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Abstract: Abstract: ObjectivesThis study aimed to investigate and compare the adherence of patients
treated for morbid obesity living in Poland and Germany. Methods: A cross-sectional international
multicenter survey design was adopted. The study involved 564 adult subjects treated for morbid
obesity at selected healthcare facilities in Germany (210 participants) and Poland (354 participants). A
validated, custom-made questionnaire based on the literature related to this issue was used. Results:
The degree of adherence was higher, but not statistically significant, among Polish patients (83.82% vs.
78.33%, p = 0.26140). Patient adherence was associated with gender, age, level of education, duration
of obesity, number of health professionals involved in obesity treatment, and type of obesity treatment
(p < 0.05). A positive correlation was observed in the case of age, level of education, and a growing
number of health professionals involved in obesity treatment, whereas a negative correlation was
observed in the case of the duration of obesity. Patients who underwent bariatric surgery significantly
more often followed medical recommendations regarding lifestyle changes, compared to obese
participants treated only conservatively. Adherence in the field of obesity treatment significantly
increases the percentage of total weight loss and excess weight loss due to applied obesity treatment
among both Polish and German groups (p < 0.001). Both the percentage of total weight loss and
that of excess weight loss were significantly higher in the group of adherent patients compared to
the nonadherent patients (p < 0.00001). The levels of perceived anxiety, stress, and depression were
significantly higher in nonadherent patients in both countries. Conclusions: These findings confirm
the role of adherence in the effective and satisfactory treatment of morbid obesity. There is a great
need to improve patient adherence to overcome the consequences of the obesity pandemic.

Keywords: obesity; morbid obesity; adherence; compliance

1. Introduction

The global prevalence of obesity tripled and the prevalence of overweight almost
doubled between 1975 and 2016, with 13.2% of adults classified as having obesity, and
39.1% as overweight in 2016 [1]. In the United States of America, obesity grade 3, called
morbid (or “severe”) obesity, defined as having a body mass index (BMI) above 40 kg/m2,
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affects 9.2% of adults, more often females (11.5%) than males (6.9%) [2]. The prevalence
of severe obesity was highest among people aged 40–59 (11.5%), followed by individuals
aged 20–39 (9.1%) and adults aged 60 and over (5.8%) [2]. It is also estimated that the global
prevalence of morbid obesity will surpass the prevalence of underweight by 2025 [1]. In the
European Union (EU), 30–70% of adults are overweight and 10–30% of adults are obese [3].
In Poland, according to the data from the latest European Health Interview Survey (EHIS),
62% of males and 46% of females were overweight, whereas 18% of males and almost 16%
of females were obese [3]. Based on the data from the DEGS1 study conducted in Germany,
approximately 5.2% of women and 3.9% of men have obesity grade 2, while 2.8% of women
and 1.2% of men have obesity grade 3 [4]. A total of 67% of men and 53% of women are
overweight, and 23% of men and 24% of women are obese [4].

Obesity is associated with a myriad of serious health consequences and comorbidities,
such as type 2 diabetes [5], stroke [6], cardiovascular diseases [7], certain neoplasms [8],
and all-cause mortality [9]. Moreover, it has also been proven that patients with excess
body mass generate increased healthcare costs [10,11].

There is no doubt that the cornerstones of obesity treatment are diet, physical activity,
and behavioral changes. However, lifestyle interventions are often limited in their effec-
tiveness [12], and the majority of obese people struggle to maintain clinically meaningful
weight reduction [13]. There is a growing consensus on the role of patient adherence as be-
ing the health-related behavior that may influence, either directly or indirectly, satisfactory
long-term outcomes of such treatment [14].

Acting in accordance with medical recommendations, including systematically taking
medications, is referred to as “compliance”. Adherence, on the other hand, is defined
by World Health Organization (WHO) more widely as “a set of health-related behaviors
that are not limited to the degree of compliance to prescribed medications, including the
agreement with recommendations from a healthcare provider such as following a diet and
achieving lifestyle changes” [15].

There are many factors responsible for poor adherence, and it is concluded that identi-
fying all barriers to following medical recommendations, individual patient attitudes, and
knowing each therapeutic step are the most important elements influencing adherence [16].
Obese patients may differ in having good/poor social support, namely a barrier, their
acceptance/denial of weight gain, namely an attitude, and their consciousness about health
status, namely knowledge. Even the fact of being morbidly obese alone is found to be a kind
of barrier towards good adherence. While observing patients during lifestyle modification
programs in primary healthcare, Arrebola et al. found that obesity grade 3 was one of the
important variables identified as predictive of low adherence [17].

Moreover, patients trying to find an effective obesity treatment may have several char-
acteristics that potentially worsen adherence, such as mental disorders, and comorbidities
such as diabetes and arterial hypertension, which profoundly impair adherence, hindering
weight loss, and thus reducing patient motivation to lose weight [18–20].

It was also shown that in the case of morbidly obese individuals after bariatric inter-
ventions, poor adherence to follow-up programs, nutrition recommendations, and lifestyle
modifications were responsible for inadequate weight loss, weight regain, and other medi-
cal complications [21–23].

Various outcomes of nonpharmacological treatment efficacy have been reported in
the population with morbid obesity. Unick et al. observed that participants with a BMI
over 40 kg/m2 recruited to the group with intensive lifestyle intervention had similar
adherence (they attended 80% of the treatment sessions over year 1), weight reduction,
and a decrease in cardiovascular risk compared with less obese patients [24]. They con-
cluded that a behavioral weight loss program is still an effective option for severely obese
individuals [24].

