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FLU SUBSTUDY
1. Background and hypotheses
The long-term impact of respiratory illness accompanied by fever on the physical
functioning of the elderly is unknown. Simple inactivity associated with the
recuperative process leads to substantial lean body mass (LBM) losses (Buchner &
Wagner, 1992; LeBlanc et al, 1992). More importantly, the body's response to the
physiologic stress of infectious disease involves accelerated catabolism of skeletal
muscle (Wilmore, 1991). In healthy young volunteers infected with pyrogenic
pathogens, average weights declined from 3 to 6 pounds depending on the infection,
and the weight loss persisted at least 2 weeks following the development of symptoms
(Beisel, 1967). The study ended before it could be determined whether or when lost
weight was recovered. Average nitrogen losses from the catabolism of skeletal muscle
ranged from 20 to 50 grams. Nitrogen loss correlated with the duration and severity of
fever and differed from pair-fed controls. Not only did the pair-fed controls lose less
nitrogen; they also regained it quite readily (unlike infected volunteers) upon the
return to normal feeding patterns.
The loss of skeletal muscle resulting from infection may have direct functional effects
and also confer increased risk for future ailments. Direct effects of catabolic illness
would include a loss of general strength which is an important component of overall
functional status and can lead to need for assistance in ambulation, gait instabilities
and increased risk of falls (Bjorntorp & Evans, 1992; Buchner & Wagner, 1992). The
indirect consequences derive from increased frailty due to the loss of protein reserves
necessary to face future physiologic insults (Buchner & Wagner, 1992). These might
include an increased risk of secondary infection following subsequent illness and
increased risk of complications following surgical interventions (Windsor & Hill, 1988;
Tellado et al, 1989). These losses may be of particular consequence in the elderly, since
lower levels of physical activity may lead to incomplete recovery of skeletal tissue and,
hence, retarded recovery of functional capacity (Buchner & Wagner, 1992).
The substudy will provide information complementary to that being collected for the
main study. The main study will be able to examine the role of LBM and changes in
LBM as a predictor of incident disability. If, as hypothesized by the overall study,
decreased LBM is a predictor of incident disability; the next step will be to examine
risk factors for LBM decline. Understanding the determinants of decline may help in
designing novel interventions to forestall the development of disability. The proposed
substudy will provide important and specific information regarding the role of a
common exposure, respiratory illness with fever, in causing the acute loss of lean body
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mass through the catabolism of skeletal muscle during the symptomatic phase of the
disease. Furthermore, it will provide specific information regarding when and whether
LBM is regained following an acute illness episode and what the correlates of the
recovery of LBM might be. Moreover, the functional impact of respiratory illness in the
community dwelling elderly is poorly understood. However, it is known that acute
respiratory illness with fever (ARIF) is common in elderly persons and often leads to
extensive periods of inactivity. ARIF is also frequently associated with complications
such as severe bronchitis, pneumonia, falls, and hospitalization. This substudy will
provide novel information regarding respiratory illness and functional limitations in
the elderly.
Hypotheses:
Three hypotheses will be tested.
1. Participants experiencing an acute respiratory illness with fever (ARIF) will lose
more lean body mass and grip strength and will have a greater decrease in walking
speed, compared to participants not experiencing such an illness;
2. The severity of an ARIF, as defined by bed-days and symptom-days will predict the
extent of change in the physiologic and functional variables assessed above;
3. In those experiencing an ARIF, recovery, as measured by increasing muscle
strength, regain of LBM and increased walking speed will be related to the level of
physical activity following the illness.
2. Case ascertainment
2.1 Surveillance based on existing contacts
Cases will be identified based on self-report of respiratory illness with fever on either the semi-annual
call or the annual clinic visit interview. Those reporting that they had a cold or flu that kept them in bed
for most of a day that was accompanied by a fever of at least 100° F would qualify for the substudy.
The questions read:
Since we last spoke to you about 6 months ago, have you had a cold or flu that was bad enough to
keep you in bed for all or most of the day?
If “yes”: Was your temperature taken?
If “yes”: Was your temperature 100° or higher?
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Those answering “yes” will be asked additional questions to determine eligibility.
2.2 Additional information collected from qualifying cases
2.21 Establishing eligibility
Eligibility determination is based on a questionnaire (see attached). In order to be
eligible for the study, participants must have had a respiratory illness with a measured
fever of more than 100° F no more than 2 months and 3 weeks before the date of phone
contact. The timing is important because the study will collect blood samples that will
help identify the infecting illness. Blood samples taken too soon or too late after the
infecting illness may be misleading in this regard. Also, the physical assessments for
the study need to be obtained in an interval that is not so close to the illness so that the
participant may not have recovered, but not so far from the illness that the recovery
process is nearly completed.
The first two pages of the Flu Substudy Eligibility Assessment form guide the
interviewer in determining whether or not the participant is eligible to be part of the flu
substudy:
•

