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Abstract

Purpose—L.ifestyle habits of primary care patients with recent, intentional weight loss are
unclear and need to be better understood to aid in translational health promotion efforts. We aimed
to characterize diet and exercise habits in primary care patients with recent, intentional weight
loss, comparing those with greater (=10%) vs. lesser (5 to <10%) weight loss.

Methods—This was a cross-sectional analysis of baseline data from a randomized trial
comparing weight loss maintenance interventions. The study included primary care patients, 18—
75 years old, with =5% intentional weight loss via lifestyle change in the past 2 years. Participants
(74% female, 87% white) had mean age 53 (12) years, body mass index 30.4 (5.9) kg/m?2, and
recent weight loss of 11 (8)%. Dietary habits were measured by the Diet Habits Survey. Physical
activity and sedentary behavior were measured by self-report and objectively by pedometer.

Results—On average, participants reported high fruits and vegetables intake (5 servings/day),
and low intake of fried foods (1 serving/week), desserts (1 serving/week) and sugar-sweetened
beverages (0 servings/week). Those with greater vs. lesser weight loss had higher intake of fruits
and vegetables (p=0.037) and low fat foods or recipes (p=0.019). Average self-reported moderate-
vigorous physical activity was 319 (281) minutes/week, with significant differences between
greater (374 (328) minutes/week) vs. lesser (276 (230) minutes/week) weight loss groups
(p=0.017). By pedometer, 30% had >7,500 steps/day; the proportion was higher in greater (43%)
vs. lesser (19%) weight loss groups (p=0.005).

Conclusions—TFor weight loss, clinical patients typically employ simple strategies such as 5+
fruits and vegetables per day, fried foods and desserts <1 per week, elimination of sugary drinks,
choosing low fat foods/recipes, and physical activity 45-60 min/day.
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INTRODUCTION

More than one-third of US adults are obese,(11) a condition that increases the risk of
cardiovascular disease, type 2 diabetes, some cancers, and premature death(15) and is
estimated to incur an additional $149 million in U.S. healthcare spending annually.(19)
Weight loss of as little as 5-10% can improve these health risks(1) and obesity-related
medical costs.(24) Unfortunately, achieving weight loss remains challenging,(10, 12) rates
of obesity remain high,(16) and population-level approaches to combat the obesity epidemic
and its consequences remain an urgent public health need.

Research suggests certain lifestyle habits (i.e., diet and physical activity) are associated with
lower weight in general populations. For example, higher consumption of fruits and
vegetables and lower consumption of added sugars are associated with decreased weight
gain over time.(2, 3, 22, 32) Higher levels of physical activity are also associated with
healthier weight trajectories in population studies.(13, 20) Yet, many of these studies reflect
observational cohorts that include healthy weight individuals who may be preventing initial
weight gain with these strategies or selected populations of otherwise healthy research
participants.

Less is known about whether these same habits are used by clinical populations with
medical comorbidities who successfully achieve weight loss through lifestyle change. This is
an important research gap because physicians and healthcare practitioners have been
recognized as an effective channel for communicating lifestyle advice to patients.(14) The
American College of Sports Medicine’s Exercise is Medicine (EIM) initiative seeks to make
physical activity assessment and prescription a part of each medical encounter.(28) Yet, the
paucity of research in clinical populations that have successfully made lifestyle changes is a
barrier to translating lifestyle initiatives into clinical practice. For EIM and other
translational lifestyle programs to be successful, there is a need to gather data on patients
seen in clinical settings who have successfully adapted their lifestyle, lost weight, or
otherwise improved health outcomes.

Our objective was to describe lifestyle habits of a clinical, primary care population that
recently achieved clinically meaningful, intentional weight loss. Further, we investigated
differences in lifestyle behaviors comparing those with greater (=10%) vs. lesser (5% to
<10%) recent weight loss.

