survey 
on the subject, and now know that some of the men in the study
consumed considerable beer on weekends. The question of what to
do about this known error was discussed. The problem seems to be 
confined only to lead males and the project has a good idea which 
lead males are affected. The consensus was that the way in which 
this is handled will depend entirely on the particular analysis.

Dr. Beaton pointed out that the problem is analagous to the 
problem with breast-fed toddlers in knowing that we have 
incomplete energy information on those individuals. 

RMR/B4MR Data Review and Overview 

Dr. Jed Gardner presented 
 an overview of the RMR equipment and
 
procedures for 
 the Egypt and Kenya projects and of the data from
Kenya. He defined RMR 
as being taken at least two hours after
 
ingestion of food, beverages 
 or cigarettes and at least 6 to 8 
hours after vigorous activity. Both Egypt and Kenya are using the 
Beckman metabolic chart for measurement of RMR. The core
protocol calls for RMS measurements every 3 months for lead 
males, lead females, and target schoolers and at months 5 and 8
of pregnancy and at specified intervals during lactation. Kenya

lost data for January 1984, September 1984, and August 1985 due
 
to equipment problems. The protocol involved bringing the
 
subject to the field 
 clinic where a physical exam took place
followed by at least 30 minutes of quiet rest. 
 The last five
 
minutes of the rest 
 were used 
to apply and check the inflatable
 
mask.
 

Dr. Gardner reviewed in some detail the methods which are used by

t:he metabolic cart for calculation and prediction. For
 
calculation the cart uses 
the lowest value of oxygen consumption.

The data form used in the 
Kenya and Mexico project was also
 

A<V
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reviewed. 
 Both projects are reporting the data from 6 individual

minutes, i.e., minutes 18, 
19, and 20, and minutes 28, 29, and 30
of the test period. In order to compare these 
 data with steady

state periods, Dr. Gardner 
 selected 60 data tapes for analysis.

Most subjects did not reach 
a steady state on the 
 first visit.
The difference between calculations from the steady state option

in the machine and the six minutes which we are reporting was not
significant in almost all subjects, and there were no 
systematic

differences between the 2 data sets.
 

Dr. Gardner presented data from Kenya plotted for 
 all age groups
over time showing a clear 
 effect of the famine and recovery,

parallel 
to the trend in food intake. The data on pregnant women
were also discussed. The average 
 weight gain during pr-egnancy
was on the order of 5 kilograms or RMRless. increased in
 pregnancy for most women but probably less than expected.
 

The question of cross-validation of methodology between Egypt and
Kenya was raised. 
 There were several attempts to make direct
comparisons on individuals traveling 
 between the two sites, but
most of 
these didn't work for various reasons. On Dr. Gardner,

whose RMR has been measured in both sites, results have been well
 
within 5%.
 

Dr. McCabe presented the Egypt project data. 
About 3% of the RO
values are above 1.1, and more are 1.0 - 1.1. A lengthydiscussion ensued of 
what really is being measured in this
instance. Various causes 
of such a result including subjectanxiety and carbohydrate 
loading were disussed. Dr. Beaton

pointed out that it 
is necessary to know whether it 
is the oxygen
or the C02 component 
 which accounts for the abberent values and
raised the question of whether 
 they can be interpreted. Dr.
McCabe suggested 
 that V02 may still be a valid measure if C02 is
affected by carbohydrate loading. 
 The entire issue needs further
 
discussion and analysis.
 

Dr. Allen presented the data, protocol 
 and methodology from
Mexico, where they have used 
a Max-Plank respirometer rather than
a metabolic cart. 
 This method 
 gives the volume of expired air
and the percent of oxygen, from which the oxygen and 
 expired air
is calculated. 
 Thus the Mexican data do not allow minute by
minute analysis. 
They have done "near basal" rather the resting
metabolic raLes, attempting to have subjects fasting early in 
the
morning. The clinical 
 exam and anthropometry are done at the
same time as the BMR. The Max-Plank apparatus gives slightly
higher values for metabolic rate than 
 does the Beckman cart; in
addition the difference 
 between resting and near-basal rates
precludes direct comparison between Mexico's data 
and the other
two countries. 
 The Mexican RMR data looks broadly comparable to
FAO data. No major trends 
have been seen yet with regard to

seasonal variations in metabolic rate.
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A discussion of budgetary issues followed. Dr Horan presented 
the budget situation from the ME perspective, and the 
ramification of various approaches were discussed. 

Wednesday, February 6
 

The 	sequence of discussions of the SCB included:
 

1. 	Discussion of growth and morbidity variables followed by a
 
joint meeting with the statistics group.
 

2. Marian Sigman's report of some preliminary analysis of Kenya
data for toddlers including food intake, morbidity and 
cognition. 

3. 	 Joint meeting with the IC concerning budgetary matters for
 
Periods V and VI.
 

I. 	 Discussion of Growth and Morbidity Variables 

The FI's and others who were in attendance at the meeting divided
 
into two groups for the purpose of discussing in small groups the
 
variables of (a) growth and (b) morbidity. Dr. Harrison chaired
 
the group which discussed growth and Dr. Chavez, the group which 
'focused on morbidity. Following the group meetings a joint 
meeting was held with the statisticians to share the group 
reports. 

A. 	 Dr. Chavez reported from the group that focused on
 
morbidity. Morbidity was divided into simple and
 
compound variables as follows: 

1. 	SimgIe variables:
 
a. 	 Number of acute episodes per month and per 6 month
 

period.
 
b. 	 Days sick per month (include chronic days) and per 6
 

month period.
 
c. Duration per episode (needs definition)
 
Corrected variables:
 
d. 	 Days with fever (or a disease with a fever)
 
e. 	 Days with decreased activity.
 
f. 	 Days without disease in family - with child <6
 

- without child <6.
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2. 	 _Compound variables: 

g. 	 Morbidity index (number of acute episodes x severity x
 
duration) 

3. 	 Indirect variables:
 
h. Total sum of changes in weight: absolute (wt)
 

4. 	 Intervening variables:
 
i. 	 Crowding (number of 
persons in household)
 
j. 	 Presence of children.
 
k. 	 Sanitation
 
1. 	 Standard of living (SES)
 
M. 	 Intervention
 
n. 	 Season
 
o. 	 Time
 

Overall comments: Do not include chronic 
 variables, such as
 
conjunctivitis or colds, since they will 
dilute acute episodes.

If an episode is separated 
 by 	 more than two days with the
 
subsequent episode being the same, they 
 will be counted as
 
separate episodes. Otherwise, they will be counted the same
as 
epi sode. 

Chronic illnesses 
 can be obtained from medical histories. The
 
length of illnesses in terms 
 of clinical expectation ca", be
 
determi ned.
 

A question for discussion was: Are illness diagnoses coded or 
are different symptoms reported i.e. measles or skin rash?
 
Finally, a decision was reached that 
a report will be sent to ME
 
within two weeks (March 
 15) regarding the methods for
 
constructing illness episodes 
 and illness diagnosis for
 
morbidity. 
The group assigned to develop the methodology is: 
Drs. Chavez (Mexico), Neumann (Kenya) and Rittenbaugh (Egypt). 

The 	 questions to be answered by projects are: 

1. 	 Does morbidity condition growth?

2. 	 Does food intake affect response to disease (severity and 

duration)? 

D. 	 Dr. Allen reported from the group which dealt with the
 
anthropometry variable.
 

Household measures and how they may be related 
to growth were 
considered. The belief is the HH variables, if they affect
 
growth, 
must do so through a biological mechanism.
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Growth is affected by: 

Energy Intake --------- )Growth 
,-

<_. 
Activity 

Stress 
(Diet Quality) 

Variables Disease i
 
HH ------------------------------- Parasites 
Maternal Morbidity
 

Growth may be 
 called a functional outcome and predictors of
 
growth may also be functional outcomes. The input variables to
 
growth are 
energy intake and dietary quality. The detractor
 
variables to energy intake are disease, activity and stress
 
(affects utilization of energy). Adequacy of sampling in
 
projects is minimal for activity and zero for stress.
 

The questions are:
 
Is the child growing?
 
Has the child changed weight over a period of time?
 
Is the child deviating from some model of growth?

Is the variability in food intake and in weight in the same
 
child associated?
 
Is it simply noise in the measurement?
 
Can HH variables predict the status of growth?
 
Can a HH "suffering" scale be used?
 
Can a HH anthropometry score be developed?
 

Differences in velocity of growth are well established among the
 
following three categories:
 

Infants, 0-6 months
 
Toddlers, 18-30 months
 
Schoolers, 7-9 years 

The time interval needed for growth evaluation will be shorter
 
for younger children than older The projected time intervals
 
needed are: 1 month for infants, 3 months for toddlers and 1
 
year for schoolars.
 

F'arents height may be used to control 
for biological variability
 
in growth of children. Subjects may be categorized according to
 
no growth with evidence of no growth defined as
 

Time period Alt time period 
(months) (months)

Infant 1 3 
Toddler 3 6 
Schooler 6 12 
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II. Report by.Marian Siqman of Preliminary Analysis of 
_Conitive Data for Kenyan Toddlers
 

Dr. Sigman emphasized that the Kenya data which have been
 
analyzed for interrelationships among food intake, morbidity and
 
cognition are very preliminary and should be considered 
only as
 
provisional findings. She described 
 certain aspects of the

Bayley developmental scale and the observational data (2h
observations) which were used in the Kenya setting. She
 
indicated 
 that some data were collapsed for interaction
 
observations to 
early and late periods as follows:
 

Early Late
 
Toddler Period Peri od 
age, mo age, mo age, mo
 

18 15-17 18-20
 
24 18-23 21-23
 
30 24-29 24-29
 

The preliminary findings to date have indicated some 
influence of
 
morbidity and less of food intake on the selected cognitive
 
measures which have been examined. 

III. Joint Meetin9 of IC and PIs 

The SCB and IC members met jointly to discuss issues and problems
associated with the Nutrition CRSP budget for periods V and VI.
 
IC members requested the meeting with the PIs in order to allow
 
the PIs to 
 react to several budgetary recommendations before
 
final action was taken by the IC.
 

Dr. Horan reported 
 that IC had adopted the following

recommendation concerning UCLA's anticipated 
 overrun of $168,000
 
in Period V. 
1. Attempt to resolve the overrun with resources available to 

UCLA and/or ME. 
2. If it is not possible to resolve the problem from UCLA or ME 

resources, request necessary supplementary funds from AID.
 

Dr. Horan presented a 
summary of the plan approved by the IC for
 
the UCLA cost overrun 
in Period-7V and the projected overrun of
 
some $168,000 at 
the end of Period V. Dr. Horan indicated that

ME is willing to release the balance of UCLA's funds (subject to
 
release of all budgeted funds by AID) on the condition that funds
 
allocated for data 
 delivery are restricted 
 to costs incurred
 
after October 1, 1985. He indicated that ME would monitor the
 
cost and delivery of the documented data. Dr. Horan also
 
indicated that the Mexico project could release up 
to $50,000 and 
ME W92,000  S6,500 to provide for minimum analysis of the Kenyan

data in Period VI. This proposed 
course of action was acceptable 
to the PIs. 



Dr. 	Horan summarized the budget levels proposed for Period VI 
as
 
follows: Egypt $321,875, Mexico $336,093 - 338,593, Kenya,
 
$132,000- 139,000 and ME $583,457 587,957.
- These levels were 
accepted by the PIs. 

A resolution proposed by Dr. Smith (Purdue) to the IC was
 
presented to the PIs for discussion. The proposal was:
 

"In the event that a project component cannot complete
 
its 	total work assignment within its authorized budget
 
alternate funding sources will be explored with the
 
following priorities
1. 	 Other funds available to the institution experiencing
 

the 	shortfall
 
2. 	 Funds from the ME as a contingency allotment
 
3. 	 Direct request for funds through ME to AID 
4. 	 A request to IC for recommendation of reallotment of 

overall CRSP funds." 

The proposal was discussed and was found to be unacceptable to 
the PIs. 

At the request of Mr. Edwards, the plan and timetable for data
 
analyses were presented to the IC. The PIs agreed that they
 
could accomplish the objectives for data analysis for CRSF at
 
l.east at a minimum level by August 1987 except for the area of
 
behavior.
 

Thursday Februar27,_1986 

Doris Calloway joined the SCB meeting in the morning, as did
 
Martin Forman. The topics of discussion, in the order in which
 
they were taken up, are as follows:
 

1. The Methods Manual. The feasibility of the previous
 
arrangement was reaffirmed: each. project Will write up all
 
portions of their project first. Responsibilities for
 
reviewing these materials will be divided, following the lines
 
agreed on at the previous meeting. Norge Jerome will take
 
responsibility for reviewing the description of data
the 

management component.
 

2. Cross Froject Anal sis. In reviewing the work of the SCB on 
Monday, George Beaton pointed out the change in the analytic work
 
from the 
 testing of specific hypotheses to an examination of
 
areas of function. He reaffirmed the decision that all analyses
 
could not be done in parallel, that there would be no "pooled"
 
analysis of data and no separate interproject analysis. The
 
three projects would examine the same issues in 
concert.
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George pointed out that the 
 first step was parallel, cross
tabulation tables, an 
exercise that was important but too slow as
 a general mode for the future. Rather, what is feasible is work
in concert on 
defined questions, with shared approaches.
 

In the coming months each project will put full investment in
morbidity and cognition. 
 George Beaton suggested that it is not
clear that the statistical analystic models will be identical foreach project 
 and it is probably not practical to have programs

shared across projects.
 

Finally, Doris emphasized the importance of focussing onlongitudinal data, 
while George pointed out that the specialists

in particular areas 
(such as psychology) will 
not be very helpful

for identifying appropriate statistical 
 models for longitudinal

analysis since this is rarely done. 

3.Anal sis Activities in the Host Countries. 

a) In lKenya there is great interest in carrying out dataanalysis of project results. The main constraint is money for 
computer facilities and staff time. 

b) In Mexico a data analysis unit for the project isalready in place doing 
 data management activities. This unit
will shift to analysis 
 as data management responsibilities are
 
completed.
 

c) In Egypt the limiting resource at the institute is
computer resources. The project intends to build an analytic
counterpart to the unit in the US. 

4. The Polic_ Committee. Under Dr. Forman's direction, there
 was a discussion about 
 how project data 
can be utilized for
policy development. The host country PIs all emphasized the 
current pressures on them to provide descriptive data on results. 

In Egypt there will be a seminar in 1986 sponsored by the
National Academy on project results. Egypt has a large sum fromAID through the Child Survival Project and is 
in the process of

setting up 
a five year project. A CRSP investigator is involved 
in the advisory committee. 

In Kenya several 
groups have expressed a "need to 
know" project

results, including 
 Meals for Millions. In Mexico, project

results can be directly disseminated to 
 action programs within
the Institute of Nutrition, which is responsible for 80 - 90% of

all national programs in 
primary health related to nutrition.
 

5. Data ManaThement The data managers met with the SCB to
present for discussion the issues raised 
 in their meeting. The

data managers pointed out that, 
 given the limited staff
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resources, there is, in effect, conflict between analytic needs
 
and archiving needs. They suggested the value of 
a more formal
 
allocation of 
resources between the two components.
 

Suzanne Murphy emphasized that the conflict is not 
trivial, which
 
led to a discussion about when documentation 
can be considered
 
"adequate." What emerged from this was a 
clearer understanding

of the difficulty of specifying documentary adequacy. Given the
time and resources, there will, ultimately, have to be

compromises with what the data managers would consider truly

adequate documentation (with full flagging of all 
data).
 

6. Consumer Units. George Beaton led the discussion, beginning

by reviewing various options, which 
are as follows:
 

1) total predicted (estimated) household BMR
 
2) computed energy requirements (based on normative
 

standards and weight)

3) computed energy requirements based on age and sex
 
4) a standard "consumer unit" in which an adult male
 

1.0, an adult female 
= .75, etc. based cn normative
 
energy requirements
 

After considerable discussion, Doris 
 Calloway proposed that the
 
value be calculated on 
a day by day (but not meal by meal) basis.
 
The denominator is 2MR and the unit is all 
of the people reported

to be present on the day of measurement.
 

F rday.Feruary28
 

Cross F'roject Analzsi s 

The morning session began with 
a discussion about cross-project

analysis. Dr. Calloway pointed out 
 that ME has the
 
responsibility for this 
 interpretive task and that the
 
participation of 
the PIs is welcomed and encouraged.
 

Dr. Beaton described the parallel cross-project analyses as
 
occuring on two levels:
 

a) 
 the effort, to date, which has been essentially focussed
 
an identification of problematic data
 

b) the statistical-analytic activities 
 of hypothesis
 
testing.
 

The communication chain for both levels is now in place.

However, the interpretive activities associated with 
 the second
level will take considerable collective effort. 
 Dr. Beaton noted
that the Bellagio conference format would be the 
 best mechanism
 

2 
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to achieve this.
 

Publication Pol icy
 

Dr. Calloway led 
 the discussion concerning publication policy,

which addressed the following:
 

1. ME will send one copy of project data tapes back 
 to the
host country institutions and 
 the US PIs in August, 1987. The
SCB agreed that copies of 
 data tapes from all three projects
should be 
 sent to each project, so that all 
PIs will have access
to all data during the one 
 year (8/87 - 8/88) before the tapes

are made available to 
the wider public.
 

2. 
 Publication policy is only enforceable to August, 1987,
at which time the CRSP as 
 a formal entity will 
 cease to exist.
After that 
 time, the policy is 
 based wholly on ethical 
gui ide i nes. 

3. After August, 1987 any corrections to 
 data sets will

have to be documented, by memo, directly among PIs.
 

4. Reviewing current policy, Dr. 
Beaton made the following

points. 

a) Concerning release of data, ME won't release any
data without permission of the 
 project representative PI,
8/87. Projects won't release 
to
 

their own data without SCB review
and approval. 
 This applies to tapes, data summaries and papers.
 

b) SCB will 
review requests for exceptions 

c) descriptions of methodology as releasable 

d) no project 
 will publish on the basic hypotheses
until relevant data sets are
all certified complete by the
 
project concerned.
 

