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Background: For intervention studies that require the use of participant self-reports, the quality
and accuracy of recorded data and variability in participant adherence rates to the treatment can
cause significant outcome bias.

Purpose: To assess the quality and accuracy of participant documentation of daily
self-monitoring of leg skin temperature, adherence to a graduated cooling treatment protocol
to prevent venous leg ulcers, and the potential for bias in treatment effect in a randomized
controlled trial that included a population with chronic venous disease.

Methods: Individuals were randomized to a leg cooling intervention or placebo treatment
group to daily self-monitor and record lower leg skin temperature over a 9-month period on
monthly paper study logs. Returned study logs for the first 100 completed participants (n=54
cooling intervention, n=46 control) were reviewed for quality and accuracy. Adherence was
determined from evaluating the accuracy of participant documentation. To examine potential
outcome bias in treatment effect, mean between group and within group comparisons of the
before and after treatment differences were conducted using an intention-to-treat (ITT) versus
amodified intention-to-treat (mITT) analysis approach with an 85% accuracy cut-off rate. Data
were collected in 2011-2014.

Results: Of the expected 900 study logs, 91.8% (826/900) were returned and 8.2% (74/900)
were not. Non-mutually exclusive main error types in returned documentation included: 59.2%
(489/826) white-outs, cross-off and/or overwrites, 34.9% (288/826) entries omitted, 29.4%
(243/826) no performance of daily self-monitoring, 28.7% (237/826) no performance of the
treatment intervention per the prescribed protocol regime, 26.8% (221/826) extraneous data,
8.6% (71/826) suspected fabrication, and 7.6% (63/826) questionable validity. Under ITT
analysis, 38.4% (346/900) of all returned logs were <85% accurate, 25.0% (225/900) were
85%—-99% accurate, and 36.6% (329/900) were 100% accurate. Mean overall participant adher-
ence rates were: 22.0% at <85% accuracy, 53.0% at 85%—-99% accuracy, and 25.0% at 100%
accuracy. Under the mITT analysis, 54.0% (483/900) of returned logs were deemed adherent
with =85% accuracy.

Conclusion: This study found good rates of adherence. Under ITT analysis, 78.0% of partici-
pants were deemed adherent to the study protocol with =85% accuracy in documenting daily
self-monitoring of skin temperatures in response to a topically applied experimental cooling
cuff intervention for the prevention of venous leg ulcers.
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Introduction
Among patients with chronic illnesses, it has been estimated
that approximately 50%—-60% do not take their medications
or perform medical treatments as prescribed.'? Adherence
rates among patients with acute conditions are only slightly
higher than those with chronic conditions.? The effects of
poor adherence can lead to increased morbidity and lower
quality of life, contributing to additional health care costs of
over $100 billion per year in the US alone.*

Self-monitoring is considered to be critical in the man-
agement of many chronic illnesses. However, the therapeutic
benefits and maintenance of successful long-term outcomes
are only achievable through frequent patient self-monitoring
and adherence to the treatment regime. Many studies have
examined the accuracy of self-monitoring and self-reporting
using paper diaries or study logs when compared with elec-
tronic monitoring devices with mixed results.’ It is estimated
that upon average, 20%—40% of self-reports are inaccurate
due to a combination of missing data, patient errors in record-
ing, and the suspected fabrication of data.®®

In clinical trials, the accuracy of participant self-monitoring
and reporting as a form of data collection is of considerable
concern to researchers. Poor self-reporting can have a
profound effect on the quality of the data and confidence
in the results. Erroneous documentation, missing data, and
non-adherence to the experimental treatment can potentially
bias both the estimate of treatment effect®!” and the safety
profile of the study.!! Furthermore, the handling of missing
data for analysis can further compound this issue.'? Although
problems associated with missing data in clinical studies can,
to some degree, be mitigated through statistical imputation
methods,'*!* executing intention-to-treat (ITT) analysis can
be especially difficult in longitudinal studies that use self-
reported data. Due to the frequency of missing data from
participant attrition and documentation errors, and suspected
fabrication of entries on diaries or logs, it is recommended
that researchers perform sensitivity analyses to examine the
robustness of the data and the assumptions made regarding
the handling of missing data in the primary analysis, and to
observe for outcome bias.'