However, even worse outcomes of nonpharmacological treatment have been published.
Tonatto-Filho et al. showed that the weight-reducing strategy based on the improvement of
eating habits and practice of physical activities fails in 95% of such patients [25].
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It should be underlined that the patient’s ability to modify lifestyle, including diet and
physical activity, is considered to be a key factor in achieving satisfying weight reduction
after both surgical and conservative treatment [26,27]. There is a strong need for a thorough
estimation of the psychosocial characteristics of such patients at every stage of morbid
obesity treatment.

Especially after bariatric surgery, a good patient–therapist relationship seems to pro-
vide benefits not only for the prevention of long-term complications but also for sustained
weight reduction. Jennings et al. showed greater weight loss in subjects who had good
outpatient adherence after laparoscopic gastric bypass surgery [21].

Good adherence seems to be one of the key factors responsible for satisfactory results
of complex obesity treatment. Adherence should be routinely assessed to promptly address
potential problems in the treatment of obesity, especially morbid obesity, which is usually
associated with more severe deterioration of health. Therefore, the focus of the study was
to examine and compare adherence between patients treated for morbid obesity living in
Poland and Germany. The additional aim was to investigate the impact of adherence on
the efficacy of obesity treatment. Such issues as demographic and clinical factors affecting
patient adherence were analyzed.

2. Materials and Methods
2.1. Study Population

A cross-sectional international multicenter survey design was adopted. In the study
group, there were 564 adults diagnosed and treated for morbid obesity between January
2018 and December 2019 at selected healthcare facilities in Germany (210 patients) and
Poland (354 patients). All the participants met the following inclusion criteria: history
of morbid obesity, current body mass index (BMI) ≥ 30 kg/m2, with obesity-related
comorbidities, surgically or conservatively treated morbid obesity in the study time horizon,
age above 18 years old, and the ability to understand and comply with the study procedures,
having resided in Poland or Germany during the study time horizon. Subjects who did
not meet the inclusion criteria were excluded. The decision to enroll a subject was made
by the attending physician based on the adopted inclusion and exclusion criteria. Before
the enrollment, patients were informed about the study objective and conditions and gave
their written informed consent to participate in it. The results presented in this article are a
part of a project that has been already published [22,23].

2.2. Study Technique

For the study, a validated, custom-made questionnaire was applied. It included
twenty-nine questions related to adherence (Supplementary Material File S1) [24–26].The
respondents were asked, e.g., if they followed a slimming diet, experienced the yo-yo effect,
used dietary supplements supporting weight loss, smoked cigarettes, controlled the number
of calories consumed per day, used a healthy diet, controlled blood glucose concentration,
followed the medical recommendations, practiced sports, took any pharmacotherapy
related to the treatment of obesity, measured blood pressure themselves at home, or knew
any pro-health program related to the prevention of obesity. There were also eleven
questions related to basic issues, including, e.g., age, sex, current BMI, vocational education,
financial status, and comorbid diseases. The study questionnaire was constructed on the
base of professional references and then evaluated by national medical consultants in the
field of obesity. It was also pretested on a representative sample of 150 subjects treated for
morbid obesity (75 Germans and 75 Poles) to estimate the psychometric properties of the
German and Polish versions of the questionnaire. Subsequently, the questions could be
revised if needed. As the pretest did not yield any major modifications to the questionnaire,
the final study included findings from the pretest.
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The estimation of depression, anxiety, and stress was performed with the use of a
standardized Depression Anxiety Stress Scale questionnaire in Polish and German, versions
(DASS–21) [27]. This questionnaire is a good tool for the assessment of the levels of self-
perceived depression, anxiety, and stress in participants aged 14 years and above. The
DASS-21 with 21 items was constructed as a shorter version of the DASS-42 questionnaire
and includes three parts (subscales): depression (7 items), anxiety (7 items), and stress
(7 items). The respondents are asked to report experiences during the previous 7 days.
Each part comprises 7 questions and is finally scored from 0 to 21, as responses are scored
with a Likert scale ranging from zero (0 = did not apply to me) to three (3 = applied to me
very much or most of the time). The following cut-off points are used: no symptoms, mild,
moderate, severe, and extremely severe. Polish and German versions of DASS-21 were
translated with high validity and internal reliability [28,29].

All patients answered research questions independently. The final study comprised
complete questionnaires (100% filled in by the patients). The authors made efforts to
provide a comprehensive assessment of adherence. The attending physician (as the leader
of the obesity treatment staff) was responsible for the final evaluation of adherence, based
on the patient’s responses to the questionnaire and self-estimated relationship with the
patient during obesity treatment. The method of handling the information obtained during
the survey guaranteed absolute confidentiality as each patient was identified as N.N., so
the research project did not violate the Personal Data Protection Act. The authors received
approval from the ethics committees of the Charité—Universitätsmedizin Berlin and the
Poznan University of Medical Sciences (No. KB 326/19; Poznan University of Medical
Sciences Bioethics Committee; issued on 7 March 2019).

