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ABSTRACT
Dietary counseling from a registered dietitian haen shown in previous studies to aid
in weight loss for those receiving counseling. With increasing use of smartphone
diet/weight loss applications (app), this studyguuo investigate if an iPhone diet app
providing feedback from a registered dietitian ioy@d weight loss and bio-markers of
health. Twenty-four healthy adults who owned iPteof&M| > 24 kg/nf) completed this
trial. Participants were randomly assigned to ainthree app groups: the MyDietitian
app with daily feedback from a registered dietitjan7), the MyDietitian app without
feedback (n=7), and the MyPlate feedback contrpl(ag10). Participants used their
respective diet apps daily for 8-weeks while theight loss, adherence to self-
monitoring, blood bio-markers of health, and phgbkactivity were monitored. All of
the groups had a significant reduction in waist laipdcircumference (p<0.001), a
reduction in Alc (p=0.002), an increase in HDL @stérol levels (p=0.012), and a
reduction in calories consumed (p=0.022) over tmatibn of the trial. Adherence to diet
monitoring via the apps did not differ between greduring the study. Body weight did
not change during the study for any groups. Howewxken the participants were
divided into low (<50% of days) or high adherene&Q% of days) groups, irrespective
of study group, the high adherence group had afgignt reduction in weight when
compared to the low adherence group (p=0.046).8 Hata suggest that diet apps may
be useful tools for self-monitoring and even weilgiss, but that the value appears to be

the self-monitoring process and not the app sppadiyi.
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CHAPTER 1
INTRODUCTION

Self-monitoring of dietary intake has been showmurtiple studies to be one of
few successful strategies for weight loss and weigdintenance. Understanding the
importance of self-monitoring stems from the soctnitive theory of self-regulation.
Social cognitive theory states that human behasiextensively motivated and regulated
by the ongoing appraisal of self-influence, and treople cannot influence their own
motivation and actions if they do not pay adequadtention to their own actions and the
consequences that they produce (1). Social cogritigory's key component is self-
monitoring of one's behavior (2). Social cognititieory can be utilized as an effective
tool for weight loss, and incorporating self-moning into a weight loss plan is essential
for success.

Multiple studies have reported on the efficacgelf-monitoring of dietary intake
for weight loss and weight management. A study aotetl on 123 postmenopausal
overweight to obese women demonstrated that wonfenmaonitored their dietary intake
on most days of the week experienced a 2.7% gresight loss than the women who
did not monitor their intake (3). A study conducfeain 2007 to 2010 by Akers and
colleagues tested self-monitoring on weight maiatee for 12 months following an
initial weight reduction phase (4). After the ialtiwveight loss period, study participants
were randomized into two groups: a group thatagdi self-monitoring techniques, and a
control group (4). The results of the study deteedithat the group that utilized self-
monitoring had an 87% greater weight loss tharctmrol group after a 12 month period
(4). In 2012, a study on the impact of self-monitgrof blood glucose on a behavioral

1



weight loss intervention for type 2 diabetic patsewas published (5). The study found
that the patients who were taught to use theirtdikise weight increased adherence to
dietary recommendations when used in conjunctidh thie self-monitoring of blood
glucose (5). These patients not only increased tinraight loss but they also had better
glucose control (5).

The traditional paper/pencil methods of self-maoiitg is rapidly being replaced
by technology, specifically hand-held devices saslpersonal digital assistants (PDA),
smartphones, and iPads. A study conducted by Aaland colleagues studied the use of
a personal digital assistant (PDA) for self-monitgrversus the standard paper and pen
method among overweight and obese adults (6). ity £xamined the difference in the
two groups at six months (6). While both groups sigdificant reduction in weight, the
PDA group increased consumption of fruit, vegetsoded decreased consumption of
refined grains (6). These results lead researtbédyslieve that the use of a PDA for self-
monitoring may improve self-awareness of dietargnges (6).

A study conducted at Arizona State University exgdl the use of smartphones
and dietary tracking (7). The study assigned pigdnts into three groups. A group
utilizing an iPhone app to record and track dietatgke, a group using the memo
function on the smartphone to input dietary tragkind a group recording dietary intake
via the traditional method of paper and pen (7)ilgvall three groups had significant
weight loss, the group using the iPhone app haatgradherence to self-monitoring
when compared to the traditional paper and pengy(au A follow-up focus group was
conducted after these participants had completedgtiidy to understand the participants’
views regarding the use of the smartphones foadigtacking (8). Overall, the
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participants expressed the desire for feedbaclksaaidl support in conjunction with the
smartphone app (8).

A recent study investigated whether using a PDih f@edback was more
effective than the PDA by itself, or the traditibpaper and pen group for dietary self-
monitoring and weight loss (9). Self-monitoring adince was greater in both PDA
groups when compared to the traditional paper amdgpoup (9). The greatest weight
change was observed in the PDA with feedback g(®@upAnother study looked at the
same parameters (paper & pen, PDA, PDA + feedlmxk)e above study but followed
the study participants for 24 months (10). The lktedtom this study showed that only
the PDA + feedback group demonstrated significagight loss at 24 months, suggesting
that long-term weight loss requires feedback tonta@n adherence to self-monitoring
(10). A third study also explored the effect offteclogy on adherence to self-monitoring
of diet and physical activity for weight loss. @&tthree subject groups, paper & pen,
PDA, and PDA with daily tailored feedback, the PBrdd PDA + feedback intervention
were associated with a significant weight lossulgloadherence to diet and physical
activity self-monitoring (11). Additionally, the tamated daily feedback messages
available to the PDA + feedback intervention hadnairect effect on weight loss at 12
months (11).

While consistent self-monitoring of dietary intakeproves weight loss outcomes
in study participants; comprehensive nutrition afestyle education has been shown to
improve dietary quality and weight loss in studytiggpants as well. A randomized-
controlled trial was conducted on obese HispanieAoans following Roux-en-Y
gastric bypass surgery. Participants were randaimige a comprehensive nutrition and
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lifestyle intervention group (n=72) or a non-contpgasive approach group (n=72) (12).
Twelve months after surgery, both groups had sicant weight loss, but the
comprehensive intervention group experienced greaeht loss and a larger reduction
in BMI (12). The comprehensive intervention grolgpehad a higher mean intake of
protein and participated in physical activity mofeen (12).

In another study, a female NCAA volleyball teamsweacruited to determine if
nutrition education provided by a registered demitmproved the dietary intake of the
team (13). At the conclusion of the study, a sigaifit improvement in dietary intake and
nutrition knowledge was evident for the volleyldathm following the education
intervention by a registered dietitian (13).

At this time, there is no available published egsh on the use of a smartphone
app with feedback from a registered dietitian fretaly intake tracking and weight loss.
Mobile phones offer a multitude of functions and waith the user throughout the day.
The purpose of this study was to compare the usenefw dietary self-monitoring
smartphone app (MyDietitian) with and without tleedback of a registered dietitian. We
also compared both of these groups to a feedbatkat@roup that utilized a dietary
self-monitoring smartphone app that encouragedradbe to the USDA's MyPlate
dietary guidelines. We hypothesized that the usbetmartphone app with feedback
from a registered dietitian would provide signifitamprovement in weight loss and bio-
markers of health when compared to the non-feedaadikeedback control groups. We
also hypothesized that the use of the smartphomevahp feedback from a registered
dietitian would improve adherence to dietary tragkivhen compared to the non-
feedback and feedback control groups. Finally, wsothesized that the use of the
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smartphone app with feedback from a registeredtidietwould improve diet quality
when compared to the non-feedback and feedbackotgmnoups.
Delimitation

Only motivated individuals that were willing toced their dietary intake with a
smartphone, specifically an iPhone participatethis trial. This study did not address
populations that either do not own or are not wglto utilize a smartphone. This study
also did not address the population of individulaé own a smartphone brand other than
an Apple iPhone. This study included only adultg tlve in the Southwest. This study
cannot be generalized to children, elderly indiaildyand people that live in other parts
of the United States or the world.
Limitations

Adherence to protocol may not be consistent anpamtjcipants over the 8-week
trial. Also, since multiple registered dietitian®pided feedback to the participants, there
may not have been complete consistency in ternesuseling and nutritional
information provided to each of the participants.
Definitions

Overweight- defined as a body mass index of 25.9-R§/nf
Obese- defined as body mass index of 30.0 Kgind above.

PDA- defined as a personal digital assistant oflHagld computer device.



CHAPTER 2
REVIEW OF LITERATURE
Obesity: The Problem

The prevalence of overweight (BMI 25-29.9) and eb@M| greater than or
equal to 30.0) individuals in the United Statesrdgastically from the late 70's through
the early 2000's, but in recent years the incrbasdeveled off (14). Results from the
1999-2000 National Health and Nutrition Examinat®urvey (NHANES) estimates that
64% of adults in the U.S. are either overweightleese (15). Specifically, 35.7% of
adults are obese (14). Obesity is related to maltipalth conditions including heart
disease, stroke, certain types of cancers, andyfi@betes (14). The Centers for Disease
Control and Prevention (CDC) estimate that in 2@medical costs associated with
obesity were $147 billion (14). The CDC also detiead that the medical costs paid by a
third-party payer for people that were obese wadZRLhigher than that of a person of
normal weight (14).

A study conducted in 2003 examined the attitudgsimary care physicians
about obesity and its treatment. The study senieatgppnnaire by mail to 5000 primary
care physicians (16). Half of the questionnaire2600) classified obesity as a BMI of
greater than 40 kg/m2; while the other half (h=25@fChe questionnaires classified
obesity as a BMI of 30 to 40 kg/m2 (16). The difetr classifications of obesity were
used to assess any effect of the degree of olmsipyysicians' attitudes (16).Six
hundred and twenty out of the five thousand prin@amne physicians responded to the
survey (16). The survey asked the physicians questn several areas of obesity:
beliefs about treatment, causes of obesity, ategaf obese individuals, weight loss
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outcomes, and efficacy of obesity treatments alklaThe physicians that responded to
the survey rated physical inactivity as the mogiontant cause of obesity. The next
highest rating for the cause of obesity was ovargatnd a high-fat diet (16). Only 49%
of the physicians felt competent in prescribinggirioss to their patients and 54%
stated that they would spend more time working erght related issues if they were
able to be financially reimbursed for their tim&)10f the physicians polled at least 50%
viewed their obese patients as unattractive, ugipcompliant, and awkward; while
about one-third consider the obese to be weak-ayilezy and sloppy (16). Only 14% of
the physicians polled felt that they were abledtphihe obese lose weight (16).

The physicians, when asked if the efficacy of dlggseatment was as effective as
the treatment of 10 other chronic conditions (htgresion, asthma, coronary artery
disease, hyperlipidemia, diabetes, depressionpadteitis, cigarette smoking,
alcoholism, and drug addiction), felt that the tne@nt of chronic conditions except drug
addiction was more effective than the treatmerahasity (16).

The physicians in the previous study believe phsical inactivity is the most
important cause of obesity. If physical inactiviijthe main cause of obesity then using
increased physical activity as a means to treasipbshould be rather effective. A study
conducted by Dahlkoetter and associates randorslgreed forty-four subjects to one of
four groups: exercise, eating habits, combinatwnl control (17). The study had a total
of forty-four women, between the ages of 16 angédrs of age, at least 15 pounds
overweight, and had medical clearance if there \@aseunderlying medical conditions
(17). The exercise intervention group focused prilpnan ways they could improve
physical fithess and expend more energy throughcesee(17). The exercise group like
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the other two groups was educational in naturedahehot consist of constant supervised
exercise (17). The study consisted of an initiabtimg, an 8-week intervention, and 8-
week follow up and then an extended 6 month follgpa(17). The combination of
exercise and eating habits group had the greagsbivement in body circumference and
weight loss (17). The combination group was algodhly group that continued to lose
week at the eight-week follow-up appointment (IIfje results from this study lead
researchers to believe that exercise alone wilatiow individuals to meet their weight
loss goals.

In 2006 a review was conducted by Drs. Jakicic@ttd to look specifically at
the role of exercise in the treatment and prevantfoobesity (18). This review noted that
well known studies have shown a relationship betvtee amount of leisure-time
physical activity and risk for all-cause mortal{ty8). While it is clear that physical
activity can help mitigate the increased all-camsetality risk of obesity, it is not clear
that exercise alone can treat obesity (18). Wdag# that is achieved through exercise
alone is far less than what can be achieved byfgignt reductions in energy intake (18).
A study conducted by Caudwell et al. in 2009 exgidiothe relationship between diet,
exercise, and weight loss. The study participamseVifty-eight obese men and women
with a mean BMI of 31.8+4.5 kg/m2 (19). These m#pants were assigned an exercise
regimen that expended approximately 500kcal pesigedive times per week for twelve
weeks (19). The participants had anthropometricasdtaristics and total daily energy
intake assessed at weeks 0, 4, 8, and 12 (19)eBearchers found that while there was
a significant reduction in weight over the triak(p001), there was a large individual
variability in weight loss between the participa(it9). The researchers further explored
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the dietary habits of the individuals that lostiasignificant amount of weight or gained
weight and found that those individuals dietaraket changed from baseline to
completion of the trial (19). These individualsr@eased their daily energy intake over the
twelve weeks (p=0.043) while reducing their fruidavegetable consumption (p=0.005)
and increasing fat consumption (19). The individuhkt lost significant amounts of
weight did not increase their fat consumption, dased energy intake, and increased
their fruit and vegetable consumption (p=0.005)) (Tis finding by Caudwell et al.
suggests that in order for an exercise programda¢oessfully reduce weight a reduced
calorie diet is also required to have significaeight loss.

A meta-analysis conducted in 1997 looked at tle&ipus twenty-five years of
research on weight loss by diet, exercise, orpliet exercise. The meta-analysis
included 493 studies. The researchers found theatese alone did not produce
significant weight loss, and reduction in body(2@). The diet and diet plus exercise
groups produced significantly better reductionséight and body fat when compared to
the exercise alone groups (p<0.05). The diet plesagsse group had the highest level of
weight and body fat reduction although the resubige not significantly different from
the diet alone group (20). The results from thisavanalysis suggest that when the goal
is weight loss and body fat reduction diet or giets exercise is more effective than
exercise alone (20).

Established Treatments:

Behavior Modification

Behavior interventions are often used in the et of obesity. Foster et al.
reviewed the key components of the behavioralimeat of obesity in thAmerican
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Journal of Clinical Nutrition. Behavioral treatment of obesity helps individuati$ain a
set of skills that can be used to achieve weigtg Bnd weight maintenance (21).
Behavior therapy has the ability to help an indixatidentify triggers in their lives that
bring on unhealthy eating habits, and gives thesataf skills to help the individual
respond differently when these triggers occur (BEhavior treatments also incorporate
cognitive therapy techniques which teach individuaw to set realistic goals for weight
loss, to have more realistic expectations of pregjrand coping techniques when their
goals are not met (21). The cognitive therapy tepres used to treat obesity are based
on the therapies developed for the treatment afigadisorders, anxiety, and depression
(21).

The treatment of obesity with a behavioral focas keveral key components. The
treatment is goal directed and the goal needs &abiy measurable by the individual
and the counselor so that achievement of the goabe clearly monitored (21). The
individual is also expected to develop behaviomgjgaskills which can be used regularly
so that as the individual learns to utilize thedabr change skills and success becomes a
matter of skill use and not sheer will power toysta a diet or exercise program (21).
Behavior change models have been widely validatedhere is a need to identify which
aspects of a standard behavior change intervehtiva the greatest effects on obesity
(22, 23). The interventions usually include foodrdis, nutrition education, physical
activity, problem-solving, stimulus control, porticontrol, mindful eating, and cognitive
therapy (21).

The role of a behavioral counselor was revieweédngyt et al. in 1998. The
reviewers state that the first goal of a behaviocainselor for weight reduction should be
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to establish a collaborative relationship with itdividual being treated (24). The
research has shown that when an individual ha®agstelationship with their counselor
there is an improved treatment outcome and lesstaese to change from the patient
(24). The reviewers state that if the counselossdmene up against resistance from the
patient, the counselor should use that resistanoeake an assessment of the patient's
readiness to change, and possibly leading the etamis a direction that is better suited
for that particular individual (24). The reviewdogus on the need to individualize
treatment and that success can be measured bynodtagis than just weight loss such as:
improvements in physical activity, metabolic pre§i self-esteem, body image,
functional capacity and quality of life (24). Thevrew of the role of behavior counselor
states that registered dietitians can effectivdllyhiis role due to their extensive training
in nutrition knowledge and training in nutritionahavior change counseling (24).

A randomized control trial examined how to strémegt the effectiveness of
behavioral interventions for weight loss in 202e@€h participants half being women
(n=101) and half being men (n=101) (25). Subjecsawandomized into one of five
groups: control, standard behavioral treatment (SBfandard behavioral treatment plus
food provision (SBT + FP), standard behavioralttremnt plus incentives (SBT + I), and
standard behavioral treatment plus food provisimhiacentives (SBT + FP + 1) (21).
The standard behavioral treatment included weekiynseling in small groups (about 20
individuals at a time) for the first twenty weeksdahen once per month until the 18
month follow-up (25). The sessions were led byndiinterventionists with advanced
degrees in behavioral science or nutrition (25 program emphasized several behavior
modification techniques such as: problem-solvimgtegies, social assertion, stimulus
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control techniques, short-term goal-setting andfoecement techniques for enhancing
motivation, cognitive strategies for replacing nagathinking, social support, and
relapse prevention (25). The standard behavicgatrment was identical for all four
groups that included SBT as part of the intervemtichere were two groups that included
food provision as a treatment intervention. Thedfpoovision provided consisted of
prepackaged meals for five dinners and five bresikfaach week for the 18-month
duration of the trial (25). These participants @valso provided with a meal plan with
recipes (25). The intervention groups that includedncentive were given a cash
payment based on the amount of weight lost thakweeelationship to their overall
weight loss goal (25). The minimum payment perkweas $2.50 and the maximum
payment was $25 per week (25). The results oftimtysshowed that the the SBT plus
food provision group lost 1/3 more weight than stendard behavior treatment group at
the six month mark (25). The SBT plus food provisatso had 100% greater weight loss
than the standard behavior treatment group at2hadnth mark and 40% greater weight
loss at 18 months (25). The SBT plus food provisiand incentives had the second
greatest weight loss of an average loss of just 6kgs at 18 months (25). The study
found that there was no significant effect on weiglftange for providing financial
incentives, and that the significant reduction MIBvas due to providing food

provisions to the participants (25). When analyzimgfindings of this study several key
components stood out as possible explanationswakytdhe SBT plus food provision
group fared better than the other groups. The foogision participants completed more
components of the assigned standard behavior tessitassigned. These participants
completed more food and exercise diaries, attentme SBT meetings, had greater ease
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in estimating caloric content of the food eaterd anerall had greater adherence to the
program than that of the other groups (25). Greadberence to the program and greater
adherence to food and exercise diaries may be hén§BT plus food provision group
had a greater weight loss than the other threepgrou

The National Weight Control Registry (NWCR) wasatished in 1994 to
investigate the behaviors of individuals that seckcat long-term weight loss. (26) The
NWCR has identified key behavioral strategies dividuals that have successfully
maintained weight loss. Consistent self-monitoohgveight, self-monitoring and
recording of dietary intake, including exerciselylaand consuming a diet low in fat and
calories were associated with successful weiglst éosl long-term weight maintenance.
(27)

Self-Monitoring

A recent publication aimed to examine more closidy strategies for weight
loss. The authors conducted a secondary studetbldlrition and Exercise for Women
study (3). The Nutrition and Exercise for Womendstwas a four-arm randomized
control trial that combined effects of dietary watidgpss and exercise-based weight
change on overweight to obese postmenopausal w{Bhefhe researchers examined
the strategies used for successful weight lossarNutrition and Exercise for Women
study and only included the women who completediLyenonth trail (3). This included
a total of 123 women with 59 of them being randadim the diet group and 64 being
randomized into the diet and exercise group (3)e Jecondary study found that nine
specific behaviors were significantly associatethwhe percent of weight change at the
twelve month mark (3). They were: change in peremetrgy from carbohydrates, change
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in percent energy from fat, using food journalstearously, measuring foods,
monitoring energy intake, eating out for breakfastjng out for lunch, eating out for
dinner, and skipping meals (3). Most notable wheeresults from women who complied
to journaling their food intake. The women who wieréhe 7%' percentile for food
journaling had a 3.7% greater weight loss thanwtbmen in the 28 percentile for food
journaling (3). These women also had a 2.7% greregeght loss than the women who
did not comply with food journaling (3).

In 2010, Akers et al. tested self-monitoring ofipaveight, fruit/'vegetable intake,
water consumption and step count for weight masntee after weight loss. The
participants in this study completed an initialm®nth weight loss intervention where
they were randomly assigned to an intervention grehbich consisted of a 1200 to 1500
kcal diet plus 16 fl oz of water prior to each m@&lEV+) or a control group which
consisted of 1200 to 1500 kcal diet alone (WEV) #™)e initial 12-month weight loss
intervention did not include self-monitoring orfsedgulation strategies (4). During the
subsequent weight maintenance intervention thepgraowaintained their status of either
having additional water before meals or no add#iamater requirements (4). Both
groups were directed to track body weight, frudfeble intake, and step count on
tracking sheets during the weight maintenancevetgion with the WEV+ group
additionally tracking water consumption (4). Thedst found that while there was not a
difference between the groups, the participantshhd the greatest adherence to dietary
tracking maintained the greatest weight loss (#ig dverall compliance for returning the
tracking sheet was 76% * 5%, leading researchdsslieve that dietary tracking is a
feasible approach to weight loss maintenance (4).
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Self-monitoring of dietary tracking has been ttadially done with a paper and
pencil method. This traditional method is beingdpreplaced by electronic hand-held
devices like personal digital assistants (PDA), #pi@nes, and iPads. A recent study
conducted by Acharya et al. studied the use ofrsopel digital assistant (PDA) for
dietary self-monitoring among overweight and obadelts versus the standard paper and
pencil method in the same population (6). Theigpgnts (n=210) were randomized
into three groups at the start of the study (6 gloups were a standard paper record
(PR), a PDA with dietary and exercise software wiistomized feedback (PDA+FB),
and a PDA with just the dietary and exercise sagwWRDA) (6). At the end of the trial
no difference was found between the PDA and PDAgFRIps so they were combined
to compare against the standard paper record d&upll study participants were
provided with a cognitive-behavioral interventionthe form of 20 group sessions during
the first six months of the trial (6). Every panpiant was trained to use their specific self-
monitoring tool during the initial two weeks of tirgervention (6). During each of the
twenty group sessions the standard paper recotpdusned in their records and the
researchers downloaded the data from the PDA gr(@)p3he study monitored tracking
adherence weekly by evaluating if the participamtsumed (via diet records) more than
50% of the weekly calorie goal, and if the part&ipaccomplished this they were
considered adherent to dietary tracking for thatkve®).

At the six month completion mark of the trial 91¥%192 participants of the
original 210 completed the 6-month assessmenf {@®.breakdown of the groups at the
six month mark was as follows PR=63, PDA (both goaombined) =129 (6). While
both groups had significant weight loss at the detign of the trial, the PDA group
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increased their servings of fruits and vegetabhesdecreased consumption of refined
grains significantly (6). The standard paper regralp also had a significant decreased
total fat intake with increased adherence to s@fioring (6). The researchers from this
study believe that greater adherence to self-monganight assist people with
becoming more aware of their consumption choicgs (6

While the study above combined the PDA and PDAdif@ek group at the
conclusion of the study due to statistical insigaihce between the groups another study
sought to find out if a standard paper record, &R a PDA with feedback was more
effective for self-monitoring adherence. This stedypducted by Burke et al. used the 6-
month assessment data from the SMART Trial which v@4-month single-center
randomized control trial for the behavioral treatrinef weight loss (9). All of the
intervention groups received standardized behawuiotervention which included:
weekly exercise goals, daily dietary goals, groggssions, and daily self-monitoring of
eating and exercise (9). The standard paper reporug (PR) was given standardized
paper food diaries and given instructions to re¢bedcalories and fat grams of foods, all
food consumed, and minutes of exercise completed (@ PDA groups were both
provided with Palm Tungsten E2 PDA's that includedtary tracking software, and the
PDA plus feedback group had customized softwareptevided daily feedback
messages based on an algorithm from the partigmhetary entries (9). This feedback
focused on positive reinforcement and guidanceawm to obtain goals (9). The
participants were monitored for self-monitoring atince weekly (9). If the participant
met more than 50% of the weekly caloric goals taigpant was counted as adherent
for that week (9). In addition, if the standard @apecord group simply did not turn in
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the paper record, they were classified as non-adhéor that week (9). The results of
this study showed that all three groups had assizlly significant weight loss (P<0.01),
and there was not a significant difference betwbergroups (9). While there was not a
significant difference between the groups, the PBB-group (63%) had a higher
percentage of weight loss greater than or equadd9). The paper record group had
46% achieve greater than or equal to 5% weight rsd the PDA without feedback had
49% achieve greater than or equal to 5% weight(@ssThe adherence to self-
monitoring was also significantly greater in bofttree PDA groups than in the standard
paper record group (9). All of the groups lostgngicant amount of weight, but only the
PDA+FB group had the largest percentage of pagrtiplose greater than 5% body
weight (9).

The same group of researchers conducting the SMARII described above
continued to monitor the participants for a 24-nmopériod (10). This publication
compared only the PDA group and the PDA+FB groupn@®4-month conclusion of the
trial (10). The intervention groups received staddaed behavioral intervention which
included: weekly exercise goals, daily dietary gpgtoups sessions, and daily self-
monitoring of eating and exercise (10). Both growese both provided with Palm
Tungsten E2 PDA's that included dietary trackinijveare, and the PDA plus feedback
group had customized software that provided dagdback messages based on an
algorithm from the participants dietary entries)(Dnly the PDA + feedback group
demonstrated a statistically significant weighslas the 24 month mark, suggesting that
long-term weight loss requires feedback to mainéaiherence to self-monitoring for
weight loss (10).
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In 2012, The Cochran Collaboration published aess\article on interactive
computer-based interventions for weight loss oigivemaintenance in overweight or
obese people. (28) The review included four werghintenance studies (n=1603) and 14
weight loss studies (n=2537). The review only ideld articles containing randomized or
guasi-randomized controlled trials that studiednattive computer-based weight
maintenance or weight loss. The participants weesweeight or obese adults, and the
duration of the trial needed to be at least fouekse(28). The studies included had a
treatment duration between four and 30 months (Z8g studies reviewed had a
computer-based intervention group, a minimal irdation group (control, usual care,
pamphlets), and an in-person treatment group [2&).computer-based interventions had
a greater weight loss than a minimal interventigguél care, pamphlets) at six months
with a mean difference of -1.5kg (95% CI -2.1 t®)(28). The computer-based
interventions also had a greater effect at limitvegght regain when compared to the
minimal interventions at the six month mark witmaan difference of -0.7kg (95% CI -
1.2 t0 -0.2) (28). While the computer-based intatias were superior to a minimal
intervention, the in-person treatment group wagsapto both the minimal intervention
and computer-based interventions suggestion thattdieedback from a professional
may be more effective for losing and maintainingghieloss in overweight or obese
adults (28).

