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Abstract
Purpose  Bariatric surgery is established as the gold standard in the treatment of severe obesity. However, a significant pro-
portion of patients experience a substantial weight regain afterwards. Previous research focused predominantly on patients’ 
personal factors. Yet, critical discharge process factors that contribute to patient’s adherence after surgical interventions are 
rarely examined. This study investigated whether high quality of care transitions in discharge management influences weight 
regain and the likelihood of experiencing adverse patient safety incidents.
Materials and Methods  A cross-sectional study with 578 patients after bariatric surgery was conducted. Participants answered 
a standardized assessment on the quality of care transition from hospital to home-, surgery-, and nutrition-related character-
istics as well as patient safety incidents.
Results  Significant weight regain was observed 24 months after surgery. The association between time since surgery and 
weight regain was weaker in patients with high quality of care transitions (B = 2.27, p < .001). Higher quality of care transi-
tion was also significantly related to a lower likelihood of unplanned hospital readmissions (OR = 0.67) and fewer medication 
complications (OR = 0.48) after surgery.
Conclusion  This study sheds first light on the key influence of high quality of care transitions after bariatric surgery. 
Improvement efforts into effective discharge processes may establish smoother care transitions and help patients to assume 
responsibility and compliance with behavioral recommendations after surgery. Moreover, adverse patient safety incidents 
are less frequent after high quality care transitions indicating both high quality of health services for patients and reducing 
costs for the health care system.

Keywords  %TWL · Patient safety · Care transition · Discharge management · Patient empowerment · Bariatric surgery · 
Moderation analysis · Interaction effect

Introduction

Bariatric surgery is one of the most efficient weight loss 
treatments for people with obesity [1, 2]. However, weight 
regain of patients after bariatric surgery is a well-known 
phenomenon and challenging condition for patients, pro-
viders, and the healthcare system [3–5]. Weight regain is a 

Key Points   
- Discharge processes after bariatric surgery have not yet been 
thoroughly evaluated.
- High quality of care transition mitigates weight regain after 
bariatric surgery.
- High quality of care transition is related to fewer patient safety 
incidents.
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common indicator of the long-term treatment success with 
an incidence of about 20–25% after bariatric surgery [6]. 
Studies show that unintentional increase in body weight 
usually occurs about 18 to 24 months after bariatric surgery 
[3]. Several factors influencing this issue were examined 
with the result that mostly patients’ personal factors such as 
higher preoperative body mass index (BMI), inappropriate 
postoperative nutrition behaviors, or lack of physical activ-
ity are drivers of this challenging condition [2, 6–8]. On the 
other hand, studies examined several contributing factors to 
mitigate weight regain with particular relevance of physical 
activity [9, 10] and adherence to nutrition guidelines [11].

Nevertheless, weight regain is still a key challenge for 
patients after bariatric surgery [7] with frequent adverse con-
sequences, especially for patients’ mental health [12]. Usually, 
pre- and post-surgery factors are identified as possible drivers 
of weight regain [13, 14]. However, studies that focus specifi-
cally on organizational factors of intra-hospital processes are 
currently missing in bariatric surgery research [6]. Research 
of one organizational factor, the quality of care transitions in 
the course of patients’ discharge, has shown that a high quality 
of care transition is associated with better health outcomes and 
fewer unplanned hospital readmissions [15–17]. High qual-
ity of care transition is characterized by effective information 
transfer and patients’ preparations to promote empowerment 
and self-management [18, 19]. Empowerment of patients in 
their journey throughout their in-hospital care is shown to be a 
key driver to ensure high-quality care [20], patient safety [21], 
and medication adherence [22]. Moreover, patient empow-
erment is associated with increased health-related locus of 
control and self-efficacy [23], as well as higher adherence 
to health-beneficial behaviors [24]. Eventually, patients after 
bariatric surgery benefit from higher self-efficacy as mitigat-
ing factors of weight regain [25, 26].

Although there is a strong emphasis on high quality of 
care transitions as an organizational factor to foster patient 
empowerment, the empirical evidence base in bariatric sur-
gery patients is limited and inconsistent. Systematic investi-
gations into the role of discharge management as an engaging 
process to support bariatric surgery patients’ self-manage-
ment competencies are missing. Moreover, potential ramifi-
cations of quality of care transitions beyond patient’s weight 
trajectories are lacking (i.e., safety endpoints). Insights into 
effects of care transitions after bariatric surgery may inform 
future improvement efforts to design patient-oriented care 
services that foster improved long-term surgical outcomes.