•
•

The examiner will write in the illness cutoff date (transcribed from the Flu
Substudy Illness Cutoff Date and Target Window Log (see Appendix 1)
provided for each clinic) on the first page of the Flu Substudy Eligibility
Assessment data collection form in order to ask Question #2 (page 1): “Did this
illness start after [illness cut-off date]?” If it did occur after this date, the
participant is not eligible to be part of the flu substudy.
The participant will then be asked if their temperature was taken during this
illness (Question #4, page 2). If their temperature was not taken, they are not
eligible to be included in the flu substudy.
The answer to Question #5 (page 2) regarding how high the participant’s
temperature was, will also determine whether or not the participant is eligible to
be in the flu substudy. If the temperature is 100° F or lower, they are not
eligible.

The participant may have had more than one febrile illness in this time period, but a
minimum of one illness is required.
2.22 Severity of illness
The second portion of the Flu Substudy Eligibility Assessment form includes questions
about the illness experience, including how long it was until the participant felt
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completely recovered, specific symptoms, highest temperature, and number of days
with fever, number of days in bed, number of days with restricted activity, number of
days with no or limited appetite, consultation with a physician or other health
professional and number of illness episodes. The second portion of the Flu Substudy
Eligibility Assessment form also includes questions about the participant’s other
illnesses during the previous 6 months.
3. Scheduling flu substudy visit
Two visits are required for the flu substudy; one visit taking place from 4 to 12 weeks
after the illness episode, and one 6 to 9 months following the illness episode (i.e., 3 to 6
months after the first flu substudy contact). It is intended that at least one of these visits
be the routinely scheduled annual clinic visit.
If a participant has had multiple ARIF’s in the previous 12-week period, visits should
be scheduled based on the occurrence of the most recent episode.
3.1 Eligibility for additional assessments
3.1.1 First flu substudy contact
The first flu substudy visit should take place between 4 and 12 weeks after the date of
onset of the qualifying illness. If the illness is ascertained during the Semi-annual
Telephone Contact, the examiner should determine whether an appointment could be
scheduled in this interval. To determine the time parameters within which the
participant should be seen, refer to the Flu Substudy Illness Cutoff Data and Target
Window Log (Appendix 1) to find the target window for that participant. For example,
if a participant’s Semi-annual Telephone Contact is on 2/11//01, their Flu Substudy
Eligibility Assessment form is completed on this call, and they are eligible to be part of
the flu substudy, you would look at the column across from 2/11/01 entitled: “Target
Window to schedule first flu substudy visit if eligibility assessment is done as part of
the Semi-annual Telephone Contact” and see that this participant has to be seen
between 2/11/01 and 2/25/01. If an appointment cannot be made within this window
then no substudy visit should occur. The first flu substudy contact should be done at
the clinic, if possible. Its components include:

CES-D
Weight
Grip Strength
Chair Stands
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Standing Balance
4-Meter Walk
Isometric Strength (Chair)
DXA
Blood for one 5 ml red top tube (serum to be aliquoted and stored)
If the illness is ascertained at the annual clinic visit and the annual clinic visit is
occurring between 4 and 12 weeks after the onset of the qualifying illness additional
components may need to be added to the in-clinic exam. Specifically, these are home
exam components that may not be in a given year’s clinic visit (short walk, lower
extremity performance tests, certain questionnaire items, grip strength and isometric
chair, and serum collection). There are clear instructions in the Flu Substudy
Workbook for the examiner regarding which components of the Flu Substudy exam to
administer (see Section 5 below). If the visit is outside of this window, continue with
the annual visit as specified in that year’s protocol and do not administer the Flu
Substudy Workbook at that time.
3.1.2 Second flu substudy contact
The second flu substudy contact should occur 6 to 9 months after the end of the
qualifying illness episode (i.e., 3 to 6 months after the first flu substudy contact). If the
original post-illness assessment was done as a special visit following the Semi-annual
Telephone Contact, the recovery assessment (second flu substudy contact) should be
the next annual clinic visit with the additional components if not already included in
the annual exam.
The components of the second flu substudy contact are the same as the first flu
substudy components except physical activity questions are added and no blood for
serum is collected. Its components are:
CES-D
Physical Activity questions
Weight
Grip Strength
Chair Stands
Standing Balance
4-Meter Walk
Isometric Chair
DXA
If the original assessment was done as a part of an annual clinic visit, a special visit
should be scheduled 3 to 6 months after the annual exam. The same Flu Substudy
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Workbook is used for both the first flu substudy contact and the second flu substudy
contact. The instructions on the Flu Substudy Workbook are clear about which
components to administer at each contact.
3.2 Expected number of extra visits
Based on data from 763 18-month phone visits, 26 participants reported having had an
illness accompanied by fever in the past 3 months. Assuming this sample is
representative, one may project that the proposed surveillance will identify up to 208
eligible cases per year. Sample size estimates (see below) indicate that the sub-study
will require approximately 200 ARIF participants. Spreading this number out over the
remaining years of the study and leaving a cushion for ineligible cases, refusers and
attrition, the substudy will require an extra 66 additional clinic visits per year studywide.
4. Sample size requirements
The first study hypothesis will compare the mean lean body mass (LBM) change in
ARIF to non-ARIF participants. The expected change in non-ARIF sufferers will be
derived from data from the parent cohort. Based on data from Year 1 and Year 2 in a
subset of Health ABC participants, the standard deviation of the change is expected to
be 1.7 kg. The number of ARIF participants needed to detect a 0.5 kg difference in the
change in LBM between ARIF participants and non-ARIF participants with 80% power
is 122, assuming a Type I error rate of 5% and the use of two-tailed significance test.
The other measures specified in the first hypothesis are not as central, so no sample
size calculations are provided.
The second two hypotheses will correlate amounts of body composition and functional
change with either illness severity or physical activity among those suffering an ARIF.
The sample size therefore is driven by the proportion of variation in change that can be
accounted for by the independent variables. A sample size of 200 will permit the
detection of a univariate R-square of .04 with 80% power. Thus, with 200 qualifying
cases even relatively modest associations will be able to be detected.
5. Administration of Flu Substudy Workbook
5.1 First flu substudy contact at annual contact
1. Mark “First flu substudy contact” and “at annual contact” on page #1 of the Flu
Substudy Workbook. Record whether this is a home visit or a clinic visit. Record the
month or year of contact.
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2. Follow the directions on the Flu Substudy Workbook. For example, on Question
#1, you will be asked if this visit is in conjunction with an Annual Clinic Visit.