Nutrition Education

Comprehensive nutrition and lifestyle educatios beaen found to improve
weight loss and physical activity (12). A randontizmntrolled trial from 2008-2010 that
included 144 Hispanic Americans following Roux-ergastric bypass surgery looked at
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the effectiveness of a comprehensive nutritionldaesityle intervention conducted over a
12 month time period (12). The study participanésewandomized into one of two
groups: the comprehensive nutrition and lifestgkerivention (n=72) or the non-
comprehensive approach standard care (n=72) (12).

The comprehensive intervention group receivedaixition and lifestyle
education classes (12). The classes were in gafugsto 12 individuals and were
provided in either English or Spanish following thdividual's language preferences
(12). Each session was approximately 90 minutesiration. In the first session the
intervention group received a meal planning guidi@ @adiet, including characteristics of
a Hispanic diet and modifications specific to thegdnic culture (12). The session also
included tips for controlling portion sizes, recoemdations for avoiding unhealthy
foods, and an exchange list for weight managenight (The diet provided to the
intervention participants limited calories to 1,4@ls and recommended a minimum
daily protein intake of 60-70g (12). The secondssrsfocused on the importance of
physical activity after weight loss surgery (12¢sSion 3, 4, 5, and 6 focused on
emotional support and behavior change strategresdmht loss and weight maintenance
(12). The comprehensive intervention group alseixed reminders by email and
telephone encouraging them to adhere to self-mangf dietary intake and physical
activity (12).

The results of this program showed that twelve thh@after surgery both groups
had significant weight loss, but the comprehenseition and lifestyle intervention
group experienced a larger reduction in BMI (CN&KU&+/-4.37 vs. standard care 3.63 +
3.41; P<0.001) and had an overall greater exceggitMess (CN&L 80% preoperative
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excess weight vs. standard care 64%, P<0.001)(h2)researchers also found that the
comprehensive nutrition and lifestyle interventgmup had a higher mean intake of
protein (P=0.02) and participated in physical atimore often than the non-
comprehensive group (CN&L +14min/wk vs. standanecd min/wk; P<0.001) (12).
These results lead researchers to believe thaharetensive nutrition and lifestyle
education program could be effective in assistingse individuals to lose weight while
having a better diet quality (12).

A feasibility study conducted on overweight an@&sd breast cancer survivors
explored the use of a lifestyle intervention touesl the recurrence of cancer and the
development of other chronic diseases (29). Thaygparticipants (n=14) were women
>18 yrs of age, a BMI 25-35, diagnosed with Statgellla breast cancer in the previous
5 years, completed chemotherapy/radiation therapgtfleast 3 months, and could fill
out study questionnaires in English (29). The esiclu criteria were as follows: plans to
join an organized weight loss program, if the ggrants was already participating in
>150 min/wk of moderate to vigorous activity in ghast six months, has uncontrolled
diabetes, or had any indications that treadmitingsor entry into a diet/exercise program
could not be completed by the participant due &lthecomplications (29). The study
utilized a single group design to assess the effioh the intervention (29). The diet
intervention was conducted by a registered dietit29). The intervention consisted of
16 group-based sessions and the curriculum follalwediabetes Prevention Program
model (29). The 16 sessions were held over a 24tnperiod with the sessions being
once per week for the first eight weeks and evéngroweek for the duration of the trial
(29). The sessions were led by registered diesitigith at least 15 years of experience
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working with breast cancer survivors (29). The dnxgrvention sessions provided
specific strategies to reduce energy intake sué¢baakdiaries and daily weighing (29).
The results of the study showed that the parti¢gpbost a mean of 3.8 + 5.0kg (p= 0.01),
reduced BMI by 1.4 + 1.9 (p=0.01), reduced totalyotat percent by 2.4 + 2.7%
(p<0.01), reduced waist circumference by 4.2 +®.§=0.03), and reduced hip
circumference by 5.5 £ 5.3 (p<0.01) (29). The ressaf this feasibility intervention has
lead researchers to believe that a diet and liegtyervention led by registered dietitians
could be a feasible strategy to improve outcomes/arweight and obese cancer
survivors (29).

The Diabetes Prevention Program was a 27-centdoraized controlled trial
conducted in the United States (30). The trial extdd the efficacy and safety of
interventions in preventing or delaying diabetekhigh-risk individuals (30). The trial
compared three treatment groups that were: stammdaedplus metformin, standard care
plus placebo, and intensive lifestyle modificat{80). Dietitians were considered an
integral role in the programs application (30). Tifestyle intervention consisted of a 16-
module lifestyle change curriculum, and each pigaiat was to complete this curriculum
with a dietitian on an individual basis in the figgl weeks of participation in the study
(30). The curriculum included sessions on self-riayimg of diet and exercise, reducing
fat intake, strategies for eating away from honress management, healthy eating to
prevent diabetes, and ways to increase physicaitgqB0). Once the participants
completed the first 24 weeks they moved onto a-post curriculum phase (30). In this
phase the dietitian was to contact the participadast once per month to discuss weight
loss intervention goals (30).
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The dietitians were able to tailor the interventio the individual at this stage.
While the dietitians were required to meet with plagticipant at least once per month,
the dietitian had the freedom to meet with theipigant once per week if that is what
they felt was necessary for the participant's sseaethe program (30). Some
participants received weekly sessions, while otbafg met once per month. Each
dietitian used their individual counseling skikkskuild a bond with the participants to
encourage the participants' success in overcorhigigindividual barrier to change (30).
The dietitians tailored post-core classes to nteenheeds of each individual participant,
and the dietitian could choose from an approvadfiglasses provided to each center or
create their own post-core class (30).

The results of the diabetes prevention programveldhat the intensive lifestyle
intervention group achieved a mean weight los6faf 1 year of intervention and
maintained a 5% weight loss at 3 years (30). Tiestlyle intervention group had an
average weight loss of 5.6 kg while the metformioup had an average weight loss of
2.1 kg, and the placebo group had a loss of 0.Bkj) These results lead researchers to
believe that dietitians can play a pivotal roldneiping overweight and obese individuals
meet their health and weight loss goals througteaqoibed curriculum of diet and
lifestyle strategies that can be individually tegld for different participant needs.

Another study looked at the efficacy of a dietitiatervention and lipid values in
hyperlipidemic men with a history of niacin non-goirance. Niacin is widely prescribed
for patients with a combined hyperlipidemia sinclewers VLDL and LDL while
increasing HDL (32). Niacin is also poorly tolerdia some patients and can have a high
non-compliance rate due to adverse side effecls 3@ studies main outcome measures
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were serum total cholesterol, low-density lipopmoteholesterol, triglycerides, if the cost
of medical nutrition therapy for 1 year would bedehan lipid-lowering medications, and
to evaluate if eight weeks of medical nutritionrtqey is effective enough to remove a
patient from lipid-lowering medications (32). Thedy looked at medical records of 73
male veterans with hyperlipidemia and then scred&ydaelephone for niacin compliance
(32). The number of subjects that completed theéystvas 43 (32). The subjects that
self-reported discontinued use of a prescribedimiggimen were then determined to be
non-compliant (32). The participants had dietitiatervention visits at week 0, 2, 4, 6,
and 7 (32).

The study resulted in significant reductions itat@holesterol, low-density
lipoprotein cholesterol, total triglycerides, anBfrom baseline (32). There was not a
control group in this study (32). There was alsagaificant increase in high-density
lipoprotein levels (32). The researchers also cotetlia cost savings analysis and found
that medical nutrition therapy provided $638.35c¢uet benefit per patient when
compared with statin therapy (32). This study tiates the efficacy of dietitian
intervention when compared with pharmacology ond&ad care in hyperlipidemic
patients.

A 12-month study conducted in 2004, by Wolf ansbasates evaluated a
dietitian-led intervention to reduce waist circungigce and weight in obese patients with
type 2 diabetes. The study provided either a reggstdietitian intervention (n=74) or
standard care (n=73) (33). The participants thaewassigned to a registered dietitian
intervention received a total of 6 individual meeti6 one-hour small group sessions,
and telephone communication with the dietitian cas@ager to assess waist

23



circumference, weight, lab results, patient casaas with physician, goal-setting, and
nutrition education (33). The standard care paudicts were provided with educational
materials and given the freedom to belong to otfeaght loss or diabetes care programs
(33).

The results of the study indicated that the dastidHed intervention group
improved significantly over the standard care grmugeveral areas (33). The dietitian
intervention group had a mean weight change okeR . while the standard care group
had a mean change of +0.6kg (33). The dietitiagruaintion group also had a mean
change of -5.5cm for waist circumference while shendard care group had a mean
change of -1.4cm (33). The dietitian interventioaup also took fewer prescription
medications per day (p=0.03). The health relateditywof life questionnaire also
indicated that the dietitian intervention group noyed in 7 of the 9 domains when
compared to the standard care group (p<0.05) [3®se results indicate that a
registered dietitian-led intervention is superimstandard care in obese patients with
type 2 diabetes (33).

Another study involving diabetic participants leokat the effect of the use of
dietitian education on metabolic and cardiovaschéalth after a 24 month intervention
(34). The participants studied were assigned tonéral group with conventional
endocrinologist follow up (n=50) or an on-site diah education intervention provided
every 3 months with an annual endocrinologist fellgp appointment (n=51) (34).

The results of the study showed that weight (p40.BMI (p=0.009) and waist
circumference (p=0.01) were significantly differdéetween the control group and the
dietitian education group (34). Hemoglobin A1C weduced significantly in the
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dietitian education group when compared to thercbgtoup (p=0.04) with a drop of -
0.6% vs. the control -0.3% (34). The dietitian extion group had improved energy
intake as well with -548 kcal/day vs. the contit kcal/day (p=0.04) (34). The results
from this study indicate that dietitian educatitiwsld serve, at least in part, as standard
care with annual endocrinologist follow-up to reduisk of cardiovascular disease in
diabetic patients (34).

A study conducted by Welty et al. examined thefbf onsite dietitian
counseling of weight loss and lipid levels in atpatient physician office (35). The
study utilized a weight-loss program that focusedssessment of cardiovascular risk
factors and lifestyle changes that included diet exercise (35). The program used
dietitian counseling on two occasions (35). Thelgttressed that the dietitian visits in
this study are fully reimbursable and have stranglications for a cost-effective strategy
to combat obesity (35).

The study included eighty overweight or obesegpés, and all of the participants
were assigned to treatment (35). This study didutibze a control group, and the results
of this study are significant (35). The participga(ri=64) lost a total of 5.6% of total body
weight at a mean follow-up point of 1.75 years, 8téo of participants maintained an
average weight loss of 5.3% at 2.6 years (35).pdracipants also improved their lipid
profile by lowering LDL cholesterol by 9.3%, incetiag HDL by an average of 9.6%,
and lowering triglycerides by an average of 34%9.(35

These data show that dietitian education providezh outpatient physician

office provides significant reductions in weightdamprovements in lipid profile (35).
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The intervention utilized is also a fully reimbupgaservice indicating that cost-effective
reimbursable approaches are available to combaitgl{85).
Linking Treatmentswith Technology:

Social Cognitive Theory and Technology

Social cognitive theory is frequently used in weilgiss and physical activity
interventions (36). Social cognitive theory ass#rét the less individuals are aware of
how their lifestyle affects their health, the léksly the individuals are to change those
lifestyle factors (36). Knowledge of the effectsomie's behavior creates a precondition
for change, but self-influences are necessary énoovne the barriers to adopting new
lifestyle behaviors (36).

The strongest self-influence, according to sooignitive theory, is perceived
self-efficacy (36). Self-efficacy is one's belibat they are capable of completing a task
(36). Having self-efficacy that one can completask or exercise self-control can make
the difference between losing self-control and eisang it (36). Self-efficacy regulates
motivation by influencing the goals individuals &t themselves (36). It also determines
the commitment to the goal and the expectationgnttigidual has when they reach that
goal (36). The individual's personal belief tHagyt have the power to achieve their goals
determines how long an individual will continuetitp to reach that goal in the face of
obstacles and failure (36).

Bandura has determined that there are four mairces of influence when
developing beliefs about self-efficacy. The firsusce, and strongest, is through mastery
experiences (36). Mastery experiences build a plartbf successes and this strengthens
a person's level of self-efficacy (36). The sucessaust come from experiences that
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challenge the individual by allowing them to overmobstacles by persistent effort (36).
If the success comes quickly and without obstatlesndividual will expect quick
results and will be easily overcome by failures)(36

The second source of building self-efficacy iotlgh vicarious experiences (36).
This source is also known as modeling. This is wlar individual in a social situation
sees a similar individual have success achieveslibtained effort to reach a goal (36).
Modeling provides a social standard where an indial can judge their own capabilities
as well as the model can teach the observer eféestrategies for reaching a goal with
environmental obstacles (36).

The third source of building self-efficacy is thgh social persuasion (36). If an
individual is persuaded verbally that they are bégpaf mastering a given task they are
more likely to put forth greater effort to acconsplithat task (36). The fourth source is an
individual's reliance on their somatic and emotl@tates when making decisions on
their self-efficacy to complete a task. A persofi ewaluate their stress response, mood
state, and strength and stamina when assessimghkhilgly to complete a task (36). In
order to increase an individuals’ self-efficacysiimportant to foster positive mood
states, and reduce physical and mental stress®y.s38cial cognitive theory requires that
individual's set accurate goals and monitor theindior in order to achieve those goals
(36).

A study conducted by Palmeira et al. explored mtety short-term weight loss
and the four leading health behavior change theofike study subjects were overweight
or obese women (n=142), older than 24 years off@genenopausal and not currently
pregnant, free from major disease, and have a BbHtgr than 24.9 kg/m2 (22). The
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women were randomized into one of four groups: &dcognitive Theory (SCT),
Theory of Planned Behavior (TPB), Transtheoretidatlel (TTM), and Self-
Determination Theory (SDT) (22). The researcheusifbthat the SCT and TTM groups
represented the strongest models for weight managiefp<0.001). In the SCT group
changes in self-efficacy accounted for 20.5% ofvilegght change variance (22). Both
the SCT and TTM theories include self-efficacy witthe behavior change model (22).
A web-based randomized controlled trial was cotetliby Collins et al. This
study evaluated a commercial web-based weightdndsveight maintenance program in
overweight and obese adults (23). The web-baseghivieiss and weight maintenance
program was designed around the social cognitigerthof behavior change (23). The
key components of social cognitive theory that wargeted in the program were: self-
efficacy (goal-setting, self-monitoring, body me@suents, exercise, and diet), outcome
expectations (knowledge of web-based componentgjelimg (interactive website
demonstrations and features), and social suppmmr(fs, blogs, email contact, and
feedback) (23). The participants were randomizeal ¢ontrol, basic, and enhanced
program groups (23). The control group was a 12kwesst list; at the end of 12 weeks
these participants were then randomized into orntkeointervention groups. The basic
group received free access to the study websitetiv following features:
individualized daily calorie targets, online foaadeexercise diaries, weekly menu plans
with a grocery list, weekly educational tips an@lédnges, online forums for social
support, daily and weekly calculations of nutriteummaries and energy balance,
weekly newsletters, self-monitoring of body weightd waist circumference reminders,
goal-setting options with graphical display (23heTenhanced group received the basic
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features plus these additional features: a perg@uaénrollment report which suggests
weight loss goals and key behaviors the participalhheed to change to reach the goals,
weekly automated personal feedback for nutritioth @xercise levels based on the
participants entries into the online diary, weeldgdback on their current level of weight
loss success, and a reminder schedule for diarplkkamce (23). The results showed that
the basic and enhanced groups lost a significanuatof weight and had a significant
reduction in waist circumference when compared wWighcontrol groups (23). The study
also found significant between-group differencethapercentage of participants who
lost greater than or equal to 10% of their baseleight (control: 0%, basic: 18%,
enhanced 28%; p<0.001), suggesting that the entaseesion of the web-site allowed
participants to lose the greatest amount of wg@B). The enhanced version group also
had the least amount of participants that gainadhweat 17% (p<0.001) (23). This study
illustrates that social cognitive theory based \Welgss interventions can be successful in
an online format.

A study conducted by Cowan et al. sought to gqfyattie presence of health
behavior theory constructs in iPhone apps thaetgrgysical activity. The study design
was a content analysis of health behavior theotliwiPhone applications used to target
physical activity with the App Store's Health &késs category (37). The researchers
returned an initial 1,336 possible apps but aftan@ning the apps for exclusion criteria
the researchers evaluated 127 total applicatioms.cbders downloaded the apps,
explored all functions, and then used a theory-dassgrument to do content analysis of
each application for the top four behavior theo(lésalth Belief Model, Transtheoretical
Model, Theory of Planned Behavior, and Social CogaiTheory) (37). Social cognitive
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theory accounted for 20.38% + 3.40 (mean + SDhefliehavior constructs in the top
10% of applications (top 10% is based on the tbiabry score) (37). The Health Belief
Model had the highest percentage in the top 10%@pfications with 32.00% + 4.54
(mean = SD) (37). The authors of this study conetlthat the iPhone apps included very
few behavior change constructs (37). The authassiadicated that there is an available
opportunity for health professionals to partnetwvapp developers to incorporate
behavior change constructs into the iPhone apps T8& available research suggests
that a weight loss intervention that has sociah@ge theory incorporated into the
program increases participants success, and in@iipg these constructs into the iPhone

applications would allow for greater success wh&ngian app for weight loss (22, 23).

30



CHAPTER 3

METHODS
Participants

Thirty healthy individuals with no unresolved mealiconditions or recent

changes in prescription medications, who were ba&tvtke ages of 19 and 58 years of
age, owned an iPhone, had a BMI > 24 k§/ amd desired to lose weight were recruited
for this study. There were 130 responses to thaysdad through Survey Monkey (see
Appendix D for advertisement). Of those 130 respend6 individuals did not qualify
from the initial screening criteria. The remainBy individuals were sent an email
asking them to schedule an in-person visit forfha@ screening. Of the 84 individuals
asked to participate, 36 were screened. Six indalgldid not meet the study criteria.
Participants were willing to track food intake gdibr an eight week period via an app on
their iPhone and travel to the downtown campusrifdgha State University on four
separate occasions. The four research visits iedltide consenting visit prior to the start
of the study and visits at study weeks 0, 4, anth@. exclusion criteria included the use
of any medications that affected weight statushiengast three months, adherence to a
weight loss diet plan within the past 3 months, andinwillingness to provide a blood
sample in a fasted state on three occasions (spemdiix E for Health History
Questionnaire). All subjects provided written antbrmed consent prior to participation
in the study (see Appendix A), and Arizona Statevensity Institutional Review Board
approved this research prior to initiation of regnent (see Appendix B & C).

Study Protocol
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Eligible participants were randomized into threeasgtphone app groups. The
feedback control (MP-C) participants (n=10) usesldlet tracking smartphone app “My
Daily Plate” that encourages users to record famsumed each day to meet the
USDA's MyPlate food recommendation guidelines
(http://cookingdistrict.com/mydailyplate 'GigaChet,C"). The picture (PIC-C)
participants (n=10) tracked their daily dietaryake by taking pictures of all foods and
beverages ingested each day using the MyDietifin(lattp://www.mydietitian.com
'MyDietitian, LLC'). Body weight and physical adtiy is also tracked by the participant
via a separate section of each app. The particgrametred a daily weight from an at home
scale to track weight change over time. The physictvity type and frequency is
entered by the participant, and can be tracked towerwithin the app. While useful for
the participant, body weight and physical actiwvitgs not tracked through the application
by the researchers; rather, these factors werdifadrat the test facility during study
visits. Educational videos were available to vieithua the MyDietitian app if the user
chose to view them. The picture plus registeretitdie (PIC-RD) participants (n=10)
used the MyDietitian app described in the PIC-Qugrbut also received daily feedback
from a registered dietitian that specifically added the individual's daily dietary intake
and eating patterns. The registered dietitans geavfeedback based on the participants’
uploaded images of their meals, and were not peavahy additional information about
the participants’ goals regarding weight loss. Tdgistered dietitians were trained to use
their professional judgement when deciding how besbunsel the participants on their
diet, and were not given specific guidelines fadieack. The participants did not have a
direct link to communicate with the dietitans, altigh the participant was able to use the
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description box feature on the app to provide nioi@mation about meals consumed.
This feedback was in the form of a 3-4 sentencerteessage. The app has the capability
to send the user a short video message, but ttigréewas not utilized during this study.
The participants received only text feedback. Alitizipants received generalized
instructions on their respective iPhone app (seeefdix H, I, & J). For two consecutive
days on three occasions during the trial (trialkvée4, and 8) participants were asked to
log onto the ASA24 web site operated by the Nati@aancer Institute to record dietary
intakes. The website provides data entry instrustio the user as the website is being
used, no additional instructions were providech®piarticipants. At each study visit,
participants were weighed on a calibrated Tanigédesgnodel #TBF300A, Tanita Corp.
Arlington Hts, IL) and height (visit 1 only), waistrcumference, and hip circumference
were recorded. The participants' blood pressures aleo taken at each visit with a
Medline blood pressure cuff (model #MDS2001, MuedelIL) . For this measure, the
participants' upper arm was bare and supportedthrencuff was placed approximately
one inch above the bend in the elbow. All partiniigavere sitting in a chair with their
back supported, legs uncrossed, and feet on the #ofasting blood sample (2 TBLS)
was collected on three occasions (trial visits & 4 and analyzed for bio-markers of
health including fasting blood glucose, insulimdid cholesterol, lipid panel (total
triglycerides, HDL, CRP (a measure of inflammatiorthe body)), and Alc (a diabetes
risk assessment measure) (see appendices N-K)d Baaples were collected from
serum and plasma in a red top tube (no additi@), A and Na Fluoride vacutainer
tubes. Alc was analyzed on whole blood from the EB@mple. Samples were spun at
3000rpm for fifteen minutes and plasma and seruguaids were saved in microfuge
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tubes and frozen at -80 degrees until analysisilimsvas measured on serum. Lipids and
CRP were measured on EDTA plasma, and glucose wasured on Na Fluoride
plasma. Participants were also asked to fill oviladated physical activity questionnaire
(38) on trial weeks 1, 4, and 8 (Appendix F). Adificipants that completed the trial
filled out an exit survey on trial week 8 (Appendsy. Participants were also asked to fill
out a physical activity questionnaire on trial wedk 4, and 8 (Appendix F). All
participants that completed the trial filled outeatt survey on trial week 8 (Appendix
G).

The participants' compliance was determined byntiimber of days completed.
The PIC-C and PIC-RD groups were considered comipica the day if the participant
uploaded at least one picture onto the MyDietiagp. The MP-C group was considered
compliant if they emailed a picture of their MyRatt the end of the day to the
researcher. Adherence to protocol was encouragsening all participants weekly
emails encouraging them to continue with the sty thanking them for their
participation. The participants also received a $afget gift card at the fourth-week visit
and at the eight-week visit to encourage attendanéalow-up visits during the trial
(See Appendix R for detailed timeline).

Statistical Analysis

All data were analyzed using The Statistical Pgelkar the Social Sciences
(SPSS 18.0 for Windows, SPSS Inc., Chicago, IL)aMetandard deviation, and range
of data are reported using descriptive statisbega were checked for normality and
transformed if needed to achieve normality. Regkateasures ANOVA was used to
examine difference between groups over time. Duedmall sample size the non-
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parametric Kruskal-Wallis Test was used to asdabglie was a significant mean
difference between groups over time. Baseline btgroup were assessed using
Oneway ANOVA; nominal data by group were assess@tgjuPearson's Chi Square

analysis.

