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Abstract

Introduction: Overweight and obesity (OW/OB) are under-
diagnosed. The primary aim was to assess whether a diag-
nosis of OW/OB recorded by a primary care physician (PCP) is
associated with clinically significant weight loss, compared to
a missed diagnosis. The secondary aim was to investigate the
association between OW/OB diagnosis and patient atten-
dance at dietary consultations. Methods: This retrospective,
observational cohort study was conducted using a nation-
wide healthcare database. The study included a random
sample of 200,000 adults with BMI >25 kg/m?, recorded on a
primary care visit, between 2014 and 2020. Patients with prior
diagnosis of OW/OB or obesity-related complications were
excluded. The independent variable was OW/OB diagnosis
recorded by the PCP immediately after BMI measurement.
The outcome variable was >5% weight loss at a second
weight measurement within 9-15 months. Multivariate re-
gression analysis was applied. Results: Of the 200,000 people
with OW/OB, 36,033 (18.0%) had a diagnosis of OW/OB, and
37,368 (18.7%) had a second body weight measurement, of
which 7,635 (20.4%) lost >5% of their baseline body weight.
The prescription rate of anti-obesity medication was 1.2% and

did not differ between patients who achieved weight loss and
those who did not. Those with a recorded diagnosis were
2.6 times more likely to visit a dietitian (odds ratio [OR] 2.57,
95% confidence interval [Cl]: 2.56-2.64) and 2.5 times more
likely to achieve weight loss (OR 2.53, 95% Cl: 2.46-2.60). After
adjusting for multiple confounders, including attendance at
dietary consultation, people who received OW/OB diagnosis
were 32% more likely to achieve weight loss (OR 1.32, 95% Cl:
1.28-1.36, p < 0.001) compared to people with missed di-
agnosis. Conclusions: Recording a diagnosis of obesity
among relatively healthy people is associated with clinically
significant weight loss at 1-year follow-up, independent of
attendance at dietary consultation. Early obesity diagnosis is a
significant opportunity to promote weight loss in the primary
care setting and may affect weight trajectory.

© 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

Overweight, defined as BMI 25-29.9 kg/m? and
obesity, defined as BMI >30 kg/m?, are states of excess fat
mass. These are chronic medical conditions associated
with increased risk of morbidity and mortality [1].
Weight loss <5% is considered clinically meaningful, and
accepted as a therapeutic goal by multiple professional
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guidelines [2]. Failure to timely diagnose overweight and
obesity (OW/OB) is a public health concern, especially
since rapid weight gain has been reported during young
adulthood [3], and is associated with increased risk for
metabolic complications and morbidity [4-6].

The primary care setting is viewed as a critical entry
point to obesity healthcare [7]. The primary care phy-
sician (PCP) is uniquely positioned to diagnose, inform,
and offer a stepwise intervention. Specifically, recording a
diagnosis of OW/OB is a crucial step, which indicates
recognition of OW/OB as a chronic condition by the
PCP, payer, and patient. In addition, a diagnosis recorded
in the electronic medical record may indirectly indicate
that a discussion took place between the PCP and the
patient regarding excess body weight, which may increase
a patient’s motivation and commitment to implement
lifestyle modifications [8, 9].

In a previous study, a recorded diagnosis of OW/OB by
the PCP was associated with higher rates of obesity care
by the physician, in accordance with professional
guidelines. These included referrals for metabolic
screening, assessment for obesity-related complications,
and offering intervention and follow-up [10]. Unfortu-
nately, OW/OB diagnosis rates are relatively low, as less
than 50% of individuals with obesity have a diagnosis of
obesity recorded in their medical file [10-12]. Beyond its
role as a health quality measure, minimal data support the
association between recorded OW/OB diagnosis and
clinical outcomes in primary care. Studying the clinical
impact of OW/OB diagnosis per se is important for public
health, especially given the high prevalence of OW/OB,
high cost of drug therapy and limited coverage of anti-
obesity medications by payers [13, 14].

The primary aim of the current study was to assess
whether recording compared to not recording OW/OB
coded diagnosis by the PCP is associated with clinically
significant weight loss >5% after 1 year of follow-up. The
secondary aim was to investigate whether a formal OW/
OB diagnosis was associated with attendance at dietary
consultations following the initial body weight mea-
surement. To address these questions, we analysed a
nationwide health maintenance organization database
serving people in ambulatory setting.