Among all the participants a physical examination was carried out, and updated
patient medical records were analyzed. Weight, height, and BMI were assessed. The weight
(in kilograms) was analyzed using electric scales (TANITA TBF-240, Arlington Heights,
AZ, USA). Height measurement was performed with the use of a standard measuring rod,
barefoot and in the Frankfort position. To evaluate the obesity treatment, two parameters
were calculated: %TWL (percentage of total weight loss) and %EWL (percentage of excess
weight loss). The following formulas were used to calculate BMI, %TWL, and %EWL [30]:

(a) BMI: weight (kg)/height (m2);
(b) %TWL: [(initial weight − current weight)/(initial weight)] × 100;
(c) %EWL: [(initial weight − current weight)/(initial weight –ideal weight)] × 100.

%EWL variables were created, with the ideal weight taken from the tables for Poles [31]
and Germans [32].

2.3. Statistical Analysis

Means and standard deviations were used to present quantitative parameters, whereas
counts and percentages were used to describe categorical data. The Student’s t-test was
used, or, when data did not follow the normal distribution (Shapiro–Wilks test), the Mann–
Whitney test was used to compare interval data between both groups. To analyze categorical
data, the Chi-square test for independence was used. A logistic regression analysis was
performed to find potential factors influencing patient adherence and study parameters.
Furthermore, multiple logistic regression with stepwise, backward selection was used to
find an optimal model. The results are presented as odds ratios (ORs) and 95% confidence
intervals (95%CIs). The analysis was carried out with the use of the TIBCO Software Inc
statistical package (Palo Alto, CA, USA) (2017) Statistica (data analysis software system),
version 13. http://statistica.io (accessed on 15 May 2022). All tests were considered
significant at p < 0.05.

http://statistica.io
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3. Results
3.1. Characteristics of the Study Group

The sociodemographic characteristics of the study group are shown in Table 1. On
the basis of the adopted inclusion criteria, a sample of 564 adults (210 German patients
and 354 Polish patients) who were treated for morbid obesity was selected. There were no
statistically significant differences between the participants from either country in terms of
age, sex, baseline BMI, degree of obesity, duration of the disease, material status, and level
of education (p > 0.05). Compared to Polish patients, the group of German patients who un-
derwent bariatric procedures was statistically more numerous (p < 0.001). A total of 27.48%
of study participants (73 Germans and 82 Poles) underwent bariatric surgery, whereas
72.52% of them (137 Germans and 272 Poles) were treated conservatively. In both groups of
patients, the most common comorbidities were: arterial hypertension (47.61% and 45.48%
of German and Polish participants, respectively), type 2 diabetes (28.57% and 12.71%),
coronary heart disease (24.76% and 24.85%), and lipid disorders (19.04% and 17.79%).

Table 1. Sociodemographic and clinical parameters of obese patients from Poland and Germany
(n = 564).

Variables Variables Poland Germany

Group size

Total 354 210

Female % 77.40 75.24
p = 0.7563 a

Male % 22.60 24.76
p = 0.5369 a

Surgically treated patients n (%) 82 (23.16) 73 (34.76)

Conservatively treated patients n (%) 272 (76.84) 137 (65.24)

Age (years) Mean ± SD 45.20 ± 15.69 45.70 ± 9.70
p = 0.8541 a

Body mass index—BMI [kg/m2] Mean ± SD 36.92 ± 8.12 36.87 ± 10.06
p = 0.9452 a

Obesity grade 1
(30–34.9 kg/m2) % 27.96 27.14

p = 0.8876 a

Obesity grade 2
(35–39.9 kg/m2) % 29.66 25.24

p = 0.0681 a

Obesity grade 3
(≥40 kg/m2) % 42.38 47.76

p = 0.0741 a

Duration of the disease (years) Mean ± SD 17.67 ± 11.61 17.00 ± 10.51
p = 0.7452 a

Vocational education

Low level (%) 36.44 36.71
p = 0.8941 a

Average level (%) 42.66 41.06
p = 0.7452 a

High level (%) 20.90 22.23
p = 0.1237 a

Material status

Definitely good (%) 10.20 10.50
p = 0.9456 a

Good (%) 34.36 35.66
p = 0.5632 a

Average (%) 42.66 41.06
p = 0.6569 a

Bad (%) 7.63 7.11
p = 0.8962 a

Definitely bad (%) 4.19 2.57
p = 0.0956 a
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Table 1. Cont.

Variables Variables Poland Germany

Comorbidities Type 2 diabetes mellitus (%) 27.11 28.57
p = 0.4589 a

Arterial hypertension (%) 45.48 47.61
p = 0.1253 a

Dyslipidemia (%) 17.79 19.04
p = 0.1478 a

Hyperuricemia (%) 3.95 5.71
p = 0.0635 a

Metabolic syndrome (%) 13.56 16.66
p = 0.0856 a

Coronary heart disease (%) 24.85 24.76
p = 0.7563 a

Type of bariatric surgery Gastric balloon (%) 1.22 0

Laparoscopic adjustable gastric banding (%) 6.10 0

Laparoscopic Roux-en-Y gastric bypass (%) 10.98 54.79
p < 0.001

Laparoscopic sleeve gastrectomy (%) 81.70 45.21
p < 0.001

a. statistically significant difference: Poland versus Germany for p < 0.05. Material status categories: Definitely
good EUR > 3000 per month; Good EUR 2001–3000 per month; Average EUR 1001–2000 per month; Bad EUR
500–1000 per month; Definitely bad EUR < 500 per month.

3.2. Comparison of Adherence between Patients Treated for Morbid Obesity Living in Poland and
Germany

The degree of adherence was higher, but statistically insignificant, among Polish
patients (83.82% vs. 78.33%, p = 0.100). Most participants from both countries admitted that
they had been on a reducing diet at least once in their lifetime (86.03% vs. 91.67%, p = 0.045)
and had experienced the yo-yo effect (repeated cycle of weight loss followed by weight
gain, 91.45% vs. 95.45%, p = 0.073). Detailed information on adherence was provided in
Table 2.