Therefore, this study aimed to investigate two questions. 
Firstly, we aimed to examine the role of quality of care 
transitions in patients’ weight regain after bariatric surgery. 
Especially, we were interested whether the effect of time lag 
since surgery on patients’ weight regain is weaker in patients 
with higher quality of care transitions. Secondly, we evalu-
ated whether a higher quality of care transition is associated 

with reduced likelihood of adverse patient safety incidents 
after bariatric surgery, i.e., unplanned hospital readmissions 
and medication complications.

Methods

Participants and Procedures

We conducted a cross-sectional study between March and 
May 2022. The data were collected via Unipark (Tivian XI 
GmbH) platform. We recruited patients at the Obesity and 
Metabolic Surgery Center of Alfried Krupp Hospital (Essen, 
Germany), which is a board-certified reference center of 
care. Further, we addressed patients via an online flyer con-
taining information on the study to recruit participants in 
topic-related social media groups. Eligibility criteria were 
age over 18 years, being fluent in German, and undergone 
bariatric surgery (primary or revisional) in the past. In total, 
N = 616 patients responded to our assessment. Electronic 
informed consent was obtained from all participants before 
the survey was shown. The participation in this study was 
anonymous and voluntary, and participants received no 
monetary compensation. Participation could be stopped at 
any time. The average survey completion time was 13.1 min 
(standard deviation [SD] = 4.1). This study was conducted 
according to the Declaration of Helsinki. The Ethics Com-
mittee of the Medical Faculty of the University of Duisburg-
Essen approved the study (file number 20–9718-BO).

Bariatric Surgery Procedures in Germany

In Germany, procedures regarding bariatric surgery are 
defined in S3 guidelines: surgery of obesity and meta-
bolic diseases [27–29]. The guidelines specify aspects 
like patient selection, selection of the type of surgery, and 
perioperative management, as well as the structured follow-
up. Regarding patient selection, the guidelines describe 
inclusion (e.g., BMI > 40 kg/m2 and conservative treatment 
options have been exhausted) as well as exclusion criteria 
(e.g., acute, untreated substance abuse or bulimia nervosa) 
which are reviewed by an inter-professional healthcare 
team prior to surgery and thus form the basis for selecting 
eligible patients for surgery. The decision for the type of 
bariatric surgery is made in consideration of the patients’ 
BMI, age, sex, comorbidities, adherence, profession, and 
preference as well as medical and psychosocial conditions. 
Before surgery, patients must undergo a medical and psy-
chosocial assessment in which health-related, behavioral 
as well as laboratory parameters are considered. Moreo-
ver, patients are supported to improve pre-surgical success 
factors like weight loss and physical activity as well as 
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through inpatient or outpatient psychotherapy. After bari-
atric surgery, patients have lifelong access to structured, 
inter-professional follow-up care. The guidelines describe 
the type and extent of aftercare (e.g., assessment of body 
weight and eating behavior, laboratory tests, and support to 
improve physical activity and take part in self-help groups).

Measurements

The self-assessment consisted of several measurements 
regarding quality of care transitions during hospital dis-
charge, patients’ characteristics, pre- and post-surgery body 
weight, and surgical intervention. Further, patient safety 
incidences were assessed.

We assessed the quality of care transition with the care 
transition measure (CTM) 30. This well-established 15-item 
scale measures patients’ evaluations of the hospital discharge 
process: their involvement in this process, obtained informa-
tion about medications, subsequent medical examinations, and 
red flags they should observe to manage their health. Answers 
were provided on a 4-point Likert scale (1 = “strongly disa-
gree’, 4 = “strongly agree’”). A fifth response option was “do 
not know/do not remember/not applicable,” which was not 
considered for the calculation of the CTM score. The CTM 
score was calculated as the unweighted average of all items. A 
sample item was “When I left the hospital, I had all the infor-
mation I needed to be able to take care of myself.” Cronbach’s 
alpha was excellent with 0.95.