METHODS

Subjects and Setting

The current study is a cross-sectional analysis of baseline data from the Maintaining Activity
and Nutrition through Technology-Assisted Innovation in Primary Care (MAINTAIN-pc)
randomized clinical trial and has been described in detail elsewhere.(7) Briefly, the purpose
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of MAINTAIN-pc is to evaluate the effects of an online weight loss maintenance
intervention in primary care patients. All study participants receive an intervention delivered
through a patient portal connected to an electronic health record, and half of the subjects
were randomized to receive additional online coaching. To be eligible for the study,
participants had to be aged 18-75 years old, to have intentionally lost at least 5% of their
body weight in the past 2 years through lifestyle change, and to have (or be able to register
for) an electronic patient portal account through the University of Pittsburgh Medical Center.
Participants could have lost weight through a variety of methods, such as commercial weight
loss programs, self-directed lifestyle changes, or research-based weight loss programs.
Exclusion criteria included active preparation for bariatric surgery or pregnancy.
MAINTAIN-pc enrolled 194 participants. Two enrolled subjects did not complete the study
orientation or any subsequent visits and were thus not included in the current analysis,
resulting in a final sample size of 192 participants. All research procedures were approved
by the University of Pittsburgh Institutional Review Board. All participants provided written
informed consent.

Measures

All measures were collected during the baseline assessment for MAINTAIN-pc, prior to any
study-related intervention. Demographic characteristics were measured using standardized
questionnaires. Weight and height were measured during the study-specific baseline
assessment. The inclusion criteria of qualifying, recent weight loss (= 5% in the past 2 years)
was verified by abstracting the maximum weight in the past 2 years from the electronic
health record and calculating percent weight change.

Dietary habits were assessed using the Connor Diet Habit Survey.(6) This 57-item
questionnaire was developed for the rapid assessment of eating habits in the Family Heart
Study and queries the usual intake of dietary food groups, salt, sweets and snhacks, eating at
restaurants, and types of recipes. This instrument has been found to be reliable and valid
when compared to the criterion measure of dietary recall, and it has predictive validity as
changes in the Diet Habit Survey have been related to changes in plasma cholesterol.(6)
Similar to previous research,(2) we used specific questions chosen a priori from the survey
to assess dietary habits that we hypothesized would be related to weight loss. These included
intake of meats and cheese (o0z per day), fruits and vegetables (servings per day), legumes
(cups per week), fish (servings per week), and sugar-sweetened beverages. We assessed the
type of milk consumed (skim, 1%, 2%, or whole) and estimated the weekly frequency of
eating fried foods, desserts, at restaurants, and low-fat recipes. If the survey answers were
given as ranges, the midpoint of the range was used to estimate individual dietary habits.

Physical activity and sedentary behavior were based on self-report using standardized
instruments from the Behavioral Risk Factor Surveillance Survey (BRFSS) and the
Sedentary Behavior Questionnaires (SBQ). Physical activity questions from the BRFSS
assess usual participation in moderate and vigorous physical activity and have been found to
be reliable and valid for classifying activity level in adults.(38) The SBQ measures time
spent sitting in nine behaviors, separately for weekend and weekdays. It has been shown to
have acceptable reliability and validity when compared to accelerometer-based inactivity
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and body mass index in a sample of over 400 overweight adults.(26) For the current study, a
weighted average of total sitting time and television viewing time was calculated for the
combined weekday and weekend estimates. Objective ambulatory physical activity was
captured as steps per day using an Omron pedometer (HJ-7201TC). Participants were asked
to wear the pedometer for 14 days during waking hours and return the monitor by mail.
Pedometer data that had at least 500 steps/day was included, resulting in valid data for 166
participants, with an mean (SD) of 13.0 (1.9) wear days per participant. Steps per day were
classified as sedentary (<5,000 steps per day), low active (5,000-7,499 steps per day), and
active (= 7,500 steps per day) based on established cut points.(36)

Statistical Analyses

RESULTS

Participant characteristics and outcomes were described using means with standard
deviations, medians with 251" and 75t percentiles, or counts with percentages. This was
done overall and by categories of recent weight loss (greater: >10%; lesser: 5 to <10%).
Participant characteristics and outcomes were compared across groups using independent ¢
tests, Fisher’s exact tests, chi-square tests, or Wilcoxon tests, as appropriate. Post hoc tests,
where appropriate, used Bonferroni adjustment for multiple comparisons.