Dr. Beaton suggested that the only position the SCB can adopt is
that for within project data, the 
 data set has to be complete.
For example, within 
 a project, the psychologists can publish
methodological papers 
 but they cannot publish substantive

results, until the PIs 
 certify that the relevant data sets are
 
complete.
 

Dr. Neumann raised the 
 matter of 
 their desire to give project
data to an 
NGO that is beginning a program in 
 Kenya immediately

and want 
 to see their data for the purpose of program planning.
They are 
going to have a seminar in October, for which these data
 
are requested.
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Dr. Horan suggested that ME
to speed the process of approval, 

would take resoonsibility as follows:
 

1. To mail a request witfin 3 days of receipt.

2. To include a cover letter with 
 the statement that
 

no answer within 30 days would be taken as 
approval.
 
3. The letter will be sent to the US PI
representative, who- has the responsibility of 
 communicating with

-the other project PIs, unless there 
 is a blanket approval
 
agreement.
 

4. The process of SCB approval will occur when there
is any release of data 
 (tapes, tables, publications) until a
 
project certifies that it has a complete and clean data set.
 

5. ME will not release any data without project
 
approval until 8/87.
 

The exception to this general statement is that a project may

release data to a national or local planning group, for -the
 
purpose of proposal writing 
 or for job interviews. As a
 
courtesy, ME should be informed when this occurs. 

With respect to 
Phase I data, any papers that do not test the
 
basic relationships among nutritional 
status and function must be
 
submitted for SCB approval, until 8/87. Publications that test
 
these basic relationships 
cannot be put forward until the

relevant data sets :re certified as "clean and complete" by all
 
of -the PIs of the project.
 

In the case of conflict within a project, the SCB is the
 
appropriate forum for action, 
not ME, according to Dr. Horan.
 

Dr. 
Galal pointed out that in Egypt, findings reported in thesis
 
are not regarded as 
 "counting" toward professional advancement, 
so students tend not to publish their analyses. However, their
 
professors do. With respect 
 to CRSP data, there are already

several theses completed under the sponsorship of senior
 
scientists. In this case, it is now too late 
 to control the
 
publication of these results.
 

Finally, with respect to publications, the matter of using CRSP
 
funding to offset publication costs, after 8/87, was 
discussed.
 
Dr. Calloway reported that ME planned to cover the cost of
 
duplicating -tapes 
and final reports, both of individual projects

and the joint, interpretive effort. She suggested 
 that a
 
monograph might be the best vehicle for- disseminating results.
 

Since a no-cost extension 
 beyond 8/87 is highly unlikely, it is
 
clear that there is 
 a serious problem with dissemination of
 
results through professional 
 journals to the world-wide
 
sc;.enctific community. 

Future Funding!and the Future of the CRSP 

I)' 



16
 

Dr. Calloway raised, for 
 discussion, the 
 issue 
 of how future
analyses will 
 be completed 
 once CRSP funding is exhausted.
central 
question is whether a collective effort, in 
A
 

the form of a
not-for-profit corporation, 
 can be more effective and successful
in 
securing funding than individual project proposals. The group
response to 
 these questions 
was quite tentative and mixed.
main problem, it appears, is that 
The
 

no one 
has enough information
at this point to feel confident about 
 which avenue is more
productive to pursue at 
 this time. Of central concern 
 is the
matter of cost. 
 Can there be economy of scale or 
will it be less
expensive to pursue smaller-scale, individual project, funding? 

With respect to future activities: 

1. Dr. Galal reported that 
 the Ford Foundation has given
the Institute 
of Nutrition microcomputers and the analytic groupat the Institute would like to use Phase I data for a workshop
whose aim to
is answer some questions for the child survival
pr o--.jr(.'t
 

In a broader perspective, the presence of the 
 CRSF' has furthered
the development of other 
 projects, including proposals 
now
pending with funding agencies

composition tables and 

to develop Egyptian food
to develop a project on 
dietary control of
diarrhea. 
Dr. Salal reports that the CRSP 
has been particularly
helpful in facilitating real integration of biological 
and social
sciences, 
as well as stimulating discussion 
 about nutrition and

health issues.
 

2. Dr. Forman, 
 who joined the SCB discussions on February
28th, reviewed other AID actions in 
 the area of nutrition.

stressed 
 the significance of Child Survival programs 

He
 
and
suggested 
we look for ways in which to link Lip CRSP activities to


such programs. 

3. Dr. Forman requested that the projects prepare reports
on 
how the CRSP has strengthened local capabilities, including 
an
inventory of training, equipment 
and other institution building
activities. 
 This report should include the impact of 
the project
 
on the local community.
 

Future Meet :ings
 

I. There will 
be a meeting of the statisticians in late June at
['Lurdue.
 

2. 
 A late fall meeting, probably in Berkeley, will include some
members of 
the EEP. A primary purpose of 
that meeting will be to
review progress on data analysis, with 
an emphasis on comparative

results.
 



TABLE 1 

FUNCTION 
POLICY 

What a country needs 
(3 point scale) 

Theoretical 
Scientific 
Considerations

(P.1.) 

Design
(P.1.) 

Known 
Quality 

Data 
Availability 

MORBIDITY 

(Hazex ( Ken a 
M3 2 

(average 2.8) 

(Hex. 
3 

2) 
2 Mex AE Ken 

Overall "good" 
All projects 
have some dat 
now available 

COGNITIVE 

2 2 
(2 for Edu. 

Min.) 

(average 1.7) 

3 3 3 to 3+ Mex:end of Apri 
or lay '86 

Kenya: Jy '86
Egypt: July '86 

BE'HAVIORO-
:Maternal) 

3 3 3 

(aeAV, 
(average 3--)
Unique to CRSP 

3 3 all 2.5 Mx: needs tim 

code - End 
sunrerKenya: Snring -

Sumer 

9ROWTH 

2 

(average 
3 

2.8) 
3 

(Mex. I) 
2 all 3 Allprojects have

data available 

PREGNANCY 
OUTCOME 

3 2 3 

(average 2.8) 

3 

(Mex. 1) 

2 all 3 

LACTATION 
OUTCOME 
qual/quant 

RMR 

3 3 3 

(average 3) 

all 2-3 

(average 2.5) 

3 

(Mex. 1) 

3 

2 

2-3 

all3 

Mex AM Ken 

all good 

)ex. lab aspect 

Aug. '86 

Mex. ? 

Kenya May 



TABLE 2
 

Priorities for Analyses
 
and Time Frame
 

Functional Area 
 Planning for Analyses Preliminary Analyses Completion of Analy.
 

MORBIDITY 
 2/86 
 6/86 
 6/87
 
GROWTH 
 2/86 
 6/86 
 6/87
 

COGNITIVE 
 6/86 
 9/P6 
 6/87
 
BEHAVIORAL AREAS * 9/86 1/87 ?
 

REPRODUCTIVE 
 8/86 
 1/87 
 6/87
 

• Hopefully obtain funding for full analyses for Cognitive/Behavioral after 1987.
 



APPENDIX II
 

Dr. Doris Calloway's Memo on Descriptive Statistics
 
Berkeley (4/28/86)
 



28 April 1986
 

To: PI's, statisticians, data managers, ME associates
 

From: Doris Calloway
 

Several long flights have provided me with an opportunity for
 
uninterrupted thinking about the CRSP. 
 Since variables descri
bing food copsumption will be critically important- in all
 
analyses, I have outlined some suggestions about possible

approaches to descriptive statistics for these variables. 
They
 
include various ways of looking at 
mean intakes, variability of
 
intakes, and relationshipw of intakes to illness, anthropometry,

and pregnancy/lactation status. 
 I also have made a few sugges
tions about RMR/BMR descriptive statistics. It may be appro
priate to approach these questions first for a specific target
 
type, and then extend the analyses to all individuals. I think a
 
unified approach to these important questions will be in keeping

with the CRSP objectives, and will benefit us all.
 

I hope you will have time to discuss these suggestions and
 
questions within your projects so that agreement on analytical

strategies can be reached at the June meeting of the statisti
cians, in preparation for the Fall, 1986 round-up.
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I. Food Consumption
 

A. Description of individual intake data (2 days/subject/
 
month)
 

1. Calculate energy (and protein?) intake
 

a. By time periods:
 

-12 months mean/subject for all values available for a
 
subject; record number of values per subj-ect.

-quarterly (3-month blocks, 4 values per subject.
 
-every 3 months moving averages [complete set would have

10 values per subject (except pregnant or lactating

where 4 values each during pregnancy and lactation)]

-"season" (to be defined by each project)
 

b. The above mean intakes expressed as:
 
-mean per diem
 
-mean per kilogram body weight (Mote: This could be done
 
as weight recorded on day one of relevant period or date
 
closest to it, 
mean weight for the total period, or
 
midpoint weight.)
 
-mean divided by BMR, calculated using FAO formula
 
(based on age, sex, weight) and actual RMR/BMR if
 
available.
 

c. Stratify by target type, and within target type

according to intake in relation to standard, or multi
ples of BMR.
 

2. Examine morbidity records: by subject; by target type;

by subgroups stratified by intake in relation to 
a standard
 
(as in ic above)
 

a. Note proportion of days of the intake record which
 
coincide with:
 

- days of recorded illness 
(be sure that regularly
 
scheduled intake was recorded on ill days; if nct, then
 
intake is biased);
 
-recovery days, the period 10 days after the end of an
 
illness;
 
-prodromal days, in the period 2 days before illness;
 

(Query: how many days are there typically between
 
illness episodes? is it appropriate to assume at least
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12 days between illnesses - 2 prodromal and 10 recov
ery?)
 

(Second query: would aggregates of recorded-sick days

and of NOT-recorded-sick (i.e., "well") days be suffi
cient, rather than try to define "recovery" and "pro
dromal"? is "recovery" definable?)
 

b. Compare proportion of days ill in the following time
 
blocks: yearly, quarterly, moving 3 month averages,
 
seasonally (as in I.a., above).
 

c. Compare proportion of "recovery" days (or NOT
recorded-sick days) in the time blocks in l.a., 
above.
 

B. Identify and classify subjects according to variability of
 

within-person intake.
 

-What characterizes subjects of high and low variability?
 

-Principal component or cluster analysis? Possible
 
variables: socioeconomic; village/block; sanitation; number
 
in household; birth order; presence of lead male 7 days per

week, 2 days per week, never; morbidity; height/age;

weight/height; household food/household BMR; number of
 
eating events per day; sex.
 

-Within households, which target subject's intake is
 

most/least variable?
 

C. Identify and classify subjects according to mean intake

-What characterizes subjects with high and low intakes?
 
Proceed as in B above.
 
-Are the same subjects classified as high (or low) in all
 
time blocks?
 

D. Intake and illness
 

-Is intake decreased during illnesses of different sever
ity? Increased during "recovery"?
 

-If intake is decreased during illness of subject, does
 
household food decrease? If not, is intake of any other
 
target subject changed? Who benefits from a subject's
 
diminished appetite?
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E. Intake and anthropometric characteristics
 

-By target type, what is the intake of subjects who

gain/lose/maintain weight during lagged 3-month periods

(10), quarters (4), seasons 
(maybe Ramadan in Egypt?),

year? Expressed as kcal/day, kcal/kg, kcal/BMR (calc) and
 
BMR/RMR (measured).
 

-Compare 12-month intake of toddlers and schoolers with
 
gain in height. (Smaller time blocks are not appropriate

for height analyses)
 

-Compare maternal lactational intake (intake divided by BMR
 
and per kilogram) during 6 months with 6 month gain in
 
weight and length of infant. Look at this question with
 
data sets stratified by birth weight; maternal 6-month gain

in weight during pregnancy; maternal skin-fold thickness at
 
delivery; change in maternal skin-fold thickness (from

delivery until 7th month).
 

F. Maternal Food Intake
 

a. Is there an association between maternal intake during
 
pregnancy and during lactation?
 

-between maternal weight gain during pregnancy and intake
 
during lactation?
 

-between maternal weight gain during pregnancy and intake
 
during pregnancy?
 

b. If there are enough non-pregnant, non-lactating women,

(NPNL) in the data set, is intake of pregnant women greater

than NPNLs? lactating women's intake > NPNL? Do these rela
tionships differ seasonally (as in Gambia)?
 

G. Household intake
 

-Is there an association between household food intake and
 
target's intakes?
 
-Does household intake vary with household size, composi
tion, etc.?
 
-Does household intake vary with lead male/female cognitive
 
test scores, occupation, SES? Morbidity?
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H. Diet quality
 

a. Does percentage of energy from protein differ between
 
target groups? and households? with illness? recovery?
 

b. Micronutrients--do they vary with energy intake? 
 If sop
 
is the lowest intake range "probably adequate"?
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II. BMR/RMR
 

A. Does measured BMR/RMR vary with age in adult targets? with
 
height? with weight?
 

B. Does measured BMR/RMR vary with energy intake (per diem,
 
per kg) within sex/age groups?
 

C. Does measured BMR/RMR differ during aregnancy (per diem,
 
per kg)? Seasonally? With illness?
 

D. Mexico: do your measured BMR data coincide with FAO
 
calculations?
 



APPENDIX III 

Dr. George Beaton's Minutes of Meetings with UCLA Staff 
Los Angeles (5/21-5/22/86)
 



Notes from 	meetings of G.H. Beaton with UCLA staff (Neumann, Afifl, Gardner,

Ben&owdy, Coulson, Sigman. and returned field 
 staff). May 	 21-22, 1986. 

1. The meetings provided an excellent opportunity for informal collegial
discussions of analytical activities and issues that, I think, was productive 
for all parties. 

2. The main topic was RMR (see below), but a number of other items were 
touched upon or discussed. 

3. Morbidity Data 

o Dr. Neumann suggests that Berkeley defer efforts to work with the Kenya
data set pending completion of review and revision of data files. There 
are differences introduced by a change of forms, of personnel, and of
coding. These are now being corrected and new files will be sent to
Berkeley as soon as available. In the meantime, there is little merit in
either working with, or querying for correction, the existing file. 

o The Kenya Team is developing and testing a new classification scheme for
field morbidity data. (Primary Kenya data includes the field diagnosis
rather than only symptoms--this is probably a different structure from 
either Egypt or Mexico.) 

o The classification will operate by either single disease Type or by
classes of disease (grouped diaqnoses). In the groupings, diseases are 
being selected for their probable/possible relationship to food intake 
and/or nutritional status (from literature review). A number 	 of disease
conditions that seem almost universal but of little or no nutritional or
health significance are grouped in one class. (See 	below.) 

o A "severity" scale is also under development. This will yield a numeric 
score based on the clinical severity of the disease, reported effect on 
appetite and food intake, and reported effect on activity, weight, and
duration. Duration is discounted (lower weighting) after two weeks and 
again after one month. As noted, the issues involved in applying this are 
now being identified and addressed. 

o 	 Overall, morbidity records are also being classified in terms of
 
- well days
 
-	 sick days- attributed to mild diseases 

- attributed to --ignificant diseases 
- attributed to specific illne:Eses 

(individual or categorical) 

o The approaches being attempted look interesting. it is premature to offer
evaluative comment--some of the categorically scaled episodes are being
plotted on the longitudinal weight/ heqht/intake/etc. charts. There are 
suggestions that there may be associatilons with linear growth. 

a Dr~. Neumann expressed the hope that she could provide a preliminary

report on the approach !or discussion at the statistics meeting.
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4. Cognition/Psvcholoqv 

o It appears from brief conversation that the initial "disciplinary"
analysis of the toddler psychology data is almost complete. In process at 
the moment is an editing down of the observational data to bring it to a
standard time base. (Because of disruptions/target child going to sleep/
etc., the recorded time from beginning to end may exceed the protocol time
but the record has periods of non-observation in the middle. They are now
being reviewed and standardized to constant period of observation times.) 

o Little has been done yet (?) on schooler or adult data. 

o Dr. Neumann is soliciting funds from a possible donor to support schooler 
cognitive data. 

5. SES Scalinq 

o Work is beginning on new SES scales with input from returned stafffield 
(and, in turn, based also on inputs from community leaders). 

6. Validation Study - Toddler Weighinq 

o The results of the weighing-reweighing validations were presented briefly
(they are included in the project report). The results are quite similar 
to those from the Egypt trial with observer effects being very small or
small, but significant, within person effect. The project will also 
identify validation data from the field (i.e. when a quality control
 
observer was present) and derive estimates there.
 

7. RMR 

o The bulk of the time was spent on these measures. The data set is now 
complete. Kenya project staff had not appreciated the magnitude and 
potential significance of the "high RO" issue. A major reason was that 
they had to undertake intensive examination of the first 3-4 months of
field data and found no problems, other than an apparently low RMR compared
to predicted. There was surprise about the analyses of RO performea by
Berkeley and a realization of the import of establishinq the basis of these
high values before any interpretation could be made. There was full and
free discussion of possible sources of "instrumental error", "operator
error", and "subject preconditioning", without clear resolution of the 
issue--but agreement that it must be pursued. 

o Ben demonstrated, with excellence, the advantage of ready access to 
computer files. As issues or questions arose, Ben was able, in a period of
10-15 minutes, to qenerate and present for discussion cross-tab printouts
that permitted examination of the postulate. This was an outstanding
achievement and I Zincerely congratulate the Kenya project for developinq 
this capability. 

o It appears that they! had done detailed analyses of the f!rst 4 months of 
data and zatisfied themselves that all was well t:ct that R.1R's were low 
in comparison to predicted valuee. In retrospect, the values were good at 
that t:me and the drift in R' tegan the two months later. 



Date Mean RD, Mean RO. "Best"RO VOl VCOa REE 
1984 Jan 

Feb 0.90 0.91 0.91 173 158
Mar 0.89 0.86 0.87 165 145

Apr 0.90 0.90 0.90 145 130

May 0.82 0.83 0.82 155 127
June 0.87 0.87 0.86 
 171 149
July 0.96 0.97 0.99 149 142

Aug 1.05 1.06 1.03 
 135 138
Sept (machine computer out)

Oct 1.08 1.08 1.06 128 137

Nov 1.04 1.04 1.02 
 131 137

Dec 1.05 1.06 1.06 141 140
1985 Jan 0.85, 0.86, 0.85 166 144-
Feb 0.854, 0.85. 0.85 190 161.
Mar 0.85. 0.85* 0.85 158 133.
Apr 0.89, 0.89, 0.88 172 152.
May 1.02 1.02 
 164 167
June 1.02 1.03 178 182
July 1.07 1.05 183 193
 
Aug 0.98 0.98 
 186 185
Sept 0.95 0.94 182 172 
Oct 0.95 0.93 
 167 159

Nov 0.95 0.94 
 180 169

Dec 0.98 0.96 
 156 151
 

* COa analyzes out; RD 0.85 assumed and VCOa calculated. 
• Data = I or above were entered as 0.99.- i.e. data set attenuated 
and unusable beyond this date.
 