The surveyed Poles more frequently than the Germans tried to use a slimming diet
(13.24 times vs. 9.1 times).

Over 18% of Polish patients declared they used supplements for weight reduction.
The most popular dietary supplements were the following preparations: white mulberry
(36%), a composition of guarana, synephrine, and the Sinetrol complex (32%), and young
barley (24%). Over 8% of German participants also used supplements for weight reduction.
They most often mentioned supplements, such as a composition of β-1,4-polymer of D-
glucosamine and N-acetyl-D-glucosamine, vegetable cellulose, vitamin C, tartaric acid,
silicon dioxide, magnesium stearate (40%), a composition of KioSlim ™ complex with
KiOnutrime-Csg ®, magnesium stearate and hypromellose (30%), and a composition of
soy protein, milk protein, vitamins B1, B12, pantothenic acid, iodine, iron, and amino
acids (10%).

Almost two-thirds of Polish patients and almost half of German ones were prescribed
medications for any reason. The most popular drugs taken by Poles were: L-thyroxine
(33.72%) and metformin (27.91%), whereas those most often taken by Germans were:
L-thyroxine (30.36%), ramipril (19.64%), and metformin (14.29%).

Three times more Polish patients, compared to German respondents, admitted to
regularly measuring their blood pressure at home.

Polish participants measured glucose concentration over five times more often, com-
pared to German ones (Table 2).
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Table 2. Comparison of adherence between patients treated for morbid obesity living in Poland
(n = 354) and Germany (n = 210).

Variables Poland (n = 354) Germany (n = 210) p Value

Adherent patients (%) 83.82 78.3 p = 0.100

Patients who admitted to being on a reduced diet
during their lifetime (%) 86.03 91.67 p = 0.045

Patients who had experienced the yo-yo effect further
during their lifetime (%) 91.45 95.45 p = 0.073

Patients who used supplements during weight
reduction (%) 18.38 8.33 p = 0.001

Patients who admitted to being current smokers (%) 21.32 19.17 p = 0.541

Current smokers who declared the will to quit cigarette
smoking (%) 51.72 60.87 p = 0.034

Patients who count calories during everyday life (%) 31.62 23.33 p = 0.035

Patients who declared that they eat healthy (%) 41.91 49.17 p = 0.093

Patients who declared regular taking pharmacotherapy
for any reason (%) 63.24 46.67 p <0.001

Patients who declared regular measuring blood pressure
at home (%) 62.50 20.00 p < 0.001

Patients who declared measuring blood pressure at
home once a day (%) 34.12 4.17 p < 0.001

Patients who declared regular measuring glucose levels
at home (%) 33.09 5.83 p < 0.001

Patients who declared regular physical activity (%) 52.21 68.33 p < 0.001

Patients who declared regular physical activity three
times a week (%) 30.99 30.49 p = 0.901

Active physically patients who pay for thy gym on their
own (%) 100.00 83.72 p < 0.001

Patients who declared that if they had the opportunity
to attend sports activities for free, would participate in

them (%)
78.68 89.17 p = 0.001

Patients who declared that a physician is a key person
responsible for their obesity treatment (%) 74.26 87.50 p < 0.001

Germans statistically significantly more often practiced sports (p < 0.001) (Table 2).
They most often had physical activity twice a week (34.15%) or three times a week (30.49%).
More than half of them attended the gym (52.44%), while among Poles this percentage was
almost two times lower (28.17%). Polish respondents most often practiced sports three
times a week (30.99%) or twice a week (16.90%).

Both in Poland and Germany, the physician was a key person responsible for the
therapy of obesity (Table 2). The dietitian dealt with the treatment of 37.50% obese patients,
both from Poland and Germany. The psychologist treated obesity more than twice as often
among German respondents (13.33%) than among Polish ones (5.15%). In Germany, the
physiotherapist participated in obesity treatment three times more often (5.00%) than in
Poland (1.47%).

3.3. Influence of Adherence to Medical Recommendations on Weight Loss and Mental Health of
Obese People

The conducted study showed statistically significant differences in the level of re-
duction in TWL and EWL depending on adherence to medical recommendations in both
Polish and German groups. Both the percentage of TWL and EWL were significantly
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higher in the group of adherent patients compared to the nonadherent patients (% TWL:
16.71 ± 9.64 vs. 4.91 ± 5.46—Poland; 21.05 ± 12.69 vs. 4.83 ± 7.63—Germany; p < 0.00001)
(% EWL: 23.89 ± 18.15 vs. 7.21 ± 7.19—Poland; 30.27 ± 21.76 vs. 6.30 ± 12.49—Germany;
p < 0.0001). Moreover, statistically significant differences were observed in the level of
perceived anxiety, stress, and depression depending on adherence to medical recommenda-
tions in both Polish and German groups of respondents. The analyzed parameters were
significantly higher in the group of nonadherent patients (level of depression: 10.79 ± 6.97
vs. 25.24 ± 9.80—Poland; 8.17 ± 6.94 vs. 22.81 ± 11.34—Germany; p < 0.00001) (level of
anxiety: 7.35 ± 6.21 vs. 16.63 ± 9.69—Poland; 6.18 ± 5.60 vs. 15.24 ± 10.05—Germany;
p < 0.00001) (level of stress: 12.01 ± 7.59 vs. 22.31 ± 9.81—Poland; 11.35 ± 8.88 vs.
23.33 ± 10.99—Germany; p < 0.00001) (Table 3).