Self-monitoring and self-reporting
for ulcer prevention

There is sufficient evidence to suggest that self-monitoring
the temperature of the skin can prevent ulcer formation by
detecting areas of inflammation.''® Now, incorporated
into clinical guidelines,!>?° patients with diabetes and

neuropathy of the lower extremities are instructed to take
the temperature of various areas of the plantar surface of
the feet.'® When elevation is detected, they are instructed
to self-manage the inflamed areas by offloading the feet
to reduce high-pressure areas by wearing properly fitted
protective footwear during ambulation. These guidelines
and results from our previous studies have provided the
basis for the study of skin temperature elevation among a
patient population with chronic venous disease (CVeD) and
a history of venous leg ulcers (VLUs).?"#* A randomized
controlled trial (RCT) was undertaken to examine a VLU
recurrence prevention model of daily skin temperature self-
monitoring and use of a graduated cooling regime applied
topically to the inflamed lower leg skin area. Daily partici-
pant record keeping using paper study logs (self-reports)
for 9 months was the data collection method to evaluate
adherence to study treatment.

The aims of this study were to assess the quality and
accuracy of participant self-monitoring, as reported through
study logs (Aim 1), and to explore any potential for outcome
bias in treatment effect using an ITT versus a modified
intention-to-treat (mITT) sensitivity analysis approach with
an 85% adherence rate cut-off (Aim 2).

Patients and methods

Study design

This was a longitudinal RCT of participants with stage 4
(skin damage) and 5 (healed VLUs) CVeD recruited from
specialty wound clinics and the general population of two
southern US states. Flyers and brochures were placed in
participating hospitals and wound clinics; television and
billboard advertisements were purchased. One of the goals of
the trial was to invite participation from rural, underserved,
and minority populations, so as to maximize the generaliz-
ability of findings.

Participants

Eligible individuals were adults =21 years of age, had an
ankle brachial index of 0.8—1.3 mmHg (measure of adequate
arterial blood flow), intact protective, and thermal sensation
of the lower leg, a working freezer and telephone, agreed
to wear a compression wrap on the affected leg during
waking hours, and could both speak and write in English.
Those having recent surgery on the affected leg in the past
year, an open ulcer, a diagnosis of peripheral arterial disease,
cognitive impairment, or chronic inflammatory or vascular
disorders were excluded. Participants received US $400.00
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compensation for their participation in this study. The study
was approved by the Institutional Review Board of the
Medical University of South Carolina. Written informed
consent was obtained from each participant.

Self-reporting instructions
Participants who provided informed consent were random-
ized to receive either a gel-filled cooling cuff (intervention
group) or a non-cooling placebo cuff (control group) to
apply topically to the affected skin for 30 minutes each
day. The cuffs were to be placed in a sealed plastic bag in
the freezer at 0°C between treatments. Participants were
provided with detailed study instructions (including daily
study log completion), completed a post-study instruc-
tion knowledge assessment, and received an instructional
DVD to take home. They were also given study materials
such as a handheld contact infrared dermal thermometer,
ThermoTrace (Diabetica Solutions, San Antonio, TX, USA)
with which to measure skin temperatures each morning,
before and after treatments, the gel or placebo cooling gel-
cuff, a freezer thermometer to monitor freezer temperature,
a clipboard with attached pen for use with the specially
designed monthly (28 days) study logs (Figure 1) to record
leg skin temperatures and feelings (such as tingling, pain,
or numbness).