Methods

Study Design and Population

The Obesity Diagnosis Study (ODiS) was a retro-
spective, observational study that used the electronic
medical record database of Maccabi Healthcare Services
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(MHS). MHS is the second largest health maintenance
organization in Israel, serving over 2.5 million people.
The study population included adults, >18 years of age,
with a BMI >25 kg/m?, recorded during a primary care
visit (the index event), between January 1, 2014, and
December 31, 2020, as described previously [10]. People
who received a recorded ICD diagnosis of OW/OB, had
bariatric surgery, and/or were prescribed anti-obesity
medications prior to the index event were excluded.
Other exclusion criteria were: prior diagnoses of obesity-
related complications based on the MHS registry of
chronic diseases, including cardiovascular disease,
chronic kidney disease, hypertension, and diabetes
mellitus; coded diagnosis of impaired fasting glucose,
hyperlipidaemia, or fatty liver disease [10]; prior diag-
nosis of obesity-associated cancer [15] according to the
Israeli national cancer registry; recently filled pre-
scription of antipsychotic drugs or systemic glucocor-
ticoids known to cause weight gain; or childbirth within
6 months before and up to 9 months after the index
event. The cohort included 326,181 eligible individuals.
Using the SQL function newid(), a random sample of
200,000 people was taken as the final cohort, per the
Institutional Review Board request (online suppl. Fig.
S1; for all online suppl. material, see https://doi.org/10.
1159/000542080).

The Exposure Variable

A formal diagnosis of OW/OB was defined if any of the
following ICD-10 codes was recorded in the medical
record by a PCP during or within 7 days after the index
event: E66, E66.0, E66.2, E66.3, E66.8, E66.9.

Outcome Variables

The primary study outcome was categorized as: los-
ing >5% of index body weight, losing <5% of index body
weight, or missing body weight. The outcome variable
was defined as positive if the patient achieved a clinically
significant weight loss of >5% relative to the body weight
recorded at the index visit, in accordance with published
guidelines [7]. The second weight measurement was
recorded by any member of the healthcare staff
9-15 months after the index visit. The second outcome
variable was defined as positive when the patient had at
least one visit with a registered dietitian within 9 months
after the index visit. The total number of dietary con-
sultations was also defined using a quantitative ordinal
variable, as indicated.

Of note, all Israeli citizens have medical insurance
covered by the state. Primary healthcare is delivered by
physicians. The number of visits with the PCP is not
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limited, and visits are usually scheduled per patient re-
quest (annual visits are not mandatory). Periodic body
weight measurement is strongly advocated but not
mandatory or reimbursed, neither is adding a diagnosis to
the patient’s medical record. Dietary consultations are
covered by national health insurance and is the main
intervention offered to patients with OW/OB. Anti-
obesity medications were not covered by public health
insurance during the study period, and prescription of
these drugs was very limited [10].

Other Variables

Additional variables included sex, age, alcohol abuse,
smoking status; calculated BMI, as recorded at regular
clinic visits. Patient ethnic and religious background was
categorized according to the residential address at the
time of the index event, as non-religious-Jewish, Jewish
orthodox, Jewish-observant, Jewish-Russian immigrant,
or Arab. Socioeconomic status was based on residence at
the time of the index event, coded on a 1 to 10 scale, as
defined by the Israeli Bureau of Statistics [16]. Additional
covariates were a visit to a PCP during the year before the
index visit, prescription of anti-obesity medication within
30 days after the index visit, recording of an additional
diagnosis at the index event other than OW/OB
(i.e., reason for visit) and prediabetes, defined according
to serum glucose value of 100-125 mg/dL or HbAIC
5.7-6.4% measured within 12 months before the index
visit.

Statistical Analysis

Baseline characteristics and distributions of poten-
tial confounders according to the presence or absence
of a recorded diagnosis of OW/OB, were presented as
means and standard deviations for continuous vari-
ables and as frequencies and percentages for categorical
variables. Chi-square tests and independent t tests were
performed to compare the two groups for categorical
and continuous variables, respectively. Univariate
analysis of the distributions of the outcome variables
and their components according to the presence or
absence of a recorded diagnosis of OW/OB was con-
ducted. Multivariate analyses to predict the primary
outcome variable was performed by logistic regression
after adjusting for potential confounders. Adjusted
odds ratios (ORs) with 95% confidence intervals (CIs)
were calculated. The goodness of fit of the model was
evaluated by the Hosmer-Lemeshow test. Level of
significance was set at 0.05 and was two-tailed. Data
were analysed with IBM SPSS version 28.0 (SPSS Inc.,
Chicago, IL, USA).
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Results

The study cohort included a sample of 200,000 adults
with a BMI >25 kg/m?, who visited the primary care clinic
in 2014-2020. Of these, 36,033 (18%) had a diagnosis of
OW/OB recorded in their medical record within 7 days
after their BMI measurement.

