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BACKGROUND: Greater than 60% of adults have over-
weight or obesity. Self-weighing is an effective weight loss
and weight maintenance tool. However, little is known
about self-weighing habits among the primary care pa-
tient population. Our objective was to examine the fre-
quency of patient-reported self-weighing, and to evaluate
the associations of self-weighing with demographic char-
acteristics and self-monitoring behaviors.

METHODS: We conducted an analysis of survey data col-
lected as part of the PaTH Clinical Data Research Net-
work, which recruited a cohort of 1,021 primary care
patients at 4 academic medical centers. Patients of all
body mass index (BMI) categories were included.
RESULTS: Response rate of 6-month survey was 727
(71%). The mean age was 56 years, and most were female
(68%), White (78%), college graduates (66%), and
employed/retired (85%). The mean BMI was 30.2 kg/ m2,
80% of participants had a BMI = 25 kg/m?. Of patients
with BMI = 25 kg/m?, 35% of participants self-weighed
weekly and 23% daily. Participants who reported self-
weighing at least weekly were more likely to be older (59
vs 54 years, p<0.01), married (p=0.01), college gradu-
ates (p=0.03), White (p<0.01), and employed vs
disabled /unemployed (p<0.01). Patients who self-
weighed daily had a lower BMI (29 kg/m? vs 31 kg/m?,
p=0.04). Patients who tracked exercise or food intake
were more likely to self-weigh daily (p<0.01), as were
patients wanting to lose or maintain weight (p <0.01).
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CONCLUSIONS: Despite its potential for primary and
secondary obesity prevention, only 35% of primary care
patients with overweight or obesity engage in self-
weighing weekly and less than a quarter (23%) self-
weigh daily. Socioeconomic status appears to be a factor
influencing regular self-weighing in this population, po-
tentially contributing to greater health disparities in obe-
sity rates. Patients who self-weighed daily had a lower
BMI, suggesting that it may play a role in primary preven-
tion of obesity. More work is needed to explore self-
weighing among patients.

KEY WORDS: self-weighing; obesity; weight loss; primary care; self-
monitoring.
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BACKGROUND

Rates of obesity continue to rise in the USA, with 39.6% of US
adults having an obese body mass index (BMI) in 2015-2016,
an increase from 33.7% of adults in 2007-2008." High rates of
overweight and obesity are a public health urgency because of
the association with higher medical costs and increased mor-
bidity, including from cardiovascular disease, diabetes, and
many forms of cancer.” ® The burden of obesity and cardio-
vascular disease is particularly high among racial and ethnic
minorities.” ®

Self-monitoring (e.g., of weight, physical activity, and food
intake) is an important component of behavioral weight-loss
interventions.” Consistent with Bandura’s social learning the-
ory, self-monitoring improves self-awareness, motivation, and
self-efficacy,'® and there has been a proliferation of technolo-
gy to support self-monitoring.'" Self-weighing is an effective
self-monitoring tool during weight loss and weight
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maintenance efforts.'”'® As a part of weight-loss interven-
tions, self-weighing daily at home helps individuals identify
gains in weight and alter eating and physical activity before the
weight gain is significant.'> '> ' '® Decreased frequency of
self-weighing is associated with weight regain.'* '* Profes-
sional organizations (e.g., The Obesity Society and American
Heart Association), advise clinicians to recommend self-
weighing at least weekly to their patients for the management
of obesity and overweight.> '°

Despite the effectiveness of self-weighing as a weight-
management tool, we do not know what percentage of primary
care patients weigh themselves regularly. There is potential for
primary care clinicians to counsel about self-weighing as part
of routine weight management or preventive health care, mak-
ing it important to first understand typical self-weighing habits
among primary care patients, and what characteristics are
associated with self-weighing. Using the PaTH Clinical Data
Research Network (CDRN) Cohort Study of Healthy Life-
styles, Body Weight and Health Care, we are able to assess
information about self-weighing frequency among primary
care patients. PaTH is one of the CDRN’s in the National
Patient-Centered Clinical Research Network (PCORnet). Our
objective was to examine the frequency that patients report
engaging in self-weighing, and to evaluate associations with
demographic and socioeconomic characteristics, as well as
clinical characteristics, weight-related goals, and other self-
monitoring behavior. We hypothesized that patients with
higher socioeconomic status would be more likely to engage
in regular self-weighing, and that patients with a BMI in the
normal range would be more likely to self-weigh regularly.
Additionally, we were interested in sub-group analyses exam-
ining characteristics of self-weighing solely among patients
with overweight or obesity.