Each participant that was self-monitoring was instructed
to record each day the: morning leg skin temperatures of

Study log
Subject study ID:

Today’s date:

both legs; length of time the treatment was conducted;
freezer temperature; and skin temperature of the treatment
leg before and after the cooling treatment, including time
of day. All leg skin temperatures were measured at the
same location (5 cm above the malleolus) that was initially
marked with a surgical skin marker at the baseline visit.
The cooling regime varied monthly per the protocol: daily
during month 1, twice a week during months 2 and 3, once
a week during months 4, 5, and 6, and as needed during
months 7-9. When the cooling regime became graduated
(less than daily), participants were given the autonomy to
choose which days of the week they performed the cool-
ing intervention; however, they were asked to not perform
cooling on 2 consecutive days.

The investigators maintained supportive telephone con-
tact with the participants at 24, 48, and 72 hours after enroll-
ment to reinforce study instructions, weekly during month
1, biweekly during months 2 and 3, and monthly during
months 4-9 to assist with any questions or problems they
may have experienced with adhering to the protocol and to
solicit adverse events (VLU occurrence and/or reoccurrence).
Participants also received monthly study visit reminder cards
in the mail and were instructed to return the monthly study
logs at each scheduled clinic study visit. At these visits, the
returned logs were reviewed with the participant by study
personnel, and new logs were given out to be completed by
the next scheduled study visit. Study visits coincided with

— month 1

To be completed every day
Morning Before treatment After treatment
Time Left | Right Freezer| Time Left | Right Time Left | Right Daily feelings
leg leg leg leg leg leg
Day 1 am pm pm
Day 2 am pm pm
Day 3 am pm pm
—
f: Day 4
é’ ay am pm pm
Day 5 am pm pm
Day 6 am pm pm
Day 7 am pm pm

Figure | Monthly study log.
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changes in the cooling regime at months 1, 3, and 6 at which
time the participants received instruction on the regime
change and also completed standardized quality of life, leg
pain, and self-efficacy surveys. At month 9, an end-of-study
satisfaction survey was completed.

Data collection and analysis

Data were collected, managed, and exported using Research
Electronic Data Capture (REDCap, Nashville, TN, USA),
and analyzed using Statistical Analysis Software (SAS)
9.4 (SAS Institute Inc., Cary, NC, USA). Data collected
included: baseline demographic characteristics such as
age, sex, race, ethnicity, marital status, education level,
employment, type of job held, residence, and whether he
or she had been a research volunteer in the past, study visit
outcome data such as blood flow, pain, quality of life, skin
temperature, the development of a VLU during the study,
participant satisfaction, self-monitoring monthly logs, and
satisfaction ratings.

Prior to analysis of the log data, a literature search was
performed to develop a list of commonly reported patient
errors in the use of study logs and diaries and to determine
cut-off scores for accuracy.?*?” Three study team personnel
independently reviewed each returned participant monthly
study log and coded errors by typology and overall accu-
racy (<85%, =85%, and 100% accurate); =85% accuracy
was considered adherent to the protocol and was defined as
accurately recording 24 days (=85%) or more on a returned
monthly study log (28-day period). To be accurate, a par-
ticipant had to document daily self-monitoring of both leg
temperatures in the morning and before and after performing
the 30-minute cooling intervention per the treatment regime.
Any day that a participant failed to properly document any
of these activities or perform the prescribed cooling treat-
ment when required counted against the number of days of
accuracy in that month. Suspected fabrication was defined
as a returned monthly log with an observable pattern of col-
umned data entry, or contained illogical data (eg, recorded
before-treatment times occurring after recorded after-
treatment time), or nonsensical data (eg, a high frequency of
impossible recorded skin temperature values). Recorded skin
temperatures outside the range of 16.0°C-37.0°C were coded
as “suspicious” because these would be improbable tempera-
tures, thus were of questionable validity. All temperatures
recorded as 22.0°C (the default setting for the thermometer)
were excluded. Inconsistencies in study personnel codes of
errors and/or ratings of accuracy were remedied through
joint review until a majority consensus was achieved. For the

determination of the overall average accuracy, each month’s
quality of <85%, 85%—99%, or 100% accuracy was assigned
avalue of 0, 1, or 2, respectively, then averaged and rounded
to the nearest integer.