35



CHAPTER 4
RESULTS

Thirty participants with iPhone smartphones werguited into this study to
determine if feedback from a registered dietitidmlevusing an iPhone app for dietary
tracking would improve weight, biomarkers of healihd adherence to dietary tracking
(P1C-RD) when compared to participants trackinghvpictures alone (PIC-C) or an
iPhone app designed to mimic the USDA's MyPlate {&)PThirty participants began
the trial and during the trial six participants lileed to continue to participate, leaving
twenty-four participants that completed the eigbeWwtrial. Five of the six participants
felt it was too time consuming to continue to maeicampus for follow-up appointments
and one subject switched phone plans and no laweed an iPhone. All subjects were
recruited via an online survey with distributiomdabgh the Arizona State University list-
serves. After completing an initial screening tlaetigcipants were randomized into one of
three groups; MP-C (n=10), PIC-C (n=10), and PIC{RB10). There was no significant
mean difference in demographics (Table 1) or apibmzetric characteristics (Table 2)

between the groups.
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Table 1: Demographic Data

MP-C PIC-C PIC-RD P-Value**
(n=10) (n=10) (n=10)
Age 27.1 +/- 6.0 \28 +/- 8.9 \28.8 +/-11.3 \0.602
Gender
Male 3 3 3 1.000
Female 7 7 7
Education
Some College 4 6 7 0.387
College Graduate 6 4 3
Ethnicity
Hispanic or Latino 1 3 2 0.535
Not Hispanic or Latino 9 7 8
Race
American Indian/Alaskan Nativ 1 0 0
African American 2 0 0 0.243
White 7 9 9
Asian 0 1 0
Other 0 0 1
Smoker
Yes 0 0 1 0.501
No 7 9 7
Previously smoked, but quit |3 1 2
M edications
Yes 3 3 2 0.843
No 7 7 8
**Pearson's Chi Square
Table 2: Anthropometric Characteristics Initial Screening
‘ MP-C (n=10) PIC-C (n=10) PIC-RD (n=10) |P-Value**
Waist (in) ‘38.3 +/-7.2 39.7 +/-7.4 38.6 +/- 4.2 0.871
Weight (Ibs) ‘ 1955 +/-48.6 1 197.5+/-62.2 1954 +/-29.4 0.994
Hip (in) ‘46.1 +/-7.6 458 +/- 7.0 45.6 +/- 2.3 0.984
Systolic Blood 123.6 +/-17.4 |122.5+/-13.7 |122.6+/-9.4 0.981
Pressure
Diastolic Blood |76.7 +/- 9.7 84.2 +/-10.7 79.1 +/-9.1 0.236
Pressure
Body Mass 31.4+/-7.3 32.5+/-8.1 30.3+/-3.4 0.754
Index
Body Fat (% 34.4 +/-9.1 36.9 +/-5.9 36.9 +/- 6.7 0.683
weight)
Exercise (MET) ‘26.7 +/-18.3 31.7 +/- 31.0 28.0 +/-19.6 0.887

**One-Way ANOVA
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There was no significant difference in attritiotesibetween groups. 100% of the
MP-C group, 70% of the PIC-C group, and 70% ofRit@-RD completed the eight week
study. There was an overall completion rate of 8UB&re was no significant mean
difference in anthropometric characteristics betwg®ups at the completion of the eight
week trial (Table 3). At the completion of the &ak trial, body weight did not change
among groups (p=0.896) or over time (p=0.998) (FadL). Similarly, body fat did not
change among groups (p=0.298), but body fat tetml@ttrease in all participants over
time p=0.055) (Figure 2). Waist and hip circumferes did not change among groups;

however, both measures decreased significantlytowerin all participants (p<0.001).
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Table 3: Anthropometric Characteristics Before and After Treatment

MP-C (n=10) PIC-C (n=7) PIC-RD (n=7) P-Value** | P-Value***
Group Time
Interaction
Waist (in) Pre: 38.3 +/-6.7 |Pre:41.8+/-9.7 |Pre:37.7 +/-4.6 0.529 <0.001
Post: 37.2 +/- 6.4 Post: 40.2 +/- 10.8 Post: 36.9 +/-5.0
MedianA: -1.25 MedianA: -1.50 MedianA: -0.50
Weight Pre: 195.8 +/- 48.6 Pre: 206.5 +/- 70.3 Pre: 194.8 +/- 28.5 0.896 0.998
(Ibs) Post: 196.0 +/- 47.| Post: 207.3 +/- 71.| Post; 193.8 +/- 27.
MedianA: 0.10 MedianA: 0.80 MedianA: 0.80
Hip (in) Pre: 46.4 +/-7.2 Pre:459+/-7.4 |Pre:45.6 +/-2.1 0.864 <0.001
Post: 45.0 +/- 6.7 Post: 44.7 +/- 8.2 Post: 44.2 +/- 2.1
MedianA: -1.75 MedianA: -1.5 MedianA: -0.50
Systalic Pre:112.2 +/- 13.1 | Pre: 125.1 +/- 19.3 Pre: 109.9 +/- 5.3 0.391 0.419
Blood Post: 115.7 +/- 10.| Post: 123.9 +/- 17.| Post: 113.4 +/- 7.5
Pressure  MedianA: 5.00 MedianA: -3.00  MedianA: 3.00
Diastolic | Pre: 71.1 +/-8.8 Pre: 84.3 +/-14.6 Pre:74.4 +/-5.1 0.904 0.735
Blood Post: 72.7 +/- 9.3 | Post: 84.4 +/- 13.2 Post; 77.7 +/- 11.8
Pressure | MedianA: 1.50 MedianA: 0.00 MedianA: -2.00
Body Mass Pre: 31.4 +/-7.2 Pre:33.6 +/-9.3 |Pre:29.4 +/-3.2 0.921 0.910
Index Post: 31.5 +/- 7.1 Post: 33.7 +/- 9.5 Post: 29.3 +/- 3.0
MedianA: 0.00 MedianA: 0.10 MedianA: 0.10
Body Fat Pre:35.5+/-9.5 Pre:37.5+/-7.0 |Pre:35.9+/-6.8 0.298 0.055
(% weight) Post: 36.8 +/- 8.4 | Post: 39.3 +/- 7.4 | Post: 35.8 +/- 6.2
MedianA: 1.60 MedianA: 0.40 MedianA: -0.10
Exercise | Pre: 29.7 +/-21.5 Pre: 41.7 +/- 42.0 Pre: 25.9 +/- 15.7 0.833 0.340
(MET) Post: 33.3 +/- 27.4 Post: 39.7 +/- 36.3 Post; 33.6 +/- 33.0
MedianA: 3.50 MedianA: -3.00 MedianA: 0.00
Adherence 69.3 +/- 23.5 53.0 +/-27.5 68.3 +/- 38.1 0.47

%

There was a significant mean difference from ihg@eening in SBP (p<0.001) and

%Fat (p<0.001) using a paired sample t-test, the®no significant difference between

groups.

MET=standard metabolic equivalent unit used toneste the amount of oxygen used by

the body during physical activity.
**Kruskal-Wallis Test
***Repeated Measures ANOVA
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Figure 1: Change in Weight
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There was no significant change in blood biomarlkstween groups at the
completion of the eight week trial (Table 4). HowevHDL cholesterol rose significantly
(+6%), hemoglobin Alc fell significantly (-3%) ihe participants overall during the trial
(P<0.05; Table 4), and there was a trend towagtsfgiance between groups for glucose

(p=0.084).
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Table 4: Blood Biomarkers of Health Before and After Treatment

MP-C (n=10) PIC-C (n=7) PIC-RD (n=6) P—(\B/alue** P-value
roup *kx
Interaction| Time
Cholesterol | Pre: 173.8 +/- 35.7 Pre: 163.6 +/- 35.9 | Pre: 158.4 +/-21.6/ 0.973 @ 0.577
(mg/dL) Post; 176.3 +/- 39. Post; 167.6 +/- 28.C Post: 162.0 +/- 32.
MedianA: 4.25 MedianA: 2.50 MedianA: -0.50
HDL Pre: 53.8 +/- 19.0 | Pre: 42.4 +/-12.8 |Pre: 48.8 +/-7.9 0.813  0.012
(mg/dL) Post: 57.4 +/- 17.4 Post: 45.9 +/- 16.9 | Post: 50.6 +/- 11.6
MedianA: 1.5 MedianA: 3.50 MedianA: 1.75
Triglyceride | Pre: 122.1 +/- 59.3 Pre: 123.7 +/- 79.0 Pre: 93.7 +/- 30.7 0.179  0.820
(mg/dL) Post: 97.2 +/- 51.5 Post: 130.0 +/- 66.5 Post: 96.6 +/- 29.2
MedianA: -14.91 MedianA: 6.73 MedianA: 1.14
LDLc Pre: 95.6 +/- 29.5 Pre: 96.5 +/- 32.0 Pre: 90.8 +/- 13.9 0.768 @ 0.516
(mg/dL) Post; 99.5 +/- 35.0 Post; 95.7 +/- 25.6 Post: 92.1 +/- 19.4
MedianA: 3.37 MedianA: -5.61 MedianA: -2.50
CRP(mg/L) Pre: 4.5 +/-5.7 Pre: 4.6 +/- 4.7 Pre: 7.2 +/- 8.8 0.358 | 0.697
Post: 3.8 +/-4.4 Post: 4.8 +/-5.1 Post: 5.9 +/- 7.5
MedianA: -0.18 MedianA: 1.40 MedianA: -0.82
Glucose Pre: 92.1 +/-5.4 | Pre: 100.9 +/- 13.8 | Pre: 88.1 +/- 3.6 0.084 @ 0.930
(mg/dL) Post: 94.0 +/- 7.1 Post: 101.2 +/- 14.€ Post: 86.3 +/- 4.1
MedianA: 2.50 MedianA: 2.00 MedianA: -1.50
Insulin Pre: 14.2 +/- 8.0 |Pre: 24.0 +/-22.4 |Pre:14.4 +/-5.8 0.685 | 0.895
(uU/ml) Post: 13.4 +/- 6.7 Post: 24.1 +/- 22.4 Post: 15.1 +/- 5.7
MedianA: 0.34 MedianA: -1.34 MedianA: 0.78
HOMA-IR Pre:3.3+/-2.1 Pre: 6.6 +/-7.5 Pre: 3.2 +/-1.4 0.864 | 0.924
Post: 3.2 +/-1.8 Post:6.5+/-7.5 Post: 3.3 +/- 1.4
MedianA: 0.13 MedianA: -0.08 MedianA: 0.12
Alc Pre: 5.1 +/- 0.3 Pre: 5.4 +/- 0.4 Pre: 5.0 +/- 0.2 0.736 = 0.002
Post: 5.0 +/-0.3 Post: 5.2 +/-0.4 Post: 5.0 +/- 0.3
MedianA: -0.15 MedianA: -0.20 MedianA: -0.10

There was no significant mean difference betweeng at baseline. One participant in

the PIC-RD group was unable to give blood.

HOMA-IR=Homeostasis model assessment-estimatedinn@sistance ((fasting plasma

insulin x fasting plasma glucose)/ 22.5)
LDLc=total cholesterol — (HDL + Triglycerides/5)
**Kruskal-Wallis Test
***Repeated Measures ANOVA
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An exit survey was given at the completion of tigheweek trial. The exit
survey consisted of seven statements. Each stateetgnred the participant to mark on
a line showing how strongly they agreed or disadjrgith the statement listed. The
higher the score, the more the participant agraddtive statement listed (Table 5).
There was a significant mean difference betweerMBeC and PIC-RD group for
statement 1 (p=0.018). The statement was “UsingRthene app was helpful in keeping
me on track toward my weight loss goal’. The PIC-&Dup agreed with this statement
significantly more than the MP-C group (p=0.018).

Table5: Exit Survey

MP-C(n=10)  PIC-C (n=7) ‘ PIC-RD (n=7) ‘ P-Value* ‘
1. Using the iPhone app was helpful in keeping me on track toward my weight loss goal. \
145+/-516  |158+-2.86  323+-0.06  0.049* |
2. Theapp | used for recording my daily food intake was too time consuming to be practical. \

1.85+-4.64  -239+-2.85  -L45+-4.66 0917 |
3. | wasmore aware of my eating habits because | wasrecording my food intake. \

334+-321 | 186+-2.61  451+-425  0.359 |
4.1 am more confident in my ability to lose weight after participating in this study. \
-1.07+-359  080+-340  219+-28  0.156 |

5. 1 have learned much about my food habits and my eating has improved by participating in this ‘
study.

1.53+-3.49  0.14+-4.17 \ 2.94 +/- 2.66 10.344 |
6. | will continueto record my food intake after the study is over. \
\ 1.74 +/- 4.20 \0.66 +/- 3.50 \0.18 +/-4.01 \0.709 \

7. Having a dietitian providing feedback to my diet on a daily basiswas (or would have been)
beneficial.

4.06+-2.51 333 +/-3.25 \5.09+/-3.15 \0.540 \

*One-Way ANOVA
** Significant mean difference between MP-C and fRD group (p=0.018, LSD post-
hoc)

Participants’ diets were analyzed over the eigk¢kvperiod using 24-hour diet
recalls that were entered into the ASA24 datababaseline, 4 weeks, and 8 weeks. The

participants in all groups significantly reducedittmean energy intake from baseline at
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the completion of the 8 week trial (p=0.022). Thewes no significant change in the other

measures of diet quality over the eight week peoiodetween groups (Table 6).

Table 6: Diet Quality

MP-C PIC-C PIC-RD P- P-Value*
0 (n=6) 4 (n=6) 8 (n=4) 0(n=4) 4 (n=4)8(n=3) 0(n=3) 4 (n=3) 8 (n=2) Value* | Group
Time I nteraction
Ener gy(kcal)
0 Weeks 1654.7+/-903.4 2084.2+/-312.6 2616.1 +/- 1200.4 0.022 0.865
4 Weeks 1390.7+/-490.9 1550.1+/-391.7 1746.3 +/- 604.9
8 Weeks 1033.8+/-398.5 1541.4+/-295.1 2025.7 +/- 84.8
Fat%energy
0 Weeks 30.6 +/- 8.1 33.5 +/-9.7 38.8+/-2.4 0.715 0.743
4 Weeks 29.2 +/- 16.0 40.4 +/- 9.7 41.1+/-7.1
8 Weeks 26 +/- 14.7 31.6 +/- 3.5 46.8 +/- 14.4
Vitamin C
(mg/1000kcal)
0 Weseks 36.2 +/-49.9 37.3+/-20.4 23.0 +/- 23.9 0.625 0.900
4 Weeks 63.26 +/- 101.0 29.7 +/-15.4 41.8 +/-14.4
8 Weeks 72.0 +/- 75.6 18.5+-22.4 25.8 +/- 11.6
Fiber
(g/1000kcals)
0 Weeks 12.7 +/- 8.9 10.1+/-2.5 7.77 +/-2.1 0.311 0.962
4 \Weeks 16.4 +/- 18.4 7.6 +/-1.0 9.20 +/- 2.7
8 Weeks 11.3+/-4.2 7.3+/-1.0 5.86 +/- 3.0
Sodium
(mg/1000kcal)
0 Weeks 1814.4 +/- 494.7 1635.5 +/- 224.3 1835.9 +/- 403.2 0.421 0.486
4 Weeks 2286.3 +/- 748.5 2115.7 +/- 690.4 1718.5 +/- 309.5
8 Weeks 1887.2 +/- 141.8 1697.7 +/- 367.3 2257.8 +/- 349.6
Sugar
(9/1000kcal)
0 Weeks 472 +/-27.1 52.0 +/- 25.4 31.4 +/-13.9 0.996 0.839
4 Weeks 59.1 +/-52.1 40.1+/-21.3 29.6 +/- 17.6
8 Weeks 41.0 +/- 14.9 54.4 +/- 23.9 35.2 +/- 26.9

*Two-Way ANOVA
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Figure 6: Adherence & Weight Loss - All Participants
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Adherence to self-monitoring was assessed atdimpletion of the trial. The
researchers obtained a daily upload log from th®diytian app developers. The
participants in these groups were considered adhérethe day if they uploaded at least
once during the day. The MP-C group was asked talenpicture of their MyPlate at
the end of each day. The MP-C group participant®wensidered adherent for the day if
they sent an email containing a picture of thei&ge. Adherence to the phone app
explained 29% of the variation in all of the stymhyrticipants' weight change, and there
was a significant correlation between % adherendengeight change when all groups
were combined (r=0.536, p=0.007). There was nagrafeant difference in adherence
between groups (p=0.467). The correlation betweedPerence and weight change
shows a trend towards significance in the feedlzackrol group (p=0.095) and the PIC-

RD group (0.110).
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CHAPTER 5
DISCUSSION

Widely marketed techniques for weight managemewt lieeen embraced by the
general public. It is currently estimated that @13 the United States weight loss market
will reach a value of $66.5 billion per year (3®hile the weight loss market is largely
composed of weight loss supplements, food proddats drugs, and diet programs;
market researchers anticipate more technology-basgght loss programs to appear in
the 2013 market (39). In 2012, Flurry reported thate are 165 million active Android
and Apple devices in the United States and thaktlevices are used by 78% of the
adult population ages 15-64 (40). These mobileaisvare now being used to target
weight loss. It is estimated that by 2017, the reobealth app market will be worth
upwards of $26 billion dollars (41). Currently theare more than 97,000 mobile apps
available related to health and fitness (41). Withile market is becoming very profitable,
there is very little research published on the @atismartphone apps for weight loss. At
this time, there is no available published researcthe use of a smartphone app with
feedback from a registered dietitian for dietake tracking and weight loss.

This research compared the use of a new dietdrynemitoring smartphone app
(MyDietitian) with and without the feedback of ayigtered dietitian to a feedback
control app that encouraged adherence to the USIlyHate dietary guidelines. We
hypothesized that the use of the smartphone appfeatdback from a registered dietitian
would provide a significant improvement in weigbs$ and bio-markers of health when
compared to the non-feedback and feedback cormpbyeoups. We also hypothesized
that the use of the smartphone application witklli@ek from a registered dietitian would
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improve adherence to dietary tracking when comptordlde non-feedback and feedback
control group. Finally, we hypothesized that the akthe smartphone application with
feedback from a registered dietitian would imprdiet quality when compared to the
non-feedback and feedback control group.

All study participants had a desire to lose wegyd had a BMI of at least 24
kg/m?. The participants were not provided advanceditrgion their assigned phone
application. The study was designed to mimic freid individuals that downloaded
apps for personal use. There was no significaferdifice in demographic or
anthropometric characteristics between groupspaiticipants were sent weekly emails
thanking them for their participation in the study.

All participants were assessed for anthropometraracteristics and blood bio-
markers of health on three separate occasions (de€k8). All of the groups
significantly reduced their waist and hip circunefiece (p<0.001) at the completion of
the trial. All of the groups significantly increesHDL levels (p=0.012), decreased A1C
levels (p=0.002), and decreased 24-h calorie istakéhe completion of the trial.
However, there were no significant differences leetvgroups in any of the
anthropometric markers or blood bio-markers of theal

The results indicate that while significance wasfound the PIC-RD group was
the only diet group to lose weight. A study conedctvith a larger sample size may
produce significant results. A power calculati@séd on data derived from this
investigation indicates that ~17 participants peugrare necessary to observe a 4lb

weight change between groups over 8 weeks at 8@empelowever, 250 participants
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per groups are necessary if the change in weigitlisexpected to be 1 pound between
groups.

The energy intake and diet quality of the partaicipwere analyzed over the eight
week period by having the participants enter 24rltet recalls into the ASA24
database at baseline, 4 weeks, and 8 weeks. Q\ma#ltipants significantly reduced
their mean energy intake at trial week 8 versuglibes (p=0.022). There was no
significant change in measures of diet qualityawiin C, fiber, sodium, and sugar) over
the eight week period or between groups. The lackange in diet quality may be due
to the low number of complete 24-hour diet recallsbaseline only 60% of the MP-C,
40% of the PIC-C, and 30% of the PIC-RD group pgréints completed the 24-hour diet
recalls. At the completion of the study 40% of kEe-C, 30% of the PIC-C, and 20% of
the PIC-RD group patrticipants completed the 24-ltbet recalls..

At the completion of the study the participantsevasked to complete an exit
survey. There was a significant mean differencevben the MP-C and PIC-RD group
for statement 1 (p=0.018). The statement was “UthegPhone app was helpful in
keeping me on track toward my weight loss goal’e FIC-RD group agreed with this
statement significantly more than the MP-C groupd(p18). This is most likely due to
the differences in the iPhone apps themselves likely that the MyDietitian app was
more user friendly and had more useful featureshvbave the users the perception that
the app was more helpful.

Adherence to self-monitoring for the PIC-C and #RD groups were assessed at
the completion of the trial. The researchers olethia daily upload log from the
MyDietitian application developers. The participaint these groups were considered
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adherent for the day if they uploaded at least amtlkee day assessed. The MP-C group
was asked to email a picture of their MyPlate ateéhd of each day. The MP-C group
participants were considered adherent for the ey sent an email containing a
picture of their MyPlate. Adherence was 69.33%.%2%0, 68.27% £38.08, and 52.97%
+27.50% for the MP-C, PIC-RD, and PIC-C groups eesipely. There was no
significant difference in adherence between grqpp$.467).

Adherence to self-monitoring was further asse$&geskparating participants into
two groups based on the criteria of having less 8@ or greater than 50% adherence
to self-monitoring. A significant difference in vgit loss was found between the high
and low adherence groups (p=0.046). The groupsttita¢red to self-monitoring greater
than 50% of the time had an average weight lods?pounds while the group that
adhered to self-monitoring less than 50% of theetirad an average weight gain of 2.7
pounds. These results were supported by a prestody conducted by Kong et al.. The
study conducted by Kong et al. found that women whee in the 78 percentile for
food journaling had a 3.7% greater weight loss th@nwomen in the Z5percentile for
food journaling (3). The women in the“‘?BercentiIe also had a 2.7% greater weight loss
than the women who did not comply with food joumng@l(3). These results are also
consistent with research conducted with the Natigdveight Control Registry. The
NWCR identified that a key component of successiight loss and long-term weight
maintenance was consistent self-monitoring andrdieg of dietary intake (27).

Adherence to self-monitoring as a weight loss tad been widely supported by
previous studies (3, 4, 6, 9). The significanteli&nce in weight loss found between the
low and high adherence groups (without a significhfierence between phone
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application groups) indicates that regardless efpthone application used, adherence to
self-monitoring is the key for successful weightdo

The Cochran Collaboration's review article puldsim 2012 found that while a
computer-based intervention was superior to a nahintervention, the in-person
treatment group was superior to both the minimdlthie computer-based intervention
groups (28). A feasibility study conducted by Caelpbt al. found that diet and lifestyle
interventions led by registered dietitians couldaldfeasible strategy to improve outcomes
in overweight and obese cancer patients (29). Hnicgants in this study received 16
group-based sessions led by registered dietit2®s The Diabetes Prevention Program
also found that dietitians can play a pivotal roléfestyle interventions (30). While the
results from these studies indicate that interegristiconducted by registered dietitians are
effective they also indicate that the level of fle@ck provided by the MyDietitian
application may have been lacking. Both the Canigbetly and the Diabetes Prevention
Program utilized a 16 session lifestyle changeicuium (29,30). The Diabetes
Prevention Program also used individual sessions par month after the initial 16
sessions were completed (30). The individual sassitlowed the dietitians to tailor the
intervention to the participant, and allowed thenutilize their counseling skills to build
a bond with the person (30). While the MyDietitegpplication provided feedback to the
PIC-RD participants, feedback was 3-4 sentencedgeonly and participants were not
allowed to actively interact with their dietitiarhweh may have reduced the ability for the
dietitian to build a bond with the participant.

The study conducted by Collins et al. also indidahat the features available to
the PIC-RD group could be further enhanced to aftavwgreater adherence and weight
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loss. Collins et al. developed a web-based inté¢imerased on social cognitive theory
of behavior change (23). This intervention incluaéedess to the following features for
the basic groupindividualized daily calorie targets, online foaudsexercise diaries,
weekly menu plans with a grocery list, weekly edioreal tips and challenges, online
forums for social support, daily and weekly caltiolas of nutrition summaries and
energy balance, weekly newsletters, self-monitoohigody weight and waist
circumference reminders, goal-setting options \grphical display (23). The enhanced
group had access to all the basic features plse theéditional features: a personalized
enrollment report which suggests weight loss gaatskey behaviors the participant will
need to change to reach the goals, weekly autonpatsdnal feedback for nutrition and
exercise levels based on the participants entitesthe online diary, weekly feedback on
their current level of weight loss success, angmaimder schedule for diary compliance
(23). Collins et al. found significant between-gpadifferences in the percentage of
participants who lost greater than or equal to Td%heir baseline weight (control: 0%,
basic: 18%, enhanced 28%; p<0.001), suggestinghbatnhanced version of the web-
site allowed participants to lose the greatest athofiweight (23) The MyDietitian app
is lacking in the above listed online features, motlding these features could increase
the effectiveness of this application for weigldd@nd health.

Including features in iPhone apps that incorpobateavior change constructs
may increase the effectiveness of iPhone apps amghtloss. Cowan et al. evaluated
127 total iPhone apps for the presence of health\ber theory constructs and found that
very few iPhone apps included health behavior hé€®r). The research available
suggests that a weight loss intervention that ohetusocial cognitive theory into the
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program increases participants’ success (22, 2gRidtitian could benefit from
incorporating health behavior theory into the agation.

There were several limitations present in this wtthe sample sizes were small
which greatly reduced the power to observe sigaifichanges in the outcome measures.
Adherence to protocol was low reducing the intexadidity; however, the study was
designed to mimic natural use of the apps. Thamd&bion provided by the registered
dietitians to the PIC-RD participants may not haeen consistent in that group. Each
PIC-RD participant was randomly assigned to a tegesl dietitian and multiple
dietitians were used. The level of counseling ampe of nutritional information provided
to each of the participants likely varied betwemdividuals.

The participants were recruited from the Arizonat& University list-serves
which created a level of homogeneity that wouldexast in a larger sample from the
general population. The study also does not addndssduals that own a smartphone
brand other than an Apple iPhone. The study ordiuaed individuals from the
southwest and cannot be generalized to the elddrilgren, and individuals that live in

other parts of the United States or worldwide.
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CHAPTER 6
CONCLUSION

Our study utilized two different iPhone apps irethdifferent groups to track
dietary intake. Two groups used the MyDietitianaRé app and one group used the
MyPlate iPhone app. The purposes of this studytovasmpare the use of the new
dietary self-monitoring iPhone app (MyDietitian)ttviand without the feedback of a
registered dietitian against the feedback confppl lyPlate to assess the differences in
adherence, anthropometric characteristics, diditguand bio-markers of health
between groups. All of the groups had a significaduction in waist and hip
circumference, a significant increase in HDL argigaificant decrease in Alc, and a
reduction in their calorie intake during the lengffthe study. There was no significant
difference between groups. The individuals that fles largest amount of weight were
the individuals that had adherence to self-momgpgreater than 50% of study days.
These results indicate that regardless of whiclmerapp the participant is using, the
more an individual uses self-monitoring the gre#itersuccesses in terms of weight loss.
This study indicates that adherence to self-mamigois the key for weight loss success.
App developers should incorporate ways to increafemonitoring adherence into
weight loss phone apps. Future studies exploringsw@increases self-monitoring of

diet within iPhone applications are needed.
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CHAPTER 7
FUTURE DIRECTIONS
App developers should incorporate ways to increafemonitoring adherence
into weight loss phone apps. App developers cotilideismartphone features that allow
the app to periodically remind the individual tcoed daily meals and snacks. The app
could also reward the individual through a poirdgtsyn within the app when a defined
level of adherence to dietary tracking is reacididwing the individual to self-monitor
eating behaviors in a fun and engaging way may teawlore successful weight loss
through smartphone apps. In the future, smartplapps developed for weight loss may
be built with social cognitive theory as a foundatproviding individuals with a readily

accessible weight management tool.
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" School of Nutrition ASU IRB Approved

& Heith Promotion ¢ by Carol Johnston
ARIZONA STATE UNIVERSITY 9/13M12 to 911213
ASU NUTRITION: iPhone apps and dieting success

INTRODUCTON

The purposes of this form are (1) to provide you with information that may affect your decision as to whether or
not to participate in this research study, and (2) to record your consent if you choose to be involved in this
study.

RESEARCHERS
Dr. Carol Johnston, ASU nutrition professor, and Claudia Thompson-Felty, graduate student, have requested
your participation in a research study.

STUDY PURPOSE
The purpose of this research study is to evaluate the usefulness of iPhone apps as a tool to help individuals

improve food chaices, lose weight, and improve health markers in blood.

DESCRIPTION OF RESEARCH STUDY

Qualifying participants desire to lose weight and are willing to use their iPhones daily to record food intake for
eight weeks. Participants will be randomly assigned to one of three smart phone apps which will be provided at
no cost. You will be asked to record all food intakes on your iPhone daily, a strategy that has been shown in
previous research to facilitate weight loss. Initially you will come to the test site to complete a brief health
history questionnaire to demonstrate the absence of medical conditions or situations that may impact the
study. At this visit you will be trained to complete 24-hour diet recalls on the web; these recalls will take place
randomly during the 8-week trial. Your blood pressure, weight, and height will be measured, and we will
measure your waist and hip circumferences. The scale that determines your body weight will also provide
information regarding your body composition by sending a weak electrical current through your body that
cannot be felt. You will be scheduled for study visits 2, 3, and 4 which correspond to the start, middle, and end
of the 8-week trial. For these three visits, you will be asked to present in a fasted state (no food or drink [with
the exception of water] for >10 hours). At each of these 3 visits, a blood sample (2 tablespoons) will be
collected to analyze for common health markers including glucose and cholesterol. The same measurements
will be performed as in visit#1. Each visit will last about 30 minutes. You will receive weekly emails from the
researchers so any questions can be answered, There is a short exit survey we will ask you to complete at the
end of the trial,

If you begin taking new medications during the study, you are to notify the study investigators. About 60
people will participate in this study. This study will take place at the ASU Downtown campus,

RISKS

There are no foreseeable risks associated with this study. Individuals may become bored or frustrated with the
daily protocol of food entry on the iPhone. Blood draws may cause dizziness, nausea, and faintness; a trained
phlebotomist will perform all blood draws and respond immediately to any adverse reaction.