Regarding patient safety incidents, we asked participants 
whether they experienced any (1) unplanned readmissions to 
the hospital after their discharge from the hospital and if (2) 
medication complications occurred after bariatric surgery. 
Response options were “yes” vs. “no.”

We assessed various sociodemographic characteristics 
including age, sex, marital status, and educational degree. 
Furthermore, surgery-related (type of bariatric surgery and 
time since bariatric surgery) and nutrition-related informa-
tion (general nutrition style, food intolerance) were captured.

To determine the weight results after bariatric surgery, 
we calculated the percentage of total weight loss (%TWL) as 
the preferred parameter for assessment of weight loss after 
bariatric surgery [31, 32]. For the calculation of %TWL, 
we used the following formula: %TWL = ((preoperative 
body weight – current body weight)/(preoperative body 
weight)) × 100 [32]. Weight regain is defined as a regain of 
body weight after an successful weight loss after bariatric 
surgery [6]. An overview of the questionnaire items is pro-
vided in Appendix 1.

Statistical Analyses

We performed t-tests as well as analyses of variance 
(ANOVA) to determine mean group differences of %TWL 

for sociodemographic variables. Tukey multiple compari-
sons were subsequently used after ANOVA as post hoc tests 
to evaluate subgroup differences. We conducted stepwise 
linear regression models to investigate the relationship 
between the time since bariatric surgery and %TWL and 
the possible interacting effect of the quality of care tran-
sition. We used R2 to determine the amount of variance 
explanation of each model. Prior to this analysis, the CTM 
score was mean centered to be deployed as moderating fac-
tor. Moreover, to determine associations between quality of 
care transition and patient safety outcomes (i.e., “unplanned 
hospital readmissions” and “medication complications”), 
we performed binomial regression analyses. Patient safety 
outcomes were dummy coded (0 = experienced no hospital 
readmission/medication complications; 1 = experienced 
hospital readmission/medication complications). Odds ratio 
(OR) was used to estimate the outcome variables variance 
explained by quality of care transition. All statistical analy-
ses were conducted in consideration of a significance level 
of p = 0.05 and performed using R and RStudio [33, 34].

Results

Sample Characteristics

To improve data quality, we excluded 38 participants 
based on an outlier analysis with regard to non-plausible 
completion time as well as a quality check of all items. The 
final sample used for data analyses consisted of N = 578 
patients. Thereof, 435 female patients (75%) took part. Sex 
of patients was not related to %TWL (t[df = 483] = 0.09, 
p = 0.93). Mean age of patients in this study was M = 46.8 
(SD = 10.0). Likewise, age was not associated to %TWL 
(r =  − 0.02, p = 0.65). Furthermore, our sample consisted 
of 284 patients who were married (49%), 97 who lived 
in partnership (17%), 82 who were single (14%), and 23 
indicating other marital status (4%). Regarding education 
degree, 2 patients had no completed school degree (0%), 
139 had a secondary school certificate (24%), 70 had a 
university entrance qualification (12%), 171 completed 
vocational training (30%), and 104 held a university’s 
degree (18%). Table 1 reports information on surgery- and 
nutrition-related characteristics. Further, difference tests 
regarding %TWL are included.

To gain deeper understanding of subgroup differences, 
post hoc tests were performed. The Tukey multiple compari-
sons of means regarding the significant results of the type of 
bariatric surgery showed that patients with sleeve gastrec-
tomy had a significantly lower %TWL than respondents with 
Roux-en-Y gastric bypass (p = 0.04). All other types of sur-
gery did not significantly differ to each other. Further, post 
hoc comparisons regarding the significant results of time 
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since bariatric surgery revealed that the %TWL significantly 
increased over time, until a time lag of “up to 24 months.” 
At this point, a significant decrease in %TWL was observed 
compared to patients who indicated to have received surgery 
more than 24 months ago. These results point out that a sig-
nificant weight regain was present in our sample (cf. Fig. 1).

The two most used surgical techniques (sleeve gastrec-
tomy and Roux-en-Y gastric bypass) showed an analogous 
trend in the variation of %TWL with no significant dif-
ferences over the time since the surgical intervention (see 
Fig. 2).