Data analyses

For Aim 1, we report the quality of participant self-monitoring
by evaluating the frequency distribution of error types and
the accuracy (<85% accurate, 85%-99% accurate, and
100% accurate) of returned monthly study logs. For Aim 2,
to explore the potential for outcome bias in treatment effect
caused by poor documentation and variable participant
adherence, an ITT versus an mITT (=85% accuracy with no
suspected fabrication) comparative analysis scenario was con-
ducted of the average monthly mean difference on returned
logs for the temperature taken before and after the cooling
treatment. It was anticipated that adherence would also be
reflected through an observed negative difference between
leg skin temperatures among the intervention group when
compared with the placebo group. Under the ITT analysis, all
participant data were analyzed as randomized, regardless of
the quality of their self-reported adherence to the intervention.
Under the mITT analysis, the 85% adherence cut-off value
was defined as being accurate (performing and document-
ing daily morning monitoring of leg skin temperature and/
or the cooling intervention) for =24 days out of 28 days
on each returned monthly study log without suspicion of
fabricated data. Missing data under both the ITT and mITT
analyses were considered missing completely at random
(MCAR), and outliers were excluded. For comparisons
between treatment groups, #-tests and chi-square tests were
used for continuous and categorical variables, respectively.
All longitudinal models were analyzed using generalized
linear models (GLMs). For multiple comparisons, P-values
were adjusted using Bonferroni correction. For comparison
of monthly logs between treatment groups, models were
clustered by participant to control for dependence of repeated
measurements.

Results

Data were analyzed for the first 100 participants (n=54
intervention; n=46 control) who completed the 9-month
study. Table 1 shows no statistically significant differences
were observed between the intervention and control groups
for: mean age, 64.6 and 61.7 years (P=0.19); female, 57.4%
and 65.2% (P=0.42); black, 72.2% and 73.9% (P=0.85);
and residence in rural area, 38.9% and 37.0% (P=0.84),
respectively.
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Table I Demographics

Demographics® Intervention Control  P-value
group group
n=54 n=46

Age, years, mean (SD) 64.6 (11.0) 61.7 (10.8) 0.19

Sex 0.42
Male 23 (42.6) 16 (34.8)

Female 31 (57.4) 30 (65.2)

Race 0.85
White 15 (27.8) 12 (26.1)
Black/African American 39 (72.2) 34 (73.9)

Employment 0.73
Employed (full or part time) Il (20.4) 10 (21.7)

Not employed 12 (22.2) 13 (28.3)
Retired 31 (57.4) 23 (50.0)

Education 0.51
High school or less or missing 21 (38.9) 16 (34.8)

High school graduate 25 (46.3) 19 (41.3)
Some college or college 8 (14.8) 11 (23.9)
graduate

Marriage status 0.12
Not married 28 (51.9) 31 (67.4)

Married 26 (48.2) 15 (32.6)

Residence 0.84
Rural 21 (38.9) 17 (37.0)

Urban 33 (61.1) 29 (63.0)

Notes: °N (%) unless otherwise noted; there are no significant differences between
groups, P>0.05. Due to rounding, percentages may not sum to 100%.
Abbreviation: SD, standard deviation.