EF
This study will provide information regarding the usefulness of iPhone apps for improving diet adherence and
possibly weight loss. You may learn more about your diet if you participate in this study.

NEW INFORMATION

If the researchers find new information during the study that would reasonably change your decision about
participatmg, then they will provide this information to you.

CONFIDENTIALITY

All information obtained in this study is strietly confidential unless law requires the disclosure. The results of
this research study may be used in reports, presentations, and publications, but your name or identity will not
be revealed. Inorder to maintain confidentiality of your records, Dr. Johnston will use subject codes on all data
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collected, maintain a master list separate and secure from all data collected, and limit access to all confidential
information to the study investigators,

WITHD P LE
You may withdraw from the study at any time for any reason without penalty or prejudice toward you, Your
decision to withdraw would not affeet you in any manner,

COSTS AND PAYMENTS
You will receive two $15.00 in gift certificates to Target if you participate in this study. The first gift card will be

received at visit#2 ($15) and at visit#4 ($15).

COMPEN

If you agree to participate in the study, then your consent does not waive any of your legal rights. However, in
the event of harm, injury, or illness arising from this study, neither Arizona State University nor the researchers
are able to give you any money, insurance coverage, free medical care, or any compensation for such injury.
Major injury is not likely but if necessary, a call to 911 will be placed.

VOLUNTARY CONSENT

Any questions you have concerning the research study or your participation in the study, before or after your
consent, can be answered by Dr, Caro} Johnston (602-827-2265).

If you have questions about your rights as a subject/participant in this research, or if you feel you have been
placed at risk, you can contact the Chair of the Human Subjects Institutional Review Board, through the ASU
Office of Research Integrity and Assurance, at 480-965 6788.

This form explains the nature, demands, benefits and any risk of the project. By signing this form you agree
knowingly to assume any risks involved. Remember, your participation is voluntary. You may choose not to
participate or to withdraw your consent and discontinue participation at any time without penalty or loss of
benefit. In signing this consent form, you are not waiving any legal claims, rights, or remedies. A copy of this
consent form will be given to you.

Your signature below indicates that you consent to participate in the above study.

Subjeet’s Signature Printed Name
Date
Contact phone number Email (print clearly)

INVESTIGA ! TEMEN

"I certify that I have explained to the above individual the nature and purpose, the potential benefits, and
possible risks associated with participation in this research study, have answered any questions that have been
raised, and have witnessed the above signature, These elements of Informed Consent eonform to the Assurance
given by Arizona State University to the Office for Human Research Protections to proteet the rights of human
subjects. I have provided the subject/participant a copy of this signed consent document.”

Signature of Investigator Date

ASU IRB Approved
- by Carol Johnston
9/13/12to 81213
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PSU Beicmen™=

Office of Research Integrity and Assurance
|5 i

To: Carol Johnston
ABC 132
From: Carol Johnston, Chair
Biosci IRB
Date: 09/13/2012
Committee Actlon: Expedited Approval
Approval Date: 091372012
Review Type: Expedited F2 F4 F7
IRB Protocol #: 1209008222
Study Title: iPhone Apps and Dieting Success
Explration Date: 0912/213

The above-referenced protocol was approved following expedited review by the Institutional Review Board.

Itis the Principal Investigator’s responsibility to obtain review and continued approval before the expiration
date. You may not continue any research activity beyond the expiration date without approval by the
Institutional Review Board.

Adverse Reactions: If any untoward incidents or severe reactions should develop as a result of this study, you
are required to nofify the Biosci IRB immediately. If necessary a member of the IRB will be assigned to look
into the matter. If the problem is serious, approval may be withdrawn pending IRB review.

Amendments: If you wish to change any aspect of this study, such as the procedures, the consent forms, or the
investigators, please communicate your requested changes to the Biosci IRB. The new procedure is not to be
initiated until the IRB approval has been given.

Please retain a copy of this letter with your approved protocol.
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PSU Bessen

Office of Research Inteority and Assurance
ki

To: Carol Johnston
ABC 132
From: Carol Johnston, Chair
Biosci IRB
Date: 10/01/2012
Committee Actlon: Amendment to Approved Protocol
Approval Date: 10/01/2012
Revlew Type: Expedited F12
IRB Protocol #: 1209008222
Study Title: iPhone Apps and Dieting Success
Explration Date: 09/12/2013

The amendment to the above-referenced protocol has been APPROVED following Expedited Review by the
Institutional Review Board. This approval does not replace any departmental or other approvals that may be
required. Itis the Principal Investigator's responsibility to obtain review and continued approval of ongoing
research before the expiration noted above. Please allow sufficient time for reapproval. Research activity of
any sort may not continue beyond the expiration date without committee approval. Failure to receive approval
for continuation before the expiration date will result in the automatic suspension of the approval of this protocol
on the expiration date. Information collected following suspension is unapproved research and cannot be
reported or published as research data. If you do not wish continued approval, please notify the Committee of
the study termination.

This approval by the Biosci IRB does not replace or supersede any departmental or oversight commitiee review
that may be required by institutional policy.

Adverse Reactions: If any untoward incidents or severe reactions should develop as a resuit of this study, you
are required to notify the Biosci IRB immediately. If necessary a member of the IRB will be assigned fo look
into the matter. If the problem is serious, approval may be withdrawn pending IRB review.

Amendments: If you wish to change any aspect of this study, such as the procedures, the consent forms, of the
investigators, please communicate your requested changes to the Biosci IRB. The new procedure is not to be
initiated until the IRB approval has been given.

Please retain a copy of this letter with your approved protocol.
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Can your iPHONE help you eat better and lose weight?

HELP US FIND OUT

INVESTIGATORS FROM THE NUTRITION PROGRAM AT ARIZONA STATE
UNIVERSITY

ARE RECRUITING VOLUNTEERS (20-70 y of age) to test iPhone diet apps

IF YOU CURRENTLY OWN AN iPHONE AND ARE OVERWEIGHT AND
DESIRE TO LOSE WEIGHT, YOU MAY QUALIFY FOR THIS TRIAL

THIS STUDY WILL EVALUATE THE USEFULNESS OF iPHONES APPS AS
TOOLS TO HELP INDIVIDUALS ADHERE TO WEIGHT LOSS DIETS

Participation will include:

. Using the iPhone app daily for 8 weeks to record food consumed

. Meeting with trial investigators on four occasions at the ASU Downtown
campus

. Being weighed and measured, and providing fasting blood samples on 3
occasions

You will receive the app at no charge during the trial and $30 in gift cards to
Target if you participate in this trial

INTERESTED? Please complete our online survey at:
https://www.surveymonkey.com/s/ASUiPhoneStudy
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HEALTH /HISTORY QUESTIONNAIRE  p#

To be completed —

1.Gender: M F  Age: by study personnel - Weight Height Waist
2. Have you lost or gained more than 5 Ibs in the last 3 months? Yes No
If yes, how many pounds lost or gained? How long ago?

Do you desire to lose weight? Yes No How many pounds?
3. Do you follow a special diet? (weight gain/loss, vegetarian, low-fat, etc.) Yes No

If yes, please explain:

4. Are you willing to record food consumed on a daily basis for 8 weeks on your iPhone? Yes

No
5. Education {please circle) High school  Somecollege  College graduate
6. Ethnicity: (please circle one) Hispanic or Latino Not Hispanic or Latino
7. Race: (please circle) American Indian/Alaska Native African-American White
Native Hawaiian/Other Pacific Islander Asian Other

8. Do you smoke? No, never
Yes # Cigarettes par day =
| used to, but | quit monthsfyears (circle) ago

9. Do you take any medications regularly? Yes No

If yes, list type and frequency:
Medication Dosage Frequency

10. Do you currently take supplements {(vitamins, minerals, herbs, et} ? Yes No
If yes, list type and frequency:

Supplement Dosage Frequency
11. Are you OK with providing a fasting blood sample (~2 TBLS) Yes
on 3 occasions during the study? No

12. How much alcohol do you drink? (average drinks per day)
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13. Please ANSWER (YES) if you have ever been diagnosed with any of the following diseases or
symptoms:

YES YES
Coronary Heart Disease Chest Pain
High Blood Pressure Shortness of Breath
Heart Murmur Heart Palpitations
Rheumatic Fever Any Heart Problems
Irregular Heart Beat Coughing of Blood
Varicose Veins Feeling Faint or Dizzy
Stroke Lung Disease
Diabetes Liver Disease
Low Blood Sugar Kidney Disease | |
Bronchial Asthma Thyroid Disease
Hay Fever Anemia
Leg or Ankle Swelling Hormone Imbalances
Eating Disorders Emotional Problems

Please elaborate on any condition listed above

14, How would you rate your lifestyle? (please check)
Not active ________ Active
Somewhat active Very Active

15. Please circle the number of times you did the following kinds of exercises for more than
15 minutes last week,

Mild exercise (minimal effort):
Easy walking, golf, gardening, bowling, yoga, fishing, horseshoes, archery, etc.

Timesperweek: 0 1 2 3 4 65 6 7 8 9 10 11 12 13 14+

Moderate exercise (not exhausting):

Fast walking, easy bicycling, tennis, easy swimming, badminton, dancing, volleyball, baseball,
etc.

Timesperweek: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+

Strenuous exercise activities (heart beats rapidly):

Running, jogging, hocky, football, soccer, squash, basketball, cross country skiing, judo, roller

skating, vigorous swimming, vigorous long distance bicycling, etc.

Timesperweek: 0 1 2 3 4 56 7 8 9 10 11 12 13 14+

16. Do you have any food allergies? Yes No If yes, please explain.

70



APPENDIX F

PHYSICAL ACTIVITY QUESTIONNAIRE

71



Godin Leisure-Time Exercise Questionnaire

1. During a typical 7-Day period (a week), how many times on the average
do you do the following kinds of exercise for more than 15 minutes during
your free time (write on each line the appropriate number).

Times Per
Week:

a) STRENUOUS EXERCISE
(HEART BEATS RAPIDLY)
(e.g., running, jogging, hockey, football, soccer,
squash, basketball, cross country skiing, judo,
roller skating, vigorous swimming,
vigorous long distance bicycling)

b} MODERATE EXERCISE
(NOT EXHAUSTING)
(e.g., fast walking, baseball, tennis, easy bicycling,
volleyball, badminton, easy swimming, alpine skiing,
popular and folk dancing)

c) MILD EXERCISE
(MINIMAL EFFORT)
(e.g., yoga, archery, fishing from river bank, bowling,
horseshoes, golf, snow-mobiling, easy walking)

2. During a typical 7-Day period (a week), in your leisure time, how often
do you engage in any regular activity long enough to work up a sweat
(heart beats rapidly)?

OFTEN SOMETIMES NEVER/RARELY

1.0 2.0 3.0
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1D#

EXIT SURVEY: Please answer the following questions regarding your participation in the
research study on successful weight loss strategies.

Mark an ‘X’ on the line best fitting your opinion.

1. Using the iPhone app was helpful in keeping me on track toward my weight loss goal.

strongly disagree disagree T BRIION agree strongly agres

2. The app I used for recording my daily food intake was too time consuming to be practical,

strongly disagree disagree no pinion agree strongly agree

3. Iwas more aware of my eating habits because | was recording my food intake.

strongly disagree disagree no opinion agree strongly agree

4. lam more confident in my ability to lose weight after participating in this study.

strongly disagree disagrae o apition apree strongly agree

5. Ihave learned much about my food habits and my eating has improved by participating in this study.

strongly disagree disagree i opinien agres stiongly agree

6. Iwill continue to record my food intake after the study is over.

strangly disagree disagree no opinion agree strongly agree

7. Having a dietitian providing feedback to my diet on a daily basis was {or would have been)
beneficial.

strongly disegree disagree no oplnion agree strongly agree

Comments regarding study participation/expectations:
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316 PM : 1. Go to the settings tab and

; enter in the appropriate
Settings gender and year born,
2, Turn Bravo Alerts to the
Preferences ON setting.
Gender Male »
Year Born 1875 >
soones @

Databases

| NutritionInfo  ver.1205291847 >

My Entries 0

Veralon 1.2
| Copyright 2012 by GigaChal, LLC
i ookt com

i
Settlngs
3:14 PM
1
Tocay SEte Bach day you will record all food
and drinks consumed, by pressing
the corresponding food group on
the screen. (If the food item is not
available in the database select a
similar item that is available in the
database.)
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-The corresponding food group
section will start to fill up as you
add new items.

-The goal is to fill all sections of
the plate.

-The My Progress tab allows you
to see previous days and weeks
along with an overall picture of
your daily diet,

ATy — e p——
Yuouhriiny. Fast Wiuk

*At the end of each day, when all
foods eaten have been entered
take a screen shot of the Today's
Plate section.*

-This is done by pressing the
round button on the front of the
touch sereen and the power button
on the top of the phone at the
same time. You will then email
LS ploi W
claudia.thompson(@asu.edu

This will be done everyday for the
duration of the trial.
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Current weight: Olbs

0 new reports

Maal Input

O,

Todays Timeline

79

This is is the home screen. From
the home screen you can access
all of the features of the app.

Daily Parameters: Everyday you
will enter your weight, hours of
sleep, sleep quality, energy level,
and stress level by tapping that
button.

Meal Input: Everyday all meals
and drinks will be entered into the
app by selecting meal input. This
will allow you to take a picture of
all of the food items you
consume.

Today's Timeline: This section
will show a running list of all of
the food items you have entered
throughout the day so you may
review them at anytime
throughout the day.

Physical Activity: If you
complete physical activity, log it
by tapping that button.

Reports: This is where you will
receive daily feedback from a
registered dietitian. The R.D. will
be evaluating your diet from the
information you have provided.
Each day you will receive
feedback on the previous days
diet. This button will also allow
you to look at all previous data
entered into the MyDietitian app.

Video Library: This section
provides a wide variety of short
educational videos. The videos
were created by nutrition

ol

ey B
proaed

Diets, Fiber, Alcohol,Metabolism,
Office Snacking....IT you feel like
you need help in a specific area,
there is a good chance a video on
that topic has been provided.

Do linn cmos T2A TY




Welcome

NEW USERS PLEASE 830N UP
EXSTING MEMBERS PLEASE LOG IN

TOUR

™

Settings

Log out from my account

About >

Support >

Rate ws in the App Store

Share on Facebook

First Name*

Last Name*
Date of Birth
Gender Female

Waight o

Mandatary *

Goals ©

LaIVOUSE YOUr Qo)

User Accouint >

Once the app has been
loaded onto your phone
you will click the sign up
button to create an
account, Use an email
account that you check
regularly.

Next, you will click the
settings tab at the bottom
of the app. You will want
to click on the User
Account tab to enter your
personal information,

When in the User Account
tab you will enter your
name, date of birth,
gender, current weight,
and your personal goal for
using this phone
application. Once the data
has been entered hit save.
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Tour

Please watch video below that provides a overview of

My Diofitian.

(3

Tour

82

Press the tour button at the bottom
of the home screen, and watch the
instructional video on the use of
the MyDietitian phone
application,



Welcome

WEW LIBENRS PLEASE SsUN UP
EXIETING MEMBERE PLEASE LOG M

TOUR
4

Settings

Log out from my account

E User Account >
About >
B suppon >

Rate us in the App Store

Share on Facebook

First Name*

Last Name*
Date of Birth
Gender Female

Waight 0

Mandatary *

Goals 0

LaINOs YOuUr goe

. Once the app has been

loaded onto your phone
you will click the sign up
button to create an
account, Use an email
account that you check
regularly.

. Next, you will click the

settings tab at the bottom
of the app. You will want
to click on the User
Account tab to enter your
personal information.

When in the User Account
tab you will enter your
name, date of birth,
gender, current weight,
and your personal goal for
using this phone
application. Once the data
has been entered hit save.



This is is the home screen. From
the home screen you can aceess
all of the features of the app.

Daily Parameters: Everyday you
will enter your weight, hours of
sleep, sleep quality, energy level,
and stress level by tapping that
buttor.

Meal Input: Everyday all meals
and drinks will be entered into the
app by selecting meal input, This
will allow you to take a picture of

Current weight: Olbs all of the food items you
consume,
0 new reports Today's Timeline: This section

will show a running list of all of
the food items you have entered
throughout the day so you may
review them at anytime
throughout the day.

Maal Input

Physieal Activity: If you
complete physical activity, log it

Y by tapping that button.

® @ Reports: This is where you will

receive daily feedback from a
registered dietitian. The R.D. will
be evaluating your diet from the
information you have provided.
Each day you will receive
feedback on the previous days
diet. This button will also allow

you to look at all previous data
entered into the MyDietitian app.

Todays Timeline Video Library

Video Library: This section
provides a wide variety of short
educational videos. The videos
were created by nutrition
profossionale-Baameles aee-PAD
Diets, Fiber, Alcohol,Metabolism,
Office Snacking....If you feel like
you need help in a specific area,
there is a good chance a video on

that topic has been provided.

o Fn
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SIEMENS

DCA Systems

INTENDED USE:

This assay provides @ convenienl, quantitative mathod far measuring the percent
concentialion ol hmoglabin A1g in blopd, The measurement of hemaglabin Al
nlmnemlallnrl i& recomemznded for monitoring the lng-tarm care of peezons with
dlabetes.

The Diabetes Control and Complisations Trial {DCCT} shiwad the impartance
of improved glytenic contral I raducing 1ha risk and progression of tie
camplioations of diahetes.' Glhycemic control wos determined by the measurerant
of hemeglebin Ale. The American Diabites Associalion (ADA) recommands
meaguramant of hemogkabin Ag levels tug toour times par year, ks fraguently
in patients with statre conlral !

This assay is hased on o ke immunoagghutination infibition methosology?
Aitar loading tha reagent test carridge inta the DEA™ Analyzer, the tes! msult Is
dHsplayad in b manutas

The OCA Hemoglabin g assay is for use in lzbarafories such as physician
office latoratories, cheics, and hospitats.

INFORMATION REGARDING CLIA WAIVER (U5 DNLY):
The DCA Vantage system is CLIA-waived oaly whan wsed with Siemens-branded
DG 2000+ or OGA Systems HbAdg cartridpes.

A cartlicara of CLUA waiver f5 ranalirad b parform e bet in 2 waived stting.

To wbtain a Certificabe of Waiver, contact your state department of health or
vist the M3 websile for an application, form ChAS-116,

Failure to zdhere io the Instructions for use, incleding insiructions for
limittons or Intended use, and fer performing Q0 testing, |2 considerad & off-
labe} wrse, resufting in the test being categorized as high complixity and subjact
to 4l CLIA regulation *

SUMMARY AND EXPLANATION:

Hemoghobin Atg 15 foimed by the non-enzymatic ghcation of the
W-tarrminug of e B-ghain of hemoglobin Ao The el of hemoglobin Ajg 5
proportinal 1o the levet of glisose in the blood over & parfod of approximately
tv morih.* Thus, hemoghbin A1 is accepled a8 an indicator of the man daily
bland giucose concentration over the preceding teo months** Studies have showm
Usat the: linical values oblaned through regular measuremant of hermoglobin Alg
lead 1o charsges in disbetes treatmant and improvemant of metibolic control as
idicated by a bowering of hermaglebin Ag valuas.
GHEMICAL PRINCIPLES OF PROGEDURE:

Both the cancentration of hemoglodin A1g speciically and the concentralian of
total heroglubin are measured, and the i raposted as percent hemoglobin

L3

™
Al of the reagents for pariorming both reactions are contamed in the DGA
Hemoghobin Ato (HbA1c) (REAGERNT cARTaioGE] Reagent Gartridgs {Figurs 1)

4

DCA Hish1c Reagent Cartridge

Fgjure 1

For Use With DCA" Analyzers
A Quantitative Assay for Hemoglobin Aic in Blood

RECOMMENDED PROGEDURES FOR HANDLING REAGENT CARTRIDGES:
Ta open the foll pouch, lear down from the comer notch (urdll the entire long
sitke of the pouch is epen}.

Discard the reagent cartridge 11 the carliidge i3 damaged, the
pull-iah s loose or misging, U desiceant s missing, or # o0&e desicoant
pariicizs are found inside the foil poich,

Ugan ramova from refrigarated slovage, allow the reagend cartrldga Lo warm
wp at room Lemperatiese for 10 mines {in the wapaned foil pavch) or 5 minutes
{iF ramoved from the fall poush). Atier opeaing the foil pouch, the reagent
cariridya must be nead withia (1) howr.

RECOMMENDED PRI][:EDURES FOR HANOLING CAPILLARY HOLDERS:
Uniurseed capaary holders may be saved and wsed wil amy 1ol of magent cartrioges,
Each canlllw haler & peckaed separatsl in a bister package. To remove the
capitary falder, rmove the vinlle plastic fim from the clear plaslic bilster, 20 NOT
PUSH () the canillary hoder aut of or traugh the plastic.

Disard the plasle capskary noider 1 any of the following are missing from thy
hokder; [a) lass caplitary, (b) absorbent pad, (c) ltching mechanism
STABILITY OF REAGENT CARTRIDGES:

Do not use reagent carirdges afler te last dey of the expitation manth,
SPECIMEN COLLECTION AND PREPARATION:

The provided glass capiliry (within plastic capiary bolder) hoids 1 wl of whole
blood. The blood sample may be obtained by lnger stick or vanipuncture,
Aeoeplanle anticoagulants are EDTA, heparin, fourde/oxalale, and cilrale,
Important: After the glass caplitary s illed with sample, analysls must bogle
withir & mirutas.

EDTA, heparin, fouridefoxatate, and clirate presanved whle biood may be
stored 3 -74° 10 5°0 (-94° 10 41°F) for two weeks, or up fo 25°C (77°F) for ane
wiak

Do not refreaze praviously frozen biood sampkes or stoe in & sell-dafrasting
freazer, Allow Bood sample to reach room temperature. Mix blood samph
therauphly befors Usa,

TESTING PROCEDURE:
S the Quick Reference Bulds and Operator's Gukds for dataikd
itustrated directions.
CALIBRATION:
Instrument: The DGA Andyzer i calibrated by the manufactirer, Thereafter,
the Instrument awtomatically sed-adjusts dudig Tstfime power-up and during
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Al laboratoey fusts are subject o random oy 17 1he tost resu®t is guestanatle, of If
clinacad signs and symploms appedr ngansestent win st esulls, re-assay he sampk
or coafirm tha resull using ansthr mathod,

LINITATIONS OF PROCEDURE:

The DCA& Hoic assay gives accurale and precise resulls over a range
of Lotal hemoplobin of 7 1o 24 gidl. Most patients will have hemsgiobin
concenteations: willin these waluss. However, patients with severe anemiss may hava
Hemopioin eoncentations Jower than 7 4L, and paents with pogcythemia ey have
leeneglobin concenrafing abiovs 24 GRIL. Patients Wraan) to have Mese condiions shoud
b essayed by & test ernploying a differl assay peimciple 1 their hemoplatin conpsiraions
ar ubz o 1h2 aptzptable rarpe.

Ghytated hesnoghotn F 5 ol measured by the DUA Hid assay, M levels of hemogiabn
Fless than 100%%, ve (G syshom accuriely indicates the palienr's ghwcamis condrol. Howiner,
ot very Ik Sl of hemoghobin F (» 10%), e anwunt of HDRde ts ower ian expesied
hecasea groster proqostion of fa Pamegiabins inthe fom of glycatat heroglotin
F. M rzsubis Sor such pasients do ot ace uratily ndicale fhe gekan's ghrcantic conliol and
shaild ral ba corgnsd o publtshed nomral or abmmal valus.

Conditiang sich 15 i aneenl, pobwcySheends, hoenorypous HOS, and HBG, can
result i decreased B span of I red oo colls, whish caises Hige resulls bo b2 lower
Than expectad, sqardess of M meshod used, and kot be robred fo g contrl, when
sy podiished reference: ranges.

Bifnin, up foa level of 30 mpdi, does not inlerfiers wilh this assay

Trighyceridas, up 1o 1347 myyel in fresh whole blood, do nat interters with 1his
assay Hghy Bpemis Blood sampes stared for long periods of time or frozen shoutd rol
b azsayed wsing Tis medcd,

Rheumetoid factor, up fo 15120 liter, does not inferfere with
1his assay.

Expected semim bevels of the fofowing drugs comemonly praseibied b persons
with dizhetas do not mterfare wilh Hils assay: Distinese, Oringse, Tolinase, Miconase,
Dyrreshor, ipizice.

EXPECTED VALUES:

The sxpectad normal range for % HbAte sing the DGA HbArg lest was
datormined by assaying bood samades from 103 apparently healthy ndniduais
(fasting blood glecose < 120 ma/dL). Mo significant differences in normal
range vere observed among mates and femakes, geographical lncation, of e
groups evaiuated, The mean Hbdje value was 5.0% + 0.35% {1 S0.). The
1&nge was 4.2% to 6.5%. The 95% confidence Bimits {meen = 2 S0.) were
4,3% to 5.7%, These walvas are sloilar 1o these reported in the literatura.’

Depunding on the assay methodology wsed, HhA{c |5 approximately
3% fo 6% In non-diabetics, 6% to 8% i conirotied digbetics and can be
ag rauch as 20% or higher in poorty contrelied diabetics™ However, #ach
laboratory should determing normal ranges o conform with the pepulation
bieryg tnsted,

SPECIFIC PERFORMANGE CHARAGTERISTICS:

The precision and corelation data are results of sudiss conducted by the staff at separate physician offiges. The statistical cakculations were performed

following Clinical Leboratory Standards Instifte (GLEI) procedures.

Precision; Multipls DCA 2000 Hist e assays of Two differend commencially prepared whole blood confrols were pertormed by three independant investigators.
The ssigned valuss listed ware delermined from studkes condicted by the manufacturer, Within-run gracision was evalugted by including Mormal and Abnormal

canitrols, in dupdicate, in each run of chvical specimend.