Table 3. Influence of adherence to medical recommendations on weight loss and mental health of
morbidly obese patients in Poland (n = 354) and Germany (n = 210).

Variables

Poland Germany

Adherent
Patients

(mean ± SD)

Nonadherent
Patients

(mean ± SD)
p Value

Adherent
Patients

(mean ± SD)

Nonadherent
Patients

(mean ± SD)
p Value

% TWL 16.71 ± 9.64 4.91 ± 5.46 <0.00001 21.05 ± 12.69 4.83 ± 7.63 <0.00001

% EWL 23.89 ± 18.15 7.21 ± 7.19 <0.00001 30.27 ± 21.76 6.30 ± 12.49 <0.00001

Level of
depression 10.79 ± 6.97 25.24 ± 9.80 <0.00001 8.17 ± 6.94 22.81 ± 11.34 <0.00001

Level of anxiety 7.35 ± 6.21 16.63 ± 9.69 <0.00001 6.18 ± 5.60 15.24 ± 10.05 <0.00001

Level of stress 12.01 ± 7.59 22.31 ± 9.81 <0.00001 11.35 ± 8.88 23.33 ± 10.99 <0.00001

3.4. Logistic Regression Analysis for Confounders Influencing Patient Adherence

The performed logistic regression analysis found that both in the group of obese
participants from Poland and Germany, patient adherence was associated with gender,
age, level of education, duration of obesity, number of health professionals involved in
obesity treatment, and the type of applied therapy (p < 0.05) (Table 4). However, the
level of patient adherence showed no significant dependence on the BMI classification.
Being an obese man contributed to a significantly higher level of adherence. A positive
correlation was observed in the case of age, level of education, and a growing number
of health professionals involved in obesity treatment, whereas a negative correlation was
observed in the case of the duration of obesity, level of depression, anxiety, and stress. In
both groups of respondents, it was observed that the deteriorating mental health of the
patient contributes to nonadherence. Moreover, in both countries, patients who underwent
bariatric surgery significantly more often followed medical recommendations regarding
lifestyle changes compared to obese patients treated only conservatively (Table 4).

Based on the conducted studies, it was observed that in both groups, adherence
significantly influenced the effectiveness of the treatment (Table 4). The logistic regression
model confirmed that adherence significantly increased %TWL and %EWL due to applied
obesity treatment among patients from both countries (p< 0.001) (Table 4).

3.5. Multiple Logistic Regression Analysis for Confounders Influencing Patient Adherence

The performed multiple logistic regression analysis for confounders influencing pa-
tient adherence found that in the Polish group, patient adherence was associated with
% TWL (OR = 1.17; CI = 1.09, 1.26), the severe depression level (OR = 0.09; CI = 0.03,
0.33), extremely severe depression level (OR = 0.02; CI = 0.003, 0.133), severe stress level
(OR = 0.17; CI = 0.03, 0.86), and obesity grade 3 (OR = 0.36; CI = 0.16, 0.81) (Table 5).
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Table 4. Logistic regression analysis for confounders influencing patient adherence to obesity treat-
ment in Poland (n = 354) and Germany (n = 210).

Poland n = 354 Germany n = 210

Variable OR 95% CI p Value OR 95% CI p Value

Sex:
Female 1.0 (ref *) 1.0 (ref)
Male 1.39 0.83, 2.33 0.199 2.34 1.19, 4.61 0.014

Age 1.03 1.01, 1.05 0.001 2.08 1.15, 3.74 0.015

Education:
Primary 1.0 (ref) 1.0 (ref)

Vocational 1.13 0.34, 3.74 0.841 1.25 0.29, 5.36 0.764
Secondary 1.66 0.53, 5.22 0.386 1.42 0.30, 6.68 0.656

Higher 2.18 0.62, 7.61 0.219 2.77 1.37, 5.60 0.004

Duration of obesity 0.95 0.93, 0.98 0.001 0.56 0.40, 0.80 0.001

Number of health professionals
involved in obesity treatment 1.95 1.18, 3.26 0.010 1.15 0.80, 1.65 0.449

% TWL
(percentage of total weight loss) 1.33 1.24, 1.43 <0.001 1.22 1.15, 1.29 <0.001

% EWL
(percentage of excess weight loss) 1.19 1.14, 1.25 <0.001 1.13 1.09, 1.18 <0.001

Type of obesity treatment:
Conservative

Bariatric surgery
1.0 (ref) 1.0 (ref)

25.91 9.22, 72.75 <0.001 26.75 9.77, 73.18 <0.001

BMI classification:
Obesity grade 1 1.0 (ref) 1.0 (ref)
Obesity grade 2 0.56 0.23, 1.34 0.197 0.61 0.24, 1.54 0.301
Obesity grade 3 0.49 0.21, 1.19 0.116 0.58 0.21, 1.60 0.300

Level of depression:
Normal 1.0 (ref) 1.0 (ref)

Mild 0.86 0.29, 2.53 0.86 0.73 0.23, 2.29 0.591
Moderate 0.21 0.10, 0.47 <0.001 0.39 0.16, 0.92 0.033

Severe 0.01 0.01, 0.04 <0.001 0.01 0.004, 0.09 <0.001
Extremely severe 0.007 0.01, 0.02 < 0.001 0.01 0.001, 0.04 <0.001