METHODS

We conducted a cohort analysis of survey data that was col-
lected as part of the PaTH Cohort Study of Healthy Lifestyles,
Body Weight and Health Care.? Institutional Review Board
approval was obtained from the PaTH single institutional
review board at Johns Hopkins University.

Patient Population and Setting

We recruited a cohort of adult primary care patients to com-
plete surveys from 7 primary care practices at the 4 Mid-
Atlantic health care systems in the PaTH CDRN—Johns
Hopkins University and Health System, Penn State College
of Medicine and Medical Center, Temple University Health
System, and the University of Pittsburgh Medical Center and
Health Plan.

Patients were eligible if they were 18 years of age and had at
least 2 weights recorded in the electronic health record (EHR)
within the 5-year cohort window, as well as one adult height
recorded at any time in the EHR. A 5-year window was chosen

because EHR data were only available within this time period
from all sites. Patients of all BMI categories were eligible.

Patients were excluded if they were deceased, enrolled in
the survey at another institution, or not able to complete the
English Language Survey, as the survey was only offered in
English.

Recruitment and Enroliment Strategies for the
Cohort

Eligible participants identified via EHR were recruited using
letters with a link to online information about the study, an
informed consent process, and the web-based survey items.”’
Four strategies were used to distribute the letters: (1) postal
mail for patients without an e-mail address; (2) e-mail for
patients with an e-mail address in the EHR; (3) MyChart
patient portal for 2 sites with this capability; (4) in-person of
a convenience sample of patients who attended clinic visits
during the recruitment windows. Participants recruited in per-
son at primary care clinic visits also completed electronic
consent, facilitated by research staff. Each health system
started recruitment at a different time, and the total recruitment
window for all sites was within April 2015 to November 2016.
In total, 33,839 patients were approached by all recruitment
modalities (10,706 by postal mail; 21,273 by e-mail with
Redcap survey link; 1,582 by MyChart message; and 278 in
person). Recruitment stopped when the goal of recruiting
1,000 patients to fill out the baseline survey was achieved
(response rate of 3.0%).

Data Collection

Online, anonymous surveys about sociodemographic back-
ground, weight management practices, weight-related in-
teractions with the health system, diet, physical activity,
and quality of life using standard survey measures were
administered at baseline, 6, and 12 months post baseline.
Please see Appendix 2 online for the 6-month survey.

For this analysis, we focused on self-monitoring practices
and restricted our sample to the primary care patients who
completed online surveys at baseline and 6-month follow-up
because the questions about self-monitoring were asking only
in the 6-month survey. We compared those who completed
only the baseline survey to those who completed both baseline
and 6-month surveys.

Statistical Methods

Our primary dependent variable of interest was the response to
the survey question “How often do you weigh yourself?”
Because professional guidelines for management of
overweight/obesity recommend self-weighing at least week-
ly,> ' and many weight-loss interventions recommend daily
self-weighing, we categorized this variable into “less than
weekly” versus “weekly” versus “daily.” We then did a sub-
group analysis among patients with overweight or obesity in
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Table 1 Characteristics Associated with Daily and Weekly Self-weighing

