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Weight Changes Post-Phentermine Use

Abstract

Purpose: Evaluate weight maintenance in subjects who lost weight while taking phentermine (PTM).
Methods: This study was conducted by utilizing a validated survey to collect self-reported data about
weight changes post-PTM use. The survey was sent to 19,986 email addresses of current and former
patients of a PTM-based outpatient clinic, located in Chicago, IL; 546 participants completed the survey.
Results were analyzed using a variety of techniques. Results: At the time of the survey, 42% of responders
maintained all the weight lost while on PTM, and 25.2% had maintained a weight loss of at least 10%
of their body weight. The average weight lost and maintained at the time of the survey was 3.75% +
13.8% of body weight or 8.74 Ibs + 27.45 Ibs. Nineteen responders had no net weight change. Fifty-nine
responders reported a net weight gain, ranging from 2 to 70 Ibs with a mean net weight gain of 16.07 Ibs
+ 13.87 Ibs. The duration of time since discontinuing PTM use had a significant correlation with weight
maintenance: r = 0.340, p value = .000. There was no significant correlation between duration of time using
PTM and weight maintenance. No correlations were identified between education, income, or ethnicity
and weight maintenance. A correlation was identified between weight maintenance and current exercise
level: r = 0.218, p value = .000. Conclusions: Although more research is needed, with the results of this
study, the investigators suggest that post-PTM use, weight regain is not significantly higher than weight
regain through other weight loss programs. In order to achieve long-term weight loss maintenance, it
may behoove patients to receive professional guidance about behavior modifications to maintain weight
lost, particularly related to exercise and dietary changes. The investigators of this study suggest greater
emphasis on behavior modification in patients taking PTM is indicated.
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ABSTRACT

Purpose: Evaluate weight maintenance in subjects who lost weight while taking phentermine (PTM). Methods: This study was
conducted by utilizing a validated survey to collect self-reported data about weight changes post-PTM use. The survey was sent
to 19,986 email addresses of current and former patients of a PTM-based outpatient clinic, located in Chicago, IL; 546 participants
completed the survey. Results were analyzed using a variety of techniques. Results: At the time of the survey, 42% of responders
maintained all the weight lost while on PTM, and 25.2% had maintained a weight loss of at least 10% of their body weight. The
average weight lost and maintained at the time of the survey was 3.75% + 13.8% of body weight or 8.74 Ibs + 27.45 Ibs. Nineteen
responders had no net weight change. Fifty-nine responders reported a net weight gain, ranging from 2 to 70 Ibs with a mean net
weight gain of 16.07 Ibs £ 13.87 Ibs. The duration of time since discontinuing PTM use had a significant correlation with weight
maintenance: r = 0.340, p value = .000. There was no significant correlation between duration of time using PTM and weight
maintenance. No correlations were identified between education, income, or ethnicity and weight maintenance. A correlation was
identified between weight maintenance and current exercise level: r = 0.218, p value = .000. Conclusions: Although more research
is needed, with the results of this study, the investigators suggest that post-PTM use, weight regain is not significantly higher than
weight regain through other weight loss programs. In order to achieve long-term weight loss maintenance, it may behoove patients
to receive professional guidance about behavior modifications to maintain weight lost, particularly related to exercise and dietary
changes. The investigators of this study suggest greater emphasis on behavior modification in patients taking PTM is indicated.
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INTRODUCTION

Increases in obesity rates have slowed, but obesity remains one of the biggest health concerns in the nation." Over one third of
adults in the United States are obese.2 People with obesity are more likely to develop chronic medical conditions, such as diabetes,
hypertension, sleep apnea, osteoarthritis, and some cancers; they are also more likely to suffer from cardiac complications.24
Beyond the medical consequences of obesity, studies show evidence of a decreased health-related quality of life.> With such a
high proportion of the US population suffering with this disease, more effective interventions for long-term weight loss are needed.

A multitude of strategies and tools can promote weight loss, but many people struggle to maintain the weight they have lost.
Roughly, only 1 in every 6 adults in the United States who has been obese or overweight has achieved long-term weight-loss of
greater than 10% of their body weight for at least 1 year.8 As a result, more information regarding weight loss maintenance following
different modalities of weight loss is indicated.