Baseline characteristics of participants in the MAINTAIN-pc study are displayed in Table 1.
Participants tended to be middle-aged (mean (SD) age was 53 (12) years), female (74%),
and white (87%). About three quarters of participants had at least a college degree and 70%
were employed full time. Smoking was infrequent and most reported no or minimal alcohol
intake. Cardiovascular risk factors (high blood pressure and dyslipidemia) and
musculoskeletal disorders affected about half of participants, while a smaller percentage had
diabetes or cardiovascular disease. Though participants had lost an average of 11% of their
body weight as qualifying recent weight loss for the study, the mean (SD) BMI was still in
the obese category (30.4 (5.9) kg/m?) but had decreased from a maximum BMI of 34.4 (6.5)
kg/m? in the past 24 months.

Few differences were observed in participant characteristics when comparing greater to
lesser recent weight loss categories (Table 1). In addition to the expected differences in
amount of recent weight loss, current weight, and BMI, participants with greater weight loss
were more likely to consume less alcohol (p = 0.043) and had a lower prevalence of
dyslipidemia (p = 0.048), but they also had a higher prevalence of cardiovascular disease (p
= 0.049).

Description of Dietary Habits Overall and by Amount of Recent Weight Loss

Dietary habits of study participants are listed in the first column of Table 2. The median
meat and cheese consumption was 7 oz. per day and, for fruits and vegetables, it was 5
servings per day. Participants reported consuming about 1 cup of legumes and 1 serving of
fish per week. Consumption of fried foods (1 serving per week) and desserts (1 serving per
week) was infrequent. Most participants did not consume sugar-sweetened beverages per
week, with only 17.7% of participants reporting any weekly consumption. More than half of
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participants consumed skim milk and participants reported eating low-fat foods or recipes 4
times per week. Participants ate at restaurants a median of 2 times per week.

When comparing greater vs. lesser recent weight loss subgroups of participants, there were
statistically important differences in some habits and behaviors (Table 2). Though the
median was the same across weight loss categories, participants with greater recent weight
loss ate more fruits and vegetables (75! percentile was 7 vs. 6 servings per day, p=0.037)
suggesting the overall distribution was shifted toward higher amounts of daily fruits and
vegetables intake in the greater weight loss group. Those in the greater weight loss group
were also more likely to eat low-fat foods or recipes (median was 4 vs. 2 times per week,
p=0.019). Other habits were statistically similar.

Description of Physical Activity Habits Overall and by Amount of Recent Weight Loss

Participants reported high levels of moderate intensity physical activity with a mean (SD) of
233 (233) minutes/week and vigorous intensity physical activity with a mean (SD) of 88
(108) minutes/week, totaling an average (SD) of 319 (281) minutes/week of moderate-
vigorous intensity physical activity which equates to 5.3 hr/wk (Figure 1). When separated
into weight loss categories, individuals with greater vs. lesser recent weight loss had higher
moderate intensity physical activity with mean (SD) (271 (287) vs. 202 (173) minutes/week
(p=0.039) and higher moderate-vigorous intensity physical activity with mean (SD) 374
(328) vs. 276 (230) minutes/week, (p=0.017). Mean (SD) self-reported sedentary behavior
was 8.5 (3.6) hrs/day and television viewing 2.0 (1.2); these sedentary behaviors were
similar across weight loss groups.

Mean (SD) steps were 6,318 (3,188) per day and, using steps per days, 42% were classified
as sedentary, 32% were classified as low active, and 26% were classified as active. When
categorized by greater vs. lesser recent weight loss, those with greater weight loss had higher
mean steps per day (1,723 greater steps per day, p=0.005). When classified into activity
levels based on steps, the overall distribution differed in those with greater vs. lesser weight
loss (p=0.005) and post hoc testing revealed that those with greater vs. lesser weight loss
were more likely to be classified as active (43% vs. 14%, p=0.003) and less likely to be
classified as insufficiently active (22% vs. 40%, p=0.048)(Figure 2).

DISCUSSION

We have described some typical dietary and physical activity habits in a clinical population
of primary care patients who had recently achieved clinically meaningful and intentional
weight loss through a variety of methods. On average, study participants reported consuming
the recommended 5 servings of fruits and vegetables per day, limiting their intake of desserts
and fried foods (once per week), and avoiding sugar-sweetened beverages. Participants with
greater recent weight loss reported eating more fruits and vegetables and more low-fat foods
and recipes vs. those with lesser recent weight loss. Those with greater weight loss were also
more physically active.

