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Abstract

Background: It is an important condition for adequate weight loss and prevention of adverse
events that bariatric surgery (BS) candidates possess good specific health knowledge. There
is a paucity of standardized instruments to evaluate the specific health knowledge of patients
before and after BS. Therefore, we developed a 32-item multiple-choice test covering the
main aspects of life which are important after BS, and investigated the correlation of specific
health knowledge with health literacy, level of depression and anxiety, percentage of excess
weight loss, and specific complications of BS in postoperative patients. Methods: Two groups
participated in the cross-sectional study: the preoperative group (n = 109) was recruited from
candidates for BS (gastric bypass or sleeve gastrectomy), the postoperative group (n = 110)
was recruited from patients 12-74 months after BS (average 33 months, SD = 16.5). Both
groups had completed a preoperative multimodal training program. Specific health knowl-
edge was assessed with a newly developed knowledge questionnaire. Health literacy was
evaluated with the short version of the European Health Literacy Survey (HLS-EU-Q16). The
9-item Patient Health Questionnaire (PHQ-9) and the 7-item Generalized Anxiety Scale (GAD-
7) were used to assess the levels of depression and anxiety. Results: The pre- and postop-
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erative group did not differ with regard to the number of correctly answered questions on the
knowledge questionnaire, with 75% correct answers in both groups (p = 0.059). No correla-
tions were found with health literacy (p = 0.498) and levels of depression (preoperative group:
p = 0.279; postoperative group: p = 0.242) and anxiety (preoperative group: p = 0.866; post-
operative group: p = 0.119). In postoperative patients specific health knowledge was not as-
sociated with the weight loss achieved (p = 0.437). Conclusion: The newly designed knowl-
edge questionnaire can be useful for screening specific knowledge of BS patients at different

time points. © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Overweight and severe obesity are increasing rapidly worldwide [1]. Severe obesity is a
serious disease causing numerous comorbidities and reducing life expectancy [2]. Surgery
results in greater improvement in weightloss outcomes and weight-associated comorbidities
compared withnonsurgicalinterventions[3].Roux-en-Y gastricbypassandsleeve gastrectomy
are the most common procedures to treat patients with severe obesity both worldwide and
in Germany [4, 5]. The average percentage of excess weight loss (%EWL) 1 year after surgery
is about 70% for gastric bypass [6] and 65% for sleeve gastrectomy [7], but about one-third
of patients show failure with <50% EWL [8] or weight regain in long-term evaluations [9].

Long-term outcome not only depends on the correctly performed surgery, but also on
education, specific health knowledge, and health literacy of the patients [10]. Furthermore,
weight loss surgery leads to significant changes in the anatomy and physiology of the gastro-
intestinal tract and of digestion. Therefore, patients need training, support, and assessment
for sufficient supplementation [11]. Patient motivation and adherence to instructions are
crucial for overall outcome [12]. Animpact of depression and anxiety on the long-term success
of bariatric surgery (BS) has also been demonstrated [13].

It is an important condition for adequate weight loss and prevention of adverse events
that BS candidates possess good specific health knowledge. There is a paucity of standardized
instruments to evaluate specific health knowledge of patients before and after bariatric and
metabolic surgery. Therefore, we developed a multiple-choice test focusing on the main
aspects of life important after bariatric and metabolic surgery (lifestyle, nutrition, follow-up
visits, side effects, and supplementation).

The purpose of this study was to collect data on individual patients’ specific health
knowledge before and after weight loss surgery and to investigate the association with weight
loss, incidence of postoperative complications, health literacy, depression, and anxiety.

Methods

Preoperative Multimodal Training Program

The Department of General, Abdominal, and Bariatric Surgery of Herzogin Elisabeth
Hospital Braunschweig provides a mandatory preoperative multimodal training program
including behavioral training, dietary modification, and exercise for all BS candidates. The
course (12 sessions, 90 min a week) is held by specially trained dieticians, surgeons, and
psychologists with a maximum of 12 participants. The course requires reflection on previous
actions for weight control and individual eating habits, demonstrating alternatives as appro-
priate. Furthermore, the participants learn the basics of food science to optimize their nutri-
tional behavior and food-purchasing behavior. Mandatory individual weekly plans are used
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to promote leisure and dietary habits that maximize the positive effects of daily physical
activity and of appropriate nutrition, respectively. The psychological training component of
the course provides individual methods to break the vicious circle of deficient self-esteem,
negative self-perception, social withdrawal, and lack of exercise, which are relevant to the
origin and treatment of addiction behavior and to the individual disorder history.