The study flow chart (online suppl. Fig. S1) and pa-
tients’ characteristics (online suppl. Table S1) were
previously published [10]. In brief, subjects who had a
recorded diagnosis of OW/OB compared to those who
did not were more likely to be female (55% vs. 41%, p <
0.001), have a higher BMI (30.9 vs. 28.1, p < 0.001) and
younger age (34.6 vs. 38.1, p < 0.001). The study pop-
ulation was stratified according to OW/OB diagnosis,
visits with a nutritionist, and clinically meaningful weight
loss (Fig. 1). Less than 15% had at least one visit with a
dietitian after the index visit. People who received a
recorded diagnosis were more likely to have a visit with a
dietitian (24.9% vs. 11.6%, p < 0.001). Less than 20% of
the people had a second body weight measurement
9-15 months after the index event, with 3.8% achieving
weight loss >5%, and 1.6% achieving weight loss >10% of
their baseline body weight. Among those who received a
diagnosis of OW/OB and saw a nutritionist, 7.1%
achieved weight loss >10%, compared to 1.0% among
those who did not have a recorded diagnosis and dietary
consultation. Overall, patients who achieved a clinically
significant weight loss of >5% were more likely to have
received a diagnosis of OW/OB and have had at least one
in-person visit with a nutritionist after their index visit
(Table 1). In addition, they were more likely to be women,
have younger age and higher BMI at index compared to
those who did not lose >5% body weight. Prescription
rate of anti-obesity medication was only 1.2% and did not
differ between patients who achieved weight loss and
those who did not.

Since most of the study population did not have a
second body weight measurement, we assessed whether
their baseline characteristics were different than those of
the group who had a second body weight measurement.
Patients with a second weight measurement, were more
likely to have a recorded diagnosis of OW/OB at the index
event (25.5% vs. 16.3%, p < 0.001) and more likely to have
a visit with a dietitian after the index event (27.0% vs.
11.0%, p < 0.001; online suppl. Table S2). Overall, those
who did not have a second body weight measurement
were more likely to be male, have a lower BMI, lower rates
of prediabetes and visits with a PCP in the previous year.

The association between patient characteristics and
attendance at dietary consultations and is presented in
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Fig. 1. Study population flow chart.

Table 2. People who attended a dietary consultation were
more likely to be female, younger and have a higher BMI
compared to people who did not visit a dietitian after the
index event.

In exploratory analysis, when defining the outcome of
dietary visits as an ordinal quantitative variable, we found
that patients with multiple dietary consultations were
more likely to be female, with younger age, higher BMI,
and higher rates of prediabetes (online suppl. Table S3).
There was an association between the number of con-
sultations with a dietitian, the rate of recorded diagnosis
of OW/OB, and the rate of achieving clinically significant
weight loss (Fig. 2; online suppl. Table S4). Among those
who had 7 or more dietary consultations, 41.6% had a
recorded diagnosis of OW/OB and 36.4% achieved >5%
weight loss, compared to 15.7% and 2.7% among those
who had no dietary consultation, respectively (p < 0.001
for all trends).

In univariate logistic regression analysis, recorded
diagnosis of OW/OB was associated with a 2.6-fold in-
crease in the likelihood of having a visit with a dietitian,
and 2.5-fold increase in the likelihood of achieving weight
loss >5% at the second body weight measurement. In
addition, a dietitian visit was associated with a 2.2-fold
increase in the likelihood of achieving clinically signifi-
cant weight loss (Fig. 3). In a multivariate regression
model adjusted for potential confounders, including
having a visit with a nutritionist, people who received a
recorded diagnosis of OW/OB were with 30% more likely

Recorded Obesity Diagnosis and Weight
Loss in Primary Care

to achieve >5% weight loss compared to those who did
not receive a diagnosis (OR 1.32, 95% CI: 1.28-1.36, p <
0.001; Fig. 4). Having a visit with a nutritionist was
another strong independent predictor of the outcome
variable (OR 1.98, 95% CI: 1.95-2.02, p < 0.001). BMI at
baseline, female sex, and young age were all found to be
independent predictors of weight loss at 1 year after the
index visit.

Discussion

In this study, a diagnosis of OW/OB recorded by the
PCP was associated with increased likelihood of achieving
clinically significant weight loss >5% at 1-year follow-up.
This relationship was partly mediated by in-person visits
with a nutritionist, which was another strong predictor of
weight loss. After adjusting the relationship for patient
attendance at dietary consultation and additional co-
variates, having a recorded diagnosis of OW/OB was still
associated with a 30% increase in the likelihood of
achieving weight loss.