Our data provide evidence in a contemporary cohort of primary care patients that common
dietary recommendations from the United States Department of Agriculture,(37) American
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Dietetic Association,(29) and the American Heart Association(21) prioritizing a diet rich in
produce,(21, 37) low in fat (limited fried foods and frequent low fat choices),(21, 29) and
low in added sugars (desserts and sugar-sweetened beverages)(2, 21) are part of a lifestyle
strategy that has resulted in successful weight loss. Our findings are comparable to those
from a 4-year lifestyle intervention study in post-menopausal women that found decreased
sugar-sweetened beverages and desserts, decreased fried foods, and increased fruits and
vegetables (similarly measured by the Dietary Habits Survey) were associated with lower
weight.(2) One somewhat surprising result was that participants in this study reported eating
at restaurants twice a week and this number was similar across weight loss categories,
suggesting that occasional eating at restaurants and weight loss can coexist.

Intake of fruits and non-starchy vegetables has also been inversely associated with weight
gain in large cohort studies,(3) though a recent meta-analysis of randomized intervention
trials concluded that increasing fruits and vegetables alone was not an effective strategy for
weight loss.(18) However, the authors also noted that most of the studies included in the
meta-analysis were short in duration (e.g., 8 weeks),(18) and it is possible that increasing
fruits and vegetables represents a ‘small change strategy’ that is more conducive to long-
term vs. short-term weight loss or maintenance.(2)

The data suggesting an association between added sugar (especially sugar-sweetened
beverages) and weight gain are more consistent. A meta-analysis of the effects of sugar-
sweetened beverage consumption on weight change found clearly positive associations
between consumption and weight gain in adults and children in longitudinal cohort studies.
(22) The same meta-analysis found that randomized trials reducing sugar-sweetened
beverages prevented weight gain in children, while trials increasing sugar-sweetened
beverages led to weight gain in adults.(22) Similar results were observed in a meta-analysis
evaluating added sugars (sugar-sweetened beverages and other foods such as desserts), but
this study adds a finding in adults where recommendations to decrease added sugars were
associated with weight loss and vice versa.(32)

Though a low fat diet is widely recommended due to the high energy density of fat,(21, 29)
controversy exists as to whether a low fat diet is preferred for weight loss. Two recent meta-
analyses of clinical trials comparing dietary interventions concluded that a low fat diet
resulted in less weight loss compared to a low carbohydrate diet.(27, 34) Yet, low
carbohydrate diets have been criticized for less favorable changes to cardiovascular risk
factors such as higher low density lipoprotein cholesterol.(23) An important distinction is
that, in the current study, adherence to an overall low fat diet was not evaluated. Rather,
among primary care patients with recent weight loss, those who had recently lost more vs.
less weight were more likely to consume low fat foods and recipes — on average 4 times per
week. It is possible that the low-fat choice among individuals with greater weight loss may
reflect the higher prevalence of cardiovascular disease in this group, which could potentially
also influence motivation for weight loss.

Higher levels of physical activity have been associated with decreased weight gain and
maintenance of healthy weight in large observational studies such as the Coronary Artery
Risk Development in young Adults Study (CARDIA)(13) and the Women’s Health Study.
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(20) In clinical trials, physical activity results in modest weight loss (1-3 kgs) either in
isolation or in addition to caloric restriction as part of a lifestyle intervention.(8, 30, 31) The
American College of Sports Medicine recommends between 150-250 minutes per week of
moderate intensity physical activity for weight loss and =250 minutes per week for weight
loss maintenance.(9) The Institute of Medicine suggests that 60 minutes of physical activity
per day (420 minutes per week) are needed to prevent overweight and obesity.(35) Primary
care patients with recent weight loss enrolled in the current study, on average, reported
participated in about 45 minutes per day (319 minutes per week) of moderate-vigorous
physical activity; those with greater weight loss participated in 53 minutes per day (376
minutes per week). Of interest, the high levels of physical activity participation and its direct
association with greater weight loss at enrollment into MAINTAIN-pc was similar to that
reported by enrolling participants of the National Weight Control Registry (with = 30 Ibs.
weight loss maintained it for at least 1 year).(4, 5) Thus, despite the modest contribution of
physical activity to weight loss, consistent findings that high levels of physical activity are
present in successful weight losers and with consideration for the numerous other health
benefits of physical activity, 45-60 minutes per day of physical activity could be
recommended to primary care patients as potentially important for promoting weight loss.