All participants get comprehensive information about healthy nutrition and special
recommendations for the pre- and postoperative period. Candidates for surgery receive
handouts about long-term supplementation of vitamins, minerals, and protein. Participants
getinstructions how to cope with the most common complications or syndromes such as food
intolerance or food bolus obstruction, dehydration, constipation, dumping syndrome, and
epigastric pain.

Study Design

If knowledge gaps were identified during the study (multiple-choice tests), candidates
were offered additional explanations by the interviewer. Questionnaire data were pseudony-
mized and personal data were secured.

Recruitment

The data were collected between December 2015 and July 2016 (n = 219). The preop-
erative group (n = 109) was recruited from candidates for obesity surgery (gastric bypass or
sleeve gastrectomy). The questionnaires were given to the patients during the preoperative
week or latest on the second postoperative day. The postoperative group (n = 110) was
recruited from patients 12-74 months after gastric bypass or sleeve gastrectomy (average 33
months, SD = 16.5). Postoperative patients were recruited during follow-up visits (50%),
during appointments with the plastic surgeon (21.8%), during inpatient treatment because
of adverse events (21.8%), or during other visits (6.4%). All participants had successfully
completed the preoperative mandatory multimodal training program. Exclusion criteria
were insufficient German language skills, incomplete participation in the multimodal training
program, and former obesity surgery.

Measurements

The specific health knowledge of the patients before and after BS was evaluated with a
newly designed knowledge questionnaire. Developed by the bariatric team (surgeons, dieti-
cians, psychologists, and bariatric nurses), the test consists of 32 multiple-choice questions
with five possible answers, only one of which is correct. Patients receive one point for each
correctly answered question. Zero points are given for each incorrectly answered question
or missing response. A total score is calculated in the range from 0 to 32 points, the higher
scores corresponding to a better specific knowledge. The test deals with important aspects of
life after bariatric and metabolic surgery such as lifestyle changes, follow-up visits, potential
complications, effects and side-effects, supplementation, as well as nutritional and technical
aspects of the surgery. To investigate the validity of the newly developed questionnaire, 10
candidates of bariatric and metabolic surgery were piloted. According to patient feedback all
questions and formulations were easy to understand. The complexity of the test was
considered not to be difficult by these patients. The complete questionnaire is available from
Kohler et al. [14].

Health literacy was evaluated with the short version of the European Health Literacy
Survey (HLS-EU-Q16) [15]. This instrument consists of 16 items, each with four steps from
very easy to very difficult. It includes 12 dimensions of health literacy, concerning therapy
and treatment, prevention and health promotion, as well as stages of processing health-
relevant information such as access, understanding, assessment, and application. A HLS-
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Table 1. Sociodemographic characteristics of the study population comparing pre- and postoperative pa-
tients

Variables Total Preoperative Postoperative Statistical
(n=219) (n=109) (n=110) analysis,
tand x? test
Age, years 42.8+12.2 40.7x12.7 449+11.4 t=-2.604
df =217
p=0.01
BMI 39.0+£9.9 46.9+7.3 31.9+6.6 t=15.217
df =217
p<0.001
Female sex 80.4% (176) 76.1% (83) 84.5% (93) X2 = 2.447
df=1
p=0.118
Marital status x> =7.724
Single 23.2% (51) 30.3% (33) 16.4% (18) df=4
Partnership 11.0% (24) 11.0% (12) 10.9% (12) p=0.102
Married 56.2% (123) 51.4% (56) 60.9% (67)
Separated 8.2% (18) 5.5% (6) 10.9% (12)
Widowed 1.4% (3) 1.8% (2) 0.9% (1)
High school graduate x*=3.318
No 72.6% (159) 69.6% (75) 76.3% (84) df=7
Yes or more 26.6% (58) 29.4% (32) 23.6% (26) p=10.801
Employed 66.8% (145) 67.9% (74) 65.7% (71) x?=0.113
df=1
p=0.737
Surgery x>=0.836
Gastric bypass 82.2% (180) 79.8% (87) 84.5% (93) df=1
Sleeve gastrectomy 17.8% (39) 20.2% (22) 15.5% (17) p=0.360

Values are presented as mean * SD or % (n).