Aim I:self-monitoring log quality
Error typology

Figure 2 provides a study CONSORT flow diagram of
participant study logs. Of the expected 900 study logs
to be collected (1 log X9 months X100 participants =900
logs) over the 9-month study, 91.8% (826/900) logs were
returned. Table 2 shows the main non-mutually exclusive
error types associated with the returned participant logs. Main
self-reporting errors included: 59.2% (489/826) contained
white-outs, cross-off and/or overwrites, 34.9% (288/826) had
entries omitted (missing data), 26.8% (221/826) contained
extraneous data, 11.1% (92/826) were recorded on the wrong
monthly log or weekly sheet, 8.6% (71/826) of logs were
suspected to contain fabricated entries, and 8.2% (68/826)
had illegible handwriting. The main error types associated
with the documentation of self-monitoring and adherence
to the protocol that affected accuracy included: 29.4%
(243/826) not performing morning leg skin temperature
self-monitoring, 28.7% (237/826) not performing the cooling
intervention per the prescribed protocol regime, and 25.2%
(208/826) not documenting performance of the cooling inter-
vention for the prescribed length of time of 30-40 minutes.

Expected number of
study logs to be returned
N=900

Study logs not returned

Aim 1

n=74 (8.2%)

Study logs returned
n=826 (91.8%)

Study logs <85% accurate
n=272 (32.9%)

A\ 4

e <24 days adherent, n=220 (80.9%)
e Completely unusable, n=36 (13.2%)
e Study logs returned blank, n=16 (5.9%)

Study logs 285% accurate
n=554 (67.1%)

Aim 2

Study logs suspected of

fabrication <
n=71 (8.6%)

Study logs =85% accurate
with no suspected
fabrication
n=483 (58.5%)

Figure 2 CONSORT flow diagram.
Abbreviation: CONSORT, consolidated standards of reporting trials.
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Table 2 Returned participant study logs error typology

Error type* Returned logs
N=826
n %

White-outs, cross-offs and/or overwrites 489 59.2
Entries omitted (temperatures and/or before or after treatment times) 288 349
Morning leg skin temperature monitoring not performed 243 29.4
Cooling intervention not performed per protocol 237 28.7
Extraneous data recorded 221 26.8
Recorded cooling intervention time not per protocol (<30 or >40 minutes) 208 25.2
Wrong monthly/weekly sheet used 92 .1
Suspected fabrication of data (patterns of columned handwriting, etc) 71 8.6
Not all monthly/weekly sheets returned 71 8.6
lllegible hand writing 68 8.2
Questionable validity of data (severely extreme values, etc) 63 7.6
Use of dittos or arrows 55 6.7
Data recorded in wrong box 38 4.6
Freezer temperature not maintained per protocol at 0°C (2°C) 38 4.6
Monthly log returned but completely unusable 36 4.4
Weekly sheets returned in wrong order 29 35
Multiple data entry in the same box 17 2.1
Monthly logs returned blank 16 1.9

Note: *Error types are not mutually exclusive, therefore percentages do not sum to 100%.

The distribution of error types was consistent across both
study groups (intervention and control), P=0.05.

Accuracy and adherence

Under ITT analysis, 38.4% (346/900) of all returned logs
were <85% accurate, 25.0% (225/900) were 85%—-99%
accurate, and 36.6% (329/900) were 100% accurate. Mean
overall participant adherence rates were: 22.0% at <85%
accuracy, 53.0% at 85%-99% accuracy, and 25.0% at 100%
accuracy. A total of 78.0% of participants were adherent to
the protocol with =85% accuracy in returned self-reporting
documentation. Table 3 reports demographic characteristics
by average accuracy across the 9 months for each group.
No significant differences were found between groups,
P>0.05 (Table 4).