Level of anxiety:
Normal 1.0 (ref) 1.0 (ref)

Mild 0.66 0.29, 1.50 0.327 0.46 0.15, 1.43 0.183
Moderate 0.33 0.18, 0.63 0.001 0.32 0.14, 0.69 0.004

Severe 0.16 0.07, 0.34 <0.001 0.15 0.05, 0.46 <0.001
Extremely severe 0.035 0.01, 0.08 <0.001 0.02 0.01, 0.08 0.001

Level of stress:
Normal 1.0 (ref) 1.0 (ref)

Mild 0.26 0.13, 0.52 <0.0001 0.17 0.06, 0.47 <0.0001
Moderate 0.16 0.08, 0.32 <0.0001 0.24 0.11, 0.56 <0.0001

Severe 0.08 0.04, 0.17 <0.0001 0.05 0.02, 0.14 <0.0001
Extremely severe 0.01 0.001, 0.07 <0.0001 0.01 0.001, 0.116 <0.0001

*—reference group
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Table 5. Multiple logistic regression model results for the risk factor of adherence in the field of
obesity treatment in Poland (n = 354).

Variable
Poland n = 354

OR 95% CI p Value

% TWL
(percentage of total weight loss) 1.17 1.09, 1.26 <0.0001

Depression level:
Severe

Extremely severe

0.09
0.02

0.03, 0.33
0.003, 0.133

<0.0001
< 0.0001

Stress level:
Severe 0.17 0.03, 0.86 0.032

BMI classification:
Obesity grade 3 0.36 0.16, 0.81 0.013

In turn, in the group from Germany, patient adherence was associated with %TWL
(OR = 1.42; CI = 1.18, 1.72), %EWL (OR = 1.19; CI = 1.05, 1.33), the extremely severe
depression level (OR = 0.08; CI = 0.01, 0.68), and type of obesity treatment (OR = 6.35;
CI = 1.68, 23.95) (Table 6).

Table 6. Multiple logistic regression model results for the risk factor of adherence in the field of
obesity treatment in Germany (n = 210).

Variable
Germany n = 210

OR 95% CI p Value

% TWL
(percentage of total weight loss) 1.42 1.18, 1.72 <0.0001

% EWL
(percentage of excess weight loss) 1.19 1.05, 1.33 0.004

Depression level:
Extremely severe 0.08 0.01, 0.68 0.021

Type of obesity treatment:
Conservative

Bariatric surgery

1.0 (ref)
6.35 1.68, 23.95 0.006

4. Discussion

The presented study is innovative because it is one of the first international reports to
provide detailed information on adherence to therapeutic recommendations by patients
treated for morbid obesity in Germany and Poland. Comparing the results from two
European countries adds value to this study and allows other countries to be advised on
how to improve the long-term outcomes of morbid obesity treatment.

There is no doubt that good adherence to medical recommendations is necessary for
the long-lasting success of weight reduction. Many studies identified possible indicators of
worse adherence to recommendations, such as demographic variables, medical comorbidi-
ties, and cognitive function [33,34]. In particular, these studies were focused on attendance
at follow-up visits, dietary suggestions, and vitamin supplementation [35,36].

In the presented study, patient adherence reached 83.82% in the Polish group and
78.33% in the German group (p = 0.100). Similar percentages were also reported in studies
on therapeutic adherence in obese patients [37,38], while some researchers found that even
the vast majority of obese people did not follow medical recommendations, highlighting
patients with 50–95% nonadherence [39,40].
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4.1. Confounders Influencing Patient Adherence
4.1.1. Age and Gender

The evidence reviewed suggests that sociodemographic characteristics such as age and
gender, among others, are related to adherence and final results of antiobesity treatment [41–43].
This coincides with the presented findings, as a positive correlation was observed in the case
of age and gender. Being an obese male subject contributed to a significantly higher level of
adherence. Lima et al. and Scozzari et al. reported that there was a statistically significant
greater loss in % EWL in females and patients older than 50 years old [41,42]. This fact
was explained by typical changes for the elderly: a lower metabolic rate and decreased
oxidation of fat, as well as weakened lipolytic activity in postmenopausal women who
comprised the majority of the group. In addition, lower levels of physical activity are
performed in this age group [41].

In turn, Coleman showed that in the long-term follow-up, females had a higher
% EWL than males [43]. As far as the association between age and adherence is concerned,
Vidal et al. noted that in the population of 263 patients after bariatric procedures, the
nonadherence was greater in patients younger than 45 years old and in those with poor
weight reduction (<50% EWL) [37]. McVay et al. also confirmed that older age was one of
the patient predictors of good follow-up care attendance (so-called “medical attendance”)
among individuals after Roux-en-Y gastric bypass (RYGB). %EWL at 6 months predicted
medical attendance at 1 year after bariatric surgery [44].

4.1.2. The Duration of the Disease

In the presented study, a negative correlation was observed in the case of duration
of obesity, which is in line with the observations noted by Firth et al., who reported that
long-term physical and mental diseases worsen patient adherence [45].