Several pharmacological agents are being explored to determine their efficacy in weight loss. Currently, 9 Food and Drug
Administration (FDA) approved weight loss medications are on the market.” Phentermine (PTM) is the most widely prescribed
weight loss medication. It was approved for short-term use by the FDA in 1959. PTM is a sympathomimetic amine with
pharmacologic properties similar to amphetamines. The mechanism of action is seemingly secondary to central nervous system
effects, inducing stimulation of the hypothalamus to release norepinephrine. The increased peripheral norepinephrine decreases
appetite and may increase energy expenditure.® Although PTM (in conjunction with diet and exercise), is effective in yielding
significantly greater weight loss than diet and exercise alone, minimal published literature is available regarding weight
maintenance post-PTM use.'0-12 Investigators identified this topic as a one that requires further research. Consequently, the
investigators strive to evaluate weight maintenance in subjects who lost weight while taking phentermine.

METHODS
The survey was deemed internal review board (IRB) exempt by Central Michigan University IRB and approved by the weight loss

clinic’s IRB. This study was conducted utilizing a validated, emailed survey to collect self-reported data about weight changes post-
PTM use.

The investigators drafted a 19-question survey that was designed to obtain the following: basic demographic information,
anthropometric data, changes in weight during phentermine use, and weight changes post-phentermine use. With the survey, time
frames were established during which patients used PTM and then provided basic questions for the following: dietary changes,
exercise changes, medical diagnosis, and medication changes. This survey was validated via 3 focus groups; one interdisciplinary
focus group and 2 lay (non-health care) focus groups. Prior to the start of the survey, participants were notified that all their
information would be de-identified, and that no personal identifying information would be stored. It was made clear that the answers
to the survey would be confidential, anonymous, and HIPAA protected. No IP addresses were retained. Participants were notified
that the data collected would be analyzed and results published in a research article. Informed consent was implied by the entry
into the online survey.

Recruitment (Focus Groups for Survey Validation)

A formal electronic invitation for participation was sent to the investigators’ professional network for the interdisciplinary focus
group. An electronic invitation for participation was sent to individuals from different age groups and professional backgrounds for
the lay focus group. The invitation included the purpose of the focus group, what was expected of focus group participants, the
requirements of participation and additional details.

Data Collection (Survey Validation)

Each focus group was facilitated utilizing open-ended questions and encouraging discussion. The lay focus groups served as a
forum for linguistic validation (a process to ensure survey questions are written using the appropriate language for the target
population).

The interdisciplinary focus group consisted of 5 participants: 2 registered dietitians and 3 second-year physician assistant students.
Two of the students had work experience as certified nursing assistants and one as a medical assistant. Each participant completed
a demographic questionnaire and a consent form. All participants were female; efforts to recruit males were unsuccessful. Two
participants had their master’s degrees while the other three were enrolled in master's degree programs. Despite efforts to recruit
participants from a variety of ethnic backgrounds, this focus group was entirely comprised of Caucasians. The focus group was
held in a conference room in a medical office building in Chicago, IL. During the focus group session, participants were invited to
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discuss their understanding of each survey question and to evaluate the appropriateness of the answer options as well as the
formatting of the question and answers (i.€., a check box vs a free-text box, etc). This group discussed the survey and the questions
within the survey for 2 hours.

The lay focus group consisted of 7 participants: a corrections department employee, an engineer (project lead), an insurance
professional, a manufacturing employee, a running coach/personal trainer, a social worker (no health care experience), and a
teacher’s assistant. Each participant completed a demographic questionnaire and consent. The group included 3 males and 4
females. The age of participants ranged from early 20s to late 60s with 2 of the participants being retired. The following ethnicities
were represented in this group: Caucasian and Hispanic. The education level of participants ranged from a general equivalency
diploma (GED) to a master’s degree. The focus group was held at a café in Zion, IL. During the focus group session, participants
were invited to discuss their understanding of each survey question and to evaluate the appropriateness of the answer options as
well as the formatting of the question and answers (i.e., a check box vs a free-text box, etc.). This group discussed the survey and
the questions within the survey for 2.5 hours.

Upon the completion of the lay focus group, the participants were invited to stay at the café and participate in a third focus group,
discussing a draft of the survey that included revisions based on the feedback from the interdisciplinary group, survey version 1.2.
Five of the participants (3 female and 2 male) opted to participate. These 5 participants included the corrections department
employee, engineer, manufacturing employee, running coach, and teacher’s assistant. During the focus group session, participants
were invited to discuss their understanding of each survey question and to evaluate the appropriateness of the answer options as
well as the formatting of the question and answers (i.e., a check box vs a free-text box, etc). The group discussed the survey and
the questions within the survey for 1 hour.