Mark “Yes” and determine whether or not the physical activity questions are being
asked during this year’s annual clinic visit. If “Yes” you will be directed to go to
question #6; if “No” you will ask the physical activity questions. When you get to
the testing portion of the workbook (starting with Weight), you will be directed to
go to Grip Strength since weight is always taken at each clinic visit. You will then
be asked whether or not Grip Strength is part of this year’s clinic visit and if it is you
will not have to administer the grip strength test. You would go to the next test in
the workbook and repeat the same procedure for each test – i.e., determine whether
or not that test was being done at this year’s clinic visit and skip the test if it is
already part of the clinic visit workbook for that year.
3. When you get to page 17 (Phlebotomy), you will be asked whether this visit is in
conjunction with a Year 4 or Year 6 annual clinic visit, and if it is, you will skip the
phlebotomy and go to page 20 (DXA), mark that this visit is in conjunction with an
annual clinic visit, and complete the Flu Substudy Procedure Checklist on page 1 of
the Flu Substudy Workbook.
5.2 First flu substudy contact at semi-annual contact
1. Mark “First flu substudy contact” and “at semi-annual contact” on page #1 of the
Flu Substudy Workbook. Record whether this is a home visit or a clinic visit.
Record the month or year of contact.
2. You will start on Question #1 on page 2; i.e., the entire questionnaire component of
the Flu Substudy Workbook will be administered.
3. Administer all of the tests in the Flu Substudy Workbook, including the blood
draw. One 5 mL serum tube should be drawn. This serum sample should be
allowed to clot, should be centrifuged, and aliquoted into a single 1 mL aliquot that
will be frozen and sent to McKesson. Special barcode labels with a distinct series of
barcode numbers (1000-xx and up for Memphis and 2000-xx and up for Pittsburgh)
have been sent to each field center. Make absolutely sure that the Phlebotomy and
Laboratory Processing Forms in the Flu Substudy Workbook (pages 17-19)
accompany the cryovials to McKesson. Please put the flu substudy samples in the
same freezer boxes as the regular annual clinic visit samples. Do not make blind
duplicate aliquots with these samples.
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5.3 Second flu substudy contact at annual contact
1. Mark “Second flu substudy contact” and “at annual contact” on page #1 of the Flu
Substudy Workbook that. Record whether this is a home visit or a clinic visit.
Record the month or year of contact.
2. Follow the directions on the Flu Substudy Workbook. For example, on Question
#1, you will be asked if this visit is in conjunction with an Annual Clinic Visit.
Mark “Yes” and determine whether or not the physical activity questions are being
asked during this year’s annual clinic visit. If “Yes” you will be directed to go to
question #6, if “No” you will ask the physical activity questions. When you get to
the testing portion of the workbook (starting with Weight), you will be directed to
go to Grip Strength since weight is always taken at each clinic visit. You will then
be asked whether or not Grip Strength is part of this year’s clinic visit and if it is you
will not have to administer the grip strength test. You would go to the next test in
the workbook and repeat the same procedure for each test – i.e., determine whether
or not that test was being done at this year’s clinic visit and skip the test if it is
already part of the clinic visit workbook for that year.
3. When you get to page 17 (Phlebotomy), you will be asked whether this visit is a first
visit, and since it is not, you will mark “No” and go to DXA.
4. Since this is an annual visit, you will mark “yes” on question #1 on page 20 (DXA),
and complete the Flu Substudy Workbook Procedure Checklist on page 1 of the Flu
Substudy Workbook.
5.4 Second flu substudy contact at semi-annual contact
1. Mark “Second flu substudy contact” and “at semi-annual contact” on page #1 of the
Flu Substudy Workbook. Record whether this is a home visit or a clinic visit.
Record the month or year of contact.
2. You will start at Question #1 on page 2; i.e., the entire questionnaire component of
the Flu Substudy Workbook will be administered.
3. Administer all of the tests in the Flu Substudy Workbook, with the exception of the
blood draw, and complete the Flu Substudy Workbook Procedure Checklist on
page 1 of the Flu Substudy Workbook.
6.
6.1