» o«

EU-Q16 index with three different levels can be rated as “inadequate,
“sufficient” health literacy.

Symptoms of depression were assessed with the German version of the 9-item Patient
Health Questionnaire (PHQ-9) [16]. Each item is scored from 0 to 3, yielding a total score
between 0 and 27. A total score >10 indicates the presence of major depressive disorder. The
PHQ-9 has been validated in BS patient populations [17]. The internal consistency of the
depression module (Cronbach’s ) in our samples was 0.849.

Symptoms of anxiety were assessed with the German version of the 7-item Generalized
Anxiety Scale (GAD-7) [18, 19]. The GAD-7 was designed to identify patients with generalized
anxiety disorder and to assess the severity of anxiety. The scale consists of seven items. A
score >10 indicates the diagnosis of a clinically relevant anxiety disorder. The internal consis-
tency (Cronbach’s a) in our samples was 0.893.

The data about specific postoperative complications, such as dumping syndrome and
anastomotic ulcer, were collected from medical records, follow-up contacts, and patient ques-
tionnaire.

problematic,” and
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Table 2. Knowledge test, health literacy, and levels of depression and anxiety

Variables Total Preoperative Postoperative Statistical
(n=219) (n=109) (n=110) analysis,
tand x? test
Number of correctly answered 23.9+43 24.5%4.2 23.4+4.4 t=1.900
questions (max. 32) df=217
p=0.059
Health literacy 14.1+2.5 14.2+2.2 13.9+2.8 t=0.697
(HLS-EU-Q16 total value) df =209
p=0.486
Level of anxiety 4.2+4.2 3.6+3.5 4.9+4.7 t=-2.121
(GAD-7 total value) df =210
p=0.035
Level of depression 4.9+4.5 4.4+4.0 5.6%4.9 t=-1.861
(PHQ-9 total value) df =206
p=0.064
Anxiety 10.4% (22) 6.5% (7) 14.4% (15) x?=3.593
(GAD-7 cutoff 210) df=1
p=0.058
Depression 14.8% (31) 10.2% (11) 19.6% (20) x?=3.701
(PHQ-9 cutoff 210) df=1
p=0.054

Values are presented as mean * SD or % (n). GAD-7, 7-item Generalized Anxiety Scale; HLS-EU-Q16,
European Health Literacy Survey (short version); PHQ-9, 9-item Patient Health Questionnaire.

Statistical Analysis

Data analyses were performed using the IBM Statistical Package for Social Sciences (SPSS,
version 22.0). The pre- and postoperative groups were compared. For comparison of
continuous variables, t tests for independent samples were used; for comparison of cate-
gorical variables, x? tests were applied. For assessment of correlations between variables,
Pearson correlation coefficients were used. Statistical significance was determined for p
values <0.05.

Results

Descriptive Characteristics of Pre- and Postoperative Patients

Atotal of 80.4% of the participants were female and 19.6% were male. The groups differed
significantly in age and BMI but not in other sociodemographic variables as summarized in
Table 1. The distribution of the type of surgery did not differ between the pre- and postoperative
groups. The mean follow-up since surgery in the postoperative group was 32.9 + 16.5 months.
More than 95% of postoperative participants claimed that they completely or partly adhered to
the dietary recommendations and 80% reported to continue with physical exercises.