Data Analysis (Survey Validation)

Each focus group was recorded using two separate recording devices. The recordings were transcribed (de-identified) and
uploaded into NVIVO 11. Each transcription was analyzed individually. NVIVO 11 was used to code all focus group statements
and identify common themes. For each question, statements were coded as agree or disagree with the original wording of the
question. For all statements coded as disagree, further coding was performed to identify proposed changes. Each statement
regarding a proposed change was coded as agree or disagree. Based on this analysis and professional judgement, revisions were
made to each survey question to incorporate the most popular recommendations that were in keeping with the survey’s intent and
design.

NVIVO 11 was used to create visual representations of the focus group findings. As demonstrated by the word clouds, internal
consistency was achieved across all three focus groups. Figure 1 is a word cloud representation from the interdisciplinary focus
group reviewing survey version 1.1. Figure 2 is a word cloud representation from the lay focus group reviewing survey version
1.1. Figure 3 is a word cloud representation of the second lay focus group reviewing survey version 1.2.
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Figure 1. Interdisciplinary Focus Group Survey Version 1.1
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Figure 2. Lay Focus Group Survey Version 1.1
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Figure 3. Lay Focus Group Survey Version 1.2

A few strong themes were present in all three focus groups: reinforcement of “in your most recent experience taking phentermine”
in each question when appropriate; re-ordering the survey questions to be in a timeline format; bolding time references (ie, before,
during, and after); being very clear and concise; and formulating questions to be as simple as possible. Each strong theme was
incorporated into the survey.

Survey questions were built into Survey Monkey. Each question was built according to the suggestions from the focus groups (text
box vs scroll box, etc). To submit the survey, participants were required to respond to every question. Survey functionality was
tested by investigators by emailing the survey and physically taking it.

Data Collection (Survey Distribution)

The validated survey was sent to 19,986 email addresses of current and former patients of a PTM-based outpatient clinic, located
in Chicago, IL. The recruitment emails described the survey and the criteria for participation: having taken PTM for at least one
month, at least one month had passed since they discontinued PTM use, and there was a loss of at least 5 Ibs while taking PTM.
No IP addresses or other personal, identifying information was collected. Reponses were anonymous and confidential. A total of
3 recruitment emails were sent to each of the 19,986 email addresses, resulting in 546 completed surveys.
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POST-PHENTERAMINE USE 4

Data Analysis (Survey Results)

Investigators utilized Microsoft Excel to clean the data and SPSS (IBM Corp. Released 2016. IBM SPSS Statistics for Windows,
Version 24.0. Armonk, NY: IBM Corp.) to code and analyze the data. Descriptive statistics and frequencies were performed using
SPSS to describe the data collected. A variety of analyses were performed, including Spearman and Pearson correlations, chi-
squared tests, t tests, and regressions.

RESULTS

Survey Responses

The survey was sent to 19,986 people via email; 546 people took the survey for a 2.7% response rate. Of the 546 surveys, 59
surveys were excluded based on reported medical diagnosis or changes in medications that may have affected weight. Of the
remaining pool, 201 were deemed non-responders as the survey responses indicated that the responder did not qualify to take the
survey. The following exclusion criteria were applied: there was no weight loss of at least 5 Ibs while on PTM, had not taken PTM
for at least one month, or had not discontinued PTM use at least 1 month prior to taking the survey. Consequently, 286 surveys
remained, which were deemed responders. The results of ¢ tests and chi-squared analyses indicated no statistically significant
differences between the responders and non-responders; the results reported are from the responder population.

Basic Demographic Information

The responders consisted of 269 females and 17 males. Their age ranged from 20 to 65 years with an average age of 42.5 £ 9.19
years. Of the responders, 36.4% identified themselves as African-American, 30.8% identified themselves as Hispanic, 29.4%
identified themselves as Caucasian, and 3.4% identified themselves as another ethnicity. At the time they started taking PTM, the
weight of the responders ranged from 130 to 410 Ibs with the average weight being 211.1 + 47.5 Ibs. Their heights ranged from
57 to 75 inches with an average height of 64.87 + 3.11 inches. Average BMI when starting PTM was 35.5 + 6.2 kg/m2. Additional
demographics can be found in Table 1.

Table 1. Additional Demographic Information

Education Level Results

Highest Education Level Percent Frequency
Less than a HS diploma 1.7% 5

Obtained their high school diploma but no additional education 12.6% 36
Obtained education beyond high school but less than that of a bachelor’s degree 44% 126
Bachelor’s degree 21.7% 62
Post-graduate education 19.9% 57

Annual Income Percent Frequency
less than $20,000 8% 23
$20,000-39,999 16% 46
$40,000-59,9000 25% 71
$60,000-79,999 15% 43
$80,000-99,000 14% 40

more than $100,000 22% 63

Reported Phentermine Use
The duration of time PTM was taken and the duration of time since PTM use was discontinued can be viewed in Table 2.