Aim 2:ITT versus mITT sensitivity

analysis and outcome bias

Under mITT analysis, 54.0% (483/900) of logs were =85%
accurate with no suspected fabrication. When the participants
were observed for adherence to performing and document-
ing both self-monitoring and the cooling intervention per
the prescribed protocol regime, no statistically significant
differences were found between the groups (P>0.05 for
each month). Overall, a mean average of 51.9% (28.0/54) of
participants in the intervention group and 50.7% (23.3/46) in
the control group was adherent at the =85% accuracy level

with no suspected fabrication of data over the 6-month pre-
scribed cooling intervention portion of the trial. The monthly
mean level of participant adherence at =85% accuracy with
no suspected fabrication of data for both groups showed
a slight positive trend as the frequency of the treatment
regime decreased and participant autonomy in the selection
of the days on which to perform the cooling intervention
increased toward the last months of the trial: everyday
(45.8% month 1), twice a week (51.0% month 2 and 51.0%
in month 3), once a week (56.2% month 4; 56.1% month 5;
and 47.9% in month 6). Mean monthly leg skin temperature
differences before and after the cooling treatment under ITT
and mITT analysis are shown in Figure 3 within the control
group (placebo cuff) and in Figure 4 within the interven-
tion (cooling gel-cuff) group, respectively. Mean treatment
group differences between leg skin temperatures measured
before and after the cooling treatment under ITT and mITT
analyses show that the participants in the intervention group
consistently recorded lower after-treatment leg skin tempera-
tures than the before-treatment values, whereas those in the
control group showed almost no change in temperature from
the before-treatment measurement. The use of mITT when
compared with ITT analysis of returned participant logs
resulted in lower mean differences in monthly temperatures
(higher cooling treatment effect) for the intervention group
and more positive readings for the control group (lower cool-
ing treatment effect), respectively. However, no significant
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Figure 3 Mean monthly leg skin temperature difference before and after cooling
treatment within the control group (placebo cuff) under ITT and mITT analysis.
Note: No statistical difference found between mITT and ITT analyses (P-value 1.0).
Abbreviations: ITT, intention-to-treat; mITT, modified intention-to-treat.

differences were found between these two approaches to
suggest an outcome bias in treatment effect within either
group by month or over time (P=1.00).

Discussion

This study assessed the quality and accuracy of participant
documentation of daily self-monitoring of leg skin tempera-
ture, adherence to a graduated cooling treatment protocol to
prevent VLUs, and the potential for bias in treatment effect
in a RCT that included participants with CVeD. Documen-
tation on paper logs was selected as the method to assess
adherence, because an electronic tool for capturing data over
multiple time points was unavailable. The thermometer used
to measure skin was not equipped with a memory card that
would have enabled it to record, date and time stamp three
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Figure 4 Mean monthly leg skin temperature difference before and after cooling
treatment within the intervention group (cooling gel-cuff) under ITT and mITT analysis.
Note: No statistical difference found between mITT and ITT analyses (P-value 1.0).
Abbreviations: ITT, intention-to-treat; mITT, modified intention-to-treat.

temperature readings per day. Due to these limitations, paper
and pencil self-report logs were provided to participants.

In Aim 1, the quality and accuracy of the logs were
found to be acceptable. The majority of participants filled
out the logs as directed. Adherence to the treatment was
also found to be acceptable; differences in before and after
the experimental cooling treatment showed a sustained
decrease in skin temperature over 6 months of active cool-
ing compared with placebo. There was little variability in
monthly adherence rates in both groups. These outcomes
were unexpectedly higher than anticipated, considering
the high burden of treatment and self-report requirements,
including recording three different skin temperature readings
and the time for each, the temperature of the adjacent leg
once each day, the freezer temperature where the cuff was
stored, and comments.

These findings are in contrast to published studies of
self-reports of other skin related research. Patient-applied
topical regimens to treat or ameliorate skin disorders show
varying adherence rates based on self-report measures and
logs. Shergill et al*” found that 88% of participants applying
a topical therapy for actinic keratosis over 12 weeks were
either non-adherent, non-persistent or both. Duration of
treatment was considered to be a major factor contributing
to non-adherence. However, Yentzer et al?® showed better
adherence to a 4-week topical therapy for atopic dermatitis
in which 50% of participants were reported to be adherent to
the treatment protocol. Similarly, Hix et al*’ reported almost
40% of patients were adherent to a 5-day topical treatment
course for atopic dermatitis. These latter two studies suggest
that even with short duration of therapy, adherence rates were
somewhat low. The fact that participants in our study were
actively followed via clinic visits and received phone calls
may have prompted greater adherence.