Specific Health Knowledge and Health Literacy

The pre- and postoperative groups did not differ with regard to the total number of
correctly answered questions on the knowledge test (Table 2). The average number of correct
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Table 3. Number of correctly answered questions

Questions Total Preoperative  Postoperative Statistical
(n=219) (n=109) (n=110) analysis, x?
1 Lifelong necessity to follow 87.7% (192) 92.7% (101)  82.7% (91) x*=5.363
dietary recommendations df=2
p=0.068
2 Complication caused by 83.1% (182) 86.2% (94) 80.0% (88) x?=2.527
smoking df=2
p=0.283
3 Dietary change after surgery 93.6% (205) 97.2% (106)  90.0% (99) x?=5.235
df=2
p=0.073
4  Medication to prevent gastric 76.3% (167) 67.9% (74) 84.5% (93) x> =8.389
ulcer df=2
p=0.015
5 Need of long-term follow-up 96.8% (212) 99.1% (108)  94.5% (104) x*=3.738
df=2
p=0.154
6  Dealing with complaints after 84.0% (184) 83.5% (91) 84.5% (93) x?=1.135
surgery df=2
p=0.567
7  Effect of physical activity 95.0% (208) 94.5% (103)  95.5% (105) x?=0.106
after surgery df=1
p=0.745
8  Reasons for dumping 77.6% (170) 83.5% (91) 71.8% (79) x> =7.429
syndrome df=2
p=0.024
9  Typical complaints of 32.0% (70) 29.4% (32) 34.5% (39) x%=0.844
dumping syndrome! df=2
p=0.656
10  Side effects of gastric bypass? 37.9% (83) 34.9% (38) 40.9% (45) x> =4.036
df=2
p=0.133
11  Need for supplementation of 98.6% (216) 99.1% (108)  98.2% (108) x?=0.329
vitamins and minerals df=1
p=0.566
12 Recommended vitamins after 89.5% (196) 87.2% (95) 91.8% (101) x?=1.653
surgery df=2
p=0.438
13 Vitamin that needs to be 93.2% (204) 88.1% (96) 98.2% (108) x?=8.773
injected df=2
p=0.012
14  Recommended minerals after 69.4% (152) 54.1% (59) 84.5% (93) x%=26.550
surgery df=2
p<0.001
15 Eating and drinking 95.0% (208) 96.3% (105)  93.6% (103) x*=0.833
immediately after surgery df=1
p=0.361
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Questions Total Preoperative  Postoperative Statistical
(n=219) (n=109) (n=110) analysis, x?
16  Drinking after surgery 79.5% (174) 82.6% (90) 76.4% (84) x?=1.291
df=1
p=0.256
17  Beverages recommended 78.5% (172) 8.4% (92) 72.7% (80) X% =6.094
after surgery df=2
p =0.048
18 Meals recommended after 78.5% (172) 87.2% (95) 70.0% (77) x?=9.923
surgery df=2
p=0.007
19  Daily protein requirement 70.8% (155) 73.4% (80) 68.2% (75) x>=1.770
after surgery df=2
p=0413
20 Food recommended to meet 95.9% (210) 96.3% (105)  95.5% (105) x?=0.995
protein demand df=2
p=0.608
21  Carbohydrate intake after 60.7% (133) 64.2% (70) 57.3% (63) x> =1.256
surgery! df=2
p=0.534
22 Alcohol consumption after 36.5% (80) 36.7% (40) 36.4% (40) x> =0.724
surgery! df=2
p=0.696
23 Food not recommended after 98.2% (215) 99.1% (108)  97.3% (107) x?=1.333
surgery df=2
p=0.513
24  Eating behavior after surgery 89.5% (196) 92.7% (101)  86.4% (95) x>=2.758
df=2
p=0.252
25  Whatis removed by gastric 69.9% (153) 75.2% (82) 64.5% (71) x?=6.215
bypass df=2
p =0.045
26  Questions about laparoscopy 83.1% (182) 83.5% (91) 82.7% (91) x?=2521
df=2
p=0.283
27  What happens to the stomach 57.5% (126) 63.3% (69) 51.8% (57) X% =4.451
by gastric bypass df=3
p=0.217
28  Number of anastomoses in 41.6% (91) 46.8% (51) 36.4% (40) x*=2.468
gastric bypass surgery’ df=2
p=0.291
29  Number of anastomoses in 51.1% (112) 59.6% (65) 42.7% (47) x> =6.262
sleeve gastrectomy?! df=2
p =0.044
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Table 3 (continued)