© The Internet Journal of Allied Health Sciences and Practice, 2020
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Table 2. Phentermine Use

Duration Results

Duration on phentermine Percent Frequency

> 1 month but < 3 months 50.3% 144

> 3 months but < 6 months 255% 73

> 6 months but < 9 months 9.8% 28

> 9 months but < 12 months 7.0% 20

> 12 months 7.3% 21

Duration of time from discontinuing phentermine to taking the survey Percent Frequency

> 1 month but < 3 months 28.0% 80

> 3 months but < 6 months 126% 36

> 6 months but < 9 months 154% 44

> 9 months but < 12 months 105% 30

> 12 months but < 18 months 101% 29

> 18 months but < 24 months 6.3% 18

2-3 years 8.0% 23

4-5 years 4.9% 14

> 5 years 4.2% 12
Exercise

At the time of the survey, most responders (60.5%, 173 responders) had not increased their exercise frequency from their baseline.
Twenty one percent (60) responders reported exercising less after using PTM than they did before taking PTM. There were 18.5%
(53) responders who reported higher post-PTM use exercise frequency. Reported exercise frequencies before, during, and after
PTM use can be seen in Figure 4.

140
120
100

123
113113
103
85
78
62 57
32 32
1 24
L] -
— —
0 times per week 1-2 times per week 3-4 times per week 5-6 times per week 7 or more times per

(less than 30 [30-60 minutes) {1.5-2 hours) [2.5-3 hours) week (3.5 hours or

minutes) mare)

Amount of Exercise per Week

m Before PTM During PTM plCurrent

Figure 4. Exercise Before Phentermine Use, During Phentermine Use, and Currently

Dietary Changes
Several participants reported making changes in their dietary habits during PTM use. Table 3 illustrates those changes in addition
to those dietary behaviors that were maintained after PTM use.
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Table 3. Dietary Changes Reported During PTM Use and Changes Maintained Post-PTM Use

Change Reported During PTM Use During PTM Use  Maintained after Maintained after d/c

# of Responders % of Responders d/c PTM PTM

# of Responders % of Responders
Changed nothing 30 10.5 114 39.9
Switched to vegetarian diet 5 1.7 2 0.7
Calorie counted 83 29 42 14.7
Decreased alcohol intake 74 259 46 16.1
Decreased carbohydrate intake 136 47.6 77 26.9
Decreased salty/dessert/‘junk” foods 135 47.2 61 21.3
Decreased frequency of eating 108 37.8 38 13.3
Decreased fast food intake 136 47.6 63 22
Decreased fat intake 82 28.7 43 15
Decreased portion sizes 126 441 56 19.6
Decreased sugar-sweetened beverage intake 94 32.9 55 19.2
Eliminated dairy 13 4.5 5 1.7
Eliminated gluten 5 1.7 4 14
Eliminated pork and beef 16 5.6 14 4.9
Increased cooking 73 255 38 13.3
Increased frequency of eating 10 35 18 6.3
Increased fiber intake 31 10.8 18 6.3
Increased fruit intake 51 17.8 26 91
Increased protein intake 48 16.8 23 8.0
Increased nonstarchy vegetable intake 63 22 30 10.5
Increased water intake 115 40.2 59 20.6
Switched to whole grains 18 6.3 8 2.8
Other changes reported 6 2.1 12 4.2
After d/c PTM, included additional changes - - 6 2.1
Weight Loss Findings

Weight lost by subjects ranged from 5 to 100 Ibs. The average weight loss while taking PTM was 19.58 Ibs £+ 13.92 Ibs. Mean
weight loss of all responders was 8.23% + 7.79% of body weight. There were 37.8% (108) of subjects who lost at least 10% of
their body weight while taking PTM. Spearman and Pearson correlations were completed, evaluating the correlation between
weight lost and all other information collected. A positive correlation was identified between weight loss and weight when starting
PTM use (r = 0.312, p value = .000), and between starting BMI and weight loss (r = 0.353, p value = .000). An inverse correlation
between weight lost and age was identified: r = -0.140, p value =.01, indicating that younger subjects were more likely to have lost
a greater amount of weight. Duration of time on PTM had a positive correlation with weight loss: r = 0.239, p value = .000, indicating
that responders who took PTM for a greater duration of time were more likely to lose a greater amount of weight. Negative
correlations were identified between 5 reported dietary changes while taking PTM and the amount of weight lost: calorie counting
(r=-0.129, p value = .029), decreased fast food intake (r = -0.134, p value = .024), decreased frequency of eating (r = -0.186, p
value = .002), elimination of dairy (r = -0.123, p value = .038), and increased cooking (r = - 0.121, p value =.040). No positive
correlations were identified between weight loss and specific dietary changes or the number of dietary changes implemented.
Lastly, the amount of exercise during PTM use had a positive correlation with weight loss: r = 0.124, p value = .036.