The mean VOa* and VCO, were examined by categories of RD. This table must beinterpreted with care since, after April 1985, all RQ's above were0.99 enteredas 0.99. This means that the category 0.9 - 1.0 also includes some RQ's of I 
or morel
 

Recorded
 
RD 
 n VO VCOa 

<0.7 
 21 144.7 140.6

0.7-C.8 23 159.3 123.0
0.8-0.9" 298 170.0. 144.6o
 
0.9-1.0"o 
 257 164.5", 163.2-* 
1.0-1.1 
 34 134.7 1.10.6 
1.1-1.2 
 33 126.2 145.7 
1.2-1.2 22 117.5 150.3 
1.3 19. 129.0 150.5 

Includes values assumed = and CO0with RD ,.85 calculnted 
Includes some RQ's above 0.99 (la:st part of data zet). 

What i.3 particularly striklng about the data zet Is the ._2Rearance that Oa Is 
drivinq the RQ more than COa. However, because oa, anomalies in the data set,
thiz '-'roeuld be recombined ; ith calculated RO's. Nevertheless. if the 0 is the 
jeterminant variable, one atthen .u.:t !east zuspect that the Oa analysis was 



malfunctioning--but why only for some cases remains unknown. If all Oa values 
were underestimated there are at least two critical implications:

1) the whole distribution of RQ's is biased upward
2) the RMR of Kenyans has been underestimated.

The most important implication is that the whole data set might have to be
discarded or unreliable and hence uninterpretable. That is, the apparent fall
in VO, and in RMR in association with the famine could be artefactual--cer
tainly the RO's were out of line at the time! 

A check on the VO and some other parameters will be available for the final
period since other equinment was moved into place for exercise physiology
studies. These data have not yet been worked up. However, it was reported thatthe BMR estimates with the new equipment were reasonably coneistent with the
predicted BMR while the Beckman continue to give estimates of BMR appreciably
below BMR. This might again suggest that the Beckman was underestimating Oa. 

There is urgency in having these data comparisons undertaken. All pos-ible 
parameter comparisons should be made. 

The Kenya project might be urged to recover a sample of the calibration gas and
independently validate its composition to see If this could be the source of a 
problem. 

Other data sets were available for examination. These are summarized in the
 
next table.
 

Mean Mean Mean 
Mean Oral Temp Room Temp Barometric 

Date Time of Day 0C C Pressure Humidity 

1984 Feb 11.6 37.2 -- 611.9 --

Mar 11.8 37.1 --
 612.1 --
Apr 12.2 37.2 -- 612.5 --
May 10.6 37.0 22.6 613.1 66.9
June 11.1 36.9 22.2 612.9 65.1
 
July 11.5 36.7 
 21.7 613.2 73.2
Aug 12.4 36.7 20.4 613.3 79.2
 
Sept ...-.
 
Oct 12.8 36.8 22.9 613.1 75.5
 
Nov 12.8 
 37.0 22.4 613.5 80.2

Dec 12.0 36.9 
 22.8 613.9 78.1

1985 Jan 12.8 37.0 23.3 638.6 72.7 
Feb 1.. 27.0 24,4 72.6 65.9 
Mar 13. 2.9 24.5 699.4 67.4
 
Apr 12.3 36.7 2.1.1 660.0 76.5
 
May 12.2 36.7 23.7 660.0 76.1

June 11.7 26.8 21.7 660.1 79.3
 
July 11.5 
 26. 4 21.2 660.0 75.3
Aug 10.9 26.8 21.3 660.2 75.1 
Sept 
 20.7 653.5 72.9 
Oct
 
Nov 
Dec
 

,.K
 



There was an obvious problem in the barometric pressure readings before/after 
January 1985.
 

It should be recognized that January 1985 was the time of the changeover of 
field supervision. It appears that there may have been a change in the proto
cols at that time. This should be confirmed. 

The Kenya project also has available one or more data sets of measurements on 
staff repeated over the life of the project. Obviously these should be examined 
to check for drifts in each of the parameters recorded. There may also be a 
data set incorporating measures of BMR in the sam. individuals in Kenya and in 
Los Angeles. If so, these should be scrutini-ed to see if there is a consis
tent difference. 

Personal Conclusion: Until we can find the source of the unusual values in the 
Kenya data set, we are compelled to assume the worst--that the data are 
uninterpretable. ME must, as a matter of priority, examine the Egypt data to 
see if there is any possibility of a machine problem in that Beckman. 

Other M.atters
 

Dr. Neumann urged that .1E provide additicnal guidance on the proposed structure 
of the methodology manuals--perhaps an annotated outline. 



APPENDIX IV
 

Dr. Edward Stanek's Minutes of Data Analysis Group Meeting 
Purdue University (6/25-6/26/86)
 



6/30/86 mex3.txt on MEX1
 

Minutes of Meeting of Statisticians 6/24/86 
Purdue University
 

Present: 
 Afifi, Beaton, Feinberg, G. McCabe, L. 
McCabe, Selvin,

and Stanek.
 

There was initial dicussion over the meeting adgenda. 
Topics for
discussion include questions on
 
1. The status of data
 
2. Construction of variables
 
3. Analytical strategies 
for each of food 
 intake,
morbidity, anthropometry, 
and psychology data. 
 Other items for
 

discussion include:
 
a. 
 Response to Srinivasan's letter
 
b. Response to Dor-is Calloway's memo
 
c. 
 PossibiM additional statisticians meeting prior to 
 Nov
 

10-14 meeting.
 

A time table for sending results to 
 EEP prior to the
November meeting was made after consulting Hugh Horan. 
 The time
table is : 
 Working copy of results to EEP
 
Target Date: 
 10/1/86


Last Acceptable Date: 
 10/15/86
Donovan Thompson and Keusc4. 
 (Morbidity) will 
 come from 
EEP.
Srinivasan 
 is also welcome to 
come, and the statisticians think
he should be invited. 
 Something more than potential for results
should be presented at 
the November meeting. 
 It was noted that
the pressure for analysis should come from PI's, but 
in practice,
has come 
more from the statisticians. 
 If more resources become
available (mabe 150K), Hugh H. reported via George B. that Doris
C. agrees 
in principle to distribute the moneys within projects
(presumably to be channelled to 
statisticans).
 

There was discussion by 
some of the projects on the
status of diet and morbidity data.
 

Diet:
 
Egypt: 
 Data is currently available 
for Dec 83-June 85,
and Aug. 85. There is a problem with the Ramadan 
 period, in
which there is little data. Inquiries have been sent 
when Kcals
differed by more than 
one standard deviation above the 
 overall
mean, to 
verify true values. This is 
a labor intensive process.
There are other problems. 
 About half the toddlers are not weaned
at 18 months. 
 G. McCabe will 
use some adjustment to diet data
for this period, 
 similar to that presented by 
 Selvin 
at the
October 85 meetings. 
 There are other problems with lead males,
since data 
 from only one meal may be recorded with 
 the other
meals missing. 
 Should this be "corrected"? To identify possible
"outliers", Kcal 
 measures larger than 2 
x overall median were
noted. The value of 2 
x median and proportion of records


kcal measures larger than this are 
with
 

given below:
 



----------------- ---------- -------------------

Target Type 2 	x overall
 
median Percent of Subjects
 

Lead Males 
 4780 Kcal 2.0%
 
Lead Females 4426 
 1.7%
 
Schoolers 
 3498 
 4.3%
 
Toddelers 
 2108 
 6.5%
 

Potentially, such extremely 
large Kcal measures could be

excluded, but 
more stringent criteria, excluding less cases may

be desirable. In Egypt, there is 
a strong day of the week effect

with higher intake on Friday. There is also 
a disproportionately

larger number of Friday collection days among the high 
 toddler

data, suggesting that these data are 
real. The possibility of
Windsorizing the extremely 
large values (replacing them by a

maximum value 
 ) was discussed. 
 As a result, the following

criteria was established for cleaning Kcal data to 
be adopted by
 
all projects:
 

Criteria for Range checks and Data Cleaning for Kcal
 

On an individual basis, calculate an 
upper limit equal to
2.5 x 
median Kcal for the individual. Also calculate an upper

limit equal to 2.5 the overall median Kcal value for 
 a target

type. If a given Kcal 
measure for the individual exceeds either
 
of these limits, then replace the Kcal 
measure as follows:
 

if Kcal 
 > Max ( 2.5 x 	median Kcal 
over all target subects,
 
2.5 x median Kcal for the given subject)
Then Kcal = max (2.5 x median Kcal 
over all target subjects,
 
2.5 x median Kcal for the given subject)
 

Windows for Kcals for Toddlers
 

There was also 	some discussion for time periods in 
 which data

will be included. Windows of 
14 days prior to 18 months and 14

days after 30 months were agreed upon for toddlers. The medians

will be calculated for data in this period. 
 All projects agreed
 
to use these definitions for the protocol period.
 

The discussion 	naturally lead 
 to extablishing standard

methods for identifying outliers for other data. 
 Decisions for
 
other data and targets are as follows:
 

Criteria for Outliers for Toddler Weight and Height
 

Weight: 
 Form a simple linear regression for each subject,

and set the maximum (and minimum) weight as + or  2 Kg from the
expected regression line. If the 
measure exceeds these bounds,
 
use the bound ( minimum or maximum value) as 
 the Windsorized
 
value.
 

Height: Form 
 a simple linear regression for each subject,

and set 
 the maximum (and 	minimum) height as 
-
 3 cm or - 2 cm
from the expected regression line. 
 If the measure exceeds these
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bounds, use 
the bound ( minimum or maximum 
value) as the
 
Windsorized value.
 

All 2~gi~cts sh!2l4 note 
hether or not 
there was a change

in the waX heig m red (ie. prone to gt.. ...
 

Criteria for Outliers for Other Target Types
 

For 
 other targets (schoolers, Lead Males, Lead 
 Females,

Infants), maximum 
and minimum values will be set 
as 3 x pooled
within subject 
 standard deviation from 
an individual subjects
mean. If 
 a value is outside this range, 
 the value will be
replaced 
by the maximum 
(or minimum) value corresponding to that
subject. 
 (Note that these criteria may be modified for infants,

since such criteria were not 
established explicitly.)
 

Definition of Month
 

All projects will 
use 30 day months (hinged on the toddlers
18 month 
 (547 day) birth 
 date). Although not explicitly
discussed, 
the criteria 
 for the first and last month may be
different so as 
to include the window. 
 Thus, the first and last

month would each represent 44 
days of observation.
 

Each project will report the proportion of measures 
 below, and
the proportion of measures above these minimum and maximum values
 
by variable and target type.
 

Kenya: They have all 
the data from the field. The data for
 
final analysis should be ready by September.
 

Mexico: 
 They have about 
80% of all data, and have established a
schedule for the remaining data. 
 Nearly all data should be at 
U.
 
Conn by September.
 

Animal protein data was discussed, since it was 
mentionned
by Dor"is C.. 
 Does each project have it? Is 
 it worth
calculating it? 
 Suzan.ne M. will check on this and 
some decisions

will be made. Each project will be 
informed of her findings.
 

Morbidity:
 
Afifi distributed 
 a docuemnt on morbidity in Kenya that
defines a morbidity index. 
 The index attempts to create a 
scale
for 
the deg-ee of illness, using categories of chronic low grade
illness, and significant illness. 
 Charlotte N. feels the index
may predict growth and 
the rating for illness may also be 
 useful
 

energy. (See attachment).
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The morbidity variables from the February meeting 
are as
 
follows:
 

I. Acute episodes

focus> 2. Days sick
 

3. Duration per episode

focus> 4. 
 Days with Fever
 
focus> 
 5. Days with diarrhea
 

6. Weeks with disease on household basis

focus> 7. Morbidity index 
(as per Afifi)
 

There was some discussion of other probems in 
 morbidity. Norre
has derived 
four situations 
that would allow 
 for different
treatments of overlapping illnesses. 
 For example, ther are
progressive diseases, 
 independent diseases, 
 redundant diseases,
etc.. There was 
much interest in progressive diseases. 
 George
M. distributed a copy of 
a correlation matrix for these morbidity
variables and Kcal/kg for Egypts data 
(see attachment). It 
 was
agreed to focus on 
several of these indices, namely 2, 4, 
5, and
7. Differences exist in Mexico's morbidity, since only illnesses
present at the 
 day of interview are included, 
 and a list of
symptoms was constructed which does not 
readily match the 
 other
 
projects.
 

Discussion of Possible Modeling strategy
 

Steve Selvin suggested using an autoregressive 
 modeling
strategy proposed by Rosner, Munoz, 
 Tager, Speizer and Weiss,
"The use of an autoregressive 
model for the analysis of
longitudianl data in epidemiologic studies", 
 1985, Statistics in
Medicine, Vol. 
 4. 457-467. There 
 was enthusiasm among the
statisticians 
for its use and subsequent discussion was 
aimed at
defining a setting 
 where it could be used. 
 The model is a
regression model and 
can be fit using standard package programs.

The model discussed is as 
as follows:
 

Weight for subject i at time t 
= 

Constant 

+


Weight for subject i at time (t-1) 
 +
 
Kcals for subject i at (t-1)
time 

Morbidity indix for subj 
i at (t-1) +
 
Baseline Kcals for subject i
 
SES for subject i +
 
Sq root of household size for subject i 
 +
 
Baseline Morbidity index for subject i 
 +
 
error
 

The discussion defined intervals for the times t-1 and 
 baseline
in which the variables could be 
constructed. 
 A summary of the
models proposed is included in 
a separate attached 
document.
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Steve F. noted that it would be 
 possible to separate

subjects into groups by assuming the constant is distributed with
 
parameters (A, 
 B). Nick Joule has done some work 
on this.

Also, Steve F. 
noted that this model is similar in some respects
 
to models proposed by Laird and Ware.
 

Modifications to the model by Rosner et al. 
 were introduced
 
to account for different time intervals 
 between consecutive

weight measures. The model prooosed by Rosner assumed equal time
 
intervals.
 

The question arose as to whether food intake was 
 measured
when a subject was ill. 
 All projects should establish whether
 
the presence of illness affected whether or 
not food data was
 
collected.
 

The regression analyses should be sex 
specific.
 

When three consecutive days of diet 
 data are available,

Steve F. 
 argued that it is desirable to throw out 
the third day,

so as to keep the same 
level of measurement error as when only
two consecutive days of diet data are 
available. If only one day

of diet data is present, 
it will be used. It was agreed to throw
 
out the third diet data point, if such points exist.
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Minutes ol Meeting of Statisticians 6/25/86 Purdue Univermity
 

Present: 
 Afifi, Beaton, Feinberg, G. McCabe, L. McCabe, Selvin,

and Stanek, and later Ted Wacbs.
 

Letter from Srinivasan: George B. drafted a 
possible response.
George M. will 
 call Srinivasan and write a 
 brief letter in

respon3e to the letter to Payne, commenting on the current status

of the project. George M. 
 will circulate the letter to 
 other
 
statisticians 
before sending it. Steve F. 
 commented that the

statisticians 
should think of Srinivasan as a colleague, and
 
suggest that he could be invited to the November meeting.
 

Additional Stat Meeting: 
 Dates for a tentative stat meeting were
 
set as September 11-13, 
 perhaps in LA. The purpose of the
meeting will be to 
share the results and get the November report
 
to EEP organized.
 

There was some discussion of the amount of effort 
required in
data management to construct models like 
those discussed on
 
6/24/86. Ed S. proposed similar models based on 
 constructing

files using a 
I month data structure, as 
opposed to tayloring the
models and time periods directly to the dependent variables 
 (see

last page of attachment on models). 
 This would make fitting such
models easier, 
 but may make them less sensitive. Afifi said he
will discuss the two approched with Ben B., 
 and get an estimate
 
of the difference in effort for the 
two approaches. He will

decide on the approach he will take then. 
 Ed S. said he will

first use the I month structured approach, and use the
alternative approach for weight if time permits. 
 George M. will
 
try both approaches on weight .
 

Models for psychology similar to 
 the model for weight were
 
proposed.
 

For Baily Psychology data, two possible models 
will be developed,

one for Baily scores at 24 months, and one for Baily 
scores at 30
months. The 24 
month model will use the 18 month measure as the

lag variable, while the 30 month model 
will 
use the 24 month
 
measure as the lag variable. The model for 
 the 24 month Baily
 
is as follows:
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where 
 Bailey for toddler i at time 24 months 

= Bailey for toddler i at time 18 months 

YI, = Most recent 2 day diet data average preceding 24
 
mth psyc measure
 

= Average of 18-21 
months intake data
 

6I tt-T 

and where 14= SES
 

Morbidity Index
 

s= Sq root of household size
 

A similar model will be constructed for Bailey 
 scores at 30
 

months.
 

Psychology
 

Ted Wacjoined the group from 10:00-12:00 AM.
 

The Bailey scores used by Egypt and Kenya 
are raw scores.
not normalized to US standards. The scores
raw should increase
 over time. The 
Bailey scores are conceptually comparable 
across
projects. The psychologists are more interested in how the
environment 
 affects 
 behaviour and development than the
relationship between 
 nutrition 
 and behaviour. 
 Care giving
responsibility 
and the interaction of nutrition and 
care giving
are variables of interest. 
 There are or
two three variables that
 can be 
 constructed by the psychologists from care 
 giving that
would be hypothesized to be predictive of the Bailey.
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------------------- -------------------- -----------------

Data collected in the protocol was reviewed.
 