Questions Total Preoperative  Postoperative Statistical
(n=219) (n=109) (n=110) analysis, x?
30  Ability to undo the surgery 68.0% (149) 77.1% (84) 59.1% (65) x% = 25.485
df=3
p<0.001
31 Improvement of 50.7% (111) 48.6% (53) 52.7% (58) x*=0.384
comorbidities’ df=2
p=0.825
32  Expected weight loss with 70.3% (154) 78.9% (86) 61.8% (68) x> =15.163
gastric bypass df=2
p=0.001

Values are presented as % (n). ! £50% of participants answered this question correctly.

answers in the total sample was 23.9 + 4.3 (75%). There was no sex difference (preoperative
group: p = 0.386, t = 0.870, df = 107; postoperative group: p = 0.051, t = 1.633, df = 108) in
both groups. Older patients showed less specific health knowledge in both groups (preoper-
ative group: p = 0.004; postoperative group: p = 0.001).

In the postoperative group, there was no correlation between the length of time since
surgery and the number of correctly answered questions (p = 0.081).

Pre- and postoperative participants had different knowledge on various aspects of the
questionnaire (Table 3). Preoperative patients showed better knowledge on question 8
(reason for dumping syndrome), questions 17 and 18 (beverages and number of meals recom-
mended after surgery), questions 25, 29, and 30 (technical aspects of gastric bypass and
sleeve gastrectomy), and question 32 (degree of weight loss to be expected). Postoperative
patients showed better knowledge on question 4 (medication to prevent gastric ulcer) and
questions 13 and 14 (postoperative supplementation).

In some questions (9: typical complaints of dumping syndrome; 10: side effects of gastric
bypass; 22: alcohol consumption after surgery; 28: number of anastomoses in gastric bypass
surgery; 29: number of anastomoses in sleeve gastrectomy; 31: improvement of comorbid-
ities) both groups showed low specific knowledge, with <50% of the patients answering these
questions correctly.

Regarding health literacy (HLS-EU-Q16), 78.7% of the participants showed “sufficient
competence,” 18% “problematic competence,” and 3.3% “inadequate performance.” Health
literacy did not differ between the pre- and postoperative groups (Table 2).

No correlation was found between specific health knowledge (number of correctly
answered questions) and level of health literacy (p = 0.498).

Depression and Anxiety

The level of depression (PHQ-9) did not differ between groups. The postoperative group
showed significantly higher levels of anxiety (GAD-7) (Table 2). The number of patients above
the cutoff value of 10 for depression and anxiety differed between groups: in the postoper-
ative group there was a tendency for more participants being above the cutoff value. There
were no correlations between levels of depression (preoperative group: p = 0.279; postop-
erative group: p = 0.242) and anxiety (preoperative group: p = 0.866; postoperative group:
p = 0.119) and specific health knowledge (number of correctly answered questions).
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Weight and Postoperative Complications

Postoperatively, anastomotic ulcer was seen in 18 patients (16.4%) and cholecystoli-
thiasis in 18 patients (16.4%); 38 patients (35.5%) reported to have symptoms of dumping
syndrome. A significant positive correlation was found for the incidence of dumping
syndrome and the number of correctly answered questions on the knowledge test (p =
0.036). There were no such correlations between performance in the knowledge test and the
incidence of other adverse events such as anastomotic ulcer (p = 0.979) or cholecystoli-
thiasis (p = 0.887).

The patients in the postoperative group showed a change in BMI of 17.7 + 6.2 (%EWL of
76.5 = 23%). A total of 9 patients (8.2%) showed an %EWL of <50% (22-49%), which is
considered “insufficient weight loss” according to the Reinhold criteria [20]. However, there
was no correlation between specific health knowledge and weight loss (p = 0.437).

Discussion

Specific Health Knowledge

The present study with 219 patients showed similar specific health knowledge of pre-
and postoperative patients. An average of 75% correct answers about important aspects of
bariatric and metabolic surgery in both groups showed an acceptable knowledge among
weight loss surgery candidates and sufficient retention of information in the period after
preoperative training among postoperative patients. The survey also showed a high level of
self-reported adherence to good health practices of postoperative patients.