Maintenance Findings

At the time of the survey, 42% of responders maintained all of the weight lost while on PTM, and 25.2% had maintained a weight
loss of at least 10% of their body weight. The average weight lost and maintained at the time of the survey was 3.75% + 13.8% of
body weight or 8.74 Ibs + 27.45 Ibs. Nineteen responders had no net weight change. Fifty-nine responders reported a net weight
gain, ranging from 2 to 70 Ibs with a mean net weight gain of 16.07 Ibs £ 13.87 Ibs.

The duration of time since discontinuing PTM use had a significant correlation with weight maintenance: r = 0.340, p value
=.000. Over half of those who reported a net weight gain (50.8%, 30 responders) discontinued PTM use between 1 and 5 years
prior to taking the survey with just 11.9% (7 responders) having discontinued PTM between 1 and 3 months prior to taking the
survey. There was no significant correlation between duration of time on PTM and weight maintenance.

© The Internet Journal of Allied Health Sciences and Practice, 2020
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Of note, no correlations were identified between education, income, or ethnicity and weight maintenance. There was no significant
correlation between maintaining 10% weight loss and BMI when starting PTM. A highly significant correlation was identified
between weight maintenance and current exercise level: r = 0.218, p value = .000). There were no significant correlations between
the level of exercise while on PTM and weight maintenance. Positive correlations were identified between three dietary changes
made while taking PTM and weight maintenance: the elimination of gluten (r = 0.125, p value = .035), decreased frequency of
eating (r = 0.140, p value = .018) and calorie counting (r = 0.118, p value = .046). Additionally, the number of dietary changes
maintained after discontinuing PTM had a positive correlation: r = 0.127, p value = .032. Negative correlations between weight
maintenance and dietary changes maintained can be viewed in Figure 5.

0.257 Decreased portion sizes o oy
-0.126 ncreased water intake 0.033
0,180 Increased nonstarchy vegetable intake 0.002
-0.143 Decreased sugared beverage intake 0.015
-0.134 Increased protein intake 0.023
-0.162

reased fruit inta
Increased fruit intake 0.006

-0.124 - A i ¢
Decreased junk food intake 0.036

0.300 0.250 0. 200 0.150 £0.100 0.050 0.000 0.050 0.100

Correlation Coefficient Significance

Figure 5. Negative Correlations: Weight Maintenance and Dietary Changes Maintained After Discontinuing

Further analysis of the 25.2% of responders who had maintained a weight loss of at least 10% of their body weight was completed.
There was no significant correlation between maintaining 10% weight loss and BMI when starting PTM. Three dietary changes
during PTM use had negative correlations with maintaining 10% weight loss: decreased fat intake (r = -0.142, p value = .016),
increased non-starchy vegetable intake (r = -0.144, p value = .015), and increased protein intake (r = -0.149, p value = .012). There
was no correlation between maintaining 10% of body weight loss and income or education level. Duration of time on PTM had a
positive correlation with maintaining 10% of body weight loss (r = 0.154, p value = .005) while duration of time since discontinuing
PTM had a negative correlation (r = -0.102, p value = .049). Exercise while taking PTM and current level of exercise had a positive
correlation with maintaining 10% weight loss (r = 0.125, p value =.023, r = 0.111, p value = .043, respectively). Positive correlations
between dietary changes maintained after discontinuing PTM use and maintaining 10% of body weight loss can be viewed in
Figure 6.
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Figure 6. Dietary Changes Maintained After Discontinuing Phentermine Correlated with Maintaining 10% Body Weight Loss

Contributions of Age, Exercise, Diet, and Duration of Phentermine Use to Weight Outcomes

Multiple linear regressions and logistic regressions were run, using SPSS v.24, AMOK, NY. Models were run in a stepwise
manner. Constants were determined by the software for all models. Several models for logistic regressions showed that weight
lost was significantly related to exercise, duration of PTM use, and number of dietary changes maintained. Additionally, 10% of
weight loss against the number of dietary changes maintained after discontinuation of PTM, and the age of the respondent
explained 8.7% of the variability. When current exercise was added to this model, the variability explained increased to 15%. In
a separate logistic regression adding duration of time of discharge, PTM against maintaining a 10% weight loss showed
significance for age, decreased sugar sweetened beverage intake, and current exercise levels. Percent of body weight lost and
maintained was significant for current exercise level, age, and number of dietary changes maintained after discontinuing PTM
and the duration of time since discontinuing PTM, accounting for 12% variability. Age was consistently significant in each of the
models tested. Older age reflected poorer outcomes in terms of maintenance of weight lost during the intervention. Success was
tied to behavioral changes made and longitudinal variables as was to be expected.