18 months 24 months 
 30 months
 

Toy Play Toy Play Toy Play

Interaction Interaction 
 Interaction
 

Styles of Styles of Styles of
 

Behaviour Behaviour 
 Behaviour
 

Bailey Mental Bailey Mental 
 Bailey Mental
 

Bailey Motor
 

Memory Memory
 

Persistence Persistence
 

Foresight Foresight
 

There was some discussion of possilbe relationships or hypotheses
 
that Ted thought would be of interest. The most sensitive
 
outcomes are memory, persistence, foresight, and toy play scores.
 
A change 
 down in toy play score represents an improvement in
 
score. A potential hypothesis is "Do the same nutritional
 
influences predict the mental and motor Bailey 
 scores?".
 
Morbidity may be a predictor of Bailey score. 
 A measure of
 
chronic morbidity may also be of interest. Morbidity variables
 
that may be related to psychological measures are fever, and
 
gastrointestinal illnesses, 
as opposed to upper respira+ory
 
illness. Vision and hearing problems may have been noted
 
somewhere and toddlers with such problems be
should treated
 
separately. Parent IQ should be factored in the models. 
 Parent
 
IQ may not be reflected in toddlers Bailey scores, but may be
 
related to toy play. 
 Ted estimated that if psychologists had
 
clean data for about a month, three key variables could be
 
identified from the toy play data.
 

The CRSP question is : What is the role of 
 chronic mild
 
malnutrition on cognative development?
 

Important covariables for Bailey scores are:
 
Morbidity of primary care giver (mother or older sib)
 
Childs own morbidity (preceeding month and chronic)
 
Parents cognative status ( Global IQ)
 
Food intake for primary care giver (preceeding month
 

and overall)
 
Food intake for child (preceeding month and overall)
 
SES
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------------- ---------------- ------------------------------------

Height and weight 
 may be of less interest. The major

independent variable are the care giving 
variables. Across
 
project comparisons are of interest in seeing whether 
predictors
 
are the same in the three settings. There was agreement that for
 
the November meetings, psychology analyses will not be 
 planned
 
beyond the toddler data.
 

Jata on newborns (Braziltons) was mentioned, but 
not discussed.
 

Models ±or other Dependent Variables
 

Other models were defined using the autoregressive model
 
framework. The first step in 
 fitting these models is to
 
construct a data base on a monthly basis. 
 This data base should
 
include the average measure in the month, 
 the average time at
 
which the measure was made in the month, 
 and the number of
 
measures in the month. Variables included in these models are as
 
follows:
 

Variables
 

WT =Weight
 
HT = Height
 
FI = Food Index, either Kcal or Kcal/Kg
 
MI = Morbidity Index, or other morbidity variable
 
HHS = Square root of household size
 
MIB = Baseline (3 month) morbidity index
 
FI B = Baseline (3 month) food index
 
HT B = Baseline (3 month) height index
 
%Fever = Percent of days in month with fever.
 

The models to be fit are specified by listing the dependent

variable, 
 first order auto regressive independent variables, and
 
other static independent variables. 
Models to be fit include the
 
following:
 

Dependent Auto-Regressive Static Independent Variable
 
Y X 
 Z
 

WT 1I, MI SES, HHS, MI_B, FI_B, HT_ B, WTB(?)

HT FI, MI 
 SES, HHS, MI_B, FIB, WTB, HTB(?)

MI FI, WT, HT SES, HHS, MIB(?), FIB, HTB, WT_B

%Fever FI, WT, HT SES, HHS, FI 
_B, HTB, WTB,
 

%Fever B(?)
 
FI MI, WT, HT 
 SES, HHS, MI_B, FIB(?), HTB, WTB
 

There was 
some discussion of basic descriptive statistics to be
 
presented by all projects. 
 Ed S. suggested all projects

compile 
 the number of subjects enrolled in the each project,

and the 
 number of subjects used in the analysis. George B.
 
noted that subjects 
are linked according to the protocols. For
 
example,
 



Toddlers 
-- > Lead Female, Lead Male
 
Schooler - > Lead Female, Lead Male
 
Pregnant - > Lead Male, Lead Female, Infant.
 

Further discussion indicated that such tables would not be easily
constructed (since they would have to be data type specific), and
 
may not be that useful. They will not 
be constructed.
 

Discussion of Doris C. 
Memo
 

There was discussion of Doris Calloway's May 
 I memo on
analysis ideas. 
 Some of the ideas suggested in the 
memo overlap
the models that 
 have been proposed 
 in this meeting. Other
analyses that are suggested are iterative in 
 nature, requiring
constant 
 contact with the investigator. This 
 isn't possible
(except within individual projects) within the framework of
CRSP wi.th Doris. Steve S. 
the
 

will discuss this with Doris.
 

That's it.
 

Ed Stanek
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The meeting was held In the Traveloge Inn at the Chicago airport.
 
Present were George and Linda McCabe, Ed Stanek, Steve Feinberg, Gail
 
Harrison and George Beaton. The McCabes, Gail Harrison and George Beaton
 
also met the evening before. No one was present to represent the Kenya
 
project however there was a prearranged telephone conference between
 
George McCabe and Afifi followed by a short discussion between myself,
 
Afifi and Ann Coulson on other CRSP matters.
 

Minutes of the meeting will be prepared by Ed Stanek and will be sent to
 
George McCabe for review and distribution. What follows is a short
 
summary of some of the major areas of discussion, not necessarily
 
presented in the order of discussion nor in any particular order of
 
importance.
 

Integration of Psychology/Coanltion Into the Interproject Analysis
 

It appears that at this time the only project reporting major

a:k' nces in the intraproject analysis of psyechology data (for toddlers)
 
is Kenya. It is understood that details of this work have not yet been
 
shared across projects, beyond the verbal report presented at the last
 
SCB meeting and hence can make little contribution to the planning of
 
analyses by other projects. The Egypt project does not yet have all of
 
the data available for analysis although preliminary analytical work is
 
underway. The Mexico project is planning analyses of some aspects of the
 
psycholody data.
 

There was a strong feeling that an interproject approach must
 
be started as soon as possible. Two recommendations toward this purpose
 
were offered:
 

I. It was recommended that the ME take action to try to
 
initiate a meeting of representatives of the three
 
projects to discuss their analyses of toddler psychology
 
data. The meeting should include also at least one PI who
 
Is not herself presenting psychology analyses and at
 
least one of the project statisticians.
 

The objectives of the meeting should bet I) to ascertain
 
the specific analytical interests and approaches of the
 
individual projects, and to share experiences in the
 
interpretation of data, 1i) to begin the specific
 
development of both explicit question definition and
 
analytical approach for parallel interproject analysis of
 
the central CRSP questions relating to psychology.
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2. It was recommended that the November meeting include a
 
day when project psychologists, PI's and statisticians
 
could meet to specifically deal with interproject
 
analytical approaches to psychology analyses. This should
 
be prior to the arrival of EEP members and should focus
 
on the interproject rather than Intraproject analyses.
 
The outcome of the meeting would then be reported in 
SCB meeting with the EEP representatives as well 
guiding analyses in subsequent months. 

the 
as 

Experience in Application of the Autorearession Model 

Much of the day was spent in reviewing and discussing
 
experience of the Egypt and Mexico projects in applying the
 
autoregression model to toddler data. The data sets underlying these
 
analyses remained incomplete (i.c. furtber updates in the data and hence
 
in the analyses, were to be expected).
 

Projects had abandoned the interim decision to Winsorize data
 
and instead had adopted rules for rejecting data (declaring it as
 
missing). The numbers of data that were being rejected under these new
 
rules were indeed quite small. Attempts to apply the rules of defining
 
limits in terms of deviations from an individual's regression over time
 
were found to be too sensitive to outlier effects (when the outlier was
 
at the beginning or end of the series it exerted too strong an
 
influence). The final rules adopted by each of the projects will be
 
explicitly defined. The Mexico project had updated analytical files to
 
take into account the new decision and had then updated files to take
 
advantage of new food intake data but had then found that the
 
identifiers on the new food intake data did not always match the old
 
data. This is now being reviewed/corrected but it did set back the
 
analyses (and implies that present analyses are not final).
 

A small effect of food intake on weight gain was discernable
 
in the analyses. In discussion it was pointed out that the style of
 
presentation of results would be important. The dominant predictor of
 
body weight was, as would be expected, a cluster of measures of previous
 
body size (weight, height, baseline weight and height). R squares with
 
these varaibles only were in the order of 0.7 to 0.75. The additional
 
predictive power of adding prior food intake increased the R square only
 
marginally and hence appeared to be of no importance. However, if It is
 
recoonized that what we are attemptino to examine is the influence of
 
'deviations" of food intake on the "deviations" inweioht after aivina
 
recoonition to the expected Dredictive ower of previous body size, then
 
we are attemptino to isolate the sources of the unexplained 25-30% of
 
variance in weight and the contribution of the food intake yariable
 
becomes more Impressive.
 

There was discussion of the possibility of using parameters
 
from the individual regressions, including residuals, as variables in
 
the autoregressive models. This was subsumed by a later discussion of
 
the use of subject as a variable (see below).
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There was discussion of the possible effects of colinearity in
 
the models and examination of results to see if such effects were
 
apparent in the analyses. It was not felt to be a problem.
 

The Egypt project had introduced dummy variables for missing
 
data and by this technique had maintained a higher sample size for
 
analyses. The Mexico project had selected and examined only the data
 
sets that were "complete" with regard to the groupings of variables to
 
be examined. For full variable sets, this would lead to a considerable
 
attrition in sample size and hence loss of power. There was considerable
 
discussion of the impact and interpretation of the dummy variables
 
without a clear resolution but with a decision to run parallel analyses
 
with and without dummy variables to really test their impact on the
 
autoregression results.
 

All agreed that there was still considerable difficulty in
 
understanding exactly what the model was doing and was portraying,
 
particularly when many variables were included. It was agreed that any
 
final presentation of the model should include as few variables as
 
possible, but including those that, by prior testing, made significant
 
contributions to predictive power or were clear tests of the CRSP
 
hypotheses.
 

The general feeling was that the analytical model was still
 
encouraging but that some additional refinements, based on the
 
experiences with approaches tested, would be advantageous. Both the
 
Egypt and Mexico projects had undertaken considerable testing of
 
varaints on the model, always using the basic autoregressive structure.
 
Some specific suggestions included:
 

o Mexico might attempt the inclusion of dummy variables for missing
 
data in parallel to the approach of Egypt
 

o Egypt might run the regressions using only "complete' data sets
 
and omitting dummy variabies to see if this appreciably reduced
 
the attribution of predictive power to the intake (and other)
 
variables.
 

o Recognizing that SES variables appeared to have little
 
predictive power, but that in the Egypt data a function of
 
household size did seem to have effect, it was suggested that
 
both projects run the models without SES variables but with the
 
Household Size variable included.
 

o Inclusion of subject as a variable and determination of whether
 
or not this captured the same variance as the cluster of body
 
size descriptors was seen as desirable. The Mexico project would
 
include height as well as weight in the baseline measures bui
 
could not include height in the prior month measures (data not
 
collected consistently), The Mexico project was also examining
 
the inclusion of 'cohort' variables/running models independently
 
by cohorts defined either in terms of entry date or by cwmunity
 
in an attempt to establish whether there were any real cohort
 
effects that might have to be taken into account.
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o Further development of morbidity variables for inclusion in the
 
model seemed to be Indicated, recognizing that these variables
 
could not be parallel across projects because of important
 
differences in the 
nature of the morbidity data collected.
 

o A goal might be to isolate those variables that had significant

predictive power and to then run, for presentation, these models.
 
An accompanying narrative would stipulate 
the other variables
 
tested and found to be non-contributory.
 

It was agreed that the Mexico and Egypt projects would work closely
 
together in developing and refining models that could then be 
run by the
 
Egypt project and then sent out by George McCabe to both the Mexico 
and
 
Kenya projects with a request that they be 
run in as close to a parallel
 
manner as possible. The final runs of these models would 
then be
 
consolidated for presentation in November as an interproject analysis
 
(recognizing that this might not be 
 the final analysis to be performed

in this area). [See below for expression of concerns about the logistics
 
of doing this.]
 

It was suggested, and agreed, also that one of the projects

should test the model using a longer Interval of food Intake data to
 
predict weight (e.g. mean 
food intake across the prior three months).

This was recognized as involving a trade-off of error terms and might or
 
might not be advantageous. That is, the approach should provide a 
more
 
reliable estimate of average food intake in the period, and hence reduce
 
the impact of this 
 error term on the regression coefficients while at
 
the same time reducing sensitivity to more recent deviations in food
 
Intake - it would be asking questions about the relationship of more
 
chronic food intake to subsequent body weight.
 

Morbidity as an Outcome
 

Preliminary runs suggested that the autoregression model, a
 
applied to weight data, might not be 
 the most effective mod&' for
 
morbidity data. Certain classes of morbidity did indeed predict
 
subsequent morbidity, as would be hoped. However, a number of issues
 
were seen in relation to the use of predefined time intervals (one month
 
windows) for the definition of a morbity outcome variable. The
 
classification scheme developed by the Kenya project did not 
seehi to be
 
applicable to either the Egypt of Mexico projects. In preliminary work,
 
the Egypt project had devised a scheme for classifying individual
 
episodes of illness into 4 or 5 categories Including as one 'progressive
 
illnessesu and including 
also categories which dif+rentiated between
 
overlapping illnesses prodromal or multiple successive appearance of
 
expected symptomilogy of the same syndrome.
 

The Egypt project plans to explore the use of these
 
classifications in a model In which the disease episode would set the
 
time intervals and the analytical question might relate to the
 
differentiation of conditions that predicted not only the occurrence 
 of
 
a disease category but also whether the disease did or 
did not progress.
 

(
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There was discussion also of the possibility of categorizing

individuals across the whole year into categories of patterns of
 
illness, e.g. realitively illness free, chronic illness, progressive

illnesses, and 
 to then analyse these in relation to other variables
 
captured across the longitudinal data set. That is this would be an
 
analysis which made use of the longitudinal information but applied a
 
*cross sectional" approach.
 

Cross Sectional Descriptor of Morbidity
 

It was recognized that in comparing and contrasting the
 
populations studied in the Nutrition CRSP, it would be desirable to
 
generate at least one morbidity descriptor that could be applied in
 
parallel across all projects, given that each project had elected to
 
collect morbidity data in a different, non-compatable, manner. This
 
would not preclude individual projects applying other descriptors but
 
would yield at least the one common variable. A least common denominator
 
was aefined that could be developed by each project.
 

It was recommended that each project report the proportion
 
of toddlers (and later other target individuals?) who were
 
reported to be ill on the day of the morbidity recall
 
visit and that this be displayed as an interproject
 
comparison of morbidity prevalences.
 

BHR/RMR Data: The Problem of Hioh RQs: The Nestle Foundation Studies
 

In the telephone conference with the Kenya project it was
 
reported that the source of the problem in RMR data (the high RG's) had
 
been isolated in consultation with Beckman. It appears that indeed it
 
was an equipment problem and more specifically an error in the computer

programming. Apparently the algorithms 
did not take into account
 
humidity in deriving gas volumes. The erroneous data can be detected in
 
the machine printouts and manual corrections can be made. That is, the
 
Kenya project and the Egypt project can correct the RIR data but it will
 
involve major work and costs for reprocessing the extensive data sets.
 

It was recommended that ME, or the individual projects,
 
but preferably the former, seek legal advice and then seek
 
full compensation for toaJl costs of all projects from the
 
Beckman company.
 

The costs to be recovered should include not only the costs of data
 
rentry but also a settlement of costs related to the extensive
 
examination of data to isolate the nature and source of the problem. 
In
 
addition, equipment modifications for all three Beckman units purchased
 
by the CRSP should be demanded. ME might wish to solicit the cooperation
 
of US AID in its approach to Beckman.
 

Dr. Beaton advised projects of the reported results of the
 
Nestle Foundation projects on energy balance in pregnancy and lactation,
 
noting that a summary report had been distributed to projects. For
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analysts he pointed out that there were a number of implications not the
 
least of which was the apparent fact that food intake increased very

little in pregnancy but more materially in lactation. BIR may fall in
 
early pregnancy (and then progressively rise in later pregnancy - but
 
perhaps with limited apparent change in relation to non-pregnant values)
 
and to be significantly lower in lactating women (first few months
 
anyway) than in non-pregnant, non-lactating women. This had implications
 
for the need to categorize lead females in any presentation of food
 
intake or BMR data as well as clear implications when we move to
 
examination of the pregnancy-lactation-infancy hypotheses.
 

Planning and Organization for the November MeetinQ
 

A preliminary agenda proposal, prepared and distributed by

Lindsay Allen as Chairman of the SCB, was brought to the meeting by Ed
 
Stanek. There had been discussion of this proposal between Lindsay and
 
Gail. The discussion in the present meeting led to identification of
 
several concerns about the proposed agenda and about broader issues
 
relating to the meeting.
 

Considerable concern was expressed about the planning of the
 
November meeting and the related planning of analyses and data flow in
 
preparation for that meeting. It was absolutely clear that there was 
a
 
need for defined leadership in this - and that this had not been defined
 
to date. The Data Analysis Group members noted that this was likely 
 to
 
the last time that the analysts and P1's would meet together within the
 
life of the CRSP (except for a final meeting involving presentation of
 
the final reports). The opportunity for discussion of analytical
 
approaches must not be wasted and this would require a tight 
 structure
 
for the meeting as well as a carefull planning and assignment of
 
responsibilities in preparation for the meeting. The meeting would serve
 
also as a presentation of progress to EEP members but this was not the
 
primary purpose. The EEP needs would be met most effectively by a
 
meeting that addressed analysis issues in an ongoing mode - progress,
 
issues and plans.
 

Among the issues that were apparent to the statistical group
 
were matters such as:
 

o 	What descriptive data were to be assembled and presented
 
to support analytical presentations (analyses performed
 
and analyses planned)?
 

o 	Who was to assume responsibility for announcing the data
 
format (for projects to output) and who would accept

responsibility to receive and assemble these data?
 

o 	Who was to prepare the consolidated report on analyses
 
performed and who would actually present this report?
 

o 	How would reporting (in meeting and in documents) be
 
divided between the collaborative and project-specific
 
analyses? It was clear that there would be parallel
 
analyses run as a part of the collaborative inter
project analyses and there would also be complementary 
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intraproject analyses that offered specific variants on
 
the general models.
 

o 	Who would take responsibility/be given responsibility to
 
prepare interpretations of the analyses for presentation
 
and discussion inNovember?
 