Taube-Schiff et al. [21] showed contrasting findings. They used an Eating after Bariatric
Surgery questionnaire with 12 questions (partly multiple-choice questions) concerning post-
operative diet phases, nutritional complications, vitamin and mineral requirements, protein,
portion size, and fluid requirements. The authors demonstrated an increase in knowledge
over time (from the preoperative to the postoperative phase). In our sample, preoperative
patients were better informed about general and theoretical aspects of BS, whereas postop-
erative patients showed more detailed knowledge about supplementation and medication
after BS, topics they deal with every day. The reason for the lesser knowledge of older patients
in both groups remains unclear.

An unexpected finding was the better specific knowledge of patients with dumping
syndrome in comparison to patients without dumping syndrome. Perhaps such postoper-
ative functional disorders forces patients to search for further information. These patients
have to deal with the physiology of bypass surgery to cope with dumping every day. Interest-
ingly, only 32% of patients in both groups correctly answered the question concerning the
typical symptoms of dumping syndrome. Half of the participants believed that dumping
syndrome is associated with abdominal pain.

Both groups showed low knowledge on certain questions. Nearly two-thirds of patients
did not know about the accelerated effects of alcohol after gastric bypass surgery although this
topic is repeatedly mentioned in the mandatory preoperative multimodal training program.

About half of the patients correctly understood the technical aspects of gastric bypass
and gastric sleeve surgery. Less than 70% in both groups of patients knew which weight loss
surgery can be reversed. It is noteworthy that surgical candidates have significantly better
knowledge of this question compared with postoperative patients. However, the number of
anastomoses performed during gastric bypass surgery was known by approximately 40% of
the patients.

Only half of the patients answered correctly when asked about the effect of weight loss
surgery in obesity-related disorders. Nonetheless, 70% of patients had realistic expectations
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concerning weightloss after gastric bypass surgery. In our survey, only 20% of surgery candi-
dates and 34% of postoperative patients expected to reach normal weight. This is better than
the findings of Bauchowitz et al. [22]. In their trial, only 25% of patients had accurate expec-
tations of weight loss, with 65% of patients overestimating the degree of weight loss.

The strength of the newly developed comprehensive test reported here lies in its ability
to test knowledge in aspects of life specifically important to bariatric patients. In contrast to
other authors [23-26] who used true/false questions in their evaluations, we performed a
multiple-choice quizwith five possibleanswers. Multiple-choice testslead tobetterassessment
of specific patient knowledge compared to true/false statements because the success rate of
guessing is lower.

One limitation of the present study is the lack of a control group which did not receive
any preoperative training. The knowledge of the patients without preoperative training
remains unclear. In addition, we did not test the specific knowledge of the weight loss surgery
candidates before receiving the educational course. Had we done this, it would still have been
difficult to know what knowledge patients had acquired due to participating in the preoper-
ative training program and the knowledge they had obtained due to self-education. The liter-
ature is not very helpful in this regard as there are only a few studies where knowledge was
tested using questionnaires. These were of different design and had rather small groups of
participants [22-25].

Bauchowitz et al. [22] evaluated the knowledge of 96 patients using the University of
Virginia Bariatric Knowledge Scale questionnaire. The average score on the scale was 84%
(range, 68-94%). The patients showed good knowledge about the mechanism of weight loss,
the possibility of postoperative regain, possible postoperative complications, and the impor-
tance of protein intake. The items most frequently answered incorrectly pertained to expected
weight loss, length of hospital stay, and the importance of recognizing postoperative
depression.

Ledoux et al. [24] applied a questionnaire consisting of 17 questions to assess health
knowledge in 78 BS candidates. The authors observed a positive correlation between the
results of the knowledge questionnaire and weight loss 12 months postoperatively.

Madan and Tichansky [23] found that in the years following surgery knowledge declined.
They performed a knowledge quiz with 21 true/false questions, and only 100% correct
answers were considered a pass before surgery. More than 80% of the patients failed to
achieve a pass >1 year after surgery. In the postoperative period of <1 year, the failure rate
was only 36%. Incorrectanswers to questions about the impact and outcome of gastric bypass
surgery were especially prevalent, showing that patients forgot key components of preop-
erative education. The authors concluded that repeated educational efforts after surgery
should be mandatory.