The mean score of quality of care transition was 3.11 
(SD = 0.68) and differed not significantly regarding the type 
of bariatric surgery (F[3,505] = 1.04, p = 0.38) or depend-
ing on the presence of a food intolerance (t[486] =  − 0.14, 
p = 0.89). Patients’ rating of the quality of care transition 
was significantly lower in patients who had their surgery 
more than 24 months ago than patients who had their 
surgery less than 12 or 6 months ago (F[3,517] = 5.48, 
p < 0.01).

Influence of Quality of Care Transition 
on Association Between Time Since Surgery 
and %TWL

Given the above reported significant relationships between 
%TWL with type of bariatric surgery as well as with food 
intolerances, these two variables were included as covariates 
in multivariate analyses. Three stepwise regression models 
were conducted to determine the influence of quality of care 
transition on the association between time since surgery and 
%TWL. Results of this analyses are shown in Table 2.

The results of model 1 confirm that %TWL is signifi-
cantly related to the time since surgery. Model 2 reveals 
that %TWL is not significantly related to the quality of care 
transition. However, model 3 shows that there is a significant 
interaction effect of time since surgery and quality of care 
transition (i.e., with a R2 change of 2.7%). These results sug-
gest that the quality of care transition moderated the effect of 
time since surgery on %TWL such as that patients who expe-
rienced a better transition of care process during hospital 

Table 1   Surgery and 
nutrition related characteristics 
and difference tests for the 
percentage of total weight loss 
(%TWL)

* People who answered the assessment with this indication were excluded from the difference test due to 
small subgroup sample size. ┼No significance test was conducted due to small subgroup sample sizes

%TWL Test for difference (%TWL)

Surgery and nutrition related characteristics N % M SD Test statistic P value

Type of bariatric surgery F(3,471) = 3.05 0.03
  Sleeve gastrectomy 321 56% 28.3 12.2
  Roux-en-Y gastric bypass 147 25% 32.0 12.6
  Omega loop bypass 65 11% 30.7 12.4
  Gastric band* 5 1% 41.0 20.8
  Single-anastomosis duodenal–ileal bypass 

with sleeve (SADI/S)*
6 1% 43.3 11.1

  Biliopancreatic division* 1 0% 33.1 -
  Other technique 32 6% 33.0 16.6
  Missing 1 0% - -

Time since bariatric surgery F(3,483) = 48.08  > 0.001
  Less than 6 months 158 27% 17.8 7.8
  Less than 12 months 103 18% 33.0 7.5
  Less than 24 months 92 16% 38.6 9.9
  More than 24 months 224 39% 33.3 13.1
  Missing 1 0% - -

General nutrition style┼ - -
  Omnivore diet 453 78% 29.8 12.8
  Vegetarian diet 16 3% 36.2 9.6
  Vegan diet 2 0% 36.2 4.1
  Other 17 3% 32.8 15.8
  Missing 90 16% - -

Food intolerance t(485) =  − 3.36  > 0.001
  No 399 69% 29.2 12.9
  Yes 89 15% 34.2 11.8
  Missing 90 16% - -
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discharge reported a higher %TWL after 24 months. This 
relationship is shown in Fig. 3.

As Fig. 3 shows, participants who reported a high qual-
ity of care transition (green line, M + 1 SD) also experienced 
a weight gain when the surgery was more than 24 months 
ago. Nevertheless, the weight regain was significantly lower 
compared to patients who experienced low quality of care 
transitions.

Analyses of Quality of Care Transition and Patient 
Safety Incidents

In our sample, 70 out of 498 individuals had an unplanned 
readmission to the hospital after their surgery, resulting in an 

incidence of 14.1%. Medication complications after discharge 
were experienced by 60 out of 498 participants, indicating an 
incidence of 12.1%. As time since surgery is presumably an 
important influence whether individuals experience medica-
tion complications or hospital readmissions, we considered this 
variable as a covariate in the following analyses. The results 
of binomial regression analyses on unplanned readmission and 
medication complications are presented in Table 3.

Results in Table 3 reveal that the quality of care transi-
tion is associated with both less unplanned hospital readmis-
sions (OR = 0.67; 95% confidence interval [CI], 0.47–0.96) 
and fewer medication complications after bariatric surgery 
(OR = 0.48; 95% CI, 0.32–0.69) when controlled for the time 
since surgery.