The point was that there was urgent need for logistical planning for
 
this meeting and for definition of authority/responsibility if the
 
meeting were to be productive in the relatively short time available. In
 
this regard, it was felt that the last meeting, in Los Angeles, had been
 
less productive than it sho.ld have been in terms of real progress on
 
analysis issues.
 

It was recommended, as a matter of urgency, that there be a
 
telephone conference or other communica t ion between the
 
three principals in the forthcoming meeting,
 

Hugh Horan - on behalf of the Management Entity
 
Lindsay Allen - on behalf of the SCB
 
George McCabe - on behalf of the data analysts
 

with tne objective of defining, very explicitly the
 
objectives of the meeting, the format of the meeting, and
 
the logistical arrangements for preparation for the meeting,
 
including the assignment of overall and specific
 
responsibilities and authorities.
 

There was discussion of the benefit to projects of assigning to
 
Berkelely a shared responsibility in preparation of first level analyses
 
of data or other related preparatory/background information.
 
Specifically the problems and loads imposed in obtaining common data
 
outputs from individual projects at the samte time that projects were
 
attempting to complete analyses was seon as an issue that the CRSP
 
should be competent to avoid by this stage of the program. That was not
 
an implication that comparative descriptive analyses should not be
 
prepared but rather than there must be more cost-effective ways of doing
 
it. The analysts present were not in a position to offer recommendations
 
on this matter, recognizing that it was an Issue on which the SCB had
 
expressed strong feelings. Nevertheless one member of the group (not
 
GHB) expressed the view that the projects were greatly underutilizing
 
the human and other resources offered by Berkeley - and that this was
 
probably operating to the detriment of the whole CRSP.
 

Future Involvement of Kenya Project in Analysis
 

In the telephone conference call, the statisticians were made
 
aware of the possibility that the Kenya project might have to withdraw
 
from further analyses (and hence we could not be assured that parallel
 
analyses would be performed for incorporation in a report for the
 
November meeting). This was seen with regret and concern but was seen
 
also as something to be addressed between Management and the Kenya
 
project. It was suggested that any documents prepared to support the
 
presentation of data and collaborative analyses should include spaces
 
for the Kenya data whether or not the data were available at the time of
 
preparation.
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ANEX TO BERKELEY
 

Attached to this report are copies of documents tabied at the meeting.
 
These include the tentative agenda for the November meeting sent by
 
Lindsay Allen, and analytical results presented by George McCabe and by
 
Ed Stanek.
 



PURDUE UflIVERSITY inter office memorandum
 
To 

From 

Date 

Subject 

Afifi, Beaton, Fienberg, Harrison, Horan, Selvin, Stanek 

George McCabe 

September 10, 1986 

Chicago Meeting 

Beaton, Fienberg, Harrison, Stanek, G. McCabe and L. McCabe will meet 
at the Travelodge Motel near the O'Hare airport on Friday, September 12 
from 9 a.m. to 6 p.m. The following is a first draft of an agenda: 

1. Results of analyses proposed at the June meeting including 
identification of bad data and autoregression models. 

2. Other analyses in progress which will be ready for the November 
meeting. 

3. Outline of formats for presentation of summary statistics at 
November meeting. 

4. Psychology analyses. 

5. Comments on RMR/BMR methodology (Beaton). 

GM:tc 



F-^ o JL
 

rmexico 

viovl.txt on \mexico\minutes disk # 1

9/11/86 

Plan for November Meeting
 

Monday Nov 10. PI's and Stats meet to discuss adgenda
 

PI's meet Discuss analyses
 
Stats meet Discuss analyses
 

evening: Psychologists arrive 
Ted Wax, Marian Sigman, Tiffany
 
Fields
 

Tuesday Nov 11. Presentations:
 

Stats: Parallel reg models for toddlers
 
(no psych data)
 

pI's: Several analyses that have been conducted
 
At least two analyses conducted in parallel
 

at two projects. (Adolfo and Nel on Morb)
 

2 EPP people present: 	 Jerry Kursh
 
Donavon Thompson
 

Concerns. 1. Phrase hypotheses with CRSP language
 
(marginal energy intake (indep) on function)
 

2. 	 Show we are doing analyses in common
 
3. 	 Illustrate how we constructed parallel
 

morbidity variables.
 
(Each project get # days sick on days
 

visited)

Wednesday Nov 12. PIs, Stat, EPP
 

Cognative Analyses presented (by PI's)
 

Afternoon: Psychologists off to come up with
 
consensus for remaining psych analyses
 
Include George Beaton, Hugh, mabe Gretal
 

Open time, Stats, PIs
 

Thursday Nov 13. Psych people present united front
 
Stat meet
 
PI meet
 

Friday Nov 14.
 
Overall Summary
 
Stats leave
 



APPENDIX V
 

Documents Relating to Data Analysis Group Meeting 
Chicago (9/12/86)
 

b. Dr. Gail Harrison's Trip Report with Appended Articles 



TRIP 	REPORT
 
Nutrition CRSP
 
Chicago, September 12, 1986
 

Gail 	G. Harrison
 
University of Arizona
 

At the request of Management Entity, I traveled to Chicago to represent 
the PI's at a one-day Statisticians' Group meeting on September 12th. 
Others present were George McCabe, Ed Stanek, Linda McCabe, Steve 
Feinberg, and George Beaton. Dr. Stanek took minutes, and Dr. Beaton 
represented ME, so these notes are primarily for the purpose of 
communicating with the other PI's. Unfortunately, no one from the 'Kenya 
project was able to attend, although a brief telephone conversation with 
Dr. Afifi at UCLA had been pre-arranged and occurred during the day.
 

The meeting was, in my opinion, most productive and timely. As always
 
when 	in company such as that named above, I came away with my mind
 
stretched and some new viewpoints cn the data. 

Major topics discussed included the following:
 

1. 	 Detection of errors and "cleaning" of anthropometric data.
 
The Egypt Project statisticians reported that the method agreed
 

upon 	 in theory at the June meeting (refer to Stanek's minutes of that 
meeting) had proved less than entirely satisfactory, both in terms of 
identifying outliers and in terms of idontifying points in error which 
were 	not true outliers. We discussed a paper which I had brought
 
(Duquet et al., enclosed) on detection of errors in growth studies, 
which discusses a technique we have long used, of scanning the data not
 
only 	for outliers but for unusual relationships between variables which 
should be highly correlated.
 

2. Discussion of progress in applying the autoregression models of 
Rosner et al. (see enclosed paper) to the toddler anthropometric, 
morbidity and food intake data, as agreed upon in the June statisticians' 
meeting. Both the Egypt and the Mexico projects have done some initial
 
analyses, and these were presented and discussed. The approaches have 
been somewhat different in two respects. One is the variables tried in 
the model in addition to those which had been agreed upon. The other 
major difference was that the Mexico group had run the model essentially 
on only complete cases, while the Egypt group had included dummy 
variables to allow honest inclusion of cases with incomplete data. It 
was agreed that both groups will do some further runs, using each others' 
approaches, to produce more directly comparable material. These will be 
incorporated, along with whatever UCLA is able to provide, along with 
some background and explanation of the model which Dr. McCabe will draft,
 
in the statisticians' report to be submitted to ME by October 15 for
 
forwarding to the EEP.
 



We discussed a number of substantive issues about the models and their
 
application to the data. I think I was able to provide some perspective
 
on the following items:
 

-- the lag time used in these initial analyses is probably too short to 
see the effects we are looking for. Certainly this is true for height

(where, in my opinion, the model should be predicting the slope of the
 
line of height change over the year or a least over 6 months, rather
 
than height in one-month intervals). It may also be true for weight.
 

-- the baseline morbidity variable is measuring (at least in the Egypt 
data) only season since morbidity is highly seasonal and the baseline 
variable (defined in the June meeting as sick days in the first three
 
months in the study) will be closely related to the month in which the 
toddler entered the study. In further discussions with George and Linda
 
McCabe and Nell Kirksey on 9/13, we decided to try instead a variable 
which expresses the toddler's baseline morbidity (1st three months) in 
relation to that of other toddlers in the same three-month period. 

The idea of "progressive" or "progressively severe" morbidity may be 
possible to address in the Egypt dataset by examining overlapping 
diagnoses (i.e., overlapping in time). I will pursue classification of 
these events with Dr. Sieber and several independent clinicians. 
Especially with regard to respiratory illnesses, this may be an 
especially useful category of illness experience. The Mexico project is 
not able to extract comparable data; we are not sure whether the Kenya 
project could, but based on my last conversations with Charlotte I don't 
think so. 

--The different nature of the morbidity data bases in the three
 
projects. It was agreed that the Egypt project and Mexico projects
would run a parallel analysis of prevalence of various illness, i.e., 
ill on the day of the interview. 

Both projects found, not surprisingly, that about 70 percent of the 
variance in weight at a given point is predicted by weight one month 
previously. The ability of other variables (morbidity, food intake etc) 
to explain the remaining variability is the appropriate focus. At least 
in the Egypt project analyses, it looks as if biologically appropriate if 
small effects may be present, both for some types of morbidity and for
 
food intake. I am encouraged.
 

* PI's: READ THE ROSNER PAPER. 

3. Psychology analyses were d4 scussed at some length, with regard to 
how best facilitate rapid progress in this area. The group decided to
 
recommend to ME that the group of three project psychologists be convened 
at the earliest possible date, with a PI and a statistician present
 
(possible at Connecticut, with Stanek?) to discuss their approaches to 
the data and agree on an approach. The group also felt, and I agree, 
that it will be important to have a day for the psychologists, 
statisticians and PI's to discuss the analysis of these data together at 
the November meeting in Berkeley - before the EEP arrive. Dr. Beaton 
was to convey these recommendations to ME.
 



The nature of the statisticians' report to EEP vs. the information to be 
presented to be presented in projects' annual reports was discussed. 
The general feeling was that project annual reports should contain as 
much descriptive data as possible, while the statisticians' report should 
be pretty much strictly analytical in focus, and not too long. 

There was some discussion of the IMR data, spurred by the conversation 
with UCLA folks in which they indicated that they have identified some 
problem internal to the Beckman's programs which may affect 
interpretation of data. We tabled the discussion pending more 
information. 

George McCabe, Lindsay Allen and Hugh Horan need to talk about 
finalizing the November agenda, who runs the meeting, etc. George 
McCabe will get in touch with Lindsay Allen and Hugh Horan. 

ER&P:gghtO9l9.crs 
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2. Basic conditionsThe procedures described below proved to be applicable for error detection and mnucorrection in a data collection with the following five characteristics OutIa) A large number of subjects (in our case about 7000) was involved.(b) The information was written on individual data sheets at the time ofmeasurement. Later it was recorded on magnetic tape.
(c) Each subject occupied several formated lines on the tape.(d) Each line of the tape contained the subject's identification number and a line
number.

(e) Other sources of information regarding the subjects were gathered in some
cases: somatotype photographs, left hand X-ray. finger and footprints. These sources
served as support data (from now on 
 called 'witnesses), in addition otherinformation, such as to pos.the orignal data sheets, frequency distribution tables andpercentile scales. However, it resp.was kept in mind that this information too could beerroneous. 

Imp3. Description of the work schemePrepararionoJ b ormution sources 
First. all lo_..available 'w'.nesses' were classified to permit easy access thisto .information. 

E~v~.Luri~zExecution o'the progran]br derecrineq clussiicaroii errors c the010Q o1eA test to detect errors against the classification principles of the data system wascarried out. A computer If a!program was employed to ensure that no double use ofidentification number occurred, that each subject occupied the normal number ofdata 
indi' 

lines, and that each subjects data lines were placed in the right order. Se' 
Corrections oJ clhssification errors

The errors detected above were immediately corrected on the tape. in the following
sequence:
 
it)selecting the subject's original data sheet.
(b) erasing from the data tape the complete set of information of each subjectconcerned. 

erro(c) auding the information of the original sheets to the data tape. In some cases. anew identification number had to be given before adding the original information to the 
elim 

data tape. 
ironE.'ecution of the proqrum /brderecriny e.'trieme data t'utes 
su bi 

A program (see figure I)was written to detect extreme values for all variables. The 01'program calculated means, standard deviations and tolerance levels for all variables. It tu'.was clear from the beginning that not all variables could be treated the same way, dueto the specific form (coded or not) and the specific range of each variable. For thisreason and for programming convenience, it was decided to use the same small limits(2 .575a) for each variable. i.e. to obtain a large number of extreme values (2.575acorresponds to a 2-sided P<0.01 in a normal distribution).A simple run of the single variables, indicating extreme values, was not enough. Anerroneous data value may be thought to fall within the tolerance interval of the variableconsidered, yet may not be acceptable when compared to the same subject's values forother related variables. For this reason, the procedure described for detecting extren." 
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al:es was followed for ratios. Each variable was included in at least two ratios with the 
rno~t highly correlated variables, and extreme ratio values were listed. The program 
output displayed the following items Isee table IH: 

lt the subjects identification number. 
ib)a number identifying the variablels) or ratiois) concerned. 

Ic) the valuets) exceeding the limits. 
id) the group mean for this variable or ratio (including erroneous values). 
e)the percentage deviation from the group mean of the subject's value. 

F ,tscreeniny: deletion oJ non-errors 
In a first screening, all extreme values that could not be classified as certain cr 

possible errors were eliminated from the listing. While deciding upon the degree of 
eccentricity of a certain value, the specificity of the range of each variable or ratio was 
respected by using frequenc%distributions or percentile scales where possible.-


Important criteria to decide whether a value should not be considered as an error were: 

(a)if in the same subject. more than one variable showed extreme %alues.and if a 
lc.,ical commonalty was found in the nature of these variables and in the direction of the 
e 	nrncities:
 

A ifan extreme value for acertain ratio 'as not accompanied b%an extreme 'alue 
oi one of the single variables used in the ratio. nor by another extreme ratio value where 
one of the same variables was involked.If any doubt occurred. the subject remained on the list ol' possiblc errors, and the 
individual scoring sheet was consulted. 

Second screening: control with original dua sheets 

In asecond screening, all remaining values were compared to the subject's original 
C :a sheet. 

iai If the comparison revealed punching errors, this was noted on the data sheet. and 
: subject's number was eliminated from the listing of extreme values. 

1h) If the comparison revealed clearly correctable errors on the data sheet, these 
erroi's were immediately corrected on the sheet, and the subject's number was 
eliminated from the listing of extreme values. 

tIo If the comparison revealed possible or certain errors that could not be corrected 
immediately, and the right witness was available, then the witness was requested. the 
subject number was kept on the list. and the data sheet was not altered. I 

(d)If the comparison revealed possible or certain errors that could not be corrected 
and the appropriate witness was not available, then the following

tuations could occur: 
I. 	 If a single variable showed an extreme value not accompanied by an extreme 

value of arelated ratio, the single extreme value was considered as an error only 
if it greatly exceeded the limits of the variable's frequency distribution. 

2. 	 If an extreme value of asingle variable was accompanied by extreme values of 

related ratios, and the extreme values reinforced each other, the 'variable inquestion was almost always considered erroneous. 	 I 
3. Ifan extreme value of a certain ratio was accompanied by an extreme value of 

another related ratio, the common variable was almost always considered 
erroneous. 
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Figure I. Computer progrum DACOR" 
SUBROUTINE DACORITOL.TOLR.IR.IV.I PICOMMON BL RMI1 00.1001.RMED(4.100I.IDi1001.IRAIZ.OI 

C 	SUBROUTINE 
C 

DACOR (THIS ROUTINE IS WRITTEN BY IR. F.DE MEULENAERE.
LABORATORY OF HUMAN BIOMETRY AND MOVEMENTC ANALYSIS. VRUE UNIVERSITEIT BRUSSELI 

C 	A) DIFFERENT PARAMETERS 
C 

C ITOL -TOLERANCE 
 LEVEL FOR ALL SINGLE VARIABLES.
C IF "XV- IS THE MFAN VALUE OF A CERTAIN VARIABLE. 'DV-C ITS STANDARD DEVIATION AND 'TOL' THE TOLERANCE LEVEL.C ALL VALUES AT THE OUTSIDE OF THE INTERVAL IXV.TOL.DV,C XV-TOL.DV) ARE CONSIDERED AS EXTREME VALUES ANDC WILL BE PRINTED OUT. 

C ZITOLR=TOLERANCE LEVEL Ft. ' ALL RATIOS. 
C IF 'XR' ISTHE MEAN VALUE OF A CERTAIN RATIO. 'DR'C ITS STANDARD DEVIATION AND 'TOLR' THE TOLERANCE LEVEL,C ALL RATIOS AT THE OUTSIDE OF THE INTERVAL iXR-TOLR.C DRXR-TOLR.DRI ARE CONSIDERED AS EXTREME RATIOS ANDC WILL BE PRINTED OUT. 

C 31 IR -NL-.IBER OF SUBJECTS iNUMBER OF ROWS IN THE
C MATRIX RM'). 


C 41 IV -NUMBER OF VARIABLES. 

C 51 IP -NUMBER OF RATIOS. 

C BI MATRICES AND VECTORS SET BY THE USERICOMMON BLOCK 'BLi
 
C
C I) MATRIX RMII00.100 : EACH ROW CONTAINS ALL INFORMATION
C IVARIABLES- RATIOS OF ONE SUBJECT 

C 
 ITOTAL-IR: MAX- 1001. EACH OF THE FIRSTC IV COLUMNS CONTAINS A VARIABLE: THEC FOLLOWING IP COLUMNS CONTAIN THEC THE DIFFERENT RATIOS ITOTAL-IV+ IP:C MAX - 1001.C REMARK : THE SINGLE VARIABLES MUST BEC SET BY THE USER: THE DIFFERENTC RATIOS ARE AUTOMATICALLY

C CALCULATED BY THE COMPUTER. 

C 2) VECTOR II100) : THIS VECTOR CONTAINS THE IDENTIFI-C CATION NUMBERS OF ALL SUBJECTS. 