Overall Weighs less than Weighs weekly ‘Weighs daily p value*®*
(n=560) weekly (n=233) (n=194) (n=133)*
Demographics
Age in years, mean (SD) 57 (17) 54 (16) 56 (18) 63 (16) <0.01
Women, n (%) 386 (69) 163 (70) 133 (69) 90 (68) 0.94
Married, n (%) 339 (61) 127 (55) 120 (62) 92 (69) 0.02
Race, n (%)
White race 441 (82) 167 (75) 156 (83) 118 91) <0.01
Black race 71 (13) 43 (19) 23 (12) 54
Hispanic 10 (2) 5@2) 4(2) 1)
Asian 11 (2) 73) 2(1) 22
Other 6 (1) 1(0.5) 2 (1) 32
Education, n (%)
High-school degree or less 46 (8) 30 (13) 12 (6) 4 (3) 0.01
Some college or 2-year degree 123 (23) 52 (23) 41 (22) 30 (23)
College degree of more 374 (69) 142 (63) 137 (72) 95 (74)
Employment, n (%)
Disabled 35 (6) 24 (11) 6(3) 54) <0.01
Unemployed 21 (4) 11 (5) 6 (3) 4 (3)
Student or homemaker 27 (5) 15 (7) 8 4) 4 (3)
Employed (full or part-time) 312 (57) 128 (57) 120 (63) 64 (50)
Retired 148 (27) 48 (21) 49 (26) 51 (40)
Health status
BMI in kg/m? mean (SD) 30 (9) 31 9) 31 (8) 29 (7) 0.04
BMI<18 6 (1) 3 (D 1(1) 2(2) 0.27
BMI 18.5-24.9 153 (30) 63 (29) 52 (29) 38 (32)
BMI 25.0-29.9 145 (28) 59 (27) 46 (25) 40 (33)
BMI 30.0-34.9 95 (18) 32 (15) 40 (22) 23 (19)
BMI 35.0-39.9 48 (9) 25 (12) 15 (8) 8(7)
BMI >40.0 70 (14) 34 (16) 27 (15) 9 (8)
Diabetes, n (%) 83 (15) 32 (14) 36 (19) 15 (12) 0.40
Prediabetes, n (%) 57 (11) 24 (11) 22 (12) 11 (9) 0.40
Weight aspirations, n (%)
Desiring weight gain 13 (2) 94 2(1) 22 <0.01
Desiring weight maintenance 118 (21) 41 (18) 41 (21) 36 (27)
Desiring weight loss 371 (66) 143 (61) 138 (71) 90 (68)
Not trying to alter weight 58 (10 40 (17) 13 (7) 54
Other self-monitoring behavior, n (%)
Tracks exercise 291 (52) 91 (39) 121 (63) 79 (60) <0.01
Tracks food intake 335 (60) 107 (46) 130 (67) 98 (74) <0.01

*Includes the 2 participants who weigh more than once per day

**p value from bivariate analysis using chi-square or ANOVA as appropriate

BMI, body mass index

order to understand how many patients meet recommended
self-weighing frequency for weight loss. '* We describe the
small subset of patients who desire weight gain.

We explored several independent variables (e.g., age, race,
education) and their relationship to our dependent variable of
interest, self-weighing frequency. We performed descriptive
analyses of sociodemographic baseline characteristics to as-
sess differences between patients who self-weigh daily and
weekly and those who do not using chi-square and ANOVA.
We collapsed several of the independent variables into mean-
ingful categories for ease of interpretation and small numbers
of participants in some cells (e.g., “Out of work for more than
one year” and “Out of work for less than one year” into
“Unemployed”).

BMI was assessed using self-reported height and weight
from the baseline survey. We used chi-square tests to explore
whether weight-related goals (desire for weight loss, weight
maintenance, or weight gain) or other self-monitoring behav-
iors (of food intake or physical activity) were associated with
self-weighing at least weekly. We used logistic regression to
model the association between self-weighing and

sociodemographic and clinical characteristics based on vari-
ables we identified a priori from previous research that might
influence one’s self-weighing frequency. We tested for inter-
action by race, education, and employment.

Two-sided p < 0.05 was considered statistically significant.
Analyses were performed using STATA statistical software
version 15 (StataCorp LP, College Station, TX).

RESULTS

Of 1,021 patients who completed a baseline survey, 727
(71%) completed a 6-month survey and were included
in this analysis. Site-specific follow-up rates ranged
from 35 to 86% across the 4 sites. While those with
follow-up data were similar to those without in a num-
ber of factors, participants who completed both surveys
were more likely to be younger, married, and identify
their race as White (Appendix Table 1 online). The
percentage of missingness for the question about self-
weighing ranged from 0 to 44% per site.
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Table 2 Odds of Self-weighing at Least Weekly