Though the levels of self-reported physical activity were high in our sample, on average
above the recommended threshold of =150 minutes per week, (9) objectively-measured steps
suggested that ~70% were below the threshold corresponding to meeting recommendations.
(36) This could reflect over-reporting or the inability of a pedometer to capture non-
ambulatory physical activity (e.g., swimming, bicycling).(25) However, the observed
association between higher physical activity category and greater weight category was
consistent regardless of measurement method, adding strength to the overall finding. Also,
despite the limitations, self-report and perhaps increasingly step counts are the primary
methods of assessing physical activity in the clinic, making our results helpful for
translation.

Our study has strengths including the unique primary care population who lost weight
through a variety of real-world methods and presented with comorbidities that would
typically be encountered in medical practice (but perhaps not in clinical research). These
data therefore contribute to the overarching goal of designing weight loss interventions that
are readily translated to clinical settings. This contrasts with the much larger National
Weight Control Registry, which includes thousands of participants of similar age to our
sample but who had maintained an average weight loss of over 30% at the time of
enrollment.(33) Though weight loss maintenance of the magnitude observed in the National
Weight Control Registry is desirable, the more modest weight loss included in MAINTAIN-
pc (particularly those with 5 to <10% weight loss) is important to study because such
smaller weight losses are associated with health benefits(17) and may be more achievable on
the population level. Other strengths include that weight loss and steps per day were
objectively assessed. Lastly, the dietary assessment instrument allowed us to evaluate habits
which may lend more easily to recommendations from healthcare providers to patients.

A limitation of this cross-sectional analysis is the limited ability to infer causation between
dietary and physical activity habits and weight loss due to concurrent measurement. Also,
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although we compared participants with greater and lesser weight loss at the time of
enrollment, the sampling strategy of MAINTAIN-pc did not include a comparison group of
individuals unsuccessful at weight loss which could have strengthened conclusions. Further,
while all study participants recently lost weight and expressed an interest in continuing to
lose weight or maintain weight loss, it is possible that their currently reported eating patterns
differ from those used during weight loss. Some dietary habits (e.g., whole grains, nuts)
could not be considered because they are not easily delineated from the dietary instrument
used. Lastly, generalizability of our findings might be limited based on the largely white,
highly educated sample.

Our findings add valuable data for translating best practices for lifestyle counselling to
clinical encounters. Barriers to lifestyle counselling during medical visits are numerous and
include an inconsistent literature regarding effective weight loss strategies — especially in
clinical patient populations, lack of time, insufficient training in effective lifestyle
counselling, and low confidence in patients’ abilities to enact lifestyle advice.(14)
Overcoming these barriers to capitalize on the unique opportunity for lifestyle counselling
during clinical encounters ideally incorporates simple recommendations for both physicians
and patients but also must be based on relevant data such as that presented herein. Despite
the ever growing number of studies that both support and refute dietary recommendations,
our findings are consistent with conventional wisdom for weight loss strategies, based on
more fruits and vegetables, less added sugar, and inclusion of low fat choices. Most people
who are successful at losing weight perform high levels of physical activity. Whether these
habits are the most effective or simply the most palatable and sustainable is not clear, but in
either case they are a good place to start for clinical populations needing to lose weight.
Future studies comparing primary care patients that are both successful and unsuccessful at
weight loss and testing the delivery of these specific lifestyle messages in clinical settings
will inform translating best practices for lifestyle counselling.
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Figure 1. Self-reported Physical Activity and Sedentary Behavior in Primary Care Patients with
Recent Weight Loss (n = 192) Overall and by Percentage of Recent Weight Loss

Mod PA = moderate intensity physical activity; Vig PA = vigorous intensity physical
activity; Mod-Vig PA = moderate-vigorous intensity physical activity; TV = television; WL
= weight loss. * p<0.05 when comparing 5-<10% weight loss to 10% or greater weight loss

categories.
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Figure 2. Objectively-measured Physical Activity Category in Primary Care Patients with Recent
Weight Loss (n = 166) Overall and by Amount of Recent Weight Loss

Sedentary indicates <5,000 steps per day; Low Active indicates 5,000-7,499 steps per day;
Active indicates =7,500 steps per day.