DISCUSSION

The investigators examined self-reported weight changes after discontinuing PTM in subjects who had taken PTM for at least one
month, had lost at least 5 Ibs while taking PTM and who had discontinued use at least 1 month prior to taking the survey. Data
were collected via a validated survey distributed to an email list of patients from a PTM-based weight-loss clinic.

Analysis of survey responses indicated 37.8% of responders had lost 10% or less of their body weight while taking PTM with 25.2%
of responders having maintained weight loss of 10% or less of their body weight at the time of the survey. Weight loss and
maintenance of 10% or less of body weight can be beneficial to blood glucose, cholesterol, and blood pressure and decreases the
risk of chronic diseases associated with obesity and, therefore, is clinically significant.'3 In the medical community, it is commonly
assumed patients will quickly regain the weight they lost while taking a prescription weight loss medication and possibly gain
additional weight. The results of this survey do not support that assumption. On average, subjects maintained a total weight loss
of 3.75% + 13.8% of their body weight or 8.74 + 27.45 Ibs. Subjects were fairly successful in losing weight and maintaining at least
some of the weight loss. There were 20.6% of responders (59) who experienced an overall net weight gain, ranging from 2 to 70
Ibs with a mean net weight gain of 16.07 + 13.87 Ibs. The duration of time since discontinuing PTM use was significantly correlated
to weight maintenance (r = 0.340, p value = .000). Over half of the responders who reported a net weight gain discontinued PTM
use between 1 and 5 years prior to taking the survey. Only 2.4% (7) of responders who experienced a net weight gain had
discontinued PTM between 1 and 3 months prior to taking the survey. It appears that few responders (10.1%) who had discontinued
PTM within the last year experienced a net weight gain. This weight gain is more likely associated with negative behavior

© The Internet Journal of Allied Health Sciences and Practice, 2020



POST-PHENTERAMINE USE 9

modifications and lack of physical activity than with the experience of having taken PTM.

The positive correlation between weight when starting PTM and weight loss indicated that those with higher starting weights were
likely to lose a greater amount of weight. Additionally, BMI was positively correlated with weight loss, r = 0.353, p value = .000,
further confirming this indication.

Duration of time taking PTM did not have a significant correlation with weight maintenance, indicating that subjects who took PTM
for a longer period of time were no more or less likely to experience weight regain. Duration of time on PTM did have a positive
correlation with maintaining 10% of body weight loss, indicating that for those who lost 10% of their body weight, the longer they
were on PTM, the more likely they were to keep the weight off. The duration of time since discontinuing PTM had a negative
correlation with maintaining 10% weight loss, indicating that the longer one has been off PTM, the more likely one is to have
regained weight. This weight gain is to be expected with any weight loss program, and length of time in the maintenance phase
was positively correlated with weight regain throughout this study.

Despite generally known demographic correlations with excess body weight, no significant correlations were identified between
education, income, or ethnicity and weight maintenance in this population. Weight maintenance and the maintenance of 10% body
weight loss following PTM use appear to be unaffected by these demographic factors.

Before, during, and after PTM use, responders of this survey participated in exercise far below the quantity advised by national
recommendations (see Figure 4).14 Before PTM use, 90.9% of responders (260) were not meeting the recommendation of 150
minutes per week (for weight maintenance). During PTM use, 86.7% (248) of responders were not meeting physical activity
guidelines for weight maintenance with no more than 2.1% (6) responders meeting the recommendation of 300 minutes of activity
per week for weight loss. After PTM use, 90.2% of responders (258) were not meeting physical activity recommendations for weight
maintenance. When evaluating weight changes post-PTM use, it is important to note that this population failed to meet physical
activity recommendations for weight maintenance and weight loss.