4.1.3. The Level of Education, Employment Status, Material Status, and BMI Classification

Like in the presented study, some researchers showed an association between obesity
treatment and such parameters as a level of education [46], material status, and social
class [47]. However, Kuzmar et al. did not confirm that these parameters were factors
influencing the results of antiobesity treatment [40]. Hadžiabdić et al. recruited 124 obese
individuals to a 12-month weight reduction program [48]. They reported that one-third
of participants were successful because they reduced their initial weight by more than 5%
after the 12-month intervention. Initial weight loss and marital status were the strongest
predictors of weight loss success after 1 year. Participants more likely to drop out were
those with a lower educational level and a higher obesity grade [48]. In the presented study,
the level of patient adherence showed no significant dependence on obesity grades (BMI
classification).

Larjani et al. aimed to find patient factors associated with adherence to follow-up
care after bariatric procedures (gastric bypass in 91.8% of subjects, sleeve gastrectomy in
8.2%) [49]. They defined adherence as having attended three or four out of four clinic
visits. In a population of 388 Canadian participants, they showed that employment was
the strongest predictor of attendance at follow-up clinics. Individuals with full-time or
part-time employment had a significantly higher adherence rate than those who were
unemployed or retired [49].

4.1.4. The Number of Health Professionals Involved in Obesity Management

There is a strong need for a multidisciplinary team for coordinated obesity treatment.
In the presented study, the number of health professionals involved in obesity management
was related to adherence. In the literature, it is also indicated that an important step
towards successful weight reduction is creating a net of healthcare professionals involved
in obesity management, including psychologists, social workers, and educators [50,51].
The obesity management team should be well-educated on many aspects of obesity and
related comorbidities and psychosocial problems. Solsky et al. aimed to estimate whether
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an educational intervention could improve physician recognition of patient needs and
increase adherence to established best practices for all morbidly obese operatively treated
patients [52]. A care map outlining these recommendations was distributed to surgeons
and anesthesiologists. This intervention had a significant impact on the percentage of
physicians who reported changing their management to match best practices [52].

It was also stressed that if the obesity team increases patients’ knowledge of health
problems, the final results of antiobesity treatment are better [53,54]. A Chinese study of
overweight or obese people showed that an increase in nutritional knowledge predicted
better dietary adherence. At the same time, greater improvements in self-efficacy in physical
activity predicted higher adherence to physical activity recommendations [54].

4.1.5. The Level of Depression, Anxiety, and Stress

In the presented study, a negative correlation was shown in the case of levels of
depression, anxiety, and stress. This is in line with the findings from a Spanish study that
recruited 761 obese patients [55]. These authors noted that initial and final weight and BMI
were higher among participants with more severe anxiety or depression. In the population
with milder psychiatric disorders, the percentage of weight loss and adherence to therapy
was greater [55].

Both in the Polish and German groups of participants, the deteriorating mental health
of patients contributed to nonadherence. This is consistent with the observation made
by McVay et al., who reported that low anxiety levels predicted good follow-up medical
attendance in the population of patients after RYGB [44]. Marek et al. also examined a
population of 498 RYGB patients, mostly females, Caucasians, and middle-aged, with the
use of the Minnesota Multiphasic Personality Inventory-2-Restructured Form (MMPI-2-
RF) [56]. They found that scales from the Behavioral/Externalizing Dysfunction (BXD)
domain of the MMPI-2-RF were associated with worse weight loss outcomes and poor
adherence to follow-up [56].

It is worth emphasizing that people after bariatric procedures reported depressive
symptoms more frequently than subjects treated conservatively [57,58], although lower
frequency [59] and no group differences [60] were also reported.

Regardless of how excess body weight is treated, obesity itself greatly increases
the odds of any mood and anxiety disorders [61–63]. Interesting findings come from
the HUNT-2 study of 65 thousand obese adults [61]. There was a positive relationship
between abdominal fat distribution and the prevalence of both anxiety and depression,
and a negative correlation between BMI and anxiety both in females and males [61].
Petry et al. analyzed the data from 41,654 respondents in the National Epidemiologic
Survey on Alcohol and Related Conditions [62]. They found out that after controlling
for demographics, the continuous variable of BMI was significantly associated with most
mood, anxiety, and personality disorders [62]. In turn, Zhao et al. showed that the age-
adjusted prevalence of current depression, lifetime diagnosed depression, and anxiety
varied significantly by gender [63]. Psychiatric problems were significantly more often
detected in women who were overweight or obese and in morbidly obese males than in
people with a normal BMI. After adjusting for demographics, comorbidities, lifestyle, or
psychosocial factors, compared with men with a normal BMI, severely obese men were
significantly more likely to have current depression or lifetime diagnosed depression and
anxiety. Women who were either overweight or obese were significantly more likely than
women with a normal BMI to have all three psychiatric disorders [63].

4.1.6. The Type of Antiobesity Therapy Used (Bariatric or Conservative)

In the presented study, participants who underwent bariatric procedures significantly
more often followed medical recommendations regarding lifestyle changes compared
to obese patients treated only conservatively. This could be partially explained by the
individual approach of patients to the treatment. Several factors, including motivation for
lifestyle modifications, weight loss goals, and individual beliefs about achieving success in
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the final weight reduction, are found to be associated with adherence to obesity treatment
recommendations, especially after bariatric procedures [64]. Kvalem et al. aimed to
compare the behavioral and psychological characteristics of severely obese individuals
opting for bariatric or conservative treatment [65]. Authors found that candidates for
bariatric surgery had more positive expectations of outcomes and believed more strongly
they would succeed in losing weight, whereas patients starting conservative treatment
were more convinced of their readiness to improve their physical activity [65].