*p<0.05 comparing greater to lesser weight loss groups
**p<0.01 comparing greater to lesser weight loss groups
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Participant Characteristics Overall and by Percentage of Recent Weight Loss (n=192)

Table 1

Overall 510 <10% WL (n =107) =210% WL (n = 85) p-value®

Age, years 53(12) 54 (13) 53 (12) 0.765
Male, n (%) 50 (26%) 26 (24%) 24 (28%) 0.537
Race 0.858

White 167 (87%) 94 (88%) 73 (86%)

Black 19 (10%) 10 (9%) 9 (11%)

Hispanic 3 (2%) 1 (1%) 2 (2%)

Asian 3(2%) 2 (2%) 1 (1%)
Education 0.397

High school 9 (5%) 4 (4%) 5 (6%)

Some college 37 (19%) 25 (24%) 12 (14%)

College 61 (32%) 33 (21%) 40 (47%)

Graduate degree 85 (44%) 25 (42%) 63 (74%)
Employment 0.239

Full-time 135 (70%) 72 (67%) 63 (74%)

Unemployed 6 (3%) 4 (4%) 5 (6%)

Homemaker 5 (3%) 3 (3%) 2 (2%)

Student 4 (2%) 4 (3%) 0 (0%)

Retired 38 (20%) 20 (19%) 18 (21%)

Other 4 (2%) 4 (4%) 0 (0%)
Smoker. n (%) 5 (3%) 3(3%) 2 (2%) 1.000
Current Alcohol 0.043

Never 64 (33%) 31 (29%) 33 (39%)

<4 per month 85 (44%) 45 (42%) 40 (47%)

> 4 per month 43 (22%) 31 (29%) 12 (14%)
Body mass index, kg/m?

Current 30.4 (5.9) 31.4(6.0) 29.1 (5.6) 0.007

Highest in past 24 mo. 34.4 (6.5) 33.8(6.4) 35.1(6.7) 0.179
Current Weight, Ibs 189 (42) 196 (43) 180 (39) 0.009
Recent weight loss, % -11% (8%) 7% (2%) -17% (9%) <0.001
Comorbid Conditions

High blood pressure 96 (50%) 54 (50%) 43 (51%) 0.884

Dyslipidemia 83 (43%) 53 (50%) 30 (35%) 0.048

Diabetes 26 (14%) 16 (15%) 10 (12%) 0.521

Cardiovascular disease 20 (10%) 7 (7%) 13 (15%) 0.049
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Overall 510<10% WL (1=107) 210% WL (1=85) p_yajye®

Musculoskeletal disorder 98 (51%) 50 (46%) 48 (57%) 0.180

Data presented as mean (SD) or n (%)

*
p-value compares 5-<10% vs. 210% weight loss
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Dietary Habits in Primary Care Patients with Recent Intentional Weight Loss by Amount of Recent Weight

Loss
Overall 5 to <10% Weight Loss (n =107) =210% Weight Loss (n =85)  p-value

Cheeses and meats, oz per day 715 7] 705 7] 715, 7] 0.407
Fruits and vegetables, servings per day 513, 6] 513, 6] 5[4, 7] 0.037
Legumes, cups per week 1[0,2] 1[0, 2]] 1[0,2] 0.941
Fish, servings per week 1[1,2] 1[1,2] 1[1,2] 0.336
Sugar-sweetened beverages, oz. per week 0[0,0] 0[0,0] 010, 0] 0.274
Type of Milk

Skim 113 (59%) 56 (52%) 57 (67%) 0.169

1% 29 (15%) 20 (19%) 9 (11%)

2% 24 (17.7%) 20 (19%) 14 (17%)

Whole 16 (8%) 11 (10%) 5 (6%)
Fried foods, servings per week 1[0, 3] 1[0, 3] 0[0, 1] 0.181
Desserts, servings per week 1[1,4] 1[1,4] 1[1,4] 0.492
Eating at restaurants, times per week 2[1,4] 2[1,4] 111, 4] 0.150
Low-fat foods or recipes, times per week 412, 6] 210, 6] 412, 6] 0.019

Data are reported as median [25th percentile, 75th percentile] or mean + SD
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