Participants in this study were on average, 60 years of
age, and found the study protocol easy to perform. Perfect
or nearly perfect scores on a post-test administered after
viewing an instructional video suggested that participants
understood the study procedures. The majority in both
groups found the treatment to be easy, and the leg cuffs,
thermometers, and logs easy to use. All of the procedures
were pilot tested with participant input for refinement prior
to study implementation, which we believed positively
influenced adherence.

While the logs in this study were revised during early
feasibility testing to make the font larger and columns wider,
several documentation mistakes made it difficult to trans-
late hand-written entries, such as illegible and overwrites.
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Table 4 Average accuracy of participant monthly study logs by end-of-study satisfaction survey

Difficulty of procedures Intervention group

Control group

N <85% 85%-99% 100% N <85% 85%-99% 100%

Total sample 54 10 (18.5%) 30 (55.6%) 14 (25.9%) 46 12 (26.1%) 23 (50.0%) 11 (23.9%)
DVD instruction score

<10 0 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 0 (0.0%) 0 (0.0%) 0 (0.0%)

10-15 7 0 (0.0%) 6 (85.7%) 1 (14.3%) 9 3 (33.2%) 3 (33.2%) 3 (33.2%)

16 (perfect score) 45 10 (22.2%) 23 (51.1%) 12 (26.7%) 35 8 (22.9%) 19 (54.3%) 8 (22.9%)
Treatment

Easy/somewhat easy 48 10 (20.8%) 26 (54.2%) 12 (25.0%) 45 11 (24.4%) 23 (51.1%) Il (24.4%)

Difficult/somewhat difficult 5 0 (0.0%) 3 (60.0%) 2 (40.0%) | 1 (100.0%) 0 (0.0%) 0 (0.0%)
Leg-cuff use

Easy/somewhat easy 46 8 (17.4%) 25 (54.4%) 13 (28.3%) 43 10 (23.3%) 22 (51.2%) 10 (34.5%)

Difficult/somewhat difficult 7 2 (28.6%) 4 (57.1%) I (14.3%) 3 2 (66.7%) | (33.3%) 0 (0.0%)
Comfortable to elevate

Yes 34 7 (19.4%) 15 (41.7%) 12 (33.3%) 27 7 (24.1%) 10 (34.5%) Il (25.6%)

No 2 0 (0.0%) 2 (5.6%) 0 (0.0%) 2 0 (0.0%) 2 (6.9%) 0 (0.0%)
Thermometer use

Easy/somewhat easy 52 10 (19.2%) 28 (53.9%) 14 (26.9%) 46 12 (26.1%) 23 (50.0%) I'1(23.9%)

Difficult/somewhat difficult 0 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 0 (0.0%) 0 (0.0%) 0 (0.0%)
Study log use

Easy/somewhat easy 48 9 (18.8%) 25 (52.1%) 14 (29.2%) 44 Il (25.0%) 22 (50.0%) Il (25.0%)

Difficult/somewhat difficult 4 | (25.0%) 3 (75.0%) 0 (0.0%) 2 I (50.0%) | (50.0%) 0 (0.0%)

Note: There are no significant differences between groups, P>0.05.

Errors of omission included missing times, dates, tempera-
tures on one or both legs, the freezer temperature, and failure
to return all or part of the monthly log sheets. Other errors
include the use of extraneous data recordings, ditto marks,
arrows, multiple data entries in the same box, data recorded
in the wrong box, use of the wrong weekly or monthly log
sheets, and failure to keep the freezer set at 0°C. Some
participants made unsolicited notations in margins. Entries
that directly affected the quality of data were not included
in the analysis.