Fig. 1   Percentage of total 
weight loss (%TWL) stratified 
for the time since bariatric sur-
gery. Outliers are not displayed p < 0.001 p < 0.001 p < 0.001

p = 0.99
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Fig. 2   Percentage of total 
weight loss (%TWL) strati-
fied for the time since bariatric 
surgery and the two most used 
surgical techniques (sleeve 
gastrectomy and Roux-en-Y 
gastric bypass). Outliers are not 
displayed
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Discussion

Our results corroborate that the quality of care transition 
during the hospital discharge process is a crucial success fac-
tor for medium-term success and mitigation of patient safety 
incidents in bariatric surgical care. Specifically, our results 
underline that weight regain is a challenge for patients after 
bariatric interventions. Nevertheless, we showed that weight 
regain is mitigated when the quality of care transition during 
hospital discharge is high. Moreover, our findings show that 
patient safety incidents were more likely when the quality of 
care transition was low.

Regarding our first question, our findings emphasize 
the utter relevance of quality of care transitions during 
bariatric patients’ discharge from the hospital: patients who 
reported high quality of care transitions had significantly 
lower weight regain 24 months after surgery compared to 
patients who reported average or low quality of care tran-
sition in the discharge process. High quality of care tran-
sitions safeguard effective and smooth hospital discharge 
of patients and ensure complete patient and information 
transfer across different providers. We further assume that 
a higher quality of care transition contributes to increased 

patient empowerment. High empowerment leads to greater 
compliance with providers’ behavioral recommendations 
(e.g., nutrition recommendations) after bariatric surgery. 
This finding resonates well with previous research on patient 
empowerment, compliance, and adherence to health-ben-
eficial behaviors in the context of medication adherence 
[35], adherence to hand hygiene [36], and also in long-term 
weight maintenance [37]. In the context of bariatric surgery, 
our observations suggest that the positive effect of high qual-
ity of care transitions does not show up in the first months 
after surgery but reveals after approximately 24 months with 
patients being affected by a substantial weight regain. This 
could be explained by the fact that initially all patients ben-
efit from bariatric surgery, regardless of the quality of care 
transition. However, successful weight loss and long-term 
weight maintenance are dependent on high compliance and 
adherence with post-surgical behavior recommendations 
[38–40]. Our results corroborate that successful compliance 
and adherence are promoted by high quality of care transi-
tions that in turn are associated with a higher likelihood of 
medium-term weight maintenance. Future studies should 
investigate the relationships between the quality of discharge 
and care transition, patient engagement in recognition of 

Table 2   Stepwise regression 
analyses examining interaction 
effect of time since surgery and 
quality of care transition on 
%TWL

N = 475. * p < 0.05, ** p < 0.001, R2 variance explained
Covariates “type of bariatric surgery” and “food intolerances” were significant in each model. Time since 
surgery was treated as continuous variable to facilitate interpretation of results
Model 1, %TWL was regressed on time since surgery and covariates
Model 2, %TWL was regressed on quality of care transition and covariates
Model 3, model 1 + model 2 + interaction (i.e., multiplicative term) of time since surgery and quality of 
care transition

Predictor Model 1 Model 2 Model 3

Coefficient B Coefficient B Coefficient B
Time since surgery (TSS) 4.370** - 4.466**
Quality of care transition (QCT) - 0.434  − 4.642*
TSS x QCT - - 2.272**
Adjusted R2 20.9% 3.2% 23.6%

Fig. 3   Significant interaction 
effect of time since surgery and 
the quality of care transition on 
%TWL. The illustrated values 
were adjusted for the covariates 
“type of bariatric surgery” and 
“food intolerances”
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early complications and readmissions, as well as medium- 
to long-term weight loss. Future studies should therefore 
apply prospective designs to verify our assumptions in one 
comprehensive model as well as test for different behavio-
ral outcomes across different time lags, i.e., effects of qual-
ity of care transitions in short-term recognition of surgical 
complications and readmission compared to medium- and 
long-term weight regain.