Data supporting the diagnosis of OW/OB as an in-
dependent predictor of weight loss are limited. Ciemins
et al. [12] reported that having a recorded diagnosis of
obesity was an independent predictor of 5% weight loss
at 1 year of follow-up after initial body weight mea-
surement in primary care clinics in the USA. Their
cohort included patients with BMI >30 with two body
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Table 1. Patient characteristics ac-
cording to weight loss at follow-up

Weight loss of 5% or more  p value
no yes
n = 29,733 n = 7,635
Age, years 39.2 (14.5) 37.4 (14.8) <0.001
Male gender, n (%) 13,702 (46.1) 3,262 (42.7) <0.001
BMI, kg/m? 29.0 (3.8) 30.7 (5.1) <0.001
BMI category, n (%) <0.001
25-29.9 20,749 (69.8) 4,239 (55.5)
30-34.9 6,500 (21.9) 1,953 (25.6)
35-39.9 1,897 (6.3) 909 (11.9)
40< 586 (2.0) 534 (7.0)
Prediabetes, n (%) 1,544 (5.2) 404 (5.3) 0.73
Alcohol, n (%) 87 (0.3) 28 (0.3) 1
SES (points) 5.8 (2.5) 5.9 (2.6) 0.002
Ethnic and religious background, n (%) 0.06
Non-religious Jewish 21,246 (71.5) 5,529 (72.4)
Orthodox-Jewish 2,704 (9.1) 679 (8.9)
Russian-Jewish 2,070 (7.0) 520 (6.8)
Jewish-observant 899 (3.0) 233 (3.1)
Arab 2,959 (10.0) 674 (8.8)
Visits PCP 1 year before, n (%)? 14,776 (49.7) 3,704 (48.5) 0.06
Anti-obesity drug, n (%) 346 (1.2) 91 (1.2) 0.80
Visit with a dietitian, n (%) 7,132 (24.0) 2,965 (38.8) <0.001
OWY/OB diagnosis, n (%) 7,482 (25.2) 2,023 (26.6) 0.012

Continuous variables are presented as mean (standard deviation). SES, socio-
economic status; OW/OB, overweight or obesity. Individuals who had at least one visit
with PCP prior to BMI measurement. PAnti-obesity medication was prescribed by the
PCP within 30 days after the index visit. “Individuals who had at least one visit with a
registered dietitian within 9 months after the index event.

weight measurements taken 9-15 months apart. In their
report, 16.9% of the people achieved weight loss of at
least 5% of their initial body weight. After adjusting for
multiple covariates, including having a prescription
issued for anti-obesity medication, recorded diagnosis at
the first visit was associated with 30% increased likelihood
of achieving weight loss >5% (OR 1.3, 95% CI: 1.2-1.3).
The study cohorts differed considerably. Compared to the
report by Ciemins et al. [12], the population in the current
study included a higher percentage of men, had a younger
mean age, 37 versus 55 years, most people on this cohort
had BMI <30 kg/m?® and no obesity-related metabolic
comorbidities. Our results agree with those of Ciemins
et al. and further extend our understanding that a di-
agnosis of OW/OB recorded by the PCP could be of
clinical benefit, even among relatively young and healthy
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DOI: 10.1159/000542080

adults, without obesity-related complications. This may
suggest that it is the diagnosis of OW/OB rather than its
complications that could lead to patients’ behavioural
change and weight loss. Additionally, the relationship
between OW/OB diagnosis and weight loss could only
be explained partially by patients” attendance at dietary
consultations.

A diagnosis recorded by the PCP indirectly indicates
that the PCP has discussed the current body weight,
which has been shown to increase a patient’s motivation
to implement certain lifestyle modifications [8, 9]. In a
survey conducted among patients with obesity in the
USA, most participants perceived a formal diagnosis of
obesity by the PCP as a moderate to strong motivation for
behavioural change, while receiving lifestyle recom-
mendations from the PCP was perceived as a non-

Kasher Meron et al.
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Table 2. Patient characteristics ac-
cording to attendance at dietary
consultations after BMI measurement

Attendance at dietary p value
consultation

negative positive

n=171,975 n = 28,025

Age, years 37.7 (13.6) 36.0 (13.5) <0.001
Male sex, n (%) 102,571 (59.6) 10,979 (39.2) <0.001
BMI (kg/m?) 28.4 (3.3) 30.0 (4.1) <0.001
BMI category, n (%) <0.001

25-29.9 kg/m?
30-34.9 kg/m?
35-39.9 kg/m?

130,152 (75.7) 16,746 (59.8)
32,208 (18.7) 7,156 (25.5)
7,243 (4.3) 2,723 (9.7)

>40 kg/m? 1,888 (1.1) 1,279 (4.6)
Prediabetes, n (%) 7,487 (4.4) 1,959 (7.0) <0.001
Alcohol, n (%) 570 (0.3) 70 (0.2) <0.01
SES (points) 6.0 (2.5) 6.3 (2.5) <0.001
Ethnic and religious background, n (%) <0.001

Non-religious Jewish 124,557 (72.4) 21,146 (75.5)

Orthodox-Jewish
Russian-Jewish
Observant-Jewish
Arab

13,815 (8.0) 2,577 (9.2)
11,328 (6.6) 1,456 (5.2)
5,942 (3.5) 1,031 (3.7)
16,333 (9.5) 1,816 (6.5)

Visit with PCP, n (%)?