Crude Adjusted 95% confidence

OR OR¥* intervals for
aOR

Demographics

Age <50 years old 1.0 1.0 -

Age > 50 years old 1.9 1.6 1.0 to 2.6%*

Men 1.0 1.0 -

Women 0.9 1.2 0.8to 1.8

Unmarried 1.0 1.0 -

Married 1.5 1.3 0.9 to 2.0
Race/ethnicity

Asian Ref Ref -

Black race 1.1 2.1 0.5 to 8.7

Hispanic 1.8 24 04 to 15.7

White race 2.8 29 0.8 to 10.8

Other 1.8 2.8 0.1 to 65.0
Education

High-school Ref Ref -
degree or less

Some college 2.6 2.5 1.1 to 5.8%*
or 2-year degree

At least college degree 3.0 2.8 1.3 to 6.1%**
Employment

Disabled Ref Ref -

Not employed 2.0 2.0 0.6 to 6.8

Student or homemaker 1.7 14 04t0 5.0

Employed 3.1 2.6 1.0 to 6.6%*
(full or part-time)

Retired 45 3.1 1.2 to 8.1%*
Health status

BMI<30 1.0 1.0 -

BMI>30 0.9 1.0 0.7 to 1.5

Has diabetes 1.0 1.0 -

Does not have 0.8 0.8 0.5t 1.5
diabetes

Has prediabetes 0.9 0.9 04t 19

*Adjusted for the other variables (age, sex, marital status, race,
education, employment, diabetes, and obesity) through logistic
regression

*#Hp <0.05, **p<0.01

aOR, adjusted odds ratio; BMI, body mass index

The mean age was 57 years, and 69% were female. Most
participants identified as White (82%), with 13% identifying
as Black, 2% as Hispanic, 2% as Asian, and 1% as other. The
majority of participants were college graduates (69%), and
51% had more than a college degree. Most participants
(56%) were employed or self-employed, and 27% were re-
tired. The mean BMI was 30.2 kg/m?. Forty-one percent of
participants had obesity (BMI>30 kg/m?), 28% had over-
weight (BMI>25 kg/m?, Table 1).

Thirty-five percent of respondents reported self-weighing
weekly and 24% daily. In unadjusted analyses (Table 1), par-
ticipants who reported self-weighing daily were older than those
who weighed weekly or less than weekly (63 years vs 56 years
vs 54 years, respectively) (p < 0.01). Participants who weighed
daily or weekly were more likely to be married (p =0.02).
Ninety-one percent of participants who self-weighed daily were
White, compared to 83% of those who weighed weekly and
75% of those who weighed less than weekly (p < 0.01). Partic-
ipants who self-weighed daily were more likely to have more
than a college degree (74%), and those who self-weighed less
than weekly were more likely to have a high-school degree or

less (13%) (p < 0.01). Participants who self-weighed daily were
more likely to be retired, those who weighed weekly were more
likely to be employed, and those who weighed less than weekly
were more likely to be disabled or unemployed (p <0.01).
Participants who weighed daily had a lower BMI than those
who weighed weekly or less than weekly (29 kg/m” vs 31 kg/
m? vs 31 kg/m?, respectively, p = 0.04).

Regarding other self-monitoring behaviors, 52% of partic-
ipants reported tracking their exercise and 60% reported track-
ing their food intake. Patients who tracked their exercise or
food intake were more likely to self-weigh at least weekly
(p<0.01 for both).

Overall, 66% of the cohort desired weight loss, and 21%
desired weight maintenance (Table 1). Patients who reported
wanting to lose weight or stay in the same weight were more
likely to self-weigh at least weekly (p <0.01). Seventeen
percent of participants with an overweight BMI, and 6% of
participants with an obese BMI, desired to keep their weight
the same. Patients desiring weight loss or weight maintenance
were more likely to self-weigh at least weekly (p<0.01).
Individuals wanting to gain weight (n = 13) were more likely
to be a minority (p <0.01), retired (p <0.01), have a normal
BMI (p <0.01), not have diabetes (p =0.04), and have some
college or 2-year education (p < 0.01). They were less likely to
track their exercise or food intake (p <0.01 for both).

In regression analyses, predictors of self-weighing at
least weekly were older age, higher education, and being
employed or retired. There was no difference by marital
status, sex, race, BMI category, or diagnosis of diabetes
(Table 2). Confirming the adjusted analyses, the predict-
ed probability of self-weighing at least weekly was sig-
nificantly greater for participants who were employed/
retired versus not employed, patients over age 50, pa-
tients with a college degree or more, and patients desir-
ing weight loss compared to patients desiring weight
maintenance or patients who were not trying to alter
their weight (Figs. 1 and 2). There was no evidence of
interaction by race, education, and employment.