Assigued Mean
Site Value Value Hao. No. Within-Run . Between-Run

Control HNo. (HbAc) (Hbkig} Runs Assays 8.0, bV, §.0. bV
Hormat 1 5.2 4.95 21 42 016 23 Mag.* Mog.”
Normat 2 5.2 510 22 4 0.11 22 0.06 12
Normal 3 52 511 22 44 0.12 23 0.06 11
Abnormal i 113 11.32 21 42 0.34 an Meg.” Weg.*
Abnormal 2 1A 11.86 22 44 033 8 051 4.3
Abnorral 3 114 11.81 22 44 .44 3.7 011 0.9
*Wagligitke

Correlation: The percentage of HoAte in clinical specimens ranging from 3,8% 1o 14.0% HbAsc {both venous and capillary) was determired using tha DGA
2000 HhA1g Systam (y) and ion sxchange high perlormance liquid cheomatography (HPLC} (x). Resulls are as faliows:

Sita Sample No. of Regression Standard Corelation
No. Type Assays Ling Ervar of Eslimate Coeflicient

1 VRIUS 50 pel8es 020 042 (.88

i capillary 50 »= 088+ .00 0.5 0,96

2 VENOUS 47 = 080 + DAL 0.3% .98

b capiliary A7 y= 08k + 0034 050 047

3 LV 49 0945+ 034 04z 098

3 capillary 50 =091+ 058 052 0.97

In additipn, 2 correlation study wes performed at a university dishetes cerfer using the DCA 2000 Hbddg System () and a ratarence HPLC™ (x} used during tha DCCT.

Site Sample N, of Rejression Slandard Correlation
He. Tyoe Assays Ling Error of Estimate Coafficient

q VENDUS 108 p= 1022 - 000 045 0.98
GLIA WAIVER ACCURACY:

To evaluzte the expected performance of the Siemens Healthcare Diagnustics DCA rlemugloniﬂ Atg product used an the BCA 2000 analyzer In & CLA-waived

setling, & bay usar field sty was performed at thres non-bomtory 5'".1"’
experience, and recenved oo Training for tha stedy. Parficipants ware pros
Hbbqe to be used as patient spacimens: 4.36, 6.25,

sites, The 68 parl
el with si (6]
18, 8.8, 9.94, and 11

cipants represanted divirse demagraphics, had no previous laboratory
masked whok hlood hemalysates \'dhes!anllstined fargel concentralions for

£3% Hi . The lay user resulls were oo 1 walues Iraczabia 1o The

g pressive biguid chiromastography (HPLC) reference methad usad at the Glycohemoglobin Reférence Laboratory al thi University of Missaur Meddcal Genter,

A summiary of the perlomance is shown below,
Ley Uiser Results: 408 Lay Llsers: 68
The averall accuracy and imprecision ates for il e were:

Targe!l Level Imprecision

{% HbA1c) Mean |% HoA1c) 95% CI” 5D o GV
4,35 435 4.30-4.40 0.24 54
625 614 6.10-6.18 0.8 28
686 a7 B-9.04 0.2 a2
044 096 Q861002 030 a0

11.63 1. 11.61-11.81 0.39 34

“05% Confidence [ntenval

Siatistical analysis (t-statistics) demonstrated that the observed differences among the three study sites wera not significant.
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Figure 1

For th missurement of tatal hamoglobin, pofassiom faricyanioa is used o
oickdize hermoglatin in the sampla 1o methemoglobin. The methemogiodin than
conphaes wilh thiocyanate ta fprm thiocyan-melhemoglobin, he eolred spacies
that is magsurad, The axtent of calor devetogmant at 531 nm s proportionsl to
the concantration of total hamoglabin in the sampe,

For the measurement of speciic HbAic, an inkibiion of latex apglutinalion
as5ay Is used {Figors 2),

Assay Principle
Intibition Of Latex Agglutination

Wby Lt & —=High Bealtering

(Incraasadl Abaorbance)
Agghitination

{Agglutinator) £

O Hamophobla Aye o _»
n Pmnmunn.
= —=Low Seaftering

{7 isnibition -?wanmp
Agplutinatien Instlled
Figle 2

An agalumatar (synthelic polyrmer costalning muitiols copies of the iarangnactive

partion of Bivkdc) causes aqgutinglion of labin coated wilh HbAL, spocific mouss

ool antody. Thes apglidination reachion causes noreased seatbering of fght,

which B massund 88 an incresss in shsorbance b 531 Am. Hidic i whold blood

specimens compatis for the limited rmber of sribary-es binding sites causing an
inhifiion of ajgltination and a decroased scatiaring of Kohl, The decrassed softering

s measurad a8 & decreasa insbsoriance at 531 nm, The Hodi¢ concentration is then

guantified wsing & calibration cumve of hsorbance versus HoAfe concentration.
Tha parcert Kot g in the sampde is then calcolied as follows;

HbA1g
% Hbdfg = 1
6 {Tatal Hemagkabin} K10

The BFCC coacentration in mmolinol HiA g B calouated 5 fofows:
HhAq; mmeckimeal = (it mmoil{Total kermagloain mol)
All mazsurements and cakukbions a periosmed aulomatically by e DCA Analyzer,
and The sareen dsmays ihe Hi g e end of e assay, Values in I insert are in
% Hirk1 NGSP and where showr in parenthases, s mamalimol Hidys KGG.
KIT CONTENTS:  + 10 Reagent Cariridges + Callbration Card
41 Capillary Holidess 2 Package Inserls

REAGENTS:
Antibody Ladax: Hhdte-speciic mousa monockonad anbody adsorbad anto Gtax
particies. 2.5% wite antihody-tales in 10 mb ghing dufler, 16% wiv tonmastive
Ingredients (10 pL dried in zach reagent cartridpe).
Agglutinatar: 0.005% wiv poly {aspartic acd) palymer covalently attachod to the
Hird ¢ hiplen n 20 mhk sodum citrata buffer contalning 0.1% wiv bowing serum
aiumiin and 1% Vv nonTeaciive Ingredients (10 pil. dried in each carigge).
Butler Solution: 6.1% wiv lithium thiocyanate, D.01% digitonin in 200 mi
alycine buHer (0.6 mL in each eartrdge).
Oxldant: 1.5% wiv potassium fericyanide in water with 21% wiv nonreaslive
ingresients (10 pl. cried in each cartndge),

f CAUTION:

* (WA HisA g Reagent Cartridges are for (B ] i wilro diagnasie use,
« Salaty plassas, ghoves and lab coat arg recommendad when using
{he OCA System.

WARNING:

# T pravent iury, do ot forc remeval of & carlidge fram the
Iestrument. Gorguit e oparator’s guide to venfy the proper
remiual technique, Contact your teehnical sarvice pravider if the
pactlem cannc be solved,

TEMPERATURE INDICATOR:

Upon reczipt of this K1, check the temperature indicator located on the front of

the carton. Il the indicator has turmed red, do not use the reagent carridges. Noke

time and date receeed, and for assistance i obtalning & replacement ki, refer 1o

Instructions glven on the cardon,

STORAGE:
+t Stoee reagent canrdoes refrigerated 3 2* 1o 8°C [36° to 46°F),

wilapillary holers may b slored relrigerated or al room femparalics
wed (157t 30CI5E° 10 BE°F).
USE LIFE:
Reagent cartritges can e hept [or up bo threa monins al room Lerperaurs
anylime befora i £ {EXF) expiration date, Recond on the cartor, the date the
Larion was peaced &l roem emperatur,

the Instrument awtomatically sell-adjusts dung firsl-time powsr-up and diring
tach assay. In the evenl the system is unable to make apsroprlate internal
atfjustments, an arror message is displayed,

Rengent, Beflve resgent cannidges aie rebeased by the manutaciursr, ech (ol of
riagant cartridpes undergees & thorugh anzlysis and characterzation, Viahues of
talloration parameters based an 3 DGCT mterence mathod are datamined that provide
for optimal reagent periormance. DCA Had e teet methad is Nationd Glycohameogieain
Standaniization Progran (NGSP) Cerlified and & fraceable fo bntemational Faderation
of CHnital Chemistry [IFCC) refarence materiels and fesl mathods. The walues for
Ihe calbaation paamelsrs are encoded cnto e calbralion card provided weh gach
ot of reagent caridpes. Pror 1o use of each new bt of seagent canridges, sen the
cabbration card inio the anayzer,

Bitore the sample can be analyzed, Tne reagent carricga barcode (containing
1ot numher and Yest nama) 5 scanasd. Thes acvesses the appropriste cakoration
paramiter vabues (calibeation curve) for the partcular kol rumber of reagent carlrioges
in use. If no calibration curve 5 i e instrument far (e partiular bat umber of
carfridgss in use, the insirument prompis the user o sean the calibetian cand,

The intrument can slore twe clibrations for the DCA HDA1 ¢ Assay. Each of
1w ealibeations is for a different lot number

When reagesd cartrifgas are stored and usad gmpsrly. aceaptable
parfarmance up Lo the axpiration dite Is ensured, Ta varlly proper fimetioning of
i DEA Systarm, analyze DA Haic Controts drafer o Cuakly Gontrol section).

QUALITY CONTROL:

Ta asstre quality of both testing procedures and pationt residls for hemoglolin
Ay, The DCA Systen perores 48 oplical, electronis, machanicat, wnd reagenl
sysiems elhecks during the course of esch specimen assay, These checks mciuds
calibration verification doring every tast. [ an assay or system &rmor ooours
during any indrvidusl measurement, the system aulomatically reparts an arror
missane, prevaating the reporting of eroncous patent resulls,

CLIA WAIVED LABDRATORIES:

It is recommended that quality confrol specimens be tasted with éach new lof
of reagents, new shipment of resgerts and montAly for reagents that have besn
slored lor more than 30 days. Q0 lesting & recommanded 10 ensure reagent
starage integrity, traln and confirm performance acceptability for new usars,
and when patients’ cmcal condions or symplams go nat masch, Additonat 0C
indervals may be required a5 per vour laboralory procedures. Liguid ready-to-use
cohirels are avalable; contact technical suppor for recommendations,

Compare OC results to those listed as acceptable by the GC manulacturer,
I cantral resultz are nat acceplale, 4o no! test patient samples until the problem
5 resobred. Repeat contral testing until rasults are accaptabts,

For technical supporl assitance cak (877) 229-3711.

ALL OTHER LABORATORIES:
The staff at eath lboralony site gan banafit by sstablishing a quality 2ssuranca
phan, besadd on teir Institution’s posicies. Run qualty coatrol specimens under
tha dnllowing candifions:

+ Abregular infervals determined by the Iboratory pracedunss

+ Wilh each new shipmant of reagenls

+ Wit each new lot of reagants

+ Each time a calibration card i scanned

+ Tateain and comfinm parfonsase acceplabily for new andlysts

+ When resalts do net match the patiand’s cnicat condition or symptoms.

Bood laboratory practices include 3 well-designed and implamenied quality
contrd process, Thase practices, for example, may involve:

+ Proger storage and landing of reagent kits

+ Caretul sample collection and handling proceduees

+ Training of festing persannl

+ Rowine review of sample and soatrol resuils

+ Periodic quality system reviews

+ Resertion of quakity contrat testiig regais.

|4 the problem canaol be corrected, or the reasen for an cul-of-fimits rasult
cannot i determined, cordact the Autharized Representalive neares! you,
RESULTS:
The displayed test resuil requires no Tustber caloulation. HbAlg concantrations
b the foflowing range are reporled. 2.5% 1o 19.0% fbhig NESP [HiAic 1ange
BRIV B Bk ),

Th tast iz Brsar throughout hes range.
Rasell precaded by a less than sign (<):
i Ipss than sian in the display indisates & concentration Below (e lowes limit of
the test funder mnge). Report the result a3 belng kess shan 2.5% HbAie NGSP
{4 menplmol Hoz IFG). This meshod doss not provids for ra-assay bsing a Rrger samgle:
alimunt. Results less Fan 25% Hbwi NGSP {4 mmolimol adag IFGC) 2 rae and imay
idizat e ¥ saple cocdeng substanial amounts of kil hemoglobin (does ot react [
e imemunazzsay), or that the galent mey be suliering from hemaiic anemia or policytharr.
{condifions wiich aiten sesedt i shgnificant deceuzse in tee 188 span of reg binod oeds).
Fesult precedad by a preater than sign (>):
A et than sgn In the display indicates 2 conesntraion sbove the wpar Fmit
o the lest fover ranga). Report e sl 35 belng moe than 140% Hbki NESF
{130 mmpdimed Hdse FOG. This method does not provide for re-assay using a diuted
sarngle. To obtzin 2 rmare quanbiztive 5t v, se anothar lest mefhod.
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Specificily:

Effect of Hemoglobin Variants: The antibody in the DA HoAtg assay is specfic for the first lew aming atid residues of the glycated amino-termilnus of the
B-chain of hemaglabin A Any ghycated hemoglobin molecule having s same structure will be messurad in the assay, Most qfycated hemoglobla variants
are imrunoreaetive in the DOA Hokte assay (such as, HbS4g, HbGAe, HbE1). The point mutations in thess malecules occer at the & position of the
i-chain (Hb3 and HoC) and at the 26 posiion of the B-chain (HGED. Thas, the point mutations n thase variants do ol affect the binding of the anfibody used
in the DCA oA assay. The DCA rgports % HibAt values Ihat raflect the glycemic control of patients wilh tese hemoghotinopatiias, ™

Effect ol Pre-HbA1e {Lablie Fractien): Th tahile fraction (Schiif bass attachment of glucos 1o HhA, or pre-HbAig) does not affect the assay resuk because
the antibody i spesific for the stdble ketoaming.

Effet of Carbamylated Hemaglobin: Carbamylated hemaglodin ialevaad in patients with ureria) does not afiect the assay resull bacause the antibody is
specilic for the sugar moiety of Hidqe=* I

AVAILABILITY:

DA Hoktc Reaent i vt 25 REF SO04C (10, OCA Norrmal znd [eoame | assmaac | Zbnormal Gontrol it fs avalaie 35
50684,

GLOSSARY OF ACRONYMS
ADA: Amesican Diahetes Association » CLIA: Chnizal Laboratory lmpecarnant Arendmérts « CLSL, Clnical and Laboratory Standards nstitute
DCCT: Dihetes Control and Complizations Tifal» IFCC: Intamational Fadaration of Clinical Ghemisiry » NGSP: National Glycohemoglotin Standardization Program
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Cholesterol Gen.2
i

cobas’

+ Indicales cobas ¢ syslems on which reagents can be used

Order Information cobas ¢ systems
= Cholesterol Gen.2 cobas ¢ 111
4 % 100 lests Cat. No. 04718917 190 CHOZI: ACN 798 .
CHOZA: ACN 433
Gallbrator Las. (12 x 3 mL} Cat. No. 10759350 190 Coda 401
= Galibrator a5, (12 % 3 mL, for USA) Cat. No. 10759350 360 Code 401
Precinamm U plus (10 x 3 mL) Cat. No, 12149435 122 Code 300
=~ Precinomm U plus (10 x 3 mL, for USA) Cat. No. 12148435 160 Code 300
Precipath U plus (10 x 3 mL) Cat, No. 12149443 122 Code 301
= Pregipath U plus (1023 mL, for USA) Cat. No. 12149443 160 Code 301
Precingrm U (20 x 5 mL) Cat. No. 10171743 122 Coda 300
Pracipath U {20 % 5 L) Cal. No. 10171778 122 Code 301
Pracinorm L {4 x 3 mL) Cal. No. 107681827 122 Coda 304
Precipath L {4 x 3mL) Cat. No. 11285874 122 Code 305
English Reagents - working solutions
Intended use R1 PIPES buffer. 225 mmoliL, pH 6.8; Mg?*: 10 mmoliL; sodium cholate:

I vitro test for the quantitative determination of cholesteral in human
serum and plasma an the cobas ¢ 111 system,

Summary

Cholesterol is a sleroid with 4 secondary hydrakyl group In the C3

position, It is synihesized in many types of fissue, but particularly in

the liver and intestinal wall. Approximately thee quaniars of cholestarcl

i5 newly synthesized and a quarter originates from dietary intake,

Cholesterol assays are used for screening for atherosclerotic risk and in
 the diagnosis and treatment of disorders involving elevated cholesterol
1 tevels as well as lipid and lipoprotein metabolic disorders.

Cholestere! analysis was first reported by Lisbermann in 1885 followed
by Burchard in 1689. In the Lisbarmann-Burchard reaction, cholesterol
forms & bive-green dye from polymeric unsalurated carbohydrates in an
acetic acid/acetic anhydride/concantrated sulfuric acid medium. The Absll
and Kendall method s specific for cholesteral, but is tschnicatly complex
and requires the use of corrosive reagents. In 1974, Roeschizu and Allain
described the first fully enzymatic method. This method Is based on the

determination of A4-cholestencne after enzymatic cleavage of ihe cholesteral

ester by cholesterol esterase, conversion of cholesterol by cholestercl
oxidase, and subsequsnt meastrement by the Trinder reaction of the
hydrogen peraxide formed. Optimization of esler cleavage (> 99.5 %)
allows standardization using primary and secondary slandards and a direct

comparison with the COG and NIST reference methods. ' 23456788 Nonfasting

sample resuits may be slightly lower than fasting results, 1!

The Roche cholesterol assay meets the 1952 National Institutes of Health
{NIH) goal of less than or equal to 3 % for both precision and bias.'?

The assay is optionally standardized against Aballikendall and isolope
dilutionmass spectrametry. The performance claims and data presented
here are indepandent from the standardizafion.

Test principle

Enzymatic, coborimetric melhod,

Cholesterol eslers are claaved by the action of cholesterol esterase 1o yield
Iree cholesterol and faily acids. Cholesterol oxidase then catalvzes the

oxidation of cholesterol o cholest-4-en-3-cne and hydrogen peroxids. In the

prasence of peroxidase, the hydragen peroxids lormed effects the oxidalive
coupling of phenol and 4-aminoantipyrine to form a red quinone-imine dye.

CE
Cholesterol esters + H:0 _ cholesterol + RCOOH
CHOD

Cholesterol + 02
2 Hz03 + 4-AAP + phenol

weseseZ  ghalest-d-en-3-ane + HyO
]
= quinone-imine dya + 4 H:0

The color intensity of the dye formed is directly propartional to the cholesterol
concentralion. It is determined by measuring the increase in absorbanca.

0.6 mmoliL; 4-aminoantipyring: = 0.45 mmolL; phenol: = 12.6 mmaoll;
fatty alcohol polyglycol ether: 3 %; GE (Pseudomanas spec.): = 25 pkatlL
{2 1.6 UfmL); CHOD (E. coli): 7.5 ykatiL (2 0.45 UimL); POD
{horseradish); = 12.5 pkabL (= 0.75 UnmL); stablizers; preservative

Precautions and warnings

Far in vitro diagnastic use.

Exercise the normat precautions required for handling all laboralory reagents.
Safety data sheat available for professional user on requast,

Disposal of all waste material should ba in accordance with loca! guidelings.

Reagent handling

Ready for use.

Inaccurate pipetiing of reagent, leading to potentially erronaous resuls, may
be caused by excessive foaming of this reagent. Ensure that foam is removed
from tha surface of the reagent prior 1o seting the reagent in the analyzer,

Storage and stability

CHoL2

Shelf life at 2.8 °C; See expiralion dale on
reagent

On-board in use and refrigerated on the analyzer: 4 weeks

Specimen collection and preparation

For specimen collection and preparation, only use suitable

{ubes or collection comtainers,

Oriy the spacimens listed below were tesled and found acceptable.

Serum.
Plasma; Li-heparin, Kg-EDTA plasma.
(Use of EDTA plasma leads to slightly lower valuss).
Do not use citrate, oxafate, or fluoride, '
Faftljng and nonfasting semples can be used."
The sampie types listed were lested with a selection of sample collection tubes
ihal were commarctally avallable at the time of lesling, i.e. not all available
tubes of &ll manufacturers ware testad, Sample colleclion systems from
various manufaciurers may contain differing materials which could affect
" 'Ime tesT resuis in 5omé cases, Wnen processing samples in primary fubes

{samphe collection syslems}, follow the instructions of the lube manufacturer.
Centrifuge samples containing precipitates bafore performing the assay.
Stabifity: "% 7 days af 15-25 °C

T days al 2.8 °C

3 months at (-16}--25) °C

Materlals provided
Ses "Reagants - working solutions™ section for reagents.

Materials required (but not provided)
* See “Order information” saction,

91



CHOL2

Cholesterol Gen.2

Daionized. water
General laboratory equipment

Assay

For aptimum performance of the assay follow the directions given in
this document for the enalyzer concemed. Reler I the appropriate
operator's manuat for anafyzer-specific assay Instructions.

The performance of applications nat validated by Foche is not
warranted and must be defined by the user.

Application for serum and plasma
cobas ¢ 111 test definition
Meastring mode Absorbance
Abs. calculation mode Endpoint
Reaction direction Increase
Wavslengih A'B 512/659 nm
Gale. firstfast 67
Uniit mmolL
Reaction mode RS
Pipetting parameters
Diluent {Hy0)
(R~ 47 L o
Sample 2L 23l
Total volume 142 L v
Callbration
Cabbrator Calibrator f.a.5.
Deonized waler is used automatically by
the instrument as the zero calibralor,
Calitwation miods Lingar regression
Calibration interval Each lot and as required following quality
contro! procedures

Traceability: This method has besn standardized according fo AbelKendali'
and also by isolope dilufion/mass spectiometry®®,

This complies with the requirements of the National Instiute of

Standards and Tachnology (NIST).

Quatity control
For quality cantral, use control materials as listed in the

“Order information” saction.

Other suitable contro! material can be used in addiion,

The control Intervals and limits should be adapted to each laboratory's
individual requirsments. Values obtained should fall within the defined limits.
Each |aboratory showld establish corrective measures to be taken

if values fal oulside the fimils,

Foliow Ihe applicable government reguiations and local guidefnes

for quality control,

Caleulation
The cobas ¢ 111 analyzer automaticaly calcuiates the analyle
concentration of each sample,

Conversion factors: mmolL x 3866 =mgidl,
mmolL x 0.3856 = gl
mgldL x 0.0258 = mmoliL

Limitations - interference'’
Critarign: Recovery within 4 10 % of initial values al a cholestarol
concentration of < 5.2 mmollL < 200 midL).

Icterus: No signiicant inferference up to an Findax of 14 for conjugated bilinubin
{approximate conjugated bilirubin concentration: 239 pmobiL (14 mg/dL)).

o significant inlerference up to an 1 index of 7 for unconjugated bilinubin
{approximate unconjugated bfinin concentration: 120 pmaliL (7 mgfdL)),
Hemotysis; No significant inferference up 1o an H Index of 350 (approximate
hemoglobin concentration: 217 umoliL {350 mg/dL}).

cobas’

Lipemia (Infralipid): No significant interference up fo an L index of 1000.
There is poor correlation between the L index (comesponds to turbidity)
and triglycerides concentration,

Drugs: No interference was found at therapeutic concanirations

using common drug pangls, .18

In very rare cases gammopathy, In particular typs ighi (Waldenstrbm's
macroglobulinernia), may cause unreliable results.

For diagnostic purposes, the results should always be assessed in conjunction
with the paient's medical history, clinical examination and other findings.
Special wash requirements

Mo interfering assays are known which require spacial wash steps.

Limits and ranges

Measuring range

0.25-20.7 mmollL. (9.7-800 mg/dL)

Detzrmine samples having higher concentrations via the rerun function.
Dilution of samplas via the rerun function is & 1:10 dilution.

Results from samples diluted by the rerun function are automalically
multiphied by a factor of 10,

Loiver limits of measurement

Lower detection Nmit of the lest

0.25 mmolll (9.7 mg/dL)

The detection limit represénts the lowest measurable analyte lzvel
that can be distinguished from zero. 1t 15 calculated as the value
Iying three standard deviatons above that of the lowest slandard
{standard 1 + 3 SO, repeatability, n = 21).

Expected values
Glinical interprefation according to the recommendations of the
European Atherosclerosis Society:20 v

mmoll mg/dL Lipld metaboliz disorder
Cholesterol <52 [(<200) o
Trigycerides <23 (< 200)

Yas, if HDL-cholesteral

Cholesterol 52.78  (200-300) <09 menoL (< 35 mgidL)
Cholesterol > 78 (> 300) Yes
Trighyceridas »>23 {»200)

Recommendations of the NCEF Adult Treatment Panal for the following
risk-culaff threshalds for the US American population 2!

Desirable chalestarol lovel <5Zmmoll (<200 mgidl)
Borderline high cholesterol 5262 mmoll  (200-240 mgidl)
High cholesierol = 6.2 mmell {2 240 mg/dL)

Each kabaratory should investigate the transferability of the expected valuas lo
Its cwn pafient population and if necessary determine e own reference ranges.

Specific performance data
Representalive periormance dala on the analyzers are given below,
Resulls obtained in indvidual faboratories may difier.

Precision
Pracision was determined using human samples and conlrols in

v b 8 B R B A o o b8,
e e P R S Py F i M R TPt T

{3 gliquots per run, 1 run per day, 10 days).

* repeatablity = within-run precision

** Inermediale precision = lotal plecision / betwesn run
precision / betwesn day precision

The foliowing resulls were obtained:
Repealabilly Mean S0 cv
mmoll fmgldl)  mmoll (moldl) %
Precinorm U 24 (02.8) 0.01(0.39) 045
Pracipath U 4.8 (185.8) 0.03(1.16) 069
Humanserum 1 3.0 (116.0) 0.05 (1.83) 172
" Humansenum2 81 (313.1) 0.06 {2.32) 073
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nlermediste  Mean 80 o
Jrecision mmoiL. (mglt)  mmoll (mgiil) %

Precinom U 2.42(93.6) 0.025 (0.97) 1.01
Precipath U 4.90 (189.4) 0.054 (2.09) 110
Human serum 3 3.40 (131.4) 0.046{1.82) 137
Human serum 4 10.9 (421.4) 0.156 (6.03) 143
Method comparisan

Cholasterol values for human serum and plasma samples oblained on
the cobas ¢ 111 analyzer (y} were compared to those determined with
the same reagent on a COBAS INTEGRA 400 analyzar (x).

Sample size (1) = 111

Passing/Bablok?? Linear regression
y = 1.018x - 0.010 mmollL ¥ =0.984% + 0.115 mmolL
T=0873 r=0.898

The sample concantrafions were between 0.46 and 18.95 mmoliL (17.8 and
732.6 mgfdL).

References

1. Greiing H, Gressner AM, eds. Lehrbuch der Klinischen Chemie und
Pathobiochamie, 3% ed, SluligaryNew York; Schattauer, 1995,

2. Liebermann G. Ber Disch chem Ges 1885;18:1803,

3. Burchard H. Beftrdge zur Kenntris der Gholesterine.

Dissertation, Rostock 1889,

Abell L et al. Standard Methods in Clinical Chemistry 1958:26:2,

Allain CC et al. Glin Chem 1974;20:470.

Poeschlau P e! al. Z Klin Chem Klin Biochem 1974;12:226,

Trindar P. Ann Clin Biochem 1868;6:24.

. Sigdel J, Hagele EO, Zieganhom J et al. Glin Chem 1983;20:1075.