Concerning our second question on adverse patient safety 
incidents, our findings show that high quality of care tran-
sitions was associated with lower likelihood of unplanned 
hospital readmission as well as fewer medication complica-
tions at home after bariatric surgery. Both results highlight 
that measures to foster patient safety are not limited to the 
actual intervention and care in the hospital but also play an 
important role in the discharge process. Despite the exist-
ing research base on possible contributing factors of read-
missions after bariatric surgery [41–43], to the best of our 
knowledge, there is no study investigating potential mitigat-
ing factors within the discharge process. Frequently, the dis-
charge process is the last point of contact of patients with the 
operating hospitals’ healthcare professionals. Our findings 
suggest that missing information and low patient centered-
ness during this transition are potentially associated with 
uncertainty among patients, which in turn results in reduced 
self-efficacy, lower compliance with post-surgical behavior 
recommendations, and more hospital readmissions [44, 45].

Altogether, our results emphasize the sustaining impor-
tance of high quality of care transitions after bariatric 
surgery. High quality of care transitions during patients’ 
discharge are characterized by high levels of patient cen-
teredness and comprehensive communication of relevant 
information to support patients in assuming responsibility. 
Our findings underline that effective patient discharge pro-
cesses support the medium-term success of bariatric sur-
gery and prevent the occurrence of adverse patient safety 

incidents at home. Hospitals and healthcare professionals 
should invest resources into the discharge process to foster 
patients’ engagement and their compliance to behavioral 
recommendations with the aim to prevent weight regain 
as well as patient safety incidents after bariatric surgery. 
Moreover, health policy decisions should be made to invig-
orate the discharge process as an effective driver of patient 
empowerment. Research has shown that several determi-
nants have an impact on the sustained success of bariatric 
surgery. Our study provides first evidence for the impor-
tance of the quality of discharge processes in supporting 
the patients after surgery. Future research as well as practi-
tioners could consider this evidence to further develop the 
knowledge and procedures of bariatric surgery.

This study is subject to some limitations. First, the 
results of our study cannot be interpreted in a causal 
meaning as we utilized a cross-sectional study design. 
Our sample consisted of heterogeneous participants 
regarding the time since their bariatric surgery. On the 
one hand, this is a strength of our study as we could 
examine and compare patients with different time lags 
since bariatric surgery. On the other hand, memory 
biases regarding the quality of patients’ care transition 
may have occurred. Different recall or hindsight biases 
as well as retrospective appraisals may occur across dif-
ferent time lags after surgery that were considered in 
this study. We included several hospitals in our sample 
as we used an online flyer containing information on the 
study to recruit participants in topic-related social media 
groups what strengthens the external validity. Neverthe-
less, the study sample was partly recruited in one hospi-
tal which could facilitate a sampling bias. Longitudinal 
studies are needed to examine causal effects between the 
quality of care transition and health-related outcomes and 
patient safety incidents across various hospitals and sur-
gical facilities with potentially varying discharge prac-
tices (e.g., accredited obesity outpatient care facilities or 
patient support programs after bariatric surgery). We did 
not distinguish between primary and revisional surgery 
in our study; however, future studies should consider this 
potentially relevant factor when assessing the relevance 
of quality of care transition after bariatric surgery. In 
addition, we did not capture adherence or compliance 
directly. Thus, future studies should observe compliance 
to post-bariatric surgery nutrition recommendations [46] 
or micronutrient supplementation behavior [47]. Further-
more, future studies should consider possible mediating 
variables to shed light on the influence of the quality of 
care transition on the engagement and empowerment of 
patients after bariatric surgery. Especially, prospective 
studies should be conducted to replicate our findings as 
well as to investigate causal relations within individual 
patient journeys.

Table 3   Binomial regression analyses examining the effect of the 
quality of care transition on unplanned hospital readmissions and 
experienced medication complications

N = 498. * p < 0.05, ** p < 0.001. Time since surgery was considered 
as continuous variable to facilitate interpretation of results
Coding: 0 = experienced no hospital readmission/medication compli-
cations; 1 = experienced hospital readmission / medication complica-
tions

Patient safety incidents

Predictor Hospital readmission Medication compli-
cation

Coefficient B (OR) Coefficient B (OR)
Time since surgery 0.265* (1.30) 0.001 (1.00)
Quality of care transi-

tion
 − 0.399* (0.67)  − 0.744** (0.48)
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Conclusion

The quality of care transitions after bariatric surgery was 
associated with weight gain as well as patient safety. Hos-
pitals should therefore design effective and patient-cen-
tered discharge processes to meet patient requirements and 
promote compliance. Our study may inform practice inter-
ventions on patient-centered care transitions that promote 
adherence to post-surgical behavior recommendations with 
notable effects on weight maintenance and mitigation of 
adverse patient safety incidents at home.