OWY/OB diagnosis, n (%) 27,051

78,091 (47.7) 14,717 (52.5) <0.001
(15.7) 8,982 (32.0) <0.001

Continuous variables are presented as mean (standard deviation). SES, socio-
economic status; OW/OB, overweight or obesity. ?Individuals who had at least one visit
with PCP prior to BMI measurement.

50
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Patients (%)

o

Fig. 2. Attendance at dietary consultations
and its relation to recorded diagnosis of
OW/OB and weight loss. Patient percent-
age was calculated from the total number of
patients in the indicated category of at-
tendance. Trend was statistically significant

20
- 0 H
0 1-2 3-6
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for all variables, p < 0.001.

significant to moderate motivation [17]. Aside from a
recorded diagnosis of OW/OB and attendance at a dietary
consultation, we presented additional independent pre-
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dictors of clinically significant weight loss: BMI at
baseline, female sex, and young age, which were also
reported in by others [12, 18].
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Fig. 3. Relationship between recorded di-
agnosis of OW/OB and attendance at di-
etary visit or weight loss of >5% (univariate
logistic regression). All associations are
statistically significant, p < 0.001. *At least
one visit with a nutritionist within
9 months after body weight measurement
at the index event. OW/OB, overweight or
obesity; OR, unadjusted odds ratio.

OR =2.57 (95% Cl 2.56-2.64)

owW/0B OR =2.53 (95% Cl 2.46-2.60)

recorded diagnosis

Weight loss > 5%
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a Nutritionist*
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Fig. 4. Forest plot based on the results of multivariate logistic
regression model adjusted for diagnosis of OW/OB and ad-
ditional factors associated with achieving weight loss. The
outcome variable was defined as positive if the patient
achieved weight loss of 5% or more of their initial body weight.

To the best of our knowledge, this is the first study to
demonstrate that recording OW/OB diagnosis may in-
crease patient attendance at dietary consultations. Our
previous study demonstrated an association between a
recorded diagnosis and offering obesity care by the PCP,
including issuing a referral for dietary consultation [10].
In general, the rate of patient referral to dietary con-
sultation among people with chronic medical conditions,
including obesity, is low [19]. Others have reported low
rates of attendance at in-person dietary consultations,
despite receiving a referral from a PCP [20]. In our study,
less than 14.0% of people with OW/OB visited a dietitian
following increased BMI measurement in the clinic, even
though dietary consultations are easily accessible and
reimbursed by the Israeli public healthcare system. In a
randomized controlled study conducted in the UK, even

54 Obes Facts 2025;18:48-56
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The second body weight measurement was taken 9-15 months
after the index visit. *Attendance of at least one visit with a
dietitian within 9 months after the index visit. OW/OB,
overweight or obesity; PCP, primary care provider; OR, ad-
justed odds ratio.

very brief structured advice from a PCP was associated
with increased attendance at a community delivered
weight loss program and higher likelihood of achieving
weight loss compared to receiving general advice about
the health benefits of weight loss [21]. Female sex was
associated with higher attendance at dietary consulta-
tions, in agreement with other reports [20, 22]. In con-
trast to the former, in the current study, young age was
associated with higher attendance. The differences in the
reports regarding the association between age and patient
attendance might be related to the fact that our cohort
included relatively young and healthy people, without
prior obesity-related comorbidities. Therefore, our pa-
tients with high attendance may have had different
motivations to lose weight. Young patients may be
strongly motivated to lose weight for aesthetic reasons

Kasher Meron et al.
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rather than for improved health outcomes [23]. Another
possible explanation is that here we reported patients’
attendance at in-person visits with a nutritionist, whereas
other reports focused on attendance in a structured
weight loss program. Differences in healthcare coverage
of dietary consultations may also explain differences in
reported attendance rates.

The present study demonstrated that an in-person di-
etary consultation with a registered dietitian in the primary
care setting is a strong independent predictor of clinically
significant weight loss. Multiple studies have demonstrated
that attendance at weight loss programs is associated with
weight loss. Most studies described patient attendance in a
structured program of intensive lifestyle modifications of-
fered either in the community [24-27] or in specialty clinics,
where most patients also received anti-obesity medications
[28]. For example, in the Canberra public multidisciplinary
program for weight loss for patients with obesity class III
with related comorbidities, 36% achieved >5% weight loss,
and higher patient attendance was associated with im-
proved weight loss [25]. A meta-analysis by Williams et al.
[29] investigated the effectiveness of individualized nutri-
tion care for weight management, concluded that patients
who were counselled by a dietitian lost an additional 1.03 kg
of weight, a relatively modest effect, compared to those
receiving usual care. To the best of our knowledge, the
present study is the first to demonstrate the effect of un-
structured, individual dietary consultations in the primary
care setting, on robust weight loss at 1 year of follow-up.