Wieba DA, Bemnert JT. Chin Cham 1384:30:352,
. Cofn JS, McNamara JR, Schasfer EJ, Lipoprotein Cholestaral
* "Concentrations in the Piasma of Huran Subjects as Measured in the
Fed and Fasled States, Ciin Chem 1988;34:2456-2459,

11, Pisani T, Gebski CF, Leary ET ot al. Accurate Diract Determination of

Low-density Lipaprotein Cholesterol Using an immunoseparation Reagent

and Enzymatic Cholesterol Assay. Arch Pathol Lab Med 1995;115:1127.

12. Recommendations for Impraving Cholestere! Measurement: A Report
from the Laboratory Standardization Panel of the National Cholesterol
Education Program, NIH Pubication No. 90-2964, February 1990,

13. Nader R, Dulour DR, Gooper GR. Preanalytical Variation in Lipid,
Lipoprotein, and Apolipoprotain Testing. In: Rifai N, Warnick GR,
and Dominiczak MH, editors. Handbook of Lipoprotein Testing.
2nd ed. Washington: AACC press; p.176.

14, Tietz NW, ed, Clinical Guide Io Laboratory Tests, 5% ed. Philadelphis, PA:
WB Saunders Company, 1995:130-131,

15, Use of Anticoagulants in Diagnostic Laboralory Investigations, WHO
publication WHO/DILILABAGA Rev, 2, Jan. 2002,

18. Siekmann L, Hiskes KP, Brausr H. 1976: Determination of cholesterol
In satum using mass fragmentography - a refarence mathod in
ciinical chemistry. Z Anal Chem 278, 145-146,

17. Glick MR, Rydar KW, Jackson SA. Graphical Comparisons of Interlerences
in Clinical Chamistry Instrumentation. Clin Chem 1986;32:470-474,

18. Breuer J. Repart on the Symposium “Drug Effacts in Clinical Chemigiry
Methods”. Eur J Clin Chem Clin Blocham 1996;34:385-386.

19. Sonniag O, Scholer A. Diug interferences In cinical chemistry:

SEE N Em e

recommendaton of drugs and thelr concentrations lo be used in drug

onm bk ol R ML B R S,
B e L T P P TR e

. Study Group, European Atherosclarasis Society. Strategies for the
prevention of coronary heart disease: A policy statement of the Europaan
Atherosclerosls Soclety. European Hearl Joumnal 1967:8:77.

Third Report of the National Cholesterol Education Program {NGEP) Expert
Panel en Detection, Evaluation, and Treatment of High Blood Cholesterol in
Adfults {Adult Treatment Panel ). NIH Publication Mo 01-3670; May 2001,

=

2

21

cobas’

22, Passing H, Bablok W, et al. A General Regression Procedure for Mathod
Transformation. J Clin Chem Clin Blochem 1988;26:763-790,

FOR US CUSTOMERS ONLY: LIMITED WARRANTY

Roche Diagnostics warrants that this product will meet the specifications
stated in the labeling when used in accordance with such labeling and

will be frea from defacts in material and workmanship until the expiration
date printed on the label, THIS LIMITED WARRANTY IS IN LIEU OF ANY
OTHER WARRANTY, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR PARTICULAR
PURPOSE. IN MO EVENT SHALL ROCHE DIAGNOSTICS BE LIABLE FOR
INCIDENTAL, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES.

COBAS, COBAG [, COBAS INTEGRA, PRECHORM and PRECIPATH ane radumarks of Fincha.
Cahir b af pendict nemos oro Eadmarks of el sepeci holders,
Sigeifeant wadifon o changes: e indicalid By i ehamgn ber b e margh,

© 2003, Rochs Disgnasses

%&w Gastd, 0-62268 Mamnhzim

Floche Dlagnastics, mm. N Roche
US Customar Tochnienl Suppent 1-900-425 2006

93



APPENDIX M

CRP

94



CRPHS

, C-Reactive Proteln (Latex) High Sensitive Assay

cobas’

+ indicates cobas ¢ systems on which reagenis can be used

] Order Information

-

cobas ¢ syskems

C-Reactive Protein {Latex) High Sensitive Assay cobas ¢ 111
4xShtests Cat. No. 05007402 10 CRPHS: ACN 217 .
Calibrator f.a.5. Proteins (5 x 1 mlL} Cat No. 11385279 216 Code 656

— Calibrator fas. Proteing (5x 1 mL, for USA) Cat. No. 11355279 160 Code 658

—GRPT Control N {5 x 0.5 mL) Cal, No. 20766321 322 Code 235

~ Precinorm Protein (3x 1 ml) Cal. No. 10557897 122 Code 302

NaCl Dileent 8% (4 x 12 mL) Cat. No. 04774230 190 Codes 951
English Various assay melhods are available for GRP determination, such as
System Information nephelometry and turbidimetry. The Roche CRP assay is based on the
CRPHS: ACK 217 _ principle of particte-enhanced immunological aggiutination,
Intended use Test princlple??

I vitro test for the quantitative determination of C-reactive protein (CRP)

in human serum and plasma on the cobas ¢ 111 systern. Measurement of
GRP is of use for the detection and evaluation of inflammatory disorders
and associaled diseases, infection and tissue injury. Highly sensilive
maasuremant of CAP may ako be used a5 an aid in the assassment of the
risk of future coronary heart disease. When used as an adjunct to ather
laboratory evaluation methods of acule coranary syndromes, it may also be
an ad:diffonal independent indicator of recurrent event prognosis in patients
with stable coronary disease or acule coronary syndrome.

summwllﬂr‘uiﬁ.f&%w.ll.ﬂ.ﬂ.14,15.1‘,11.13.!!.3&21

C-reactive protein is the classic acute phase protein in inflammalory reactions,
Itis synthesized by tha liver and cansists of five identical polypeptide chaing
that form & five-member ring having & molecular weight of 105000 Daltons,
CRP is the most sensitive of the acute phase reactants and its concentration
Increases rapidly during milammatory procasses. Complexed CRP aclivates
the complement system beginning with C1g. CRP then iniliatas opsonization
and phagoeytosis of ivading cells, but s main funclion is 1o bind and detoxily
endogenous toxic substances produced as a resull of lissue damage.

CRP assays are used lo delect systeric inflammalory processes {apart

from certain types of inflammation such as SLE and Colitis ukcerosa); to
assess lreatment of bacterial infizctions with antibiotics; to detect intrautering
infactions with concomitant prematurs amnigerhenis; to differentiate

between active and inactive forms of disease with concurrent infaction,

e.g. in patients suffering from SLE or Colilis ulcerose; to therapeuticalty
monitor rheumalic disease and assess anli-inflammatory therapy; to
determine the presence of post-operalive complications at an early slage,
such ag infectad wounds, thrombosis and preumonia, and to distinguish
betwean infection and bone marrow transplant rejection,

Sensilive CRP measurements have been used and discussed for early
detection of infection in pedialrics and risk assessment of coronary heart
disease. Several studies came to the conclusion that the highly sensitive
measurament of CRP could be used as a marker to predict the risk of coronary
heart disease in apparently heallhy persons and as an indicator of recurrent
event prognosls. Increases in CRP values are non-specific and should not be
interpreted without a complete clinical history. The American Hearl Associalion
and the Centers for Disease Control and Prevention have made several
recommendations conceming the use of high sensitivity C-Reactive Profein
{hsCRP) in cardiovascular risk assessment, Testing for any risk assessment

...showild nnt ha nardarmad whila thara je an indiratinn of infantinn. euslamin

inflammation or trauma, Patients with persistently unexplained hsCARP levels
abiove 10 mg/l (95.2 nmoliL) should be evaluated for non-cardiovascular
eliologies. When using hsCRP to assess the rigk of coronary heart dseass,
megsurements shoukd be made on metabolically stable patients and
compared io previous values. Optimally, the average of hsCRP resLits
repealed two wesks apart should be used lor risk assessment. Scraening
the entire adult population for hsCRP Is not recommiended, and hsGAP is
not a substitute for tradilional cardiovascular risk factors. Acute coronary
syndrome management should not depend solely on hsCRP measurements.
Similarly, application of secondary prevention measures should ba based
on global risk assessmant and not solely on hsCRP measurements. Serial
measurements of hsCRP should no! be used to monitor trealment.

Particle enhanced immuno-turbidimetric assay.
Human CRP aggiutinates with latex parlicles coated with monoclonal and-CRP
antibodies. The precipitala is detarmined turbidimetrically,

Reagents - working solutions

R1 TRIS bulfer with bovine senim albumin and immunaglobuling {mouse);
preservative; stabilizers

SR Latex particles coated with anti=CRP (mouse) in glycine buffer;
presesvalive; stabilizers

Precautions and warnings

For in vitro diagnostic use.

Exercise the normal precautions required for handling all laboratory reagents.
Salety data sheet available for professional user on request.

Disposal of all waste material should be in accordance with local guidelines.

Reagent handling

R1 Ready for use.
SR Ready for use. Before use, invert several times, avoiding the formation
of foam,

Storage and stabliity

CRPHS

Shelf life at 2-8°C: Ses expiration date on
reagent

On-board in use and refrigerated on the analyzer. 4 weaks

NaCl Ditvent 9%

Shelf life at 2-8°C: Ses expiralion date on
reagant

On-board in use and refrigerated on the analyzer: 4 weeks

Spacimen collection and preparation '

For spacimen collection and preparation, only use suilable
{ubes or collection containers.
Only the specimens listed below were tested and found acceptable.

Piasma: Lnhaparif. K-EDTA plastma.

 The sample types lited viafe 15téi with a selection of sample collection fubes

Wi v LUl araRdig Bl T8 U 01 185INg, L8, NoT BN avaliame
tubes of all manulacturers ware tested. Sample callection systems from
various manufacturers may contain differing materials which could affect
the lest resulls in some cases. When processing samples in primary tubes
(sample collection systems), follow the instructions of the lube manufacturer.

Centriluge samples conlaining precipitates before performing the assay.

Seability:2¢ 3 days at 15-25°C

B days at 2-8°C

8 yearsal (-15)-(-25)°C
Materials provided

See “Reagents - working solutions" section for reagents.
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Materials required (but not provided)
See “Order information” section.
Distillad water

General faboratory equipment

Assa

For oglimum parformance of the assay iofiow the directions given in
this document for the analyzer concemed. Refer to the appropriate
oparator manual for analyzer-specilic assay instructions,

Thie performance of applications not validated by Roche is not
warranted and must be defined by the user.

Application for serum and plasma

cobas ¢ 111 system - test definition

Measuring mode Absorbance

Abs. calculation mode Kinetic

Reaction direction Increase

Wavelength A 552 nm

Calc. firstflast 17/34

Unit mipk (nmobL, mefdl}

Reaction mode Ri-5-5R

Pipetting parameters

Dilsent (Ha0)

R1 B2 ul

Sample 6yl 48 pL

SR 28 14 pl

Total volume 178 pl.

Calibration

Galibrator Calibrator f.a.5. Proleing

Calibration dilution ratio 15, 1:10, 1:20, 1:40, 1:80, performed
autornatically by the instrumant, and
Standard 6 = 0 mg/L.

Calibration mode Linear Interpofation

Calibration interval Each lot and as required following quality control
procadures

Enter the assigned lot-specific CRPHS value of the undifuted calibeator
{mgiL), indicated in the package Inser of C.las, Proteins,
Traceabilty: This method has been standardized against the reference
preparation of the IRMM (Institute for Reference Materials and
Measurements) BCR470/CAMATO (RPPHS - Reference Preparation
far Proteins in Human Serum).®

Quality control

For quality control, use control materials as listed in the

“Order information” section.

Other suitable control matarial can be used in addition.

The control intervals and Bmits should be adapted to aach laboralory’s
individugl requirements. Values obtained shauld fall within the defined
Fmits, Each laboratory should estabiish cormective measures to be
faken if values fall oulside the limits.

Calculation
The cobas ¢ 111 analyzer aulomatically cakoudates the analyle
concentration of each sample,

B T R T B S T

mgll x 0.1 = mgldL

e D%, el

cobas’

Criterion: Recovery within £10% of initial values al CRP levels of 3.0 mgiL.
Icterus: No significant interference up to an | index of 60 for conjugated
and unconjugated bifirubin (approximale conjugated and unconjugated
bilirubin concentrafion; 1026 pmaliL. (50 mg'dL)).

Hemolyss: No significant interference up to an H index of 700 (approximate
hemogiobin concantration: 435 umoliL. (700 mgldL}).

Lipsmia (Infralipld): No slignificant interference up to an L indax

of 500. There is poor comalation between the L index (cormesponds

1o turbidity) and triglycerides concantration,

Rheumatold factors up to 1200 1WmL do not interfere.

High-dose hook efiect: does not ocour at CRP concentraions balow

40 mail or 380 nmollL, Samples with concentrations »40 mgiL are
flagged either >TEST ANG or “HIGH ACT".

Drugs: No interference was found af therapeutic concentrations

using comman drug panels®?

In very rare cases gammopathy, in particular type igh (Waldenstdm's
macroglobufinemial, may cause unrefiable resulls,

Although measures wera lakan fo minimize interference caused by human
ant-mouse anlibodies, emoneous findings may be obtained from samples
1aken from patients who have been trealed with monocional mouse
antbodies or have racelved them for diagnostic purposes.

Far diagnostic purposes, the results should always be assessad in conjuncllon
with the patient's medical history, cinical examination and olher findings.
Special wash requirements

Nointerfering assays are known which require special wash steps.
Measuring range

015-20.0 my/L (143190 nmoliL, 0.015-2.0 mg/aL)

Lower delection Kmit

015 m/L {1.43 nmollL, 0.015 mgidL)

The lower delection limil represents the lowest measurable analyts leve!
thal can be distinguished from zero. It is calculated as the value lying
three standard deviations above that of the lowest standard,

Functional sensitivity (limit of quantitation}

0.3 mgi. (286 nmollL)

The functional senskivity (imit of quantitafion) Is the lowsst
CAP concentration that can be reproducitly measured with an
Inter-assay cosfficient of variation <10%,

Expected values

Consensus relerence inferval for adults:2®

IFCCICRM 470

mgidl mgL nmo¥l.
<0.5 <5/ <476

Thie COG/AHA recommended the following hsCRP cut-off paints
{lertikes) for CVD risk assassment:d120

hsCRP level {mg/L) hsCRP level {nmaliL) Relative risk
=10 <B.52 how

1.0-3.0 8.52-26.6 average
>3.0 >28.6 high

Patignts with higher hsCRF concenirations are more likely 1o develop
myocardial infarclion and severe peripheral vascutar disease.

Arfansle of tae and ahildpn 3 y
Meonates (0-3 weeks) 0.1-41 mg.l'L {0. 85-39 ] nmolJLJ
Childran (2 months-15 years): 0.1-2.8 mg/L (0.55-26.7 nmoliL)
It is Important to monitor the CRP concentration during
the acute phase of the iliness.
Each laboratory should investigale the transierabifily of the expected values o
its own patient population and if necessary delermine its own referenca ranges.
Increases n CRP values are non-specific and should not be
Intepreted without & complete cinical history,
When using hsCRP fo assess the risk of coronary heart disease,
measurements should be made on melabolically stabde patiants and compered

, lo previous values, Optimally, the average of hsCRP resulls repeated two

weeks apart should be used for risk assessment, Measurements should
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78 compared o previous values. Whan the resulls are being used for risk
assessment, patiants with persistently unexplained haCRP lavels of above
10 mgil {85.2 nmoliL) should be evaluated for non-cardiovascular origins.
Tesling lor any risk assessment shoud not be perlormed whila there is
indication of infaction, systemic inflammation or trauma.?!

Specific performance data
Representative performance data on the analyzers are given balow.
Resulls obtained in individual laboratories may differ,

Precision

Reproducibility was determined using human samples and controls in
an Internal protocol (wilhinerun n = 21, total n = 30).

The following results were oblained:

Wikhine-run Mean 50 cv

mglL {amoliL, mg/ot) mglL {nmold) %
Precinom Protein 114 (108, 1.14) 0.044 (0.421) 0.39
CRP T Control N 4.06 (38.7, 0,406 0.014 {0.133) 0.34
Human serum 1 0.49 {4.66, 0.048) 0.007 {0.069) 146
Humanseum2 402 (38,3, 0.402) 0.024 (0.232) 061
Human serm 3 16.8 {161, 1.69) 0.051 (0.458) 0.30
Tofal Maan s ov

gL famoifL, mg'aL) myL (nmaiil) %
Pracinom Protein 1.3 (108, 1.13) 0.057 (0.543) 051
CRPT Control i 3.0 (371, 0.39) 0.038 (0.362) 0.97
Human serum 4 0,48 (4.57, 0.048) 0.040 {0.093) 2.04
Human serum § 3.91(37.2,0.39) 0.054 (0.514) 137
Humanserum®  16.8 (160, 1.68) 0.116 (1.104) 0.69
tethod comparison

AP valugs for human serum and plasma samples oblained on the
cobas ¢ 111 analyzer (y) were compared o those detarmined with the
same reagent on & COBAS INTEGRA 400 analyzer {x).

Sample size (n) = 79

Passing/Bablok™ Linear regression
y = 1.085% - 0111 mgiL y=1.05t% - 0.202 mg/L
1= 0.562 1= 0.999

Tha sample concentrations of the reference system (x) ware bebween 0.21 and
18,8 mgll. (2.0 and 177 nmollL, 0,021 and 1.86 mg/dL).
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. Glucose HK
P « Indicales cobas ¢ systems on which reagents can be used
Order information cobas ¢ syslems
o Glucose HK cobas ¢ 111
4 % 100 tesls - Cat. No. D4657527 150 GLU2: ACN 767 .
GLU2U: ACN 305
®3 Calibvator Las. (12 x3 mL) Cat. No. 10759350 190 Code 401
e Calibrator fa.5. (12 3 mL, for USA) Cat, No. 10759350 350 Code 401
Precinom U plus, (10 x 3 mi) Cat, No. 12149435 122 Code 300
= Praginom U phus, {10 % 3 mL, for USA) Cat. No. 12149435 160 Code 300
N Precipath U plus (10 x 3 mL) Cat. No. 12149443 122 Code 301
= Precipath U plus (10 x 3 mL, lor USA) Cal. No. 12149443 160 Gorde 301
Praginom U {20 x 5 mL) Cat. No, 10171743 122 Code 300
Pracipath U {20 45 mL) Cal. No. 10171778 122 Code 301
English Reagent handling
System infarmation Ready for use.
GLUZ: ACN 787 Storage and stabllity
GLU2U: ACN 305 aluce
Intended use Sholf ife at 2-8°C: Soa expiraion date on
I vitror lest for the quanfitative determination of glucose in human reagent

| serum, plasma and uring on the cobas ¢ 111 systam.

Summaryha?

Glucoss is the major carbohydrate prasent in the peripheral blood. Owidation
of glucose is he major sourca of cellular energy in the body. Glucose
derived from dietary sources s converted to ghycogen for storage in the
liver or to tatty aclds for slorage in adipose tissus, The concentration of
ghucose in blood is controlied within narrow limits by many hormones, the
most important of which are produced by the pancreas.

The most frequent cause of hyperglyceria is diabetes melftus resulting
from & deficiency in insulin secration or action. A number of secondary
factors also contribute to slevated blood glucose levels. Thase include
pancreatitis, thyroid dysfunction, renal faflure and liver disease.
Hypoghycemia is less frequentiy observed. A variety of conditions may
cause low blood ghucose levels such as insufinoma, hypopituifarism

or insulin induced hypogiycemia.

Glucoss measuremant In urine is used as a diabales screening procadure
and to aid in the evaluation of glucosuria, to detect renal tubular defects,
and in the management of diabeles mellitus.

Test principle

UV test

Enzymalic referance method with hexokinase %3

Hexokinase catalyzes the phosphorylation of glucose to
glucose-B-phosphale by ATP

HE
——2  G5P 4+ ADP

Glucose-6-phosphate dehydrogenase oxidizes glucose-6-phosphate in
{he presence of NADP fo gluconate-6-phosphate. No ofher carbohydrale
is oxidized. The rate of NADPH formation during the reaction is directly
proportional to the glucoss conceniration and is measured photometrically.

Glucose + ATP

G-EFOH
e

LED MADDE

Reagents - working solutions
| R TRIS buffer: 100 mmelL, pH 7.8; Mg+ 4 mmokL; ATP: 21.7 mmollL;
NADP: =1.0 mmoliL; preservative
SR HEPES buffer: 30 mmelil, pH 7.0; Mg®: 4 mmoliL; HK (yeast):
2130 pkatl; G-6-PDH (E. coli): 2250 pkavl; presarvative

Precautions and warnings

For in vitro diagnostic use.

Exgreise the normal precautions required for handing all laboratory reagents.
Salety data shaet available for professional user on request,

Disposal of all waste material shoutd be In accordance wilh local guidefings.

hnannin 6.5 AADDRE LMy

On-board in use and refrigerated on the analyzer, 4 weeks

Specimen collection and preparation

For specimen coliection and preparalion, only use suitable

fubes or collection containers.

Only lh‘e specimens listed below were tested and found acceptable.
Serum

Plasma: Li-heparin, K3-EDTA or Na-fluoride plasma.

Collect blood by venipunciure from fasting individuals using an evacuated
tube system. The stability of giucose in specimens is affected by storage
temperature, bacterial iriation, and glycolysis. Plasma or serum
samples without presenvalive shoulkd be separated lrom the cefls or clof
within half an heur of being drawn. When blood is drawn and permitted

to clot and fo stand uncentrifuged at room temperalure, the average
decrease in serum glucosa is ~7% in 1 hour (0.28 to 0.56 mmaliL or 5

to 10 mgfdL). This decrease is the resull of glycolysis. Glycolysls can be
inhibited by collecting the specimen in fluoride tubes.!

The sample types listed were tested with a selection of sample collection tubes
that ware commercially available at the time of testing, i.e. not all avallable
tubes of all manufacturers were tested. Sample collection systems from
various manutacturers may contain differing materlals which could affact
the test resulls In some cases. When processing samples in primary tubes
(sample collection systams), follow the Instructions of the fube manufacturer,
Stability (no hemolysis):> & hours at 15-25°C

72 hours at 2-8°C

24 hours at 20-25°C

Stability in Na-fiuoride plasma:®

Using
Callect urine in a dark bofile. For 24 hours urine coliections, glucose
may be preserved by adding 5 ml of glacial acatic acid 1o the container
belore colleclion. Unp d wring samples may lose up to 40% of
their glucose afler 24-hours storage al reom lemperature.? Therefore,

on ice duing collection.®
T

& 4 Wi

Materials provided
See “Reagents - working solutions” section for reagents.

Materials required {but not provided)

See "Order Information” section

Deionized water

General laboratory equipment

hssay

For optimum performance of the assay follow the directions given in
this document for the analyzer concemed. Refer to the appropriate
operator manual for analyzer-specific assay instruclions.

T
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The performance of applications nol validated by Roche is not
warranled and must be defined by the user,

Application tor serum, plasma and urine
cobas ¢ 111 system - test definition

Measuring mode Absorbanca

Abs, calculation mode Endpoint

Reaction direction Incraase

Wavelength AB 340/408 nm

Cale. firstlast (serum, plasma) 1837

Cale. firsthast (uring) 16/38

Unit mmoliL

Reaction mode R1-S-SR

Pipetting parameters "

Diluent (Hz0}

1 150 pL

Sample 2ul 20 L

SR 30 pL )

Total volume 202 pt

Calibration

Calibrators Callbrator f.a.s.
Desonized water Is used automaticalty by
the instrument as the zero calibrator

Calibration mode Linear regression

Cafibration interval Each lot and-as required following quality
control procedures,

Traceabilily: This method has been standardized against IDIMS.
Quality control
Serumyplasma

For quality control, use control matenials as listed in the

“Ordder informalion” section.

Other suitable control material can be used In addition.

Urine

Quantitafive urine controls are recommendad for routine quality control,

The control intervals and limits should be adapled to each laboratory's
individual requiremants, Values obtained sheuld fall within the defined fimits.
Each laboratory should establish comective measures to be taken

il values fall outside the limits. ' ’

Follow the applicable govemment reguiations and local guidelines

for quality control.

Calculation
The cobas ¢ 111 analyzer automalically calculates the analyle
concentration of each sample.

Conversion factors:  mmolL x 18.02 = mg/dlL

mmadl. x 01802 = gL
mfdl ¥ 0.0555 = mmoliL

Limitations « interference®
Criterion: Recovery within £10% of infial value-al a ghicose
concentrafion of 6.38 mmoliL (115 mg'dL).

leterus: Mo signiicant interference up to an | index of 60 (approximate

conjugated and unconjugated bilrubin concentration: 1026 pmollL (80 mg/dL)).

Hemalysis: Mo significant interferance up to an H index of 1000 (approximale
hemoglodin concentration: 621 gmoliL (1000 mgidL)).

Lipemia (Intradipid): No significant inferference up to an L indax

of 2000. There is poor comelation between the L index (corresponds

to turbidity) and tiglycerdes concentration.

Drugs: Mo inlerference was found using common drug panets.”

In very rare cases gammopathy, in particular type IgM (Waldenstrom’s
macroglobulinemia), may causa unrefiable resulls.

cobas’

For diagnostic purposss, the resulls should always be assessed In conjunctiod
vith the patient's medical history, clinical examination and ther findings.
NOTE: Glucase values achieved on some proficiency lesling materials, when
evaluated agains! a glucose oxidase-oxypen electrode comparison method,
demonstrata an approximate 3% positive bias on average.

Special wash requirements

Nointerfering assays are known which require speclal wash steps
Measuring range

Setum, plasma and uring

0.11-40 mmoliL {1.98-720 mo/dL)

Determine samples having higher concantrations wia the rerun funclion.
Dilution of samples via the rerun function is & 1:10 daution.

Results from sampies diutzd by the renn function are automatically
multiplied by a fachor of 10,

Lower delection fimit

0.1 mmoliL (1.98 mgidL)

The lower detection limit represents the lowest measurabls analyte level

that can be distinguished from zero. It Is caiculated as the value lying

three standard deviations above that of the fowest standard.

Expected values

Plasma?

Fasling 3.88-6.98 mmollL (70-115 mgfdL)
Uring®

1 morning urine 0.3-1.1 mmoliL {6-20 mg/dL)
24 hours uring 0.3-0.98 mmoliL (6+17 mgidL)
act, to Tiglz:

Serumiplasma

Adulls #11+5.88 mmoiL {74+106 mgfdL)
60-80 years 4.56-6.38 mmoliL (B2-115 mg/dL)
>90 years 416-6.72 mmolL. (78-121 mg/dL)
Chitdren 3.33-5.55 mmolL (B0-100 mg/dL)
Neonales (1 day) 2,22-3.33 mmeilL {40-60 magdL)
Neonales (=1 day) 2.78-4.44 mmoliL (50-60 mg/dL)
Uring

24 hours uring <278 mmoli24 hours  {<0.5 /24 hours}
Random urine 0.06-0.83 mmollL {115 mgfdL)

Each laboralory should investigate the transferabillly of the expecled values to
ils own patient poputation and if necessary determine its own reference ranges.