In sub-group analyses of individuals who had over-
weight or obesity, 23% of patients engaged in daily self-
weighing and 35% engaged in weekly self-weighing. Par-
ticipants who self-weighed daily were more likely to be
older (p <0.01), be White (p =0.01), have a college degree
or more (p <0.01), be retired (p<0.01), and have a lower
BMI, 32 kg/m2 compared to 35 kg/mz, among those who
self-weighed less than weekly (Table 3). Participants who
weighed weekly or daily were also more likely to desire
weight loss (p <0.01), and to track their exercise or food
intake (p <0.01).

DISCUSSION

To our knowledge, this manuscript is the first paper to
examine self-weighing frequency among primary care
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Figure 1 Predicted probability of self-weighing at least weekly*. Adjusted for age, race, BMI, marital status, and employment, education, or sex
as appropriate. Bars represent 95% confidence intervals.

patients in the USA. We found that only 35% of primary
care patients engage in self-weighing weekly, and less
than a quarter (24%) in daily self-weighing. These results
were similar for the sub-group of adults with overweight
or obesity (35% and 23%, respectively). Notably, partic-
ipants who self-weighed daily had a significantly lower
BMI, both in the whole cohort and the sub-group with
overweight or obesity. However, we cannot infer causal-
ity between self-weighing daily causing weight loss and
lower BMI, as BMI was reported at the baseline survey,
and self-weighing frequency was reported 6 months later.
Self-weighing was associated with a desire to lose or
maintain weight. Patients were more likely to weigh at
least weekly if they also tracked food intake or exercise.
The survey used a validated tool for assessing self-
tracking behaviors,?? but this tool does not assess exactly
how food intake and exercise were tracked. However,
given the prevalence of apps and devices for tracking

0.8
0.7
0.6 I
0.5
0.4
0.65

0.3 0.57

Predicted probability

0.2

0.1

Lose weight

Gain weight

steps and calories, it is possible that patients might un-
derstand “tracking” to mean on electronic devices. Self-
weighing at least weekly was also associated with
markers of high economic status (White race, higher
levels of education, and being employed), among the full
cohort as well as in the sub-group of patients with
overweight or obesity.

Self-weighing has been shown to be an effective component
of behavioral weight-loss interventions,” '* '7 both for weight
loss and maintenance of weight loss,'* ' making it important
to understand current self-monitoring practices among prima-
ry care patients. Our findings suggest that a significant portion
of primary care patients, and specifically patients with over-
weight/obesity, are not engaging in this key behavioral inter-
vention recommended by professional societies for the man-
agement of overweight and obesity.”> ' Some patients did
desire weight gain despite having a normal BMI, and while
we cannot make conclusions about this subset of patients

p<0.01

0.48
0.4

Maintain weight Not thinking about
weight

Figure 2 Predicted probability of self-weighing at least weekly based on weight aspiration*. Adjusted for age, sex, race, BMI, marital status,
employment, and education Bars represent 95% confidence intervals.
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Table 3 Characteristics Associated with Daily and Weekly Self-weighing Among Patients with Overweight or Obesity (BMI >25 kg/mz)