The current study had several limitations. The multi-
variate model did not include data on other weight loss
interventions, such as purchases of anti-obesity medica-
tions, bariatric surgery, or lifestyle modification such as
physical activity, prior to the second body measurement,
which might have weakened the association between OW/
OB diagnosis and weight loss. In a previous publication
[10], we reported a very low rate anti-obesity drug pre-
scription, with only 0.5% of the people in this cohort were
issued a prescription, suggesting an even lower rate of
prescription filling, especially since these drugs are not
covered by the national health insurance. In addition,
prescription rate of anti-obesity medication did not differ
between patients who achieved weight loss and those who
did not. Therefore, it is likely that the association between
OW/OB diagnosis and weight loss was not mediated by use
of anti-obesity medications. In addition, a second body
weight measurement at 9-15 months after the index event
was missing for about 80% of the initial cohort. Those who
did not have a second measurement had a lower rate of
OW/OB diagnosis recording at the index visit, and a lower
attendance rate at a consultation with a dietitian, which

Recorded Obesity Diagnosis and Weight
Loss in Primary Care

could weaken the results. Lastly, the study was performed in
the primary care setting in Israel and may not be gener-
alizable to other healthcare systems around the world.

Conclusions

This study presents a strong association between a PCP
recording a diagnosis of OW/OB and the patient achieving
a clinically significant weight loss, in relatively healthy
young population with increased BMI and low utilization
of anti-obesity medications. The association was only
partially mediated by attendance at dietary consultations,
suggesting that the PCP diagnosis may empower and
motivate patients with OW/OB to implement lifestyle
modifications on their own. The association between a
recorded diagnosis of OW/OB and the incidence of
obesity-related complications warrants further investiga-
tion and will be the focus of future studies. Taken together,
the high rates of undiagnosed OW/OB present a signifi-
cant opportunity to promote weight loss and potentially
affect weight trajectory and population health.

Statement of Ethics

The Maccabi Healthcare Services Ethics Review Committee
approved the study protocol, data collection and analysis, Ap-
proval No. 0036-21-MHS. The committee has granted this study
an exemption from requiring written informed consent.

Conflict of Interest Statement

M.K.M reports receipt of speaker fees from Novo Nordisk LTD,
Eli Lilly, Sanofi and Boehringer Ingelheim. D.O. reports receipt of
speaker fees from Novo Nordisk LTD, Eli Lilly, Pfizer, CTS Ltd.,
and Boehringer Ingelheim. N.K.M. reports no CI.

Funding Sources

The ODiS study was supported by an independent grant from
Novo Nordisk LTD, which funded the extraction and statistical
analysis of the data. The funder had no role in the design, data
collection, data analysis, and reporting of this study.

Author Contributions

M.K.M contributed to the study conceptualization and design,
data curation, analysis and interpretation, and manuscript
drafting. N.K.M. contributed to the study design methodology,
statistical analysis, drafting the manuscript figures and tables, and

Obes Facts 2025;18:48-56 55
DOI: 10.1159/000542080


https://doi.org/10.1159/000542080

reviewed the manuscript. D.O. contributed to the study concep-

tualization and design, and reviewed and edited the manuscript.

All authors approved the final version of the manuscript, and
agreed to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.

—_

NS}

w

=

w

N

~N

(e}

o

References

Bhaskaran K, Dos-Santos-Silva I, Leon DA,
Douglas IJ, Smeeth L. Association of BMI
with overall and cause-specific mortality: a
population-based cohort study of 3-6 million
adults in the UK. Lancet Diabetes Endocrinol.
2018;6(12):944-53. https://doi.org/10.1016/
$2213-8587(18)30288-2

Heymsfield SB, Wadden TA. Mechanisms,
pathophysiology, and management of obe-
sity. N Engl J Med. 2017;376(3):254-66.
https://doi.org/10.1056/NEJMra1514009
Malhotra R, Ostbye T, Riley CM, Finkelstein EA.
Young adult weight trajectories through midlife
by body mass category. Obesity. 2013;21(9):
1923-34. https://doi.org/10.1002/0by.20318
Kodama S, Horikawa C, Fujihara K, Yoshi-
zawa S, Yachi Y, Tanaka S, et al. Quantitative
relationship between body weight gain in
adulthood and incident type 2 diabetes: a
meta-analysis. Obes Rev. 2014;15(3):202-14.
https://doi.org/10.1111/0br.12129

Twig G, Afek A, Derazne E, Tzur D, Cukierman-
Yaffe T, Gerstein HC, et al. Diabetes risk among
overweight and obese metabolically healthy
young adults. Diabetes Care. 2014;37(11):
2989-95. https://doi.org/10.2337/dc14-0869
Jayedi A, Soltani S, Motlagh SZ, Emadi A,
Shahinfar H, Moosavi H, et al. Anthropo-
metric and adiposity indicators and risk of
type 2 diabetes: systematic review and dose-
response meta-analysis of cohort studies.
BM] Clin Res. 2022;376:€067516. https://doi.
org/10.1136/bmj-2021-067516