Appendix 1. Questionnaire items

Quality of care transition (CTM; ©Eric A. Coleman, MD, 
MPH, all rights reserved)

Response options: 1, strongly disagree; 4, strongly 
agree; 5, do not know/do not remember/not applicable.

# Item

1 Before I left the hospital, the staff and I agreed 
about clear health goals for me and how these 
would be reached

2 The hospital staff took my preferences and those of my 
family or caregiver into account in deciding what my 
health care needs would be when I left the hospital

3 The hospital staff took my preferences and those of 
my family or caregiver into account in deciding 
where my health care needs would be met when I 
left the hospital

4 When I left the hospital, I had all the information I 
needed to be able to take care of myself

5 When I left the hospital, I clearly understood how 
to manage my health

6 When I left the hospital, I clearly understood the 
warning signs and symptoms I should watch for to 
monitor my health condition

7 When I left the hospital, I had a readable and easily 
understood written plan that described how all of 
my health care needs were going to be met

8 When I left the hospital, I had a good understanding of 
my health condition and what makes it better or worse

9 When I left the hospital, I had a good understanding 
of the things I was responsible for in managing 
my health

10 When I left the hospital, I was confident that I knew 
what to do to manage my health

11 When I left the hospital, I was confident I could 
actually do the things I needed to do to take care 
of my health

12 When I left the hospital, I had a readable and easily 
understood written list of the appointments or 
tests I needed to complete within the next several 
weeks

# Item

13 When I left the hospital, I clearly understood the 
purpose for taking each of my medications

14 When I left the hospital, I clearly understood how 
to take each of my medications, including how 
much I should take and when

15 When I left the hospital, I clearly understood the 
possible side effects of each of my medications

Patient safety incidents

Response options: yes vs. no.

Variable Item

Unplanned hospital readmissions Did you need to be readmitted 
to a hospital/emergency room 
unplanned after your discharge 
from the hospital?

Medication complications Have you had any difficulties with 
taking your medication (e.g., 
wrong dosage; unexpected side 
effects)?

Sociodemographic characteristics

Variable Item Response options

Age Your age Text box
Sex Your gender 1 = female

2 = male
3 = diverse

Marital status Your marital status 1 = married
2 = not married, but in 

partnership
3 = single
4 = other

Educational 
degree

Your highest edu-
cational degree 
attained

1 = no school degree
2 = secondary school cer-

tificate (Hauptschule)
3 = secondary school cer-

tificate (Mittlere Reife)
4 = university entrance 

qualification (Fachhochs-
chulreife)

5 = university entrance 
qualification (Allgemeine 
Hochschulreife)

6 = completed vocational 
training

7 = university’s degree 
(Fachhochschule)

8 = university’s degree 
(Universität)
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Variable Item Response options

Preoperative 
body weight

What was your body 
weight before 
surgery?

Text box

Postoperative 
body weight

What is your current 
body weight?

Text box

Body height Your height in cen-
timeters:

Text box

Surgery‑related information

Variable Item Response options

Type of bariatric 
surgery

What technique of 
gastric surgery or 
gastrointestinal sur-
gery was applied 
to you?

1 = sleeve gastrectomy
2 = Roux-en-Y gastric 

bypass
3 = omega loop bypass
4 = gastric band
5 = single anastomosis
6 = duodenal–ileal 

bypass with sleeve 
(SADI/S)

7 = biliopancreatic 
division

8 = other technique
Time since bariatric 

surgery
How long ago was 

the operation?
1 = less than 6 months
2 = less than 

12 months
3 = less than 

24 months
4 = more than 

24 months

Nutrition‑related information

Variable Item Response options

General nutrition style How do you eat in 
general?

1 = omnivore
2 = vegetarian
3 = vegan
4 = other

Food intolerance Do you have a food 
allergy or food intol-
erance?

1 = no
2 = yes
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