In Aim 2, we conducted a comparative ITT versus an
mITT (85% accuracy with no suspected fabrication cut-
off) sensitivity analysis where missing data were assumed
to be MCAR and outliers were excluded. The analysis
revealed no significant differences (P=1.0) between these
two approaches in both the before and after treatment mean
leg skin temperatures for both the control (placebo cuff)
and intervention group (cooling gel-cuff) suggesting no
outcome bias in the observed treatment effect or the under-
lying assumptions made about handling of missing data as
MCAR, the removal of outliers, and of data suspected of
fabrication. Additionally, both analyses were also able to
demonstrate that participant self-reported adherence to the
cooling intervention on the returned study logs was observ-
able between the groups; participants in the intervention
group, as expected, showing consistently lower mean leg

skin temperatures after performing the cooling treatment
than before with the gel-cuff when compared with those
in the control group with the placebo cuff. Within both the
control and intervention groups, the ITT analysis provided
a more conservative estimate of the cooling treatment effect
compared with the mITT approach. Under the control group
analysis (Figure 3), the mean before and after leg skin tem-
perature difference was consistently higher each month under
mITT, with an overall study monthly mean of 0.18°C for
mITT and —0.23°C for ITT analysis, respectively. Under the
intervention group analysis (Figure 4), the mean before and
after leg skin temperature difference was consistently lower
each month under mITT than ITT analysis, with an overall
study mean monthly temperature difference of —3.05°C for
mITT and —2.15°C for ITT analysis, respectively.
Although our sensitivity analysis results demonstrated
consistency between the ITT and mITT analysis approaches,
they are limited by a number of factors. First, we did not
consider missing data in the analyses, but treated them all
as MCAR. Several imputation methods could have been
applied.” Second, we used only one comparative efficacy
subset scenario rather than used multiple scenarios.*® Finally,
the use of the 85% accuracy cut-off exclusion for comparative
mlITT analysis has not been validated, and selection bias in
this efficacy subset could bias the ITT comparison.’! Despite
these limitations, the demonstrated consistency in findings
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between these two analysis approaches to this study dataset
provides the researchers with confidence that participant
adherence to the treatment intervention is observable within
and between the two study groups from the quantity, quality,
and accuracy of returned study logs.

Limitations

A limitation of this study was the use of only one self-
report measure. One or more secondary approaches such
as an adherence questionnaire or electronic device such
as a thermometer with memory would have been helpful
to verify findings. In some chronically ill populations,
patient-reported adherence to self-monitoring has been
reported to be higher than or at least similar to objective
measures of adherence such as sleep apnea and cardiovas-
cular conditions®**** and lower in others such as adherence
to HIV prophylaxis.*® Self-report data from diaries, log, and
journals have been successfully used to capture information
on the use of medications, and a number of therapies from
which rates of adherence have been calculated.*® We believe
our findings provide insights into real-world adherence to
a long-term VLU prevention treatment strategy among a
CVeD population.

Conclusion

This study found good rates of participant adherence.
Under ITT analysis, 78.0% of participants were deemed
adherent to the study protocol with =85% accuracy in
recorded self-monitoring of skin temperatures in response
to a topical skin cooling intervention for the prevention of
VLUs. Successful self-management of chronic conditions is
contingent upon adherence to a regimen of self-monitoring.
Self-report via “pencil and paper” logs continues to be an
acceptable approach for documenting adherence. These
study findings suggest daily documentation on specially
designed logs yielded sufficient evidence from which to
draw conclusions about adherence as noted by a reduc-
tion in skin temperature in the treatment group. Methods
to enhance adherence to self-monitoring regimens for the
self-management of chronic conditions continue to be
heavily investigated, however best practice models remain
elusive. The consequences of non-adherence, especially in
research trials, are substantial resulting in wasted resources,
poor research outcomes, reduced scientific integrity, and
lack of generalizability of findings. Self-report documenta-
tion methods to enhance adherence that best fit the type of
therapy should consider the research question, study design,
and patient population.*
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