The same group investigated weight loss in correlation to the number of correctly
answered preoperative quiz questions [25]. They found no association between preoperative
quiz performance and good health knowledge or weight loss. This result is consistent with
the findings of the current study. We assumed better weight loss after BS in patients with
higher levels of specific health knowledge or high health literacy, but our data did not support
this hypothesis. Moreover, the current study does not demonstrate that low levels of health
knowledge or low health literacy are features of the group of patients with insufficient weight
loss, i.e., patients with <50% EWL according to the Reinhold criteria.

Kalarchian et al. [27] performed a randomized controlled trial to evaluate the benefit of
preoperative behavioral lifestyle intervention. They found a moderate improvement in
weightloss 24 months after surgery in patients who did not receive the intervention program,
but suggested caution in interpreting these findings because of the heterogeneity of the
sample and some amount of weight loss during preoperative intervention.
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A review of the current literature [28] showed that behavioral, dietary, psychological,
physical, and medical considerations can all play a role in suboptimal long-term weight
loss. The authors recommend focusing on pre- and postoperative education sessions to
ensure thatthe patientunderstandshowthe procedure works.Inaddition, theyrecommend
tailored nutritional supplementation, 60 min of physical activity per day, lifelong annual
medical, as well as psychological and dietary assessments [28]. Groller [29] reviewed the
US practice of pre- and postoperative educational programs of accredited bariatric institu-
tions. They found a wide variability in educational practices and stated that there is a lack
of evidence-based educational programs for obesity surgery candidates. In addition, they
highlighted the importance and power of support from peers [29]. Postoperative ongoing
education is recommended because patients forget a lot of information in the postoper-
ative period [23]. Good knowledge and skills are important for sufficient weight loss and
reduction of adverse events; this is true for bariatric candidates as well as for postoper-
ative patients. Nonetheless, there is a paucity of standardized instruments to evaluate
specific health knowledge. When reviewing the current literature, Groller [29] identified
a wide programmatic variability for educational practices in weight loss surgery patients
with a low evidence base for best practice. The author stated, however, that support from
peers is important.

Levels of Depression and Anxiety

In our sample of pre- and postoperative candidates there was no correlation between
specific health knowledge and levels of depression and anxiety. Taube-Schiff et al. [21]
showed contrasting findings. Interestingly, the patients with higher scores of depressiveness
(PHQ-9) or anxiety (GAD-7) showed lower levels of nutritional knowledge postoperatively.
These individuals gained little knowledge during preoperative training courses and needed
special attention from the bariatric team. A repetition of training after reducing depres-
siveness or anxiety is recommended.

Health Literacy

More than three-quarters of the participants in our sample (78.7%) showed “adequate
health literacy,” 18% were “problematic,” and only 3.3% showed “inadequate health literacy.”
There was no difference between pre- and postoperative patients, but both groups showed a
considerably better health literacy than the German adult population [15]. In the general
population, 55% were reported to have acquired “adequate,” 31.9% “problematic,” and
12.3% “inadequate” health literacy. A European survey also showed a high rate of inadequate
health literacy (12%) [30]. Therefore, bariatric and metabolic surgery candidates benefit
from preoperative education and training programs in general, and in this study postoper-
ative patients show good retention of information. Thus, our patients reported a high level of
health literacy.

A correlation between health literacy or levels of depression and anxiety was not seen in
our sample, although other authors have documented an impairment of learning in candi-
dates with elevated scores of depression or anxiety [21].

Conclusions
The newly designed knowledge questionnaire can be useful for assessment of specific
knowledge of bariatric and metabolic surgery candidates. The present study showed an

“acceptable” specific knowledge of surgery candidates and good information maintenance
over the years after education. “Good” specific knowledge and health literacy were neither

KARGER

176



/ECZCZLS Obes Facts 2020;13:166-178

The European Journal of Obesity DOI: 10.1159/000505837 © 2020 The Author(s). Published by S. Karger AG, Basel
www.karger.com/ofa

Kohler et al.: Specific Health Knowledge of Patients before and after Bariatric Surgery

associated with better weight loss nor with postoperative complications and do not replace
the lifelong practical application of dietary recommendations and physical activity.

Further longitudinal studies with knowledge assessment at various time points (before
the start of training, before and after the surgery) are necessary for the evaluation of retained
knowledge in the same patients over time.
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