At the time of the survey, the majority of responders (60.5%, 173 responders) had not increased their exercise frequency from their
baseline (see Figure 4). Twenty one percent (60) of responders reported exercising less after using PTM than they did before
taking PTM. There were 18.5% (53) responders who reported higher post-PTM use exercise frequency. It is also important to take
this finding into consideration when evaluating weight maintenance post-PTM use. The frequency of exercise during PTM use was
positively correlated with weight loss, indicating that increased exercise frequency likely contributed to greater weight loss.
Additionally, current exercise frequency was positively correlated weight maintenance, indicating that those who exercised more
were more likely to maintain their weight loss. Exercise levels during PTM use and current exercise level were both positively
correlated with weight maintenance of 10% of body weight. Each of these results re-enforces the value of physical activity for
weight loss and maintenance of weight loss. There was no significant correlation between maintaining 10% weight loss and BMI
when starting PTM.

The most popular dietary changes implemented during PTM use included (listed in order of frequency) decreased carbohydrate
intake, decreased fast food intake, decreased “junk” food intake, decreased portion sizes, increased water intake, and decreased
frequency of eating. The responders who received care at the clinic in Chicago received brief, basic diet and exercise
recommendations. These changes are generally viewed as simple changes to implement with minimal professional dietary
guidance. None of the specific dietary changes implemented had positive correlations with weight loss.

No positive correlations were identified between weight loss and any specific dietary changes or the number of dietary changes
implemented. However, 5 negative correlations were identified: calorie counting, decreased fast food intake, decreased frequency
of eating, elimination of dairy, and increased cooking. Decreased frequency of eating and calorie counting were both positively
associated with weight maintenance, but negatively associated with weight loss. With PTM use, some patients decreased the
frequency of eating to a frequency that was detrimental to weight loss (1-2 times per day) and may have resulted in a mildly
decreased metabolic rate, contributing to the negative correlation. Additionally, decreased frequency of eating does not necessarily
imply a decreased overall caloric intake. Several studies have shown a positive correlation between dairy intake and weight loss.
A negative correlation with the elimination of dairy is consistent with those findings. When eliminating dairy, responders may also
have replaced it with dairy alternatives and not necessarily have decreased their overall caloric intake.

Although calorie counting implies a decreased caloric intake, patients new to calorie counting may not actually decrease their
caloric intake when calorie counting. Subjects who calorie counted may have counted but may not have decreased their caloric
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intake enough to solicit weight loss. Decreased fast food intake and cooking more at home having a negative correlation with
weight loss is atypical, but again, neither change necessarily automatically results in a decreased overall caloric intake. Lastly, for
each of these changes, the responders may have indicated any changes they made for any amount of time rather than changes
they made and maintained the entire time they were taking PTM. For example, a subject may have calorie counted for 2 weeks,
but not for the full 6 months they were taking PTM.

Three positive correlations were identified between dietary changes made while taking PTM and weight maintenance: elimination
of gluten, decreased frequency of eating, and calorie counting. Also, the number of dietary changes maintained after discontinuing
PTM had a positive correlation. When eliminating gluten, commonly less processed foods are consumed. The responders who
eliminated gluten from their diets may have switched to a diet containing less calorie-dense processed foods and more whole foods
that would explain this correlation. The positive correlation with calorie counting is consistent with expectations if calorie counting
is being done correctly. Decreased frequency of eating during PTM use may have resulted in changes in snacking habits while
taking PTM, which carried over into the maintenance phase. Three positive correlations were also identified between dietary
changes made while taking PTM and maintenance of at least 10% of body weight: decreased fat intake, increased non-starchy
vegetable intake, and increased protein intake. When implemented appropriately, these changes are known to positively affect
weight loss and weight maintenance. Surprisingly, there were no dietary changes made during PTM use that were both positively,
significantly correlated with weight maintenance and the maintenance of 10% body weight.

Negative correlations between dietary changes maintained after discontinuing PTM use and weight maintenance included
decreased portion sizes, increased water intake, increased non-starchy vegetable intake, decreased sugar sweetened beverage
intake, increased protein intake, increased fruit intake, and decreased junk food intake (see Figure 5). These maintained dietary
changes were each negatively correlated with maintaining at least 10% weight loss as well (see Figure 6). Each of these individual
changes were very specific, and although each of them may contribute to an overall healthier, lower calorie diet, they do not
necessarily imply significant enough change to result in a positive correlation with weight loss or weight maintenance. For example,
if fruit, vegetables, and protein are added, but nothing else is removed from a diet, caloric intake will actually increase, which would
explain the negative correlation. Additionally, some of the responders who indicated that they maintained these changes post PTM
use may have implemented these changes between the time they stopped taking PTM and the time they took the survey. They
could have regained weight, then added these changes.