C 3) MATRIX IRAI2.501 : THE FIRST ROW CONTAINS ALL THEC 	 NUMBERS 11,2......IV) OF THEC NUMERATORS OF THE DIFFERENT RATIOS.C THE SECOND ROW CONTAINS ALL THEC NUMBERS OF THE DENOMINATORS OF THEC DIFFERENT RATIOS. 

C 	 C) MATRIX SET BY COMPUTER (COMMON BLOCK 'B) 

C 
C 

MATRIX RMED (4,100): THE FIRST ROW CONTAINS THE MEAN
VALUES OF AI.L VARIABLES AND RATIOS.C THE SECOND ROW CONTAINS THE STANDARDC DEVIATIONS OF ALL VARIABLES AND RATIOS.C THE THIRD ROW CONTAINS THE VALUESC IXV-TOL.DV) AND (XR-TOLR.DR) OF ALL

C VARIABLES AND RATIOS. 
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THE FOURTH ROW CONTAINS THE VALUES 
iXV--TOLoDV AND iXR-TOLRDR) OF ALL 
VARIABLES AND RATIOS. 

IR !.DE \IEULENAERI KI=IV-1 
IETRY AND \IOVEMEN KV=IV-IP
 
BRL'SSELj DO 2 J=KI.KV
 

DO 2 1= JR 
IF IRMII.IRAI2J-IV)).EQ.0.I GO TO 2 
RMIIJ)- RM I.IRAt IJ-IV)) RMII.IRAI2J-IV))IABLES. 

V- RIBLE."DV"DO 2 CONTINUE4 J- I.KV
 

TOLERANCE LEVEL. IT=0
 
rERVAL IXV-TOL.DV. 


; VARIABLE. 'DV-

DO 61 - 1.l1'.
IE VALUES AND 	 F RMIJ.EQU.0 GO TO 6 

IT-IT-! 
RMED(I I) RM EDi 1.11- RMI l J) 

6 CONTINUERATIO. 'DR' 
IF dT.EQ.0i GO TO ,4E TOLERANCE LEVEL. 
 RMEDlIJ)!R.\EDilJI IT

:RVAL IXR-TOLR, 
 GO TO 10REME RATIOS AND .3DO 12 1=1.4 
RMEDIIJ)=I. 

I 	CONTINUE1\ T'HE 
GO TO 4 

10 	 DO 14 I = I.IR 
IF iR.IiIJi EQ 01GO TO 14 
RMED2Ji= R.MEDt;J -iRMI Jo- RMED IJii,-2 

14 CONTINUE 
RMIEDt'Ji=SQRTi RME[D 2JI iIT-In
 

TOLE=TOL
BLOCK -BL3 
 IF J.GT.I\' TOLE - TOLR 
RMIED(3Ji= RMEDs lJi-TOLE-RMEDi:JII BFOR'MATION 
 RMEDI4JI= RMEDI IJI-TCl.E-RMEDtJ 

H 	SUBJERT 4 CONTINUE
H OF THE FIRST 
 PRINT 100VARI.ABLE: THE 100 FORMAT16; "_'IHIDENTIFICATION NUMIBER.4X.I IHV-\RIABLEISi.LX.
 
)'OTANTHE IOHREAL VALUE.IIX.10HMEAN VALUE.6X.19HZ-SCOREIABS. VALCE)

)T.AL =IV -IP: 	 16X.-0 IH-I.SX.lI1IH-I.SX.10 IH-i.II.I0,IH-I. X.19IH-I I 

IABLES \UST BE 	 DO 16 I=I.IR12=0 

';THE DIFFERENT DO1 J= .KV 
:HATICALL Y EQ'01 GO TO GEREi3I.R.MI-'HE COM PUTER. 	 IF, ,iRMIIJI.LE.RMIED4J).AND.RMNIIJOE.RMIEDI3JII.OR.RMIIJ. iS 

IE 	 IDENTIFI. I.=1.-, IZ= ABSIRMIIJI-RMED lJ11 RMEDI2J)I
UBJECTS. 	 IF ll2.EQ.Ii GO TO 20 

_
 
\LL THE 	 IF (J.LE.IVI GO TO 22 

PRINT 200. IRAi IJ-IV). IRA2J-IV).RMI [JI.RMED IJ1. 

ERENT RATIOS. 200 FORMAT(43X.IHI,12.IH..12.IH).SX.F9.3.13X F9.3.14X.F6.3) 
GO TO 18ALL THE 	 f PRINT 201J.RM(IJl.RMED(!J)2,TORS OF THE 	 201 FORMATI43X.IHI.12.1H-I. IX.F9 3.1JX.F9.3.14X.F6.3) 

GO TO 18
20 	 IF IJ.LE.IVI Go ro 24 

PRINT 202.1D I).IRA( IJ-IV).IRAI2J-IV).RNIIJ).RMED IJ)Z 
HEMEAN 202 FORMAT(22X. 14.17X.I HI 12.1 H.12.1 I),8X.F9 3.13X.F9.3.14X.F6.3) 
%ND RATIOS GO TO 18 
TNE SANDARD 24 PRINT 203.IDII)J.RMi.J1.RMED4IJ).Z 
;T E ANDAI . 203 FORMATi22X.I4.I7X.IH,.IIH).I IX.F9.3.I3X.F9.3.I4X.F6.3 
:SAND RATIOS. 18 CONTINUE 

HE VALUES 16 CONTINUE 
)RI OF ALL RETURN 

END 
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http:IH-I.SX.lI
http:IHV-\RIABLEISi.LX
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If.after the second screening, avalue was not considered erroneous, the subject num ; i. Exawas eliminated from the list. and the data sheet was classified unaltered. If.on the othe
hand. the value was considered erroneous, the subject number was eliminated from th 
 identifica ilist. and the correction was noted on the data sheet. Either the value was chanced t( number
zero ifno alternative or if too many alternatises existed. or it was changed to a nev 0922value if onl, one clear alternative was possible. As a rule. a 'certain error" was neve,
 
replaced by a *possible real value'.
 

Third screening: control with available witnesses 
In a third screening, the last remaining category of extreme values was examined
This was where appropriate witnesses were available which provided several possiblt


treatments. These were as follows:
 
a)The witness provided a solution to the problem. If the witness confirmed th1value, no correction was needed: the subject's number was removed from the list. and 1373all his information was classified. If.on the other hand. the witness showed the value to


be incorrect, the new value was 
noted on the data sheet. 
(b) The witness could not give a solution. If the extreme value was undoubtedly

erroneous, but no alternative value or too many alternative values existed, the extreme
value was changed to zero on the data sheeL When only one alternative was possible.

the extreme value was adapted on ,he data sheet, if the extreme value was perhaps
erroneous, then the same procedure as in Id) of the second screening was executed. :n.- data sh-
Correction of erroneous extreme t'altes Subject 

At this point, all the remaining data sheets contained sometimes one or more new ;ubscapulavalues, in many cases one or more zeros and in some cases the label: "to be punched ith anthragain". The last step of the procedure was to correct the data tape. method ist 

3etween bt 
4. Example of corrections of some individual cases 'ature hie! 

ios betv 
The different steps of the correction procedure will now be illustrated by means of 'iables 1four real cases in which several kinds of error were found. Table I contains the output extreme vaobtained from step 4 (Execution of the program for detecting extreme values) for the result of thsubjects with identification numbers 0922. 1373. 2147 and 3417. data. and 

This exam
First screening low eccen!In the first screening it was found for subject 0922 that five consecutive variables Case -showed extreme values. The numbers 9 to 13 represent here respectively the variables 53'5cm cLbiacromial diameter, biiliac diameter. biepicondylar femur width, head perimeter and extreme r,relaxed upper arm perimeter. It isobvious from table I that the first four extreme file 'roneous.values for this subject each correspond closely to the calculated mean value of the next he idenivariable. The observed file value 21'2 for variable 9 issuspiciously close to the mean data sheetvalue 20'377 of variable 10, while the observed value of 7.6 for variable 10 ismuch closer found to btto the calculated mean value 8.154 of variable 11. The observed value of 52.1 for program.variable II iscl(,se to the calculated mean value of the next variable, and so on. The The he same five variables also occurred each in at least one extreme ratio. Variables 1,14, 18 in and therelthe ratios represent body weight, thorax perimeter and head length respectively. accompan

Obviously this situation resulted either from deleting a variable (probably variable 91 the result
while punching, or from not measuring the variable, or from not recording the value o' sheet. Thi-

Ali.-+IV"
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Detecting errors ingrowth data 

T.l.e 1. Example of an output obtained from step 4 1Execution of the program for detecting extreme
 

%aluesithe subjects with identification number 0922. 1373. 2147 and 3417.
for 


Identification Variable File Mean Percentage 
number number %alue deiation 
0922 9 21200 29222 -27",, 

10 7600 20-377 -62% 
11 52.100 8154 5380. 
12 20-500 52-875 -61% 
13 3.500 19-089 

1.13 9714 1727 46-", 
13.14 0-058 0297 -80% 
p. 1133 2.976 -61%is18
1.9 1.604 1086 47", 

10.11 0-146 2.671 -94% 
0.317" -60",,10.14 0127 

1373 16.17 2.167 1.102 96",, 
2147 940 26", 

4.5 1"838 14;0 

47 12 ' 0 
12.18 0'287 2906 -40" 

the data sheet. As a result of this first screern,. subject 0922 was retained ol the list of 
.suspects. and the original data sheet \was requested for the second screening later on. 

Subject 1373 showed an extreme ratio of the variables 16 and 17. which are
subscapular and suprailiac skinfold. This case is an example of the fact that experience 
with anthropometric variables is a prerequisite when the presented data cleaning 
method isused. Relations between skinfolds are of adifferent nature from. e.g.. relations 

I-,tween bone measures. The relative variation of skinfolds and of their ratios is by 
ture higher than in most other variables. This means that the tolerance for extreme 
.ios between skinfolds should also be higher. Furthermore. the eccentricity of 

\artables 16 or 17, as found in their ratio isneither reinforced by the occurrence of an 
extreme value of one or both variables nor by another extreme and related ratio. As a 
result of this first screening. it was decided that this subject's file showed no erroneous 
data, and the identification number 1373 was deleted from our listings of 'suspects'. 
This example also illustrates the inadequacy ofour system of percentage deviations: the 
low eccentricity would have been better described in standard deviation units. 

Case 2147 showed a highly extreme value for variable 9(biacromial diameter) of 
.'3.5cm compared to the mean. The extremeness was not reinforced by a related 

treme ratio but was nevertheless large enough to be recognized immediately as 
roneous. Again ameasuring or a recording or apunching error could have occurred. 

rhe identification number was thus held on the list of extreme values, and the original 
data sheet was requested. The ratio hand width over wrist width (variables 4 and 5)was 
found to be not very extreme, and no other extreme related values were indicated by the 
program. The indication "4,5" was thus deleted from the list of extreme values. 

The head perimeter (variable 12) of subject 3417 was punched on tape as 05'2 cm. 
and therefore indicated on the listing as extreme. This certain error was of course 
accompanied by the extreme ratio of head perimeter over head length. If the error was 
the result of wrong punching, then the correct value could be found on the original 
'leet. This data sheet was thus requested. 
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Second screening 
4. R,Examination of the data form of subject 0922 provided no immediate solution, as 5. P,no punching errors were found. The strong suspicion that variable 9 was never

measured, and that four data values had to be moved upwards on the list now had to be 
6. K 

checked. Therefore. the subject's somatotype photograph was requested, and subject nsome 
0922 remained on the list for the last screening. 

The data sheet of subject 2147 showed also the erroneous value of 53.5cm forbiacromial diameter. The value could have been correctly taken but wrongly read from 
As ore 

the anthropometer scale, or correctly dictated as 33'5 or 35.5 or even 35.3. but wrongly Oncorrecrecorded. No immediate conclusion was possible. so the somatotype photograph was often led
.nob'Cr

requested as a witness. Cert.The data form of subject 3417 contained the same erroneous value of 052 cm for frequentlhead perimeter as on the data tape. It was not possible to find an appropriate witness to about cicheck a perimeter value. Further. the real value could beenhave 50'2cm. but to checalternatively 520cm or even 552 cm. Since no witness could be used. since the value Fin:I was certainly erroneous and since more than one alternative was possible, the wrong ation. Ivalue of 05.2 cm was changed to zero on the data sheet. All the corrected forms were tedioua
held apart for correction of the data tape after the third screening. Tal 

step. 49 
Third screening v he 

The measurements on the somatotype photograph of subject 0922 support~acompletely the hypothesis of the missing variable 9. Indeed. the measurement on "iephotograph indicated that the real values of variables 10 and II were close to 212 and Number 
7'6 respectively. On the other hand. the real value of variable 9was close to 30'0. A value
of 21.2 was impossible. As a result, the value for biacromial diameter was brought to 
 Curret'i. 
zero and the next four variablcs received their exact data value on the subject's data Numbersheet. This form was held apart for later correction of the data tape. First scr.The biacromial diameter and other body measurements were measured on the Files corsomatotype photograph of subject 2147. and compared to the possible alternatives for T'hose ii
 
53'5 cm. We were able to decide on the exactness of the 33'5 value. The correction w.,s .,se j!
noted on the data sheet, which was held apart for correction of the data tape after the
third screening of all the remaining 'suspect' variables. 
 Data l, 

Files coi 
Files coi5. Results 

The following observations can be made about the process. When the detection and (error
correction of data errors was carried out. it was seen that almost no punching errors Witnes5occurred. This is probably due to the very sal'e 'double punching' that had been usedoriginally. However, the listingof subjects classified according to the data on tape could thirdes 
not be trusted. Instead, the complete listing of the data tape was used. Errors ofclassification and numbering were detected on the tape that contained all the subjects

of the study. Some of these errors would not have been detected if the program had been Files co,
run from a tape organized into different subject groups, arranged according to age,
language, sex. etc. 
 Files co

The following kinds of basic error were detected on the original data sheet: (rror 
1. Normal measuring errors (e.g. 29'6 instead of 19.6)
2. Wrong order of measuring, particularly when measuring instruments werechanged like changing from a big to a small spreading caliper. Total 13. Transposition of numerals (82'3 instead of 28'3; 28.0 instead of 20'8). 

A.. 



44, ,,l " D1 4:: . . . ... . .. . . .
Decigerrors inyroli/zdata 43 

4 Results uJictated 0m plIeely,9il5 ;instead of09 4'''u'., 

'C1II''irwb~dlat souin aS 5, ~Ponetic errors. for example: .91insted o _. or 80 instead of 18).~ *,


tihd punch errors which almost a vavs resulted Irom d handw'n ,. 


r.dequested. arid subject p (~.laratio :sitting
Insome cases. an error wads detected throug~honly one exctreme ratio ,alue if this valuewas reially imp* ~ l (eg sibna rato height/tibia lengt smaller tha fjfnueofor,~ . 4Assome errorscause shitsofthevalues onthe datasleet,itwassometimes'poible
 
enbu wrongly read from , to correct several values on on 
 aaset ftedrcinoh shift'was 'obvious. this "-'' 4 ,i; 

Om~ltotypeor eve p ot graph as b ,n obscured>' ~" -. s 
Certainaids prov'd to bivaluable ?i the'processof detecton. Among these.aluelof 5 'cm for frequency distributions' of the single variables were indispnsab for the decisions
Lill appropriate wit t nessabout the eccentri'ity of aalues.~~ ~tiOn.-somatotyepogrhswe f'i
to Inadditionsa 


Ii ;e. been _50c- bu to check mnaturity cod'es, ~ <- '~~- ~'~4~4'~
uJld, be Used. 4"sincthv value ~~.'.'~Finv tiupportin, data were available they usually provided reiiabio

~ble. the n auon: If they "ere ed but not'.ailable.the correction procedure was' rather 


d! e fh. wreng'-',' weretedouscotand the Ichances of c~ lcii , bl ,:, ........ 
'
 

re or-ms recting at'erease ................. 

''4,'i4" ,a.,.r n Table quantifies the elaboration of the ,woring proced. ht,.t ,ipre ..Ir. ara or . 