Specifie performance data
Representaiive performance dala on the analyzers are given below,
Results obtained In individual laboratories may differ,

Precision

Reproducibiity was datermined using human samples and confrols In
an internal protocal (within-run n = 21, fotal n = 30},

The following results-were obtained:

Serum, plasma

Within-run Mean S0 cv

T mmold fmafdl ). omofl fmoidl )., 8
Praginom U 503 (0.8 0.05 (0.9} 10
Precipath U 140 {252) 012} 05
Human serum 1 227 (40.9) 0.03{0.5) 11
Human serum 2 100 {180} 04 2 08
Total Mean S0 cv

mmoll. (mg/dl)  mmall (mglt) %

Pracinorm U 542 (92,3) 0.03 (0.5) 07
Precipath U 141 (254) 0.1{2) 0.5
Human serum 1 2.52 (45.4 0.01 (0.2) 0.5
*Human serum 2 .80 (178) 0.06 {1} 06
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Unie
Within-run Mean 50 cv
mmaiit. (gL} mmoll (mg/dl) %

Control lavel 1 190 {34.2) 0.01 (0.18) 0r
Controf lavel 2 15.7 {283) 0.04 (0.72) 03
Urine sample 1 0.80 {14.4) 0.01 {0.18) 16
Uring sample 2 0.0 (541) 010 {1.80) 0.4
Method comparison

Glucose values for human serum, plasma and urine samples obtained on
the cobas ¢ 111 analyzer (y) were compared wilh those determined using
the same reagent an a COBAS INTEGRA 400 analyzer (%),

Serum, plasma

Sample: size (n) = 80

Passing/Bablok'® Linear regression

y = 1,02x - 0.009 mmolil y = 1.02¢ + 0.019 mmoll
T=0.883 r=1.000

The sample concentrations were between 2,2 and 29.8 mmaoliL. (39.6 and
537 mgldL),

Ling
Sample size (n) = 54

Passing/Bablok'® Lingar regression
y = 0.884x - 0,007 mmokL ¥ = 0.986x ~ 0.047 mmok/L
T=0991 r=1.000

The sample cancantrations were between 0.13 and 39.1 mmol/L {2.34 and
705 mgrdL).
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HDL-Cholesterol plus 3rd generation

cobas’

. * Indicates cobas ¢ systems on which raagents can be uged
Order information cobas ¢ systems
HOL-Cholesterol plus 3rd generation cobas ¢ 111
4 % 100 tests Cat. No. 04657560 130 HOLC3: ACN 435 M
Calibrator f.a.5. Liplds {3 x 1 mL) Cat. Mo, 12172623 122 Code 424
Calibrator 2.5, Lipids (3 x 1 mL, for USA) Cal. No. 12172623 160 Code 424
Precinom L (4 x 3 mL) Cat, No. 10781827 122 Code 304
Pracipath HOULDLC {4 x 3 mL) Cal. No. 11778552 122 Code 319
NaCl Diluent 9% Cat. No. 04774230 180 Code 851
English PEGisil okase
System Information HOL-cholesterol + 0y ——————= fécholestenone + HyOs
HDLC3: ACN 435 In the presence of peraxidase (POD), the hydrogen percxids generated

reacts with 4-amino-antipyrine and HSDA to form a purple-blue dye, The -
Intended use color inensity of this dye is direclly proportional 1o the HOL-cholesterof

In vitr diagnestic test for the quantitalive determination of the HDL-cholastsrol
concentration in human serum and plasma on the cobas ¢ 111 system,

Summary!

High density Fpoproteins (HOL) are responsible for the reversa transport

of cholesterol from the peripheral cells to the liver. Here, cholesterol is
translormed o bils acids which are excreted into the intestine via tha bikiary
Iract. Monitoring of HDL-chulesteral in serum is of clinical Imporiance since an
Inverse comelation exists betwaen sanim HDL-cholesterol concentrations and
the risk of atharosclerdic disease, Elevated HDL-cholesteral concentrations
are protactive against coranary heart disease, while raduced HDL-cholesterol
concentrations, particularty In conjuncion with elevaled trighycerides,
Increase the cardiovascular risk.! Strategies have emenged to increase

the level of HDL-cholesterol to treat cardiovascular disease.2?

j A variety of methods are avaliable to determine HDL-cholesterol, Inchuding
uitracentrifugation, electrophoresis, HPLC, precipitation-based methods and
dirgct methods. OF these, the direct methods are used routinaly. Several
approaches for direct measurement of HDLcholesterol in serum have
been proposed, including the use of magnetically responsive particles as
polyanion-metal combinations and the use of polyethylane ghcol (PEG)
with anti-apaprotain B and antl-apoprotsin Clll antibodies.

This automaled mathod for direct detarmination of HDL-cholesterol in .
serum and plasma uses PEG-modified enzymes and dexiran sulfate. When
cholesterol esterase and cholasterol oxidase enzymas are modified by PEG,
they show selective catalytic activities toward Epoprotein Tractions, with the
reactivity increasing in the order:

LOL < VLDL = chylomicrons < HOL 45578500 ,12.13,14 15,6

Non4asting sample resulls are skightly lower than fasting results. Comparable
non-fasting results were ebserved with the beta quantification method. 17,1818
The Roche direct HDL-cholesterol assay meets the 1998 Mational

Institutes of Health (NIH) / National Cholesterol Education Program

(NCEP) goals for accaptable perormance. The results of this

method correlate with these obtained by precipitation-based methods

and also by an ultracentrifugation method.

Test principlet*

Homogeneous enzymatic colarimetrc tast,

In the presence of magnesium lons, daxiran sulfate seleclively forms
water-soluble complms with LDL, \!LDL and ch,rlumrom; wruuh

e T A TR T v eyiren.

The chalesteral concentration of HOL-cholesierol is determined

enzymatically by cholesterol esterase and cholestero oxidase coupled

with PEG 10 the amine groups (approx. 40%).

Cholesteral esters are broken down quantitatively into free cholesterol
and fatty acids by cholesteral esterase,

FEG-cholastaral esierase
HDLcholesterol + RCOCH

In the presance of oxygen, chotesteral is oxidizad by cholestero! oxidase
to A'-cholestenone and hydrogen peroxide.

HDL-cholesterol esters + HaO

concentration and is measured photometrically.

2 Hoy + d-aminc-antipyiing + HSDA® 4 H' 4 HoD o
purple-blue pigment + 5 H0

*H3DA = Sodiuam N-{2-hydey-3-sulloprapyi)-&,5-dmesharyeiling

Reagents - working solutions

R1 HEPES buffer: 10.07 mmollL; CHES: 96.85 mmoliL, pH 7.4; Dextran
sulfate: 1.5 o/L; magnesium nitvate hexahydrate: 2117 mmalll:
HSDA: 0.96 mmaliL; ascorbate oxidase (Eupenicillium sp., recombinant):
=50 pkatil; POD {homseradish): 216.7 pkatil; preservative

SR HEPES butfer: 10.07 mmell, pH 7.0; PEG-cholesterol esterase
{Pseudonomas spec.): 23.33 pkatl; PEG-cholestarl oiddase
(Straptomyces sp., recomblnanth: 2127 pkatiL;
POD (horseradish): 2333 katiL: 4-aminc-anlipyfire: 2.45 mmollL;
preservative

Precautions and warnings

For in vitro diagnostic use,

Exercise the normal precautions required for handling ali laboratory reagents.
Safety data shest available for professional user on request.

Disposal of all waste material should ba in accordance with local guidelines,

Reagent handling

Ready for use,

Tha intrinsic pink cotor of the cholesterol reagent doas not interfera with the test.
Inaccurate pipetting of reagent, leading Lo potentially eroneous results, may
becauaedhymass[vehamngolhsmmﬂ Ensure that foam is removed
from the surlace of the reagent prior to setling the reagent in the analyzer.

Storage and stabllity

HOLCS

Shelf e at 2-8°C: See expiration date on
reagent

On-board in use and refrigerated on the analyzer. 3 weeks

NaCi Difusnt 8%

Shelf life at 2-8°C: See expiration dale on
reagent

g T e e L P e e e
Spacimen coltection and preparation

For spaciman collection and preparation, only use suitabla

lubes of colaction containgrs.

Only the specimens listed below were tested and found acceptable.
Serum.

Plasma: Li-Hsparin, Kg-EDTA plasma.

EDTA plasma causes decreased rasufts

It is reported, that EOTA slablfizes lipoproteins.2

Fasling and non-fasting samples can be used.'® Collect blood by
using an evacualed tube or syringe. Specimens should preferably
be analyzed on the day of collection,
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The sample types listed were tested with a selection of sample collection tubes
that were commercially available at the time of testing, i.e. not all available
tubes of all manufacturers were tested. Sample colleclion systems from
various manulaciurers may contein ditfering materials which could affect

the test results in some cases, When processing samples in primary tubes ~
{sample collection sysiams), follow the instructions of the tube manufacturer.

Centrifuge samples containing precipitates before performing the assay.
Stabifty:'® 7 days at 2-8°C
30 days at -70°C

Materials provided
See "Reagents - working sofutions” section for reagents.

Materials required (but not provided)
See “Order information” section,
Delonized waler .

General laboratory equipment

Assay

For optimum performance of the assey follow the directions given in
this document for the analyzer concemed. Reder to the appropriate
aperator manual for analyzer-specific assay instructions.

The performance of applications not validated by Roche 1s not
warranted and must be defined by the user,

Application for seruin and plasma
cobas ¢ 111 test definition
Measuring mode Absorbance
Abs. calculation mode Endpoint
Reaction direction Increase
Wavelength AB BA/B5T nm
Cae. firstlast 16137
Unit mmoliL
Reaction moda R1-S-3R
Pipetting parameters
~ Divent (H,0)
i i 150 pL
Sample 25 70 L
SR 50 pL
Total wolume 209.5 pL
Calibration
Calfbrators Callbrator f.a.5. Lipids

Deionized water is used automatically by
the instrument as the zero calibrator,
Calibration mode Linear regression
Calibration interval Each lot and as required following quality
conlrol procedures

Traceability:™® This method has been slandardized agains! the designated CDC
refarence method {designated comparison method).? The standardization
meets the requireménts of the “HOL Cholesterol Method Evaluation Prolocol
for Manufacturers” of the US National Reference System for Cholestarol,
CRMLN {Cholesterol Reference Methad Laboratory Network), November 1694,

Quality control

For quality control, use control materials as Fsted in the

“Order Information” section.

Other sultable control material can be used in addition.

The control intarvals and limits shouid be adapted fo each laboratory's
individual raquirements. Values obtalned shauld fall within the defined limits.
Each laboratory should estabish commactive measures to be taken

if values fall owlside the limits,

Fodlow the applicable govemmen regulations and local guidetines

for quality control,

Quality control malerials are intended for use onty as monitors of accuracy
and precision. The Laboratory Standardization Panal (LSF) of the National

cobas’

Cholasterol Education Program in the United States recommends two levels of
conlrols, one in the normal range (0.9-1.7 mmoliL or 35-65 mg/dL} and one
near the concentration for decision making {<0.9 mmoliL or <35 mghdL).

Caleulation
The cobas ¢ 111 analyzer automatically calculates the analyte
concenlration of each sample.

Corverslon factors:  mmollL x 38.66 = mg/dL
mmokL x 0.3866 = g/l
mgldL. x 0.0258 = mmol/l.

Limitatlons - interference?es

Criterlon: Recovery within £10% of inifial value at a HDL-cholesterol
concantration of 1.6 mmaliL (61.8 mghil).

leterus: No significant interference up to an | index of 28 for conjugated
and 60 for unconjugated bilirubin {approximate conjugated bilisbin
conoantrafion 478 pmall. (28 mgidL) and approximats unconjugated
bilirubin concentration 1026 pmollL (60 mg/dL)).

Hemolysis: No significant interference up to an H index of 1000 (approximate-
hemoglobin concentration: 621 pmolL. {1000 mgidL)).

Lipamia: No significant interference up 1o an L index of 1000. No
significant intarferance: from native trighycerides up to 11.4 mmolL .
{1000 mg/dL). There is poor correlation between the L index {corresponds
to turbidity) and triglycerides concantration.

The ciaim for lipemia interference is based on the Glick model, which usas
Intrakipit 25 an arlificial subsirati, To date, there is no model available
which can mimic interference by trigiycerides, as trighyeeride levels in
palient le?mmans behave unpredictably, depending on the naturs of the
eslerif aclds n the samples. Patient specimens with elevated
|nglmnda levels are very often lipamic, Therefore customers cannot
verity inferference by friglycerides in pabent specimens.

Orher: Elevated concenirations of frea fatty acids and denatured protaing
may cause falsaly elevated HDL-cholesterol resuis.

In rare cases, elevated immunoglobulin concentrations can lead to
falzely dacreased HOL-cholesterol results.

Astorbic acid up to 2,84 mmoliL (50 mg/dL) does not interfere.

Abnormyad liver function affects lipid metabolism; consaquently, HOL

and LDL results are of imited diagnostic value. In some palients with
abnormal liver funcion, the HDL-chalesterol results may significantly differ
from those oblained using acknowledged relerence methods such as
ultracentrifugation or the DCM (designated comparison mathod),

Drugs: No interferance was found using common drug panels.?

In viery rare cases gammopathy, in particular type IgM (Waldenstrém's
macrogiobulinemia), may cause unreliable resuits.

For diagnoslic purposes, the results should always be assessed in conjunction
with the patient's medical history, clinical examinalion and other findings.
Special wash requirements

No interfering assays are known which require special wash steps
Measuring range

0.08-3.12 mmaliL. (3-120 mgidL)

Determing samples having higher concentralions via the rern funclion.
Dilution of samples via tha rerun {unction is a 1:4 dilution,

Resulls from samples diluted by the ranun funclion are a.utomallcall}r

. muiticied by 8 factor of 4.

Lower detoction b

0.08 mmollL. (3 mg/dl.)

The lower detection limit reprasents the lowes! measurable analyte level
that can b distinguished from zero. It is calculated as the value lying
three standard deviations above that of the lowest standard.

Expected values

No risk Moderate risk High risk
Femalestrzsan >1BBmmoll 115068 mmoll <115 mmoilL
{65 mg/dL) {4565 mg/dL) {<45 mell)

Males? 282 >1.45 mmolL 0.90-1.45 mmoliL <0.90 mmelL

' {55 mgdL) {35-55 myelL) {<35 mgydL)
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lational Cholesterol Education Progratn (NCEP) guidelines:3
<40 mgidl.: Low HDL-cholesteral {major risk factor for CHD)
260 mgidL: High HDL-cholesterol (“negative” risk factor for CHD)
HDL-chelesterol is afiscted by & number of factors, .. smoking,
exercise, hormones, sex and age.

Each laboratory should investigate the bansferability of the expected values to
its own patient population and il necessary determine lls own relarence rangss.

National Cholestero! Education Program (NCEP) guidelines are based on
serum values, and when classifying patients, serum or serum equlvalent
values should be used. Therefore the NCEP recommands a factor of
1.08 to convert EDTA plasma values to serum values. However, our

own Investigations revealad that a factor of 1.06 should be used for the
HDLCA reagent. To comply with the 1998 NCEP goal of & <5% bias

we recommend that each (aboratory validate this conwersion factor and
anter il into the lest parametars for HOL_C (435).

Specific performance data
Representative performance data on the analyzers are given below.
Results obtained In individual laboratories may differ.

Precision
Reproducibifity was determined using human samples and
controls in an intemal protocol (within-run n = 21, total n = 30).

The following results were oblained:
Withir-run Mean 5o [+
mmoll {mgiel]  mimoll (mg/t) %
Precinom L 1.20 (46.4) 0008 (0.308) 067
Precipath HDLLDL-G .92 (35.6) 0.009(0.363) 103
Human serum 1 0.85 (32.9) 0013 (0.503) 153
Human serum 2 246 (35.1) 0.021 (0.612) 085
lotal Mean 8D cV
mmoll (mgl)  mmoll fmgidl) %
Precinam L 1.23 {47.6) 0.015 (0.580)  1.21
Precipalh HDULDL-G  0.74 (27.4) 001 (0.421) 154
Human sarum 3 0.51 {19.7) 0.013(0491) 247
Human serum 4 2.09 (80.8} 0.016 (0615 0.7
Method comparison

HDL-chotesterol values for human serum and plasma samples oblained on
the cobas ¢ 111 analyzer (y) were comparad wilh those determined using
the same reagent on 2 COBAS INTEGRA 400 anafyzer ().

Sample size (n) = 101

Passing/Bablok® Linear regrassion
¥ =0.870¢ + 0.015 mmoliL ¥ =0.970x + 0.018 mmolL.
T=0.877 r=0.989

The sample concentrafions ware batween 0.16 and 3.05 mmoblL (6.2 and
118 mydL).
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Triglycerides
i * Indicales cobas ¢ systems on which reagents can be used
Order information cobas ¢ sysiems
e Toglycarides cobas ¢ 111
4% 50 tests Cat, No. 04657594 190 TRIGL: ACN 781 ¢
Calibrator f.a.5. (12 x 3 mL) Cat, Mo. 10759350 190 Code 401
-~Calibrator 2.5, {12 x 3 mL, for USA) Cal. No. 10759350 360 Code 401
“ Precinorm U plus (10 x 3 mL) Cat. No. 12149435 122 Code 300
= Precinom U plus (10 x 3 md,, for USA) Cal No, 12149435 150 Code 300
Pretipath U plus (10 x 3 ml) Cat, No. 12149443 122 Code 31
- Pretipath U plus (10 x 3 mL, for USA) Cat. No. 12149443 160 Code 30
Pracinom U (20 x 5 mL) Cal No. 10171743122 Code 300
Precipath U (20 x 5 mL) Cal. No. 10171778 122 Code 301
English Precautions and wamings
For in vitro diagnostic use.
System information Exsrcise the noimal precautions required for handiing all laboralory reagents,
TRIGL: ACN 78t Salely dala sheet available for professional user on request.
Intended use Disposal of all waste material should be In accordance with local guidelines.

In vitro test for the quantitative determinalion of trglycerides in human
serum and plasma on the cobas ¢ 111 system,

s"mwl.t.iﬂ.u

Triglycerides ate esters of ihe ihydric alcohof glycarol with 3 long-chain falty

acids. They are partly synthesized in the ver and parlly ingested in food.

The delermination of tiglycerides is wtiized in the diagnosis and teatment
of patients having diabetes mellitus, nephrosis, fiver obstruction, lipid
metabolism disorders and numerous other endociine diseases,

', The enzymatic triglycsrides assay as described by Eggstein and Kreutz
still required saponification with potassium hydroxide. Numerous attempls
wene slibsequently mada to replace alkatine saponification by enzymalic
hydrotysis wilh lipase. Bucolo and David tested a lpase/piolease mixture;
Wahlefeld used an eslorase from the liver in combination with a particulary
effective Bpase from Rhizopus arhizus for hydrolysis.

This method Is basad on the wark by Wahlefeld using a lipoprolein lipase
from microorganisms for $he rapid and complete hydrolysis of rigiycerides
o glycerol followed by oxidation to dihydroxyacetons phosphate and
hydrogen peroxide. The: hydrogen peroxide produced then reacts with
4-aminophenazone and 4-chlarephenol under the calalylic action of
paroidase t form a red dyestull (Trinder endpoint reaction). The color
intensity of the red dyestulf formed is direclly proportional to the tiglycaride
concentralion and can be measured photometricaly.

Test principle®
Enzymatic colorimatric test,

iglycerides+3H0  —*X = gycerol + 3 ROOOH

ahycerol + ATP _%. glycercl-3-phosphate + ADP
g

glycerol-3-phosphate + Oz m—) diydroxyacetone phosphate + HaOp

[T S PP TR .. ... I
o P e

by

4-{p-benzoguinone-mongimino)-phenazene + 2 Ha0 + HEI
Reagents - working solutions

R1 PIPES buffer. 50 mmoliL, pH 6.8; Mg?*: 40 mmoliL; sodium cholate:
0.20 mraoliL; ATP: 21.4 mmolfL; 4-amingphenazong: 013 mmaiL;
A-chlorophenal: 4.7 mmolL; LPL (Pseudomonas spec.): 283 pkat/L; GK
(Bacillus stearothermophilus): 23 pkatiL; GPO (E. col): 241 pkat'L; POD
{horseradish): 21.6 pkatlL; presarvalive

Reagent handling

Ready for use,

Inaccurate pipetting of reagent, leading to potentialty erroneous resulls, may
be caused by sxcessive foaming of this reagent. Ensure that foam is removed
from the surface of the reagent prior to setting the reagent in the analyzer,

Storage and stabllity

TRIGL

Shell life at 2-8°C: See expiralion date on
reagent

On-board in use and refrigeraled on the analyzer: 2 wesks

Specimen collection and preparation
For specimen collection and preparation, anly use suitable
lubes or collection contalners,
Only the specimens listed below were tested and found acceplable,
Serum
Plasma: Li-heparin, Kg-EDTA plasma.
EDTA tubes thal are less than 1/2 ful Mmay cause a negative
bias for trighycerides results,
Patients should refrain from eating for 10 to 14 hours before blood is drawn.
Samples must be drawn in a soap and glycerol free collection devics.,
The sample types fisted were fested with a selection of sample collection fubes
that were commercially available at the time of testing, i.2. not all avalable
tubes of all manufacturers were tested. Sample collection from
various manulaclurers may contain differing materials which could affsct
the test resuits in some cases. When processing samplas in primery lubag
(sample colkection systems), foiow the instructions of the tube mantfaciurer,
Centlfuge samples containing pracipitates before performing the assay.
Stabilty” 57 days at 2-8°C

3 months at (-15)4-25)°C

several years at {-80}-(-80)°C

Materials provided
See "Reagents - working solutions” section for reagents.

" malernians requirea (DUt not providea)
“Bee “Order information” section.

Daionized water
Genera| laboralory equipment

Assay

For oplimum performance of the assay follow the directions given in
this document for the analyzer concemed. Reler to the appropriate
operator manual for analyzer-spacific assay inslructions.

The performance of applications not validated by Roche is not
wasranked and must be defined by the user,
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Application for serum and plasma
cobas ¢ 111 system - fest definition

Measuring mods Absorhance
Abs. calcutation moda Endpaint
Raaction direction Increase
Wavelenglh A/B 512/659 nm
Cale. firstlast 621
Unit kL
Reaction mode R-S
Plpetting parameters
Diluent {Hz0)
R 120 pb
Sample 2 2By
Total volume 150 L.
Calibration
Callbrator Calibrator f.a.5,
Deionized water is used automatically by
the Instrument as the zero calibrator
Calibration mode Linear regression
Callbration interval Each lot and as required following quality

control procedures
Traceabifty: This method has been standardized against the DS method.

Quallty control

For quality confrol, use cantrol malerials as Ested in the

“Order information” section,

Other-suitable control material can be used in addiion.

The control intervals and fimits should be adapted to each laboratory’s
individual raquirements. Vakues obtained should fall within the defined limits,
Each laboratory should establish corrective measures to be taken

if values fal! oulside the limils.

Calculation
The cobas ¢ 111 analyzer automatically calculales the analyle
concentration of each sample,
Comvarsion factors:  mmoliL x 88.5 = mg/dL

mafdL x 0.0113 = mmoliL
Limitations - Interference®
Crilerion: Recovery within & 10% of initial values af riglycerides
levels of <2.3 mmollL (<200 mg/dL).
Icterus; No significant interference up to an | index of 5 {approximate
conjugated and unconjugated bifirubin concentration: 57 pmokL {5 mgfdL)).
Hemalysis: No significant Inferference up to an H index of 200 {approximate
hemaglabin concentration: 2124 pmolL (200 moidL).
Endogenous unesterified ghyeerol in the sample wil falsely
elevale serum trighycerides.
Drugs: No interierence was jound using common drug panals.®
Exception: Ascorblc acid and calcium dobesilate cause arlificially low
trighyserides resuits at the tested drug levels, levodopa, mefhyldopa and
phenylbutazons cause arliflcially low triglycerides resuls at a higher drug level
and Intrallpld causes artificlaly high triglycerides results at a higher drug level.
In very rare cases gammopathy, in particular type Igh (Waldenstrom's
macroglobulinemia), may cause untefable resulls.

For diagnostic purposes, the results should always be assessed in conjunclion
SR " ol

Spacial wash requirements
Mo interfering assays are known which require special wash steps.

ninnl cucminatlan.ond.otherlodimmn. e
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Measuring range

01-10 mmoliL {8.85-885 mgidL)

Delermine samples having higher concentrations via the rerun lunction,
Dilution of samples via the rerun function is a 1:10 dilution,

Results from samples déuted by the rerun funclion are automatically
multipfied by a factor of 10.

Lower datection limi

01 mmoliL. (8.85 mgidl)

The: lower detection Iimit represants the lowest measurable analyte level
that can be distinguished from zero. It is calculated as the value lying
three alandard devialions abova that of the lowest standard,

Expected values according to NCEP®
Normal range: <2.3 mmoilL (<200 mgfdL).

Clinical Interpretation acoording to the recommendations of the
European Atherosclerosis Society:!

mmolL mgfdL Lipid metabolism disorder
Cholesterol <62 <200 No
Triglycerides <23 <200
Yes
Cholesterol 5278 200-300 if HOL-cholestarol
<0.9 mmoiL (<35 mydL)
Cholesterol >T8 =300 Yas
Trighyoerides »2.3 >200

Each laboratory should investigats the transfarability of the expecied values fo
s own patient population and if necessary determine its own reference ranges.

Specitic performance data
Representative performance data on the analyzers are given below.
Resuits obtained In individual laboratories may differ,

Precision

Reprodusbility was defermined using human samples and
controls in an internal protocol (within-un n = 21, total n = 30).
The following resulls were oblained:

Within-run Mean 50 [+

mmoll (mgidl)  mmoll (mgfdl) %
Precinom U 13 {115) 0.01 (0.67) 058
Pracipath U 2.2 (195) 0.02 {147} 0.5
Human sefum 1 1.7 (151) 0.02 {1.96) 133
Human serum 2 58(522) 0.05{4.26) 082
Tolal Mean sp cv

mmoll mgil)  mmolll {mgldl} %
Precinom U 136 (120} 0.02 (141 158
Precipath U 234 (207) 0.04 (3.60) 174
Human serum 3 122 (108) 0.01 {0.99) 092
Human sarum 4 864 (768) 0.31(27.8) 364
Method comparison

Trighycenides values lor human serum and plasma sampies obtainad on
the cobas ¢ 111 analyzer {y) were compared with those determined using
*he same reapent on a COBAS INTEGRA 400 analyzer (x).