A number of different logistic regression models and the models that came up significant contributed between 8% and 15%
variability. Exercise was consistently significant with weight maintenance of 10% body weight and overall maintenance of weight
lost. Age was also consistently significant with older adults less able to maintain their weight loss percentage over time.

Despite the multiple regressions, only low percentages explaining variability were identified and the remaining variability could not
be accounted for. This variability could be due to measurement error or a number of other factors, such as the therapeutic
relationship with the provider, variability in behavior modification recommendations, etc. Seventy-seven percent of participants in
the National Weight Control Registry who have maintained a weight loss of at least 30 Ibs for at least 1 year reported a triggering
event.’ If a responder had experienced a triggering event, it could have been a significant confounder in this study.

Strengths and Weaknesses of this Study
Strengths

o The responders of this survey included a variety of demographic backgrounds. Roughly one third identified themselves
as African-American, one third Hispanic, and one third Caucasian, making the results of this survey representative of a
wider ethnic background than typically found in weight loss surveys. Age ranged from 20 to 65 years. Income level
ranged from below the poverty line to six figures. Education ranged from less than a high school diploma to doctoral
degrees. As a result, the results of this survey are representative of a large demographic.

e The survey utilized in this study was validated through three focus groups and piloted. It required responses to all
questions, so every survey submitted was complete. The results of t tests and chi-squared analyses indicated no
statistically significant differences between the responders and non-responders. Survey questions provided coverage of
many behavioral interventions and confounders that might influence weight loss.

o After identifying the responders of this survey, the sample size was sufficient.

e The investigators tried to account for biases, although some may still have been present.

e Al responders came from the same PTM-based clinic in Chicago and were on the same program.
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Weaknesses

= This study had a cross-sectional survey; no causality is implied.

=  Due to the poor response rate, participation bias is possible.

= Several variables were contrived.

= Although the survey was validated via three focus groups and analysis utilizing INVIVO 11, investigators identified one
response option to a question that likely confounded the results. When asked “what dietary changes have you
maintained,” one of the response options was “nothing changed.” Rather than identifying specifically which changes
were maintained, this option was selected. Ideally, nothing changed would have remained a response for the question
“what dietary changes did you make while taking PTM,” but not when asking “what dietary changes have you maintained.”

=  The demographic of patients who frequented the clinic population that this survey was sent to were predominantly female,
and so were the responders of this survey. With just 17 males having taken the survey, the results were likely not
representative of the male population.

=  The responders to the survey all frequented a phentermine-based weight loss clinic in Chicago, IL, so results may not be
representative of the general population, but rather to that within the greater Chicago area.

= Data were collected via self-reported survey.

= Measurement errors likely occurred. Due to the survey being voluntary, keeping the number of questions limited was a
priority, but likely also resulted in valuable information not being included.

= Some lack of statistical significance be due to categorical responses.

= Recall bias was likely a factor, especially related to weight, dietary changes, and exercise. Recall bias likely accounted
for some of the correlations between dietary changes and weight maintenance.

CONCLUSIONS

With the results of this study, the investigators suggest greater emphasis for behavior modification in patients when taking PTM is
indicated. The vast majority of responders in this study failed to meet physical activity guidelines before, during, and after PTM
use. In the National Weight Control Registry, 94% of people who had maintained a weight loss of at least 30 Ibs for at least one
year increased their physical activity levels while just 18.5% of responders had increased their exercise levels from pre-PTM use
to post-PTM use.'6

Although more research is needed, the investigators suggest that post-PTM use weight regain is not significantly higher than weight
regain through other weight loss programs. At the time of the survey, 25% of responders had maintained a weight loss of at least
10% of their body weight. The majority of those responders had maintained that weight loss for between 1 and 3 months. In a study
about long-term weight loss maintenance using 1999-2006 National Health and Nutrition Examination Survey data for 14,306
participants, it was found that one sixth of the adults achieved long-term weight loss maintenance of at least 1 year with 17.3%
having maintained a weight loss of 10%.6 As with any evidence-based weight loss modality, duration of time in the maintenance
phase was strongly correlated to gradual weight regain. Additional research is indicated, particularly in post-PTM use weight regain
in subjects who discontinued PTM at least one year prior to the study.

Studies have shown greater success in long-term weight loss when subjects receive medical nutrition therapy in conjunction with
FDA approved weight loss medications than with medication alone.!” The investigators suggest that it would behoove patients to
receive professional guidance for behavior modifications, specifically those diet and exercise related. This conclusion is consistent
with current treatment recommendations.$.18-20
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