*, 49 errors in the classification oithe data were corrected. F t 86subjectsxreme-. Y~h 'alues detected with the specific pr...ram'A8...were consideredto beiti bjet 0911e tren
 
s thJ CSt0 9 2h 1
u p p 4' orteo ~ 4'-.n n o,'(I to e: 

'J. thi. rnCaStremeif on the 'Tb' Siinava&''" 4~4, -- Z__________l 

w r s tNu bro ujlisin thit~u..h 6969) d -4~' r Correced" Correced

wa Cls to0300. A value o 212~ and 
 -- ' ~ ~ .~4A'' ' 'rrors'~ *~ files- 'errs~. e _ 

was brought to-IdJi'ime ter Curreotriu [or ze r ,,'-'4' :?42i , 49, ',f4 4 7=*Ile on the subject's data , Numberof iles orrected:49 49~~*'~'~-; 44'44..l.~ 
' Firsr screeing,Fdes:€oble.. 44 'uorrorctions.u Sxurern¢"O~~tatape'~~'~' 'n" 4 

4T' 444 -44"4"41)[SsL~ere measured on the ~"icontainigF4'd one or.more extreme values detected:'~,.A,2 2 
1986 

ie poisible alter natives f, r ""' ise files cotiii xrm but correct valuies: 5,~ ~ ~ 4' '~* ' ""'"'' j~ j 4..4~'Valie. The icorre was-sction ose files cntaining possible errors:~ -'41~-<y4''~~jK-~'

l'the data 'tapeafter the~''- 4'
 

S.condgscrtet'nn 4-
4'- -Datafies controlled: ~4 ' ------ '4' ' ''4014 
 "' "' '''v 

Files containing extreme but Correct vaus '--' 4 ' 118 ~':, >' 4- -

s. When the detection and ( errors corrected: to zero, 51 4~7'4 ~-''''f ~4~44~ 4 4 4 
o 'new value t23) 4 -,motunh~go rrrsWtness.s .availabl:18 

,,hing' that 4 had been used 4 
* ""4"-tle data on tape Cb0'id 7 'd:rd-screeniing ' -- "-'-4 4- j~l'''" ~ ~ 4 '4,4~'4~ "<'4- '4~44' ' 4444''"'

fitnesses controlled photoiraphs ;4 164 4' ''' 
wa ued footprints of7 

4
813 -" 

.Onltained all the subjects 'i ,'otruy&( 7''.3 4~' 444, 

'an ha ben ' Files containin~g xremne bu correct alues 44 " '''''444''argdaccor'dingto ale. '' 14'4~44 444"'' 
' 444* 4 4 4-44 4 

oriinl dtashetil ers corrected t zeo '4 ,i" -4 41.J44 16t 1 61~ ' 
Fiers correc led o zero"r 4'~I~- -~ 123 ''"4 123 " 

~ 4-'"'''~ to new value 73) 
 7
~f?3J~v 
utini!. instruments we re ' "4-<~"' 

9,caliper. -~~ ' Total number of files, corrected '~ ' " ~ 4" 309''~"4'44~

2 U~4 ).~F~eu 0 T otal n u m b e r e rro co rre cLted - - 3J44o rs - 44.44444O' 

J '? ~ ~ ~ '4 4 444 " ''4~~ 1~ 1 - r'4 



extree bucorrect The remainingO401 s h ec ai 
.~~;~ orig inl lesotase: ;IiiMU th~bem err consdczio tbe coret:Many,'Of thQ 83 , ~ rI 

II ~appropiat 

thlese no Ai tnesses we re avai labl e. terroneo us va Iue aschan zed to ze ro,'tI 4 cascsWwitesss Wrea ailable and w~ere 1t se.A the se~ Q, rrom e tiethe Ic t nerrorsi .nedd eeaS, n new value or to zero,ntethird screening, ~ithe bennn 1cse ere checked -ginstthiri Lss 

ay. This brouzhr the total number of subjectsrfor 'hich corrections were m tonum rcorrecti 

i 

~T 

h 

:wfiere owaseertsIp'the witnes 
c remainingr18r'ta 

no leocsshs 

Tal niaesntol h toa num~er fcorrceu
rhe arei1bero cretdf tbjectfies vtdeed.i a 

rosbt 
saseob i 

lotetoa,7cn' 
e int 

sam fsub'ject'scorcein fiomilSeeposil eror thislsit'nmero 
e he tlie dt oe a ro 

tsrcarereoero. The zs 

~ /corectios was;pror~aert4ctIo 

~ * *,~,is c"aparerlstlcsis r 

correction wa p r xid tt .I.I h~r u b r fc re tede ros, hihL
370)s mpred totettln mbro ujcsuti ecn t arcach5i l s 

first screecor ec986ivesrabeo 
ree ejrcsubject t e osbleese 

ihs 
* rssconsidera 585o irhe rmezes that neotrue etreme dataet's"Wea reete. 

i 4 Th-elipercutwer sdtio deid romtherontas u dmafr ort s 
variabl and e maiosepadi ly ThbeUti a'teddio'~ i;itakaconrc aeu 

variariceTo the ' ariable., 6'lt valu~es of 'the-scores are now. used in our' error 2correction procedures and the program contains this modification. Asuroutnet~ detect systematically the exi~stec ofral im~possible ratios.re g. the ratto tadhingSheiignt/sittngzheiszht sm'aller~thn lso' be iicludIe'd in further,'error detection 
Sprogramns. If data from longitudinal studies have to be corrected thn ddtional 

Ent, 

_tli 

Met: 
Shi 

* I 
~ ~ 

auuesfteful 

n~~~?ot reversible. th controlof this fea uri, constitu te an additional criterion for error!deetin Comparinig each value withi the time sere of the individual for the Same
vrabl will also be an im'portant feature. 

The~ reodn fgot t~ dt ~ niyivle manyerrors. It iscarhamostofthese errorscoudbe avoided if therdata recording wereatontdSpcal~desivned instruments CxiSt for this purpose and h~ave already been used in anthropo
Andersenetals~ci e 9~ 1ic tisane~ere automated recordn 

~ s ible.the collected data should be r '-adT '~yprepredaiseetsby a.trindreode.This recorder should be re-uigte~,, is><acquainted with the measures, the -Ti'e tht iinfon ~-i~e 

*' 

prOj 

pa 

dc 

shales tb ecre by one of the subjcS in the study. Furthermore~if the measur1edvausare dictated to another person, apre.deter ined system~ should be folloe and 
strctl, espctd.,Aa-s o'ibe esorc~ifnoautmaed instuments or'no reliabl 

Mu~ 



s nltn;4tli 
~,A A 

tis also, clear that the numbe ofd errr ,.can chccked agns ;tir 

- r.~ Ma , irjh 23Eeat e-ci~rdin2 will be suibstantiallv educed, ifthe measuremlelt-s arer dic outshe~of 
itliei-.by the same or by a diferent in~dstIvator Hiowever. [his a h 

.;IflhimmdiatV (fn 
(44

wd~i ro0t'daa I 
tiie thecertin errors, 

V~due orto zeo Ackilolderet 
atohe research project PtefrblW1incL and Tal'it KThis in~re~tiuatiofln~'12~ 

.jigainst their.%Witneses ~ hss~y 
of Educato .nd &ijire CBLOSO&DES 

a-cored~ini: ii asup6dbthe Bekian Minsr 

Fund for Fundamen~
whickhcorrectiowecy tl:ifitoHatan Fal%CBGS)nteBIia 

C11ciV Researich iFKFO)'under contractilo. 935, It is also partI'ot theLrcearch~ ? L 
. .'~~'' en Loruia[coi andExperimenltal Grorwth Stu d )

~rojeWLEGSLeu~ ~ 
for- lediL.±l Re'se.±rch'IFGWO) unde,2~

-hciS 'Supported bii the' Belilar Fund 
- contract nh' W047.7'r': I--IA iVrors. but also theitotal 

' > A4 
rcrorcaused more in the V1-

o ---- Referencesrrent.tdeirseur 
ABE' D.1.9n Eh~I.~ ~ ~ALiIU~ duiipn. 

- PRHL-\PE B..n PLL'k%%R,L.
 
D J: und PETES.
P,1.HL-eArkufl J3uiriOLL Sidriciied anid corrected 

L, 'L,-iit. o 4iA -4i 4 
V.4$IY 

,I des o Ir Ip---<-e to:~ \\:, ,uqt
1er obtained afe -

I II-IpOszible errors in this U I~ ~~u~ 
lae w'ere respected.-, u~n~fI.ugD~-r'ib.hcb-uwnuW~d 

en.DW\thd br U.LfiiiiIidrInhmJl -.rd.arab eor ratio was - - EnivcA n -Stud a1--I-p-'e ( 
ne., nitive. %vcnnanderjr 

-, .I. ILI,ni6fi'e,of each betm in w.ert l a~h 4Ihrn )t ,irx.uddaull .uutder arnderen Seite ei etmrabermoiichIer ttk 

durch einen .inderen o~iremeni uibir mdicit~I Wert cincr hochkorrelierWi .iibd '~dr 
oniencaeult 4ae .%ifter Vu.II~ kn~l afte caeul-r ri1iinIedlkf 

- I i ihJed,: Variable wvurue daher inmiiidemens
c's measurements., 

\dr~sm Prrianmdft lui ~r~%riwendet. iF\,i~urde :inup'meafo ~- ~ ~ ~~~-
' irht n~ ih ~ie~(

an rh nswrciiupel D mViYrhatnflissn wurde al~HibU~ 
''(~Lfrthe Sec 

6riirelud irl 
~ - nidecken un~dsi'an~hrnEt~rfl dic, atsaichit Zal3II~~/I-~ -'~-'4---'--iI'- Koictebe rir i-iiidikeiC> Of-----fn~if'aae w ~vused iri our error Fp~ Gdminh derorobuinde vegkhnw~dsWgiher0 mDader n Kj _ 

the ratio stanuding \ll~droitrdr~kI~~-egiz: indi e - bi 
urher error detection 

,v 

- ~Mtbe~ie~i~kd riie dttu~~5voitangentihen. %eiterhiI rd 
M
-; 

rr- Ud en 

n ~~ K i k u I 0 l h el u d 

' -' c i ~ag r f I ~l f i Az k 


>-~~~:~:;.V-4''
 
ecth~en I' a ddit io nal 

characteristics are ~ '2-uc ciu-- ti(--icl 
V- ~~A~4 4 -- 2k' 

oalcriterion for error- -v-
d~crit une nou~eile 

AI-m~thode pou liser 18ud lre 1an ~u 
-1.ureiAA 14un

R6 i. Le' ,a qu Liner---
idviu I I' Ldnth eijibascc essentiieci lsur la sppsiuion

- Copect
- iiulfor -hesame 

( idatres Yariablei hte nnijrrel,,es.,,C, lle montrefli une'-4 
ccrtaine~ ou.ri~~reducs~Yiiibe~ ex tri e itais p a b een al p ssr ltttii~ f trecote. qu un e valc uir -- ~ncpse'r

4 * ;,ae atsbe--i erclosI rr rs tat scla iiipatibilit~ieela tdu n jorrciieClluuqe4-A 

liP-'i-~ele~~t enoic pr ~~iurexerei1IC mats possible dune 
les variables lesThhiicrces; n~f~AP'KA
ts' avemnsdeu aid~s-,or5ilI~saautoate.-Spcinly~I 'i- - bl aar (ji 

variabl indivduells etdes quotieni~ts. uId ~ dkr liles aliurs ramies d nn eeProgrammeeaetc alpo --. - - '- - ucsP 
enused if anthropo- I ib~lsdiscrimifler_'dcae 

-~--
qa'iieiisja1&

1Ciip oyce pour diceler1Ies ~ierri 6 ied'o'ncs--rignalIprocid~ire~a corti to,~CIe uoaereco~rding 
-- trme Yrisi la luiiii& edu fichier deapportie cm aea oa 

preae shesby,2 no-'r iosmt'rvrn.'// Slnm irI' 
-m 

kvaIcur, natas 
-i sels c' ect-e -4i~cutasuring team, w 'v artt c II~t~i~d -DnIsr 6AittsimplementeCCer, iude. li aleur errni ~ sir einformto W~u~ 4'e Daroct5a 

If the measured ~ miid deritedis lcclab es haP rtot 
dnsl'c travail. Ia~dnn~rrinre tue de croissa e cn ginralsorcurei~I~ b flloedand u d correcction 'et stir dcs~i( ,iires 


ens or no rlable
 
4 

-apcrecorder., 

http:itliei-.by


STATISTICS IN MEDICINE. VOL 4. 457-467 (1985) 

THE USE OF AN AUTOREGRESSIVE MODEL FOR THE
 
ANALYSIS OF LONGITUDINAL DATA IN
 

EPIDEMIOLOGIC STUDIES
 

BERNARD ROSNER 
Channing Laboratory and the Department of Preventive Medicine anzd Clinical Epidemiology., Harvard Medical School. 

180 LongwoodAtvenue. Boston. MA 02115. U.S.A. 

ALVARO MUNOZ 
Channing Laboratoryand the Department of Medicine. Har'ard Medical School. 180 LongioodAvenue. Boston.
 

MA 02115. U.S.A.
 

IRA TAGER, FRANK SPEIZER AND SCOIT WEISS 
Charning Laboratoryand the Joint Department of Medicine. Beth Israel ard Briaham and Women's Hospital.
 

Harvard Medical School. 180 Longwood Avenue. Boston. MA 02115. U.S.A.
 

SUMMARY 
'Korn and Whit:emore" have presented methods for analyzing longitudinal data where the number of

obse -.. :or. per :ndi, dual islarge relatie to the number ot ,artabi: ,. :...red for each subject. However,
this iso:ften not the case in epidemiologic studies, since one usually collects data at relatively few time points.
and the quantity of data collected for each individual at each time point istypically extensive. We present here 
an auto.rerssi,e model for analyzing loneitudinal da%, of this type for the case of acontinuous outcome
variable. Some o: the :mportant features of this model arL that one can (!) inthe same analysis. cons. ,:-- lotn
independent \a. iableb that are une-dependcnt and *hose that are fixed over time. (2)partially use data for an
individual%where some examinations are missing. 13 assess relationships ,.een changes in outcome and 
exposure over short periods of time. (4)use ordinary multiple regression methods. Anderson ' has considered
this type of mode!, but, to our knowledge. the model has never been applied to biostatistical probems. We
illustrate these methods with data from alongitudinal study that seeks to identifv the role of personal cigarette
smokini on changes in pulmonary function in children. 

KLN 1AoUDs Longitudinal data Autoregressive time series Pulmonary function data Regression
methods 

INTRODUCTION 
Longitudinal epidemiologic studies often involve collection of both exposure and outcome 
information at several points in time. In such studies, for any one individual, the number of 
exposure variables studied at each time point is often large, while the number of time points for 
collection of information is small (such as in the case of annual followup examinations). In 
addition, a considerable number of individuals may lack observation at several points in time and 
the resulting missing data problem becomes an important issue. 

Interest often focuses on the relation between changes in exposure to changes in outcome over 
time.'The analytic approach involving cross-sectional data analyses at each poinr in time is 
inherently inadequate for dealing with the above problem. Another commonly used method is to 
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discussed the inadequacies of this method. Korn and Whittemore"' hasproblem for a binary outcome have consideredwhcre a similarfor a given person, the number of time points with 
information available is large relative to the number of exposure variables considered. The same 
authors5 have also considered this prolem for continuous outcome variables.In this paper, we present a method for analyzing longitudinal data for the case of a continuous
outcome variable with examinations equally spaced over time where the number of time points is 
small relative to the number of exposure variables. This method (I) uses independent variables for 
an individual that both do and do not change over time (such as height and sex, respectively, for
children), (2) does not require complete data on all'individuals, but can partially use informationfrom individuals with some examinations missing, and (3)allows for use ofordinary least squares 
methods available in standard statistical packages such as SAS or BMDP upon construction of theappropriate derived d,ta file.
The models presented here 
 have had frequent use in econometric modelling3 but to our 
knowledge. have.never been applied in epidemiologic research. We illustrate these methods with 
data collected annually for four years in a study of-the effect of personal cigarette smoking onchances in pulmonarv function in children. 

METHODS
 

Generl model 
Gi',en Tlongitudinal examinations. we model the outcome of the ith subject at time tas a normal 
Var:ae whose mean is a linear function of the outcomes at previous time points as well as theexposure variables ascertained at time i. and whose conditional variance is the same over time andacross individuals. Specifically. 

L .K
 
= - J" flx,,iy,.,.++ Y'"= _y +
 

I 
(1)where i L . ,, = i th examination. value of the outcome variable for the ith individual at the,, are statistically independent for all i, twith a common N (0,o'-) distributionthe context of econometric applications, Anderson3 refers to the model in equation (1) as an 
In
 

order autoregressive model with 'independent variables'.
In equation (1), 
Lth
 

the x's represent exposure variables that change over time, such as height and
smoking status: thus, x,, is thej th time-dependent exposure variable for the ith subject ascertained
between several 

at time i. We note that the x's. although indexed at time 1,could also represent changes in exposuretime points, such ascomplicated functions of exposure over several time points. The :'s represent exposure variables 

the change in height between successive exams, or morethat do not change over time such as sex and race: thus, :, is the k th fixed exposure variable for the 
ith subject. The y's represent the effect of the previous y's on the current level of v, while the f's and/#'s represent the effect of the independent variables on the level of the outcome variable at time t 
after adjusting for levels of the outcomeL = variable at the previous L. time points. In particular, if

I, then the fl's and fl's represent the effect of the independent variables on level at time tafteradjusting for level at time t- 1.
The model in equation (1)makes the following assumptions:lal the residuals e, are independent with constant variance o--.bothdifl'ferent time points within the 
for data obtained atsame individual, and I'or dill'ercnt individuals, 
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(b) 	 the same relationship between outcome and exposure exists for different individuals understud'. i.e. we aassume fixed effects model. It is this assumption which allows preciseestimation of the coefficients of the model. 

The model in equation (1)has the feature that we can, in a unified fashion, consider variables thatchange over astime {x,,} well as those that do not (:jj}.Whittemore's' 	 This is in contrast to Korn andapproach that involves, at a first stage, regression modelling performed separatelyfoi 	each individual person based on the time-dependent covariates only, followed by, at a secondstage. averaging the individual regression coefficients according to the values v he fixed covariates(i.e. sex, race. etc.). Laird and Ware 6 have extended this approach by performing both stages in thecontext of a random effects model and with use ofempirical Bayes techniques. One disadvantage ofthe 	two-stage models is that they often require specialized software, while standard regressionpackages can be used to fit the model in equation (1). Another disadvantage of two-stage models isthat the number of time-dependent covariates considered for an individual must be smaller thanthe 	number of visits.Indiiduals with no missing data contribut, T-
regression model in equation (1). 	

L rows to the design matrix represented by theLongitudinal studies, however, often entail missing data for anindividual on one or more exams. The model in equation (1) is stated explicitly for complete dataand a modification allowing for missing data would be useful in practice. We propose to use thecomplete case method for the treatment of missing data'obervation to the modei at time t. 	
namely, an individual contributes anif all variables used in the model are present. Due to the time.dependent nature o 'ome of the independent variables, this usuaiv will require the presence ot
data at some but not all of the previous time points. This implies that each individual willcontributea difrere:.t number of observations to the model dependingparticular, we can 	 on how much data are present. Ininclude information for any individual for 	 all collections{t. t- I..... t- L 	 of time points'%here information is available for all relevant variables. Thus. for example.if L = T = '. and an indi, idual is not present for exam 3.then that individual can still contributei'n!rmation to 'he mode! in equation (1)for the pairs (1. - 1)= (2. 1), (5, 4), (6. 5), (7. 6). This1or:a:;ca:) be handled with the use of ordinary least squares regression methods without any
special missing data algorithms upon construction of a derived data file indexed by available pairs
of visits for a subject rather than 
 by the subjects themselves.An 	issue in ittinc modeis of this type is the determination of the appropriate value of L.Todetermine L. the model fitting problem can be considered as a multiple regression problem in whichone is testing for the significance of a specific set ofcovariates (AI) after controlling for previouslyknown covariates (A,) and previous values of the outcome variable. The partitioning ofcovariatesinto the subsets .4oand .,-is usually based on 	pre-existing data: the important issue as regardsdetermination of L is use of the same subset 40 for all values of L considered. Given the subset A0 ,we use stepwise regression methods as given in Anderson- to select the appropriate value for L. Inthe same way, given A0 and L. we determine the significance of the covaria-tes of interest (AI)bysimilar methods. Thus, the model fitting begins by initially identifying a set ofnuisance parametersthat must always be present in the model (A0), and proceeds in a two-stage stepwise regressionprocess to determine (a) the appropriate value of L given A0 (b)factors in 1 given 	 the significance of potential risk.4
 .40 	and L. We note that the hypothesis tests used.in (a) to determine theappropriate value of L are based on successively smaller data sets since the number of rows in thedesign matrix decreases as L increases. Furthermore. with L determined as T-process may not be well estimated. since the optimal L might 

1,the order of the 
be larger than T- I if moreexaminations were available for an individual.The model in equation (1)assumes (a) uncorrelated residuals for the various exams within an 
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individual (b) constancy of effects across individuals, i.e. fixed effects. A method for checkingassumption (a) is to generalize model I by allowing the residuals for an individual to follow anintraclass correlation structureS and to test whether the intraclass correlation is significantlygreater than 0. Amethod for fitting this generalized model in the presence ofcovariates is given inRosner 9 and a SAS procedure isavailable from the authors to implement this method. As regardsassumption (b), for reasons stated previously, it is difficult to fit a full random effects model. Acompromise solution isto introduce terms ofthe form .kxu,to equation (I) which will allow one totest whether the effects of the jth time-dependent covariate are the same in different subgroupsdefined by the person-specific covariate :,. 