Overall ‘Weighs less than ‘Weighs weekly Weighs daily p value*
(n=401) weekly (n=167) (n=141) (n=93)
Demographics
Age in years, mean (SD) 57 (16) 54 (16) 55 (16) 63 (15) <0.01
Women, n (%) 264 (66) 112 (67) 93 (66) 59 (64) 0.86
Married, n (%) 232 (58) 88 (53) 83 (59) 61 (66) 0.13
Race, n (%)
White race 303 (79) 114 (72) 106 (79) 81 (91) 0.01
Black race 67 (17) 39 (25) 23 (17) 5()
Hispanic 8(2) 4 (3) 32 1(D)
Asian 4 (1) 2(D) 2(D) 0 (0)
Other 3(1) 0 (0) 1(1) 2(2)
Education, n (%)
High-school degree or less 38 (10) 26 (16) 10 (7) 2(2) <0.01
Some college or 2-year degree 102 (26) 41 (26) 36 (26) 25 (28)
College degree or more 245 (64) 92 (58) 91 (66) 62(70)
Employment, n (%)
Disabled 30 (8) 22 (14) 54) 303 <0.01
Unemployed 16 (4) 9 (6) 5@4) 2(2)
Student or homemaker 13 (3) 6 (4) 4 (3) 3(3)
Employed (full or part time) 228(59) 89 (56) 90 (66) 49 (55)
Retired 99 (26) 34 (21) 33 (24) 32 (36)
Health status
BMI in kg/m?, mean (SD) 34 (8) 3509) 34 (8) 32 (6) 0.02
BMI 25.0-29.9 145 (41) 59 (39) 46 (36) 40 (50) 0.09
BMI 30.0-34.9 95 (27) 32 (21) 40 (31) 23 (29)
BMI 35-39.9 48 (13) 25 (17) 15 (12) 8 (10)
BMI>40 70 (20) 34 (23) 27 (21) 9 (11)
Diabetes, n (%) 74 (19) 29 (18) 31 (23) 14 (16) 0.72
Prediabetes, n (%) 47 (12) 21 (13) 16 (12) 10 (11) 0.72
Weight aspirations, n (%)
Desiring weight gain 2 (0.5) 1) 0 (0) 1(1) <0.01
Desiring weight maintenance 51 (13) 17 (10) 16 (11) 18 (19)
Desiring weight loss 313 (78) 123 (74) 118 (84) 72 (77)
Not trying to alter weight 3509 26 (16) 7 (5) 2(2)
Other self-monitoring behavior, n (%)
Tracks exercise 206 (52) 64 (39) 89 (63) 53 (58) < 0.01
Tracks food intake 247 (62) 77 (46) 99 (70) 71 (76) < 0.01

*p value from bivariate analysis using chi-square or ANOVA as appropriate

BMI, body mass index

because the number was small, clinicians could consider
screening for weight goals in patients of all BMI categories
and counsel against weight gain if not appropriate.

Clinicians could play a role in recommending and facilitat-
ing self-weighing for patients with overweight or obesity who
desire weight loss or weight maintenance. Prior research has
shown that primary care clinicians feel they lack effective
strategies to help patients lose and maintain weight.>* Advis-
ing patients to self-weigh could be a simple and realistic
component to add to the routine weight management counsel-
ing done in busy primary care settings. It is possible that
socioeconomic status may be a factor influencing regular
self-weighing in this population of primary care patient. We
have not found literature that assesses barriers to self-weighing
among primary care patients, and our findings indicate that
future work is needed in this area. We have not found literature
assessing self-weighing in primary prevention of obesity, but
our findings that patients who self-weigh daily had a lower
BMI may indicate that self-weighing could play a role in
primary prevention of weight gain; more research is needed
to better understand this.

This study has several limitations. The surveys did not
assess whether patients owned a scale, or had regular

access to a scale elsewhere, and scale access may affect
self-weighing frequency. Additionally, the surveys did not
assess for history of congestive heart failure, a condition
for which patients are advised to self-weigh regularly.
However, because the prevalence of congestive heart fail-
ure is approximately 1-2% of the general adult population
below age 65, and the average age of our sample was
57 years, we do not feel that patients with CHF would
significantly affect these self-weighing frequency results.
While our success at recruiting from a variety of clinical
practices in the mid-Atlantic region helped ensure that a
range of perspectives were represented, the generalizabil-
ity of our findings is limited by the fact that participants
were primarily White, college-educated, and employed.
The question assessing self-weighing frequency was only
assessed at the 6-month survey, so it is difficult to under-
stand whether patients changed self-weighing frequency
based on changes in weight status. The site-specific fol-
low-up rates ranged from 35 to 86%, and the rate of
missingness of the question about self-weighing ranged
from 0 to 46%, overall 23%. Lastly, the height and weight
data were self-reported, which may lead to underestimated
BMIs.”
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CONCLUSIONS

Despite its potential for primary and secondary obesity
prevention, only 35% of primary care patients with over-
weight or obesity engage in self-weighing weekly and less
than a quarter (23%) self-weigh daily. Socioeconomic sta-
tus appears to be a factor influencing regular self-weighing
in this population, potentially contributing to greater health
disparities in obesity rates. Self-weighing was associated
with a desire to lose or maintain weight and with other
weight-related self-monitoring behaviors. More work is
needed to understand whether patients own scales in their
home and whether such ownership affects self-weighing
behavior, and to design interventions to encourage self-
weighing among patients with elevated BMI who desire
weight loss.
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