Sample size {n) =73

Passing/Bablok™ Linear regression
y = 1.035x - 0.017 mmallL ¥ = 1.040x - 0.015 mmalL
1=0976, Y 112 -

The sample dnc\eﬁﬁm&ms‘ wéra petween 0.4 and 10 mmollL {55 and
865 myhL).

cobas ¢ systems
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FOR US CUSTOMERS ONLY: LINITED WARRANTY

Roche Diagnoslics warrants that this product will meet the specifications

stated in the labeling when used in accordance with such labefing and

will be free from defects in material and workmanship until the expiration

date printed on the Jabel, THIS LIMITED WARRANTY IS IN LIEU OF ANY

OTHER WARRANTY, EXPAESS OR IMPLIED, INCLUDING ANY IMPLIED

“VARRANTY OF MERCHANTABILITY OR FITNESS FOR PARTICULAR
JRAPOSE. INNO EVENT SHALL ROCHE DIAGNOSTICS BE LIABLE FOR

INCIDENTAL, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES.
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HUMAN IMSULIN SPECIFIC RIA KT
#50 TUBES [Cal. & HI-14K)

L INTENDED USE

insulln is & palypeplide hormone secreded from beta sl of the pancress. The primary funclion of Insulin
|5 by antnal béand glucoss lisvels thrasgh s Fochemical adions on oslulae glecoss uplake,
ghycogerasls, Hpogenests, and gleeose oddation, Insulin secretion (nie the Boodsinsm ts predeminanity
eaidialiad by the leal of glicesa in plasana bul is also inlleanced by olher teelors, sweh &2 rawsd
irdHeeEs, inleetng homones, and ather bola coll seceiary homanes. The moasmemand of -
gyl concaniralions may aid in the diagnasis of gondions, sush as pasifebtastasis, sletooll e,
and wanous meudin reslstant condilions, such a5 disbetes meBitus. This Human Insuln Specific BE §s for
the guariiiative gatermmaton of Insukn in sensm, pasma, and sawes cullure madia, This assey does rt
crogg-rEacl with Human Peolrsulin (<0.2% ) and lheredose measuras "nsa” lasulin fevals, Itis s
comphetaly homoogoes assay singe (he anlibedy was ralsed againsl puiSad Humin ngalin and bath the
standard and e rscer ate prapared wilh Haman Inswlin.

Far regearch parposas andy.

I PRINCIPLES OF PROCEDURE

b radieimrancassay, & lixad concenirafon of fabaled eacar anlipen is indubated wilh a corslard Eution
ol ankisarum such that the concenlration of antigen bindng stes ontha artbody is limiled, far scempis,
ol S0 of Ihi folal racer concenbraton may ba bound by entibody. W unkabelad artigen |5 added 1o ths
syhlam, Mg S com@elilion bebes e nbeled reoer and uilaboled anBgen lor i lmiled and conatand
number of bindng stes on e anlbedy. This, i amownt of tecer bound 1o anbhody wit dopnease B
e coneenirgbion of unlabaled anligen ncreases This tan be medgorad Atar sepafsting anlibody-bawnd
i Tra ecar ardd counsng ans of g othar, o Bodh faclions. A standard cur i 5et up wiih
inGraEsng concensralions ol standand wilahekid ansgen and from this oire i sencsnt of antigen o
Linkremr Sarrges can ba calculabed Thus, the lowr Basic necessilies lof A (RGGINPUNOBSEEY &yelam
ard: A speeiis andisonam o the antigen 1 be measered, e availabdity of o radioactive kbeled form af
i anligen, & melhod whanaby aniibedy-bownd fracer can be saparabed lrom ha unbound bracar, and
farily, A0 BT MEn 10 Cout Tasaactiviy.

The Mllpere Human suin sssay ulzes " Habefed Human Insusin and a Human esulin anliserm b
ﬂalmmhulﬂﬂ Dl of |Agudin i Sarum, prasma ar lissae cufione meda by tha doubie anlibadyPEG
techrigae’

M. REAGENTS SUPPLIED
Each kit s sullicent o mun 250 wbed and containg iba follawing reagents.

A Adsiy Buller
1.05M Phosphossling pH 7.4 condaireng 00250 EDTA, B00% Sodum Azida, and 1% RlA Grade
BEA
Crsntiy: 40 mlvial
Praparation; Heedy 1o use

B.  Human sukn Antibody

Guinan Pig anki-Human nsulin Spacilic ardibady in Assey Bulfer
Ouanlity: 26 mbivial

Preparation: Raady ta use

HEak-Rey. 28-FEG-20t1 2 . WILLIFORE
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w.

REAGENTS SUPPLIED {oontmued)

¥ finsulin

1 Lpnaudin Labal, HPLG peiSed (spacilic aclivity 367 50

Lyephiizad for stabdity. Freshly idinated abel containg <5 gCi (185 kBg), calibraled o the 13
Monday of aach mordh

Cnrantity: 2T mibial upon hydration

Proparalion. Coetarts Lyophillzed. Hydrale with enties carenls of Label Hydraling Bufior. Alow
b sl &t rocin lemparadues for 20 minalas, with socasional gentie mixing

Lated Hydrating Buffers

Asgay Bulles conbaining Mormal Guinsa Pig Semun as o canier. Used b hydrate bl
Canlity: 27 milhvial

Froparalion: Feady o uge

Hyuman Insulin Sandards

Purilied Recomibéinant Human bnsulln in Azsey Buller al the followeing concentration:
200 plired

Qieantiz: Z il sl

Praparation: Ready o use

Quinkity GConbrols 1 & 2

Purilied Recombinant Human nsuln m Assay Bulier
Csantity: 1 mLAial

Preparation: Fesdy o uss

Pregapitating Resgent

Gipal ani-Guines P IgG seruem, 3% PEG and 0005% Triten X- 100 In 005K Phosphoseine,
{HO2EM EOTA,

{.0E% Sodivn Azide

Cluandity: 280 mifvial

Propmation: Raady (oo chil to £°C.

STORAGE AND STABILITY

Fefrigarate al reagents babwaen 2 and 840 for shar-tenm sicrage. For prolongest slarmags (=2 weeks),
ireean al < -0, Awad moltiphe (>0} feaaiben cpoles. Refar o date on botle for explralicn whin
slonmd &l = -20°C, Do mal mie reagen s Srom dilfenent ks unlées ey have Lhe same al nembar,

Y.

A

REAGENT PRECAUTIONS

Radipactive Malerizls

Thiz radipaclive maleral may be recelved, soquened, possessad ard used anly by research
perganne of clinigal arboraicesa s far in-ibn réseacch s nal myvalving milernal or exlarmial
adminigiralinn of the mataisd, or tha radéaticn theee from, g heman beings or animals. B receipl
Ao usilion, poessssion, use and ransler sna subjesd Lo b regulstions of e U_ 5. Noclear
Ragulatary Commizsian (KRC) or of a State wilh which tha Coenmission has enterac o sn

Ay e U e EREICIEE U] § gL i

Tho folmeing see sagpested gencsat ndas tor the sale usa of radinaciive mataral, The customer’s
Hadiation Snfety Offices i uilimately respansibde fod the safa FardBag snd use of radcsaicive malardal,

Hi-14K-Rew. 25-FES-2011 3 MILLEFORE
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REAGENT PRECAUTIONS {continund)

Wear appropriata persoral Savices ot all fimas while in arees whare mdicactive meterials sne
usad or shared,

Waar laboralory coats, dispasabie gloves, and slher pralecive cholhirg al all limas,

Monitor kands, sheas, and oihing and immediate ams Sufiounding e workstion far
Carvlgsmanalion afier aach procedure and befone leaving e s

Do oo e, drenk, of sareahe in any ares whear raosesthe matarpls ara slored of i,
hlawar plpate radisatliva maledal by mouth,

Rispase of radioaclive waste in 3 ceordants with NRC nulas and regulslions.

Aytid conkaminating chiscts such ae leiaphones, lipht swiohes, dosdnshs, gl

Usze ahsarbent pads for containing and sasity dispasing of smal amounts of conptaminaion,

Wips up all spdle immedialety and incesughly and dispage of he conlanvinated matariak as
radioachae waghe. Inform Rackalon Safaly Officer,

Bedium Axide

Saum Azide has been adoed to all resgents a5 & presenalive al 2 conconiratian of 085
Altouah Il ks al & minimusn concardration, Sedium Axide may roact wilh lead and copper phanbing o
Fesrins ity el matal azides. On daposal flush with 8 18rga volume of watr i3 provent azide
build up.

MATERIALS REQUIRED BUT NOT FROVIDED

Barosiicate giess bes, 12275 men (MOTE Pobypropyens or paiystyrens ubas may be used §
the inwasiigalor finds ihat the peliat omason is scceptably statla in heir aystim )

100 Pl plpal with disgosabie lips

100 pL & 1.0 ml, repealing disganasar

Reettigevated swing buckel centiifuge cagabile of daveloping 2,000 - 1,000 xg. {Use of fised-angle
biichizle b ned retommsanded,)

FAhROTDen] pages

Vortex nier

Relvigeraior

Goenma Counier

SPECIMEN COLLECTION AND STORAGE

A mawimum of 100 | per assay Wube of serum o plasma can be usad, sitheugh, 50l par assay
tube = aceguate for maost spplicaians. Tissue cullure and ofher madia may also be wsed,

Care migl Be laken when using bepirh as a0 anlicoagulan], $nce an scoss will piavids Blasty
high velues”. Ukt i mone than 10 iU hipanin per ml of bocd cobaged,

Specimers con ba stored al 4°C if ey wil be lestad within 24 haws of collecion. Fod loripar
SOV, specimens shauid be swoned 81 £ -20°C. Avald melliple (»5) freezef haw oucios.

foeoidl uginy samples with gross homolyess ar lipemia,

HF-14K-Rav., 35-FEB-2011 1 BMILLFFORE
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Vill. ABSAY PROCEDURE
Standard Preparation

Use core in opaning the Stondard vinl

Labed sle glass tubas 1, 2, 3,4, 6, and G, Add 1.0 ml dssay Bufler o each of e siclubas, Prapare
S ddulicns by sdding 1.0 mL ol the 2000l ¥l stardaid b ube 1, b well e ransfes 1.0ml
of Wb 1 b0 tlve 2, e well il damsiar 10 mL of e 2 b wbe 3, mis well s mansier 10 ml of
ook 3 o Bube &, i weall ored banster 100 ml of tube & o tube 5, mix well and ranster 10 ml of
fuatd 5 e Qe 5, e wall,

Metd; D 0ot (ss & Repealar poals, Changs Up e every diulion, W 5 will Siendsnd el
dispenzang. Unused portions of standard shookd ba stored 8 £ 2070, Avord mulliphs freczofhan

oycles
Slandard T T Wpilma of Astay Buler | vokime of Stndacd
Tung i Cancaniralicn I Add o A
N 100 Wil 0 mL Tl of 00 wliml____
50 wlimd. 1.0 mL ‘ifﬂlmlﬂﬂtﬂ.lﬁ'lll‘.

} 25 lim 1.0 mil Bml of 51 uliml
4 125 pliiml 1.4 md, (el of 35 uliml
[ 025 ullimil 1.0mL 10 el of 12,5 wmb
B 3425 ulifm 1.0 m. 0 mL ol 5.5 WL

For ap@mal resubs, stomrabe pipelfng and sdherence b the peotacsd arg recammended,

Aoy Sal-Ug, Day Ona

1, Pipet 300 ploof Assay Bulier 1o the Nar-Speciic Binding (NSR) wbes (34}, 200 gl fo Ralerence
{Bo) lubes (565 and 0008 10 luhes T fhrough the ard of tha assay.

2. Pipet 100 pl of Standards md Qualily Conlrels i dupBcate (s fow char),

3, Pipet 100 pl of each Samphs i duglicate. (ROTE! Smaller vohines of samle may be wsed when
Engudlin concanralions ane snlicipated b be plavated or when sampho size s Sniled. Addiliongl sy
Butfer should be added 1o comparsae (o he diference so thal tha soleme is agquivalent be 100 pL,
.., Whirs sang 50 L of sample, s 50 W of Assay Bulier). Raber b Seclicn 0 bor opoualian
i atan.

Piptst 00 pL of bydrsted **-irsulin o 38 tubss, imgortant: For preparation, see S=cllon (8, Ba G,

5 Piped 100 gL of Human Insuln snbifody 1o 6l lebes senapd Tolal Courd labss [1-2) and NSE lulaes

[e).

& Viariok, Stid, dod ingubaia engrright (20424 o] @) raoom temgarabure {22-255C),

HE-34K-Rey. 25-FEB-2011 & B LIPORE
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Day Two
7. Add 1.0l of call (47C) Pracigitaling Reagenl o 6 Wbes (axcepd Talal Counl tubos).
8 Vorlew and moubale 20 mates at 4°C
% Genbifuge, 475, al lbes Jesxcent Total Cound bes {1-2)) for 50 mirutes 54 2,0060-3,000 1g,

MOTE: lpss than 2,000 xg s used or B slipped peels ave been obaarvad in provieus rens, e fime of
canbifugation must&e increesed o obtaln @ S pabel (e, 40 minuies). Mulipl certifoge nuns
waillFvn aim assay msl be comgienl

COfveisian -l][l'En'l'l NN

g ® {142 % 107 1] frprm)’
¢ = radial distange in o [from axs of ralatian ko the battem of the lube)

P = eechllang par miraibg
10, Irenedistaly decars Ihe supamate of al ubes eecepl Total Count ubes {1-2), drain fubes for at
hagsd 1560 seconds (ba consislent balween racks) and blol excess Squsd fom lp of ubes, ROTE:
iwar| libas onfy one lime. Pellals are fagile and slipging may oo,
11, Counl ok wbes in o gamma countis i 1 mirdte, Calouate the pmL, of Human insulin in
urknan samples using aulomased dala peduction rocedines.

Hi- 1d-Fay, 253-FEB-2011 & WILLIPORE
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CALCULATHONS

Expranation

Tt catleudinfors Bar Muman Insulin san be sulamatisally perdormed By most gamn couniers
possassing data reduction capabdllias of by Independent traatmerd of he raw data using a
comimarncially avalably solfiwanm package’, Chocss welghiad 4-paramater of weighted legdagt lor
ha malhemancal naatment of the dala,

NOTE: Ba cerlain he procedure used sublrasis (hir NSB cownls fom each Everage cound, axcapl Tolsd

—l

Cimarots, prior A final dals reduction.

Manual Coloulation
Awarage dugleates courls far Tolal Cound bes (1-2), 5B whes (343, Tolal Birding ubas
[ralererca, Bl (5-6), and all duplicats fwbas for standards snd samphes 1o tha ond of the aesey,

Subtracl the avarage NSH counts from aach average courd (axcept for Total Counts), Thase
crils ang wsed in e obowing calculalions,

Calculate the percenlags of kacer bond
{Total Binding County/ Talal Counla] ¥ 100

This hadd ba 36-50%.

Calculnbe the percenlage of fokal binding (3880} far each standard and samgls
F6¢Ba = [Samgle or StandandiTolal Banding) X 100

Pl the ¥ B/Bo for eech Standaid oo fhe y-axis and (he bnoem concanirafian of the standard on e
- U1 165400 cragh paper

Conslnsc! the ralennos curse by jaining the paints wilth 8 smaoth cusve.

Debepeane e UL af Human sudin i she unkmawn samples and cordrols by inberpalsion of il
TERNIGE CUrT:

HOTE: When sample witumes assayad dilfer fiom 100 pl. an apprapaaie mashemialicsl
afjusbmen must be made W accommodabs o he dlation taelar (e, i 50 pl of sample & used,
than cakadelad data mast ba maltiplied by 2],

Corpmasion bo 5| unis
1 U Ieesalind mel = & pld

Hi-14K-Ray. 23-FEE-2011 & MALLIFORE
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K. INTERPRETATION

Aecopiance Criledin

k] Thea s will ha consdemd accapiod when all Sually Contral vakins fall wilhin the calmdated
Dty Control Rangs; § sy Q0" (ol outside b conteod rangs. reviaw resutts wilh superdsor

L i he difgrenca batveean duplicate rsulls of 3 sample i =10% GV, repoal e sampls,
L The Smilaf seasinty for the Heman nsukn sssay s 2,715 pliime {100 pL samplo siza}.

4. The limitof B ity for (ha Human insulin assay 15 200 pUimk (100 pl, Semple sioel Ary resul
greatar tean 200 pliml should ba repasted on dlulien using Aasay Buller &5 a Eise,

X1, MNORMAL FASTING RANGE
A% yliml,
This ranga was delesmingd from the analysls of biood deawn from 28 peopie afler an 18 how fasl,

HH, ASSAY CHARACTERISTICS

&, Senakivity

The loweal laved of insuln thal can ba dalected by s Bssay |s 2,715 plliml whan usng & t00 4
sampl 90,

B, Performance
Tha fplowing paramesars of assay parformance are axpressed as Meon £ Slandard Daviadion,

Elwe = T 2 1pllimi,
EDw = 28 3 3 i
EDgw = 102 £ 10 plhid,

G, Specifinity
Tha specificity (s krown a5 saleciity) of ananalyical sl s s ahilly [0 seectively mesure e
anakta in ihe presence of alhe like companants in the sampie malrh,

Husrraar ngulin 1005
Humsan Profrsuln (HP1) 2%
s 31,452 HP| < 2%
Des 64,65 HF Ti%
Caning Mgk %
Parcina ingswin 1005
B bnaeilin &%
Fal ngidin 1%
HiF M
Ghicagon HD
Somatastalin WD
Fancraaks Palpenlida MO
Blenot detectable
HI-4K: Ry, Fh-FEB-2011 4 MILLIPORE
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Kil. ASSAY CHARACTERISTHCS {continuad)

D.  Precision
Wilhin and Betwean Assiy Virinion
Bampla  Maan  Wdren | Batwonn
Mo il ROV WOV
1 A a1 6.0
2 12 25 X
3 16 X 148
4 5 a4 24
5 £4 A4 2.4

Within and balwasn assays varipkons warg periormad on five beman serum samples contakng
warying oontentralicns af Huram [newln, Dots (moan and % W) shown are from fee duplicats
clEterminaliors of st sEunm sengls jn five segarale pasays,

E. Recevary
Spike & Recovery of nsuiin in Hurmasn Seaum
nsulin
Samngra  Added  Observed  Especled ]

| Moo pliml gl pliml  Reswery
1 1] B .
2 5 13 11 w00
3 i1 17 14 o4
4 L) 26 i) =]
5 50 55 58 a7

Varying concenbrlans of Fuman edalin ware sdded 10 lve human senem samgles and R1A
detormiined ihe insulin content. Mesan of tha ohsenaed bavels fam live dupicate detarminaticns in
e SRparAlE dssays are shown Pecanl recovery was caloulalad on the obsarvad vs, expacted,

HE1dK-Rev. 25-FES-2011 10 MILLIFDRE
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XN, ASSAY CHARACTERISTICS (contmusd)

F.  Linearily
Effart o Seum Diuticn
Sampla  Woleme  Obsarved Ewpected W OF

i Sampled  pAliml  pliiml Expecied

1 A0 o 17 i7 L]
76 15 £
G0 15 =]
25 it o

2 100 2 42 42 10
764 a0 3
40 k] s
LT u B

k| W0 i 2 10
764 B4 B
50 a7 &2
2 &5 ]

4 100 4 B3 B3 104
75 B 104
50 BF 105
By =] 1

Aliguois of poscled Human Sanim senlinng vargng concanlrstions of Insulln wera enalrzed in tha
volurmas wdicetad, Ditusion fackors of 1, 103, 2 and 4 represen@ing 1040 pl, 753, 50 pL and 235 0,
rapectivity, wira spplied i calouating chaensed concentralions. Mean Insudn bevels and peroent of
mapcted for fi Separate assays ane shown,

HI- MRy, 25-FEB-2011 1 MILLEPCRE
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Xl ASSAY CHARACTERISTICE (gontinuad)

G. Expmple of Astay Resulis

This daka is prasenbad s an axampe only snd should nod be used In Bew of @ standand cunve
prapadod with sarh ascay.

o By et k]
Tube # I CE CPMl LR Bifn pLifmL
] Tokals | 12ETD
7 . 15730 | 15408
3 TE fEa
4 g a0 644
5 Bo B85
B " Eg0d E T T
| EAandands
¥ B M S62
bl
3 Shaa 5154 “R07 arn
o 625 4510
AL
10 AL 4598 965 TG4 o
11 125 EETT]
plimL
BEH i L 622
1 5 HARur
pellieml. -
14 | a7 3ras 2450 473
15 &0 200G
bl -
16 2168 2053 W10 32
1w 163 143
Al
18 1477 1452 BOB 15,6
19 oo 3 |
il
i) 057 025 [ 7 ]
CombrotyfLlnkngawm
T [T 4033 T
feira) AME 9373 G581 184
] [WT 2075 ]
o4 2157 176 1473 A TN
25n | Unlnpen
Hi-1d¥-Rew, 25-FEB-2011 L]
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¥k QUALITY CONTROLS

Giood Laboratory Practce (GLP) nequires tal Qualily Control (30) specmeans be ren wilh sah standid
v 1o chick (he assay pedormance. Two levals of cortals an peovidid lar IR puspeda. Guality
contnol data s provided on an insert shaet within thi pralacol eaklel, Thase qually contrats and any
el eamnal malarals should ba assayed repeatadly to aslablish meen values and seceplable rangas.
Each rdvldual isboralosy is responsible for definivg Deir system for guality cartrol dectslons and is alsz
resporEie for making this systam s writien part of their lsboralony manal, The rnges for Qusllly
Cioniral 1 mrd 2 ana prosided an ke cad insen o ¢an ha lneated ab tha Milipars websile

vowilpare. comibmia,

Recammanded balch saalysis decision using two costrals (Westyend Rues)”

1. When bolh controls are within £2 50,
Diecision: Apgrose balch and releasa anabyis msults

2. Whan gne conlisd i outside £2 50 and the second conbral (s within £2 S0
Dgciafon: Hokl resuls, check with superdsor, | g dbvious saice of e is ideniSed by he
balow menlicoed chéck of systema, he superisos may dackda to mlease Iha rmsulls,

Tednrician check of syslams,

1, Dbl fir el bulalam otars

2. Fepast slandards and controls
3 Chetl reagenl solulions

4, Checl dnsbiument

¥, REPLACEMENT REAGENTS

Roagont Cas#
e Inaudiv (<5 WTI, 185 KEg) 4011
Liashal Hydratng Bufer (27 mL} LHE-F

Humen Insutn Standards 2 ml aach)  BH&K
Human Inswin Andbody (38 mL) 14K

Frecipialiryg Foagert (260 mlL) PR
QS 152 {1 mL anch) G-
Ay Bulfar (40 mL) AP
Hi4K-Rev. 25-FED-2011 13 MILLIPORE
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XL

ORDERING INFORMATION
To placa an ordés

For USA Gusiomars;

Plisss provide e [olsing rlommabion in o castomer seodon degaiiment 1 expa Cle your
{rbaphang, Fax of med order

1 Wi niRma, Wb phana andior fax member

2 Gustomer pogount mamber

i Shipping and billing address

1. Puchasa order numbaer

Calaleg mambar and dascripicn af prodost

Clisardity and peoduct sloe

WOTE: Appropriate Soensa Trem MRG (or egaivalent) must be on fle al $lipore balom:
radapciva ordiss can be shipped.

TELEFHONE ORDERS:
Toll Frea U BOD} MILLIPORE
FAX CROERS: (G240} 4412060
KA DROERS: Milkpore
6 Rasearch Park Dvive
51 Chaes, Missourl 3304 U3 A

(=1}

Far Iniemabionsl Customers:

Ter bast somed o inbamafional custemars, 1 8 MBlipare's patioy 1o sell our produtls Wiaugh &
stk of distrbulors, To place an onder or 36 obiain addilipnal nlarmation akbou Mlgaons
qrocits, plese conbacl youl locet diskibuto:,

Comditicns of Sale . o
Al progects ane far research of manulaciesing s5& only. Thay ara rot nlended for use in clinkss
disgrisis o for admindstratian to humans or ankmals. Al greslutls sse indended for v vt wse only,

Materlal Safaty Dada Shests (M3DE)

Iatarial sasaty dais sheats for Milipore procucts meay be orderad by S ar phans. Sea Sactan A
shire for datails on ordaring

REFERENGES

Medgan, C.F, ard Lagarow, A, Immunsassay of nsalin Twe sai@ody syslem. Plasma inssbn levals in
normal, Subdiabetc, and dabalic rats, Diabebes 12195135, 1862

Thares, JI. Scamd, L Cin Ced, freesl, 37,007, 1973,

Fgldman, M. and Rodbard, 0. “Sathemalical Theory of Radioimmenomssy,” in WD, Odell and
Doughaday, W.H. (Ed.), Princinles of Crempefitive Prolein-Sigging Assays. Fhiadaiphia; 48, Leppnsel
Company, pp 158-203, 1971

Wiastgand, LO. et 8l A multh-rle Shewharl chart for qualily canlel n diressl shemistry. CB Chevm,
ar-d4a1-501, 19/

H- 14K Ry, P5FFR-Z011 4 BAILLIPORE
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APPENDIX R

TIMELINE
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Initial Interview (n=30)
Completed Health History Questionnaire
Signed Informed Consent,
Anthropometric Measures Taken,
ASA24 Instructions

\

Randomized Group Assignm
(n=10 in CON, PIC, PIC-RD

CON PIC PICRD
Week 0 Week 0 Week 0
Assigned Group Assigned Group Assigned Group
Completed ASA24 Completed ASA24
. = . | . = . J Completed ASA24
Physical Activity Questionnaire Physical Activity Questionnai Physical Activity Questionnaife
Trained on MyPlate App Trained on MyDietitian App Trained on MyDietitian App
Anthropometric Measure Anthropometric Measure Anthropometric Measure
Fasting B_Iood Sample Fasting Bl_oo‘d Sample Fasting Blood Sample
(n=10) (n|_9 (n=9)
Week 4 i Week 4
. Anthropometric Measure .
Anthropometric Measure Physical Activity Questionnaife Anthropometric Measure
Physical Activity Questionnaire 4 Fasti y Physical Activity Questionnaire
. asting Blood Sample .
Fasting Blood Sample $15 Target Gift Card Fasting Blood Sample
$15 Target Gift Card (?\=8) $15 Target Gift Card
(n=10) (n=8)

Week 8 Week 8 Week 8
Anthropometric Measure Anthropometric Measure Anthropometric Measure
Physical Activity Questionnaire| Physical Activity Questionnaire Physical Activity Questionnaire
Exit Survey Exit Survey Exit Survey
Fasting Blood Sample Fasting Blood Sample Fasting Blood Sample
$15 Target Gift Card $15 Target Gift Card $15 Target Gift Card

(n=10) (n=7) (n=7)
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