Jensen MD, Ryan DH, Apovian CM, Ard JD,
Comuzzie AG, Donato KA, et al. 2013 AHA/
ACC/TOS guideline for the management of
overweight and obesity in adults: a report of
the American college of cardiology/American
heart association task force on practice
guidelines and the obesity society. Circula-
tion. 2014;129(25 Suppl 2):S102-38. https://
doi.org/10.1161/01.cir.0000437739.71477 .ee
Jackson SE, Wardle J, Johnson F, Finer N,
Beeken RJ. The impact of a health profes-
sional recommendation on weight loss at-
tempts in overweight and obese British
adults: a cross-sectional analysis. BMJ Open.
2013;3(11):e003693. https://doi.org/10.1136/
bmjopen-2013-003693

Dicker D, Alfadda AA, Coutinho W, Cuevas
A, Halford JCG, Hughes CA, et al. Patient
motivation to lose weight: importance of
healthcare professional support, goals and
self-efficacy. Eur J Intern Med. 2021;91:10-6.
https://doi.org/10.1016/j.€jim.2021.01.019

10

11

12

13

14

15

16

17

18

19

20

Kasher Meron M, Eizenstein S, Cukierman-Yaffe
T, Oieru D. Missed diagnosis-a major barrier to
patient access to obesity healthcare in the primary
care setting. Int J Obes. 2024;48(7):1003-10.
https://doi.org/10.1038/s41366-024-01514-6
Baer HJ, Karson AS, Soukup JR, Williams DH,
Bates DW. Documentation and diagnosis of
overweight and obesity in electronic health
records of adult primary care patients. JAMA
Intern Med. 2013;173(17):1648-52. https:/
doi.org/10.1001/jamainternmed.2013.7815
Ciemins EL, Joshi V, Cuddeback JK, Kushner
RF, Horn DB, Garvey WT. Diagnosing
obesity as a first step to weight loss: an ob-
servational study. Obesity. 2020;28(12):
2305-9. https://doi.org/10.1002/0by.22954
Baig K, Dusetzina SB, Kim DD, Leech AA.
Medicare Part D coverage of antiobesity
medications: challenges and uncertainty
ahead. N Engl ] Med. 2023;388(11):961-3.
https://doi.org/10.1056/NEJMp2300516
President Biden, Nordisk N. Eli Lilly must
stop ripping off Americans with high drug
prices. USA today2024.

Lauby-Secretan B, Scoccianti C, Loomis D,
Grosse Y, Bianchini F, Straif K, et al. Body
fatness and cancer: viewpoint of the IARC
working group. N Engl ] Med. 2016;375(8):
794-8. https://doi.org/10.1056/NEJMsr1606602
Characterization and classification of geo-
graphical units by the socio-economic level of
the population 2017. In: Statistics CBo, edi-
tor. Jerusalem; 2020.

Dorn C, Phillips S, Nicol S, Russell H, Guenther
E. Motivations behind lifestyle changes. Am |
Lifestyle Med. 2023;17(3):443-7. https://doi.
org/10.1177/15598276211015137

Li JB, Qiu ZY, Liu Z, Zhou Q, Feng LF, Li JD,
et al. Gender differences in factors associated with
clinically meaningful weight loss among adults
who were overweight or obese: a population-
based cohort study. Obes Facts. 2021;14(1):
108-20. https://doi.org/10.1159/000512294
Mulquiney K], Tapley A, van Driel ML,
Morgan S, Davey AR, Henderson KM, et al.
Referrals to dietitians/nutritionists: a cross-
sectional analysis of Australian GP registrars’
clinical practice. Nutr Diet. 2018;75(1):98-105.
https://doi.org/10.1111/1747-0080.12377
Pfoh ER, Heinberg L], Rothberg MB. Factors
impacting physician referral to and patient
attendance at weight management programs
within a large integrated health system. ] Gen
Intern Med. 2021;36(8):2339-45. https://doi.
org/10.1007/s11606-020-06520-8

56

Obes Facts 2025;18:48-56
DOI: 10.1159/000542080

21

22

23

24

25

26

27

28

29

Data Availability Statement

In accordance with the Israeli Ministry of Health regulations, in-
dividual-level data cannot be shared openly. Specific requests for remote
access to de-identified community-level data should be directed to
KSM, Maccabi Healthcare Services Research and Innovation Center.