4.2. The Impact of Adherence on the Efficacy of Obesity Treatment

Based on the conducted studies, it was observed that adherence significantly increased
%TWL and %EWL, and that %TWL and %EWL were significantly higher in the group of
adherent patients compared to the nonadherent patients. These results are in line with
the studies by Sarwer et al. and Wakayama et al. [53,66]. Sarwer et al. reported that low
dietary adherence at 6 months after bariatric procedures predicted lower weight loss [53].
Wakayama et al. confirmed that 6-month postoperative dietary adherence predicts 12-
month BMI, %EWL, and %TWL [66].

A % EWL greater than 50% is considered adequate [67]. Luca et al. conducted
a retrospective, single-center, cohort study, including all patients undergoing bariatric
procedures [38]. At 3 and 5 years after surgery, among adherent patients, %EWL was
73.6% and 81.2%, respectively, while among nonadherent subjects, it was 70.7% and 68.4%,
respectively. However, the difference between adherent and nonadherent groups was
nonsignificant [38]. Vidal et al. aimed to estimate adherence after bariatric procedures
and analyzed data of 263 such patients [37]. Nonadherence was 17.5% and was defined as
missing any scheduled control visit for more than half a year [37].

The levels of perceived anxiety, stress, and depression were significantly higher in
nonadherent patients in both countries. In both examined groups, patient adherence was
associated with % TWL and the extremely severe depression level in the Polish population,
as well as with the severe depression level, severe stress level, and obesity grade 3, whereas
in the German population, it was additionally associated with the type of obesity treatment.
One of the possible explanations for the discrepancies is that Polish and German patients
are treated in different healthcare systems. In Germany, there are several programs devoted
to the prevention and treatment of obesity, while no such programs are currently available
for Polish patients, who are often alone in the stressful fight against excess weight. German
patients also have better access to bariatric procedures. Worldwide, there is a need for
personalized strategies in designing follow-up programs for patients treated for obesity,
especially grade 3. In a Chinese study that was conducted on 288 adults after bariatric proce-
dures, Zhu et al. determined that the factors with the greatest effects on adherence included
attitude, intention, time since surgery, exercise, social influence, and self-efficacy [68]. A
meta-analysis performed by Burgess et al. showed that behavioral treatment interventions,
including, e.g., goal setting, motivational interviewing, and cognitive restructuring, have a
significant positive effect on adherence to treatment in adults with obesity [69].

In a study dedicated to the reasons for nonadherence among patients with morbid
obesity after bariatric surgery, Luca et al. revealed that almost one-third of people were
lost to follow-up [38]. After a callback, data were collected from 89.9% of patients. A
total of 62.9% of reasons for nonattendance were related to personal matters, occupational
matters, health problems, and dissatisfaction with poor weight loss [38]. This also stresses
the need for a multidisciplinary obesity team, including psychologists, psychiatrists, and
social workers.

Contributing to this line of research, for the first time among Polish and German
patients, we examined the importance of good adherence to the recommendations in
obesity treatment. Our logistic regression model showed that adherence significantly
increased %TWL and %EWL due to applied obesity treatment among patients, both from
Germany and Poland.
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4.3. Study Limitations

The presented study is limited in several aspects. The authors are aware that although
German and Polish participants completed the same questionnaires, some issues may
be differently understood due to specific environmental and social factors, including
differences in the support of public health for morbidly obese individuals. Moreover, the
study population consisted mainly of middle-aged and elderly patients. Further research is
needed to explore if similar findings might be observed in the younger population. The
presented research sample was identified as white, so it should be verified whether our
results can be extended to a different ethnic group.

There are discrepancies between clinician and patient perceptions of adherence. For
example, calorie intake was proved to be underreported among patients seeking to lose
weight, especially among those with a higher BMI [70], and self-monitoring adherence was
also frequently overreported [71–74].

What is more, there could be also problems in the therapeutic relationship—for in-
stance, a patient’s reluctance to be honest with a physician or a physician’s failure to
establish a strong rapport with a patient—which may result in bad long-term weight
outcomes [75,76].

Berry MP et al. showed that ratings of adherence were higher when reported by
patients and supported the hypothesis that patients who provided higher adherence ratings
relative to their physicians lost less weight during treatment (p < 0.001) [77]. The authors
concluded that those participants who frequently appraise their adherence more highly
than their clinicians are at a greater risk of lower weight reduction [77].

Therefore, the authors wanted to take all these aspects into account and made efforts
to objectify the assessment as much as possible.

5. Conclusions

In the presented study, no statistically significant difference was found in the general
level of adherence in the population of patients treated for morbid obesity from Poland and
Germany. In both countries, adherence was found to be related to gender, age, education
level, duration of obesity, and the type of therapy used (bariatric or conservative). Patients
after bariatric surgery significantly more often complied with medical recommendations
regarding lifestyle changes compared to obese patients treated only conservatively.

Our most significant and innovative finding was that the number of health profession-
als involved in obesity management was related to adherence. This indicates the need to
build a network of professional teams that will be dedicated to the long-term follow-up of
patients treated for morbid obesity.

Both in Polish and German groups, patient adherence increased %TWL and %EWL.
% TWL and % EWL were significantly higher in the group of adherent patients compared
to the nonadherent patients. The levels of perceived anxiety, stress, and depression were
significantly higher in nonadherent patients in both countries.

Taken together, the presented findings underline the role of good adherence in the
effective treatment of morbid obesity. As a result, there is a great need to increase patient
adherence and hence improve obesity treatment outcomes worldwide.
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