Quality assurance
Training requirements

The examiner requires no special qualifications or prior experience to perform this
assessment. Training should include.
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Read and study operations manual chapter on the Flu Substudy
Read and study operations manual chapters on each individual component of
the Flu Substudy Workbook
Discuss protocol and data collection forms with local expert or QC Coordinator
Certification requirements

•
•
•
•
•

•

6.3

Flu Substudy
Operations Manual Vol. VI

Complete training requirements
Recite eligibility criteria for cases
Observation and evaluation of two to three mock Flu Substudy eligibility
assessments by the QC Coordinator or their designate.
Observation and evaluation of one actual Flu Substudy eligibility assessment by
the QC Coordinator or their designate.
Complete recent (within the year) certification is required for any examiner
administering any particular component of the flu substudy: i.e., Interview,
Weight, Grip strength, Performance Measures, Isometric strength; Phlebotomy;
Laboratory processing; DXA
Complete two Flu Substudy Eligibility Assessment forms and two Flu Substudy
Workbooks and have reviewed by QC Coordinator:
Quality assurance checklist

Eligibility
¨ Records correct month or year of contact on Flu Substudy Eligibility
Assessment form
¨ Records correct type of contact on Flu Substudy Eligibility Assessment form
¨ Correctly determines whether the participant should or should not be included
in the Flu Substudy, i.e., administered the Flu Substudy Workbook
¨ Correctly completes Question #15 on the Flu Substudy Eligibility Assessment
form regarding how many colds or bouts of flu the participant reported having.
Flu Substudy Workbook
¨ Correctly records Type of Substudy Contact.
¨ Correctly follows skip pattern to determine which tests to administer
¨ Reads questions exactly as written on the Flu Substudy Workbook (same order,
same wording).
¨ Response options read/not read when appropriate
¨ Follows skip pattern in Flu Substudy Workbook.
¨ Accurately records participant’s responses on Flu Substudy Workbook.
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¨ Follows the guidelines for recording data on scannable forms.
¨ At the end of interview, reviews Flu Substudy Workbook for completeness.
¨ Correctly completes form
Interviewing techniques

¨ Reads slowly, speaks clearly and uses appropriate inflection when speaking
¨ Reduces the chance of bias by maintaining a neutral attitude towards the
¨
¨
¨
¨
¨

participant
Able to elicit accurate and complete information using non-directive probes
Keeps interview on track by presenting questions at a regular pace.
Focus participant’s attention on questions while always being polite.
Treats participant with respect
Maintains a professional and friendly manner
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Appendix 1 Flu Substudy Illness Cutoff Date and Target Window Log
(page 1)
Date Flu Substudy Eligibility Asssessment Form
completed
(during Annual or Semi-Annual Contact)

01/02/01
01/03/01
01/04/01
01/05/01
01/06/01
01/07/01
01/08/01
01/09/01
01/10/01
01/11/01
01/12/01
01/13/01
01/14/01
01/15/01
01/16/01
01/17/01
01/18/01
01/19/01
01/20/01
01/21/01
01/22/01
01/23/01
01/24/01
01/25/01
01/26/01
01/27/01
01/28/01
01/29/01
01/30/01
01/31/01
02/01/01
02/02/01

10/14/00
10/15/00
10/16/00
10/17/00
10/18/00
10/19/00
10/20/00
10/21/00
10/22/00
10/23/00
10/24/00
10/25/00
10/26/00
10/27/00
10/28/00
10/29/00
10/30/00
10/31/00
11/01/00
11/02/00
11/03/00
11/04/00
11/05/00
11/06/00
11/07/00
11/08/00
11/09/00
11/10/00
11/11/00
11/12/00
11/13/00
11/14/00

Target Window to schedule first
flu substudy visit if eligibility
assessment is done as part of the
Semi-Annual Telephone Contact
01/02/01
01/03/01
01/04/01
01/05/01
01/06/01
01/07/01
01/08/01
01/09/01
01/10/01
01/11/01
01/12/01
01/13/01
01/14/01
01/15/01
01/16/01
01/17/01
01/18/01
01/19/01
01/20/01
01/21/01
01/22/01
01/23/01
01/24/01
01/25/01
01/26/01
01/27/01
01/28/01
01/29/01
01/30/01
01/31/01
02/01/01
02/02/01

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

01/16/01
01/17/01
01/18/01
01/19/01
01/20/01
01/21/01
01/22/01
01/23/01
01/24/01
01/25/01
01/26/01
01/27/01
01/28/01
01/29/01
01/30/01
01/31/01
02/01/01
02/02/01
02/03/01
02/04/01
02/05/01
02/06/01
02/07/01
02/08/01
02/09/01
02/10/01
02/11/01
02/12/01
02/13/01
02/14/01
02/15/01
02/16/01
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