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Abstract
Purpose Lifelong multivitamin supplementation is recommended to prevent nutritional deficiencies. Despite this advice, defi-
ciencies are common which may be due to poor adherence to MVS intake. The aim of this study was to identify which factors
affect patient adherence to Multivitamin Supplement (MVS) intake after bariatric surgery.
Materials and Methods A 42-item questionnaire was sent to 15,424 patients from four Dutch bariatric center. In total, 4975 patients
wanted to participate of which 361 patients were excluded. A total of 4614 patients were included, andMVS users (n=4274, 92.6%) were
compared to non-users (n=340, 7.4%). Most patients underwent Roux-en-Y gastric bypass (64.3%) or sleeve gastrectomy (32.3%).
Results Seven hundred and ten patients (15.4%) reported inconsistent MVS use and 340 patients (7.4%) did not use any MVS at all.
For inconsistent MVS users, most reported reasons included forgetting daily intake (68.3%), gastro-intestinal side effects (25.6%) and
unpleasant taste or smell (22.7%), whereas for non-users gastro-intestinal side effects (58.5%), high costs (13.5%) and the absence of
vitamin deficiencies (20.9%) weremost frequently reported. Overall, 28.5%were dissatisfied about instructions onMVS use, attention
paid to MVS use during medical consultation and the extent to which personal preferences were taken into account.
Conclusion The attitude of bariatric patients towards MVS use is predominantly negative. It is important to provide accurate
information on different options for MVS intake and collect information about patient’s personal preferences when prescribing
supplements. Improving adherence to MVS intake is challenging and requires implementation of a shared decision-making
process, further optimization of MVS formulas and exploring options for reimbursement.
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Key Points
- In total, 15.4% reported inconsistent MVS use and 7.4% did not use any
MVS
- Forgetting, gastro-intestinal side effects and costs are the most frequent
reasons
- In total, 28.5% dissatisfaction about medical consultation
- The relationship between patient and healthcare is disrupted
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Introduction

Worldwide, morbid obesity is a fast-growing problem for which
bariatric surgery is an effective treatment to lose weight and
improve obesity related comorbidities including hypertension,
dyslipidemia, type 2 diabetes mellitus and obstructive sleep ap-
noea syndrome [1]. In spite of multiple clinical benefits, all bar-
iatric procedures, to variable degrees, alter the anatomy and phys-
iology of the gastro-intestinal tract. As a result, patients are more
susceptible to developing nutritional deficiencies. Therefore, life-
long use ofmultivitamin supplementation (MVS) is recommend-
ed [2–4]. However, therapeutic non-adherence to MVS intake
after bariatric surgery is frequently encountered in both clinical
practice and research and is therefore a major topic of discussion
[5, 6]. Despite proven safety and effectiveness, a large number of
bariatric patients stop takingMVS or become less consistent with
MVS intake over time. Potential barriers and facilitators of non-
adherence have recently been described in a narrative review by
our study group [7], but research in the population of bariatric
patients is lacking. The aim of this study is to identify which
factors affect patient adherence to MVS intake after bariatric
surgery from a patient perspective.

Materials and Methods

We conducted a cross-sectional non-validated 42-question
survey among bariatric patients from four Dutch high-
volume bariatric centers: Catharina Hospital Eindhoven,
Rijnstate Arnhem, Franciscus Gasthuis & Vlietland and
Onze Lieve Vrouwe Gasthuis. All questions were multiple-
choice and divided into four topics: patient-related factors,
MVS-related factors, psychosocial and economic-related fac-
tors and healthcare-related factors. The format of these topics
was established based on the study by Jin et al. [8]. A previous
review by our research group on potential influencing factors
that negatively influence the adherence to MVS intake was
used as input for the questions [7].

We included patients who underwent bariatric surgery
from 2010 to 2020, including sleeve gastrectomy (SG),
Roux-en-Y gastric bypass (RYGB), one-anastomosis gastric
bypass, single anastomosis duodenal-ileal bypass and duode-
nal switch. Patients who underwent revisional and/or second-
ary surgery were also included. Exclusion criteria were incom-
plete questionnaires and reversal of the bariatric procedure
(‘undo surgery’). In total, 15,424 patients were recruited be-
tween October and December 2020 (Figure 1). All data were
collected anonymously in Data Management® (Cloud9,

Research Manager, Deventer). Digital informed consent was
obtained from all participants.

Statistical Analyses

Continuous data is presented as mean ± SD for normally dis-
tributed data and as median and interquartile range (Q1–Q3)
for non-normally distributed data. Categorical variables are
presented as frequency and percentages. Differences in out-
comes between MVS users and non-users are compared using
independent t-tests or Mann-Whitney U tests for continuous
variables. Chi-square tests are used for categorical variables.
p-values of p < 0.05 were considered statistically significant.
Statistical Package for Social Sciences (SPSS, Chicago, IL,
USA Version 25.0) was used for statistical analyses.

Results

In total, 5239 patients (34%) signed the informed consent of
which 4614 patients were available for analysis (Figure 1).
The study population was divided into two groups: MVS
users (n = 4274, 92.6%) and non-users (n = 340, 7.4%)
(Table 1). Both groups were similar with respect to gender,
educational level, body weight and body mass index. In com-
parison to MVS users, non-users were younger (51.0 (43.0–
57.0) vs 43.0 (33.0–53.0) years) and differed in marital status,
type of surgery and time since surgery (p < 0.001 for all). The
majority of MVS users underwent RYGB (66.0%) whereas
the majority of the non-users underwent SG (54.4%).

MVS-Related Factors

In total, 4274 patients (92.6%) used aMVS after bariatric surgery.
A majority of the MVS users (85.2%) use specifically designed
WLS (weight loss surgery) MVS, of which the majority used the
formulations of FitForMe® (69.5%). Other reportedWLS formu-
lations were “Vitamine op recept” (8.5%), Flindall (3.9%) and
Elan (3.0%). A small part of the MVS users (12.7%) used regular
(‘over the counter’) MVS. Of all MVS users, 16.6% did not take
their MVS consistently, for which most frequently reported rea-
sons were ‘forgetting daily intake’ (68.3%), ‘gastro-intestinal side
effects’ (dyspepsia, difficultly with swallowing, 25.6%) and ‘un-
pleasant taste or smell’ (22.7%). Moreover, 17.0% reported that
scheduling their daily intake is difficult because of interactions
with the calcium/vitamin D supplement or other medication.
They believe that their MVS intake would improve if they could
take all tablets at the same time. There was also a group of patients
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who reported not to use any MVS (n = 340). The majority of the
non-users (52.7%) stopped taking MVS more than 1 year after
surgery. Compared to MVS users with inconsistent MVS intake,
non-users reported different reasons for discontinuingMVS intake
(Figure 2). For non-users, gastro-intestinal side effects of MVS
were a major factor (58.5%), as well as high costs (13.5%). A
large part of the non-users also believed they did not require any
MVS as their laboratory results are good and they feel physically
fit (20.9%). In both groups, a small part of patients reduced or
stopped MVS intake on advice of their specialist due to excessive
serum vitamin.

Gastro-intestinal Complaints

In this paragraph, a distinction is made between postoperative
gastro-intestinal complaints in