Statistical characteristics of the model
 
We focus here on certain statistical properties of the 
 model in equation (1)in the case of
L = J = K = 1, i.e. 

y 2= +yy.,-i + fix, + fl.,+e
where, for ease of notation, we have replaced y7, 

(2)
l, go,by y, P,f*respectively. This represents theconditional distribution of ',given ".,-1,x, and :,.Using equation (2) recursively, we can removethe effects ofall previous y's. This process yields the conditional distribution ofy;, given the x's and 

s Zas: 

Y 
 Yo flo 0 

= '.7' + 2 (1-') +~ 1~ 

•• 0 XI/f . i~ *.0 

fl04 io
 

+ PO-7,) (3 

where 20, flo, flo are the parameters of the conditional distribution of yj given xmo, '.sectional distribution ofy'vo) and e .- ji.e. the crossN(0. Z)where var(r,) --o:/(1  72) and c~orr (Ci,, Z;,.)_-7.I-.
We see from equation (3)that the expected value of y,depends on all previous values of x withregression coefficient -.-, for x,, (0.<s .<i).Thus. x's at times close to i receive more weight thanx's further away from t. This is in contrast to standard autorearessive modelling where 

and 
u-,Mz+fx l :i + a,,(4 f (4) 

where aj, are i.i.d. N (0, a)
hence in the resulting interpr.ation of the regression coefficins of.xi 

The principal difference between models (3)and (4) is the expression for the expected value ofy'andand -.Inparticular,in(
only depends on (,, 
 dependsand :,while in vauey,,
on :,and cn all previous values of x with 
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successively less weight given to x's further away from t.Model (3) is more reasonable sinceprevious values of x influence previous values of y which in turn relate to current values of y.
Furthermorc. the model in (4) can be rewritten in the fnllowing form 

Y,= al(I- Y)+iy., + xi,-flx -,):, (5)7 .,-, +fift(l + ai,. 
Th s isa special case of the general model in equation (I)with the coefficient ofx., I constrained to
be the negative of the product of the coefficients of x,, and Y.-,.

In the case that the distribution of yi, does not depend the previous y's, the model inon 
equation (2)reduces to a cross-sectional analysis based on treating data provided by an individual 
at multiple time points as independent observations.

We note that we can also use the model in equation (2) to estimate the effects of individual 
covariates over more than one time period. In particular, assume that for two hypothetical
individuals (i, i'), :,= :'and x, = x., for t< to and xi, =xi.+ A for t> to. We can then show,
using equation (3), that 

E(yif,,.o., =/A(I 7T0/( - 7) (6) 
where Iand Erepresents the expected value. Thus. with use ofequation (6), we can quantify theeiTects of particular covariates on outcome over time after holding all other covariates fixed.
Furthermore. the results of equation (6)hold for more than one fixed or time-dependent covariatc,provided that (a)the levels of all fixed covariates are the same for both individuals and (b) the levels
ofal ime-dcpendent covariates other than the variable of interest arc the same over all time points.Results similar to those given in equation (6) hold by allowing the fixed covariate for twohypothetical individuals to differ by A*.with the assumption that the time dependent covariates arethe same for both individuals over all time points and that the other fixed covariates if present arethe same for the two individuals. In this case. we replace fP by #* and A by A* in equation (6).

We see from equation (3)that the partial correlation between an outcome variable assessed attwo different points in time is assumed to be the same for all individuals. In many instances, thisma% not be the case. For example. in pulmonary function testing, subjects with respiratory
symptoms may have more unstable levels of pulmonary function over time than asymptomatic
individuals. We can easily accomodate this situation by specifying different values of .for the twodifferent groups of individuals. We can accomplish this by including an interaction term of theform y,.,.: where : is an indicator 'variable for membership in a particular group. We cangeneralize this if g groups of individuals have different levels of 7 by introducing g - I such 
indicator variables. 

EXAMPLE 
We consider an example of the above model with use of pulmonary function data collected
annually over seven years in children ages 6-19 in East Boston, Massachusetts. These children arepart of a longitudinal study of early life risk predictors for obstructive airways disease"0 .
Information concerning personal smoking of these children was obtained from the childrenthemselves, in the absence of their parents, using standardized questionnaires''. Measures offorced expiratory volume were obtained with a, 8-liter, water-filled spirometer in the sitting
position without noseclip. Forced expiratory volame I-second (F.EV,) was obtained by standard 
methods:. 

For the purposes of this example, we focus on data obtained in yeais 4-7 of the study, sincepersonaI smoking information was available for all subjects in the above age range only in years 1,4. 5.6. and 7.We did not use data from year I since the methods of this paper require pairs ofobservations with complete data insuccessive equally spaced exams (see ecuation (1)). The detailed 
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Table I. Pattern of visits with complete data over four yers, children 6-19 years of age,
East Boston, MA, 1977-1980 

Number of 
pairs of 

4 5 

Year 

6 7 

Number of
children with 
complete data 

visits used 
in the 

analysis 
per child 

Total number 
of pairs
of visits 

X X X X 395 7 3 1185 

x 

X 
x 
X 

x 
X 

x 

x 

* x 
x49 

x Xx 
x 

x 
. 

x 

x 

. 

x 
x 

.15 

x 
X 

x 

28
\l 28 

52 
2127
10 

(-39 

5 
65 
10 
13 
13 
75 

~ 2$22 
1 

1 
1 
0 
0 
0 
0 
0 
0 
0 

102
56 
7549 

10 
39 
0 
0 
0 
0 
0 
0 
0 

Total 6S2" 631 578 654 870 1543 

X = Present. 
= Missir. . 
= 
Total number of persons ateach respectike visit. 

me:hods of procedure for this study ' oappear elsewhere . A complete discussion ofepidemiologic findings using the entire data set is presented in Tager et al.". 
the 

A total of 870 children had complete data for FEV,, height, age, sex, and personal smoking habitin at least one of the four years. Table I gives the pattern of visits with complete data for theseindividuals. We used data in the analysis from 674 (77.5 per cent) of the 870 individuals who had atleast two consecutive visits with complete data. These individuals provided a total of 1543 pairs ofconsecutive visits. Of these 674 individuals. 395 had complete data oninformation to the analysis on 1185 
all visits and provided

(76.8 per cent) pairs of visits, while the remainingindividuals had some missing data yet provided 358 (23.2 percent) pairs ofvisits to the analysis. 
279 

Ifwe had used conventional methods of analysis requiring complete data for all visits. we u ould nothave used the latter information. To look at the possible bias introduced by including pecple in theanalysis with some missing data, we have compared the FEVI at year 4 between the subgroups ofindividuals who did and did not provide data in year 5.In particular, a 4ultiple reression analysiswas performed with FEVI at year 4 as the dependent variable and sex, age, height. current smokinghabit at y'ear 4 and an indicator variable for the presence of individual in year 5 as independentvariables. The partial regression coefficient of the indicator variable was - 0-031 + 0039 (p = 043)which indicates that presence in year 5 was not significantly related to level of FEV I at year 4.Similar results were obtained when introducing indicator variables for the number of examinationsprovided in years 5, 6 and 
information from individuals with 

no bias is introduced by combining 
7. Thus, we conclude that 

missing data with informationsome from individuals with
complete data. 
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Table 1I. Characteristics of study population at each examination, children 6-19 years or age,East Boston, MA 1977-1980 

Year 

4 5 6 7 
Characteristic n(,%) n (.) n(00) n 

Age at year four 
(years)

6-9 226 (33.1) 219 (34.7) 237 (41.3) 309 (47.2)10-14 364 (53.4) 336 (53.2) 292 (50.5) 296 (45.3)15-19 92 (13'5) 76 (12.0) 49 ( 8.5) 49 ( 7.5)
Sex 

Male 359 (526) 327 (51.S) 301 (521) 336 (51.4)Female 323 (47.4) 304 277(48.2) (47.9) 318 (48.6) 
Current smoker

Yes 
No 

39 ( 5-71 46 (7.3) 42 (7.3) 65 (9.9)643 (94.3) 585 (92.7) 536 (92.7) 589 (90.1) 

Year 

4 5 6 7
 
Characteristic mean sd n1 mean sd n sd
mean n mean sd n 

Age at
 
year four
 

(years)
 
Heicht
(Cm. 6-9 13. 7.9 26 137.7 82 219 142.2 8.9 237 14.6 1I.- 30910-14 149.0 104 364 155.2 10.2 336 9.1:59.9 292 164.0 9.3 '9615-19 167.2 8.9 92 169.2 8.6 76 168.1FEV 8.5 49 170.4 8.6 49 
(liters) 6-9 0.23 175159 226 031 219 ['90 0'39 237 2"03 0.51 30910-14 2'2S 056 364 2'56 0,63 336 2.78 0'65 292 3.09 0.70 29615-19 3.56 075 92 3.64 0SI 76 3.55 0.72 49 3.71 0'88 49 

Table II describes the characteristics of the study population at each examination.Approximately 85-90 per cent of the study population isunder 15 and about 52 per cent are male atany particular examination. The per cent ofcurrent smokers increases from 5.7 per cent at year fourto 9.9 per cent at year seven. The rates ofgrowth ofboth height and FEV1 vary considerably by age.In particular, the younger individuals exhibited the most pronounced growth in height (age 10-14,15.0 cm; age 6-9, 13.4 cm: age 15-19. 32 cm). Similar trends were obtained for growth in FEV Iover3 years (ace 10-14. 0"81 liters: age 6-9, 0.44 liters; ace 15-19. 0"15 liters). Furthermore, the increasein mean FEV over time in particular age groups also was accompanied by a corresponding
increase in the standard deviation.

We now proceed to fit a model of the form given in equation 1 based on the 1543 pairs of visitscontributed by 674 individuals. Since it is natural to consider changes in.FEV1 in terms of ratiosrather than differences, we use the natural logarithm of FEV, in our subsequent model-fittinc. Inaddition. the logarithm better satisfies the linearity and normality assumptions inherent inequation (1). Before considering other covariates we need to determine the appropriate number of 
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Table M. The model with no covariatese
 

Model Parameter Standard 
L nt rt parameters estimate error p-value 
1 674 1543 a 0-855 <0-001 

2 474 869 
7, 
a 

0-922 
0-857 

0-0082 <0.001 

7, 0-859 0-0376 
7. 0-058 0-0369 0119 

The two models considered are of the form 

L 
In FEV,, a + 7i(InFEV,,_.- cj + e, 

iI . n, t2, 3.4 
for L = I. 2 respectively, where c, are centering constants, c, - 0"75, c2 - 0-65,chosen to be close to the median In(FEV) inyears 5 and 4 respectively, therebysimplifying the interpretation of the constant term (a).
t n - number of individuals.
4 1 number of roA.s in the design matrix infitling specific models. 

time points (L) to be used in the model. For :hc purposes of this example, we do not prespecify anycovariates in the model before determining L (i.e. .40 is empty). In Table Il, we present the fittedparame'ers for the model with no covariates given L = I and 2, respectively. We note that for thecase of L = 2 we could use only 869 observations (triplets) contributed by 474 individuals in theanaly.sis, such that for each triplet. complete data were available for FEV,, height, age, sex, andcurrent smoking habit for each of the three years. It follows from Table III that we need consideronly the immediately previous time point in the model (i.e. L = I).In Table IV, we present results concerning the relationship between changes in FEV over timeand other covariates of interest, including the time-dependent covariates of age, height, growth,and current smoking habit and the fixed covariate of sex, using the model in equation (1) with
L = I. 

We have considered two models in our data analyses: 
(1) an initial model'including effects for previous level of FEV,, age, sex, height, and growth butexcluding the effect of current smoking.(2) a second model including current smoking in addition to all variables in (a).

Table IV shows that for both models, the effects of previous FEVI, height, and growth are highlysignificant predictors of current FEV, (p
(model I, p = 0019; model 2, p 

< 0001), while sex is an additional significant predictor= 0'025). Furthermore, we see fromcomparing models I and 2, thatcurrent smoking is a significant (p < 0.001) predictor of FEV after controlling for the formervariables. Finally, age, which was a significant (p = 0-049) predictor in model 1, is no longersignificant (model 2, p = 0-710) after controlling for cigarette smoking.The direction of the predicted effects from model 2 areprevious height reasonable in that previous FEVI,and rate of growth are positively related to subsequent FEV, while currentcigarette smoking is negatively related to FEVI. In addition, males are predicted to have slightlyhigher growth rates in FEV1 than females after controlling for age, initial FEV, initial height,growth in height, and cigarette smoking.
To check for the assumption of the independence of residuals, we have fitted the model in 
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Table IV. Relationships between changes in FEV I over time and Other covaries basedobservations obtained from 674 individuals 
on 1543 pairs of 

Model I Model 2 
Regression

Variable p-value Regression p-valuecoefficient see (2-tail) coefficic: se (2-tail)Constant 0.7374In(FEV,_,)- .75 07,k0"7767 0'0158 <0.00! 0"77:"Infhcight,. )- 033 0.01.8 <0-001Inheight,,.height,. 0"8050 0.05471'6098 <0'001 sex t 0.0956 <0"001 0'78% 0-0546I.57,: <0'0010'0105 0"09530'0013 <0.001age, - 150 0'019 0'01(:(current smoking)+" I -0.0032 0.0016 0'004 0'025-- 0.049 -0.00,': 0.00171 0 '701'5 00 0710ag,- ISO-0OSC. 
0-0116 <0.001 

* Standard error.t Sex isdeined as I if male and 0 if female.* Current smoking isdefined as I if yes and 0 if no. 

equation (1)allowing for an intraclass correlation structure between the .tsiduals for an individual. The estimated intraclass correlation between residuals was - 0-09 in :.:s model which providesno evidence of a positive intraclass correlation.We can also use the coefficients in model 2of Table IV to quantify the e:.-ct of personal smokingon achild's respiratorv,function for periods of longer than one year. For :.:ustration. consider twochildren with identical age. sex. height, and FEV:I at some time to who has: .-.
time. We assume that at one ever smoked up to this
to of the children becomes a smoke- 2nd, henceforth, doesnot quit, while the other child remains a non-smoker. We also assumethe same growth in height after to. :hat both children showUsing equation (6)and model 2 in 7Tble I%*, the estimate ofthe ratio of the FEV, of the smoking child to the FEV, of the non-sm.',:ng child after 3 years isexp( -0.119) = 
a typical FEV1 

8.8 per cent. This difference could be substantial by ag"for a 20 year-old in this data set 
20 since, from Table II.is 3.7 litres, and the magenitude of the aboveeffect for an adolescent who commences to smoke at age 17 would be on the order of 0-42 liters[( -08SSS x 37] by age 20. 

DISCUSSIONWe have proposed amodel for the analysis of longitudinal data and have "resented an applicationof this model in the context of an assessment of factors that affect the growth of pulmonaryfunction in children. This model allows direct assessment of the effects of specific covariates overone time period. Furthermore, using equation (6), we can make predictio., of the effects of specific
covariates over more 
than one time period, under the assumption that the process is Markovian
(L = 1). In addition, for non-Markovian models (L > 1), we can, using similar recursive methods,generalize the formula given in equation (6)as afunction of # and y.We note, however, that onemust exercise caution in making predictions over long periods of time. particularly time periodslonger than the maximum follow-up time in the observed data set.The model presented in equation (1)has the key assumption that the residuals for a particulatindividual will be independent after conditioning on outcome at the previous L time points. insome applications, this assumption may be violated, regardless of the value chosen for L. In thiscase. each individual contributes a single observation to the design matrix L = T- 1 and oneproceeds as inequation (1). Another important assumption isthat observations are equally spaced 
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over time. This is neessary since the correlation between pairs of unequally spaced exams will not
methods to general longitudinal data sets, since often, and by design, exams are not equally spaced, 

be the same as is assumed in equation (1). This is an important limitation of the application of thesee.g. in a clinical trial, there are usually more exams per unit time at the beginning of a trial than at theend. We are now investigating an extension of the model in equation (1) using nonlinear regressionmethods to treat the problem of unequally spaced examinations. Furthermore, in many instancesthis extension will cover the case ofmissing data, since the presence ofmissing data generally resultsin unequally spaced examinations even if the examinations are equally spaced by design.Relatively little data exist 
-
concerning the effects ofsmoking during adolescence on lung function.However, all such studies a have suggested that cigarette smoking during this period of life has

observable effects. Although none of these studies has observed changes in FEV ofthe magnitudepredicted by the model proposed herein, comparison of results is difficult, sincestudies i'- have been cross-sectional in nature and have depended upon retrospective assessment 
most of these 

of the lifetime smoking histories of their subjects. Nevertheless,consistent the results inwith published data the example arethat the effects of cigarette smoking 
in the suggestion

manifest after relatively short periods of exposure early in life. 
can be 
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