Aveyard P, Lewis A, Tearne S, Hood K,
Christian-Brown A, Adab P, et al. Screening
and brief intervention for obesity in primary
care: a parallel, two-arm, randomised trial.
Lancet. 2016;388(10059):2492-500. https://
doi.org/10.1016/S0140-6736(16)31893-1
Blane DN, McLoone P, Morrison D, Mac-
donald S, O’'Donnell CA. Patient and practice
characteristics  predicting attendance and
completion at a specialist weight management
service in the UK: a cross-sectional study. BMJ
Open. 2017;7(11):e018286. https://doi.org/10.
1136/bmjopen-2017-018286

AlAteeq MA, AlHomayed N, AlBuraikan D,
AlFageer H. Attitudes toward obesity, will-
ingness to lose weight, and treatment pref-
erences among overweight and obese Saudi
adults. Cureus. 2022;14(9):€29228. https://
doi.org/10.7759/cureus.29228

Wadden TA, Butryn ML, Hong PS, Tsai AG.
Behavioral treatment of obesity in patients
encountered in primary care settings: a sys-
tematic review. Jama. 2014;312(17):1779-91.
https://doi.org/10.1001/jama.2014.14173
Brightman L, Huang HC, Dugdale P. Deter-
mining patient attendance, access to interven-
tions and clinical outcomes in a publicly funded
obesity programme: results from the Canberra
Obesity Management Service. Clin Obes. 2019;
9(4):212325. https://doi.org/10.1111/cob.12325
Chen J, Kaur H, Jaques J, Rock Z, Dean CM,
Lord RV, et al. Association of clinically sig-
nificant weight loss with number of patient
visits and months of attendance at an Aus-
tralian multidisciplinary weight management
clinic. Clin Obes. 2022;12(3):e12520. https://
doi.org/10.1111/cob.12520

Ro §J, Lackey AR, Aymes SE, McCauley JL,
Davis TC, Wang R, et al. Impact of a
community-based weight management pro-
gram in a North Carolina health care system.
Fam Med. 2023;55(3):189-94. https://doi.
org/10.22454/FamMed.2023.603918

Piernas C, MacLean F, Aveyard P, Ahern AL,
Woolston ], Boyland EJ, et al. Greater at-
tendance at a community weight loss pro-
gramme over the first 12 Weeks predicts
weight loss at 2 years. Obes Facts. 2020;13(4):
349-60. https://doi.org/10.1159/000509131
Williams LT, Barnes K, Ball L, Ross LJ,
Sladdin I, Mitchell L]. How effective are di-
etitians in weight management? A systematic
review and meta-analysis of randomized
controlled trials. Healthc. 2019;7(1):20.
https://doi.org/10.3390/healthcare7010020

Kasher Meron et al.


https://doi.org/10.1016/S2213-8587(18)30288-2
https://doi.org/10.1016/S2213-8587(18)30288-2
https://doi.org/10.1056/NEJMra1514009
https://doi.org/10.1002/oby.20318
https://doi.org/10.1111/obr.12129
https://doi.org/10.2337/dc14-0869
https://doi.org/10.1136/bmj-2021-067516
https://doi.org/10.1136/bmj-2021-067516
https://doi.org/10.1161/01.cir.0000437739.71477.ee
https://doi.org/10.1161/01.cir.0000437739.71477.ee
https://doi.org/10.1136/bmjopen-2013-003693
https://doi.org/10.1136/bmjopen-2013-003693
https://doi.org/10.1016/j.ejim.2021.01.019
https://doi.org/10.1038/s41366-024-01514-6
https://doi.org/10.1001/jamainternmed.2013.7815
https://doi.org/10.1001/jamainternmed.2013.7815
https://doi.org/10.1002/oby.22954
https://doi.org/10.1056/NEJMp2300516
https://doi.org/10.1056/NEJMsr1606602
https://doi.org/10.1177/15598276211015137
https://doi.org/10.1177/15598276211015137
https://doi.org/10.1159/000512294
https://doi.org/10.1111/1747-0080.12377
https://doi.org/10.1007/s11606-020-06520-8
https://doi.org/10.1007/s11606-020-06520-8
https://doi.org/10.1016/S0140-6736(16)31893-1
https://doi.org/10.1016/S0140-6736(16)31893-1
https://doi.org/10.1136/bmjopen-2017-018286
https://doi.org/10.1136/bmjopen-2017-018286
https://doi.org/10.7759/cureus.29228
https://doi.org/10.7759/cureus.29228
https://doi.org/10.1001/jama.2014.14173
https://doi.org/10.1111/cob.12325
https://doi.org/10.1111/cob.12520
https://doi.org/10.1111/cob.12520
https://doi.org/10.22454/FamMed.2023.603918
https://doi.org/10.22454/FamMed.2023.603918
https://doi.org/10.1159/000509131
https://doi.org/10.3390/healthcare7010020
https://doi.org/10.1159/000542080

	The Association between a Recorded Diagnosis of Obesity and Clinically Significant Weight Loss in the Primary Care Setting: ...
	Introduction
	Methods
	Study Design and Population
	The Exposure Variable
	Outcome Variables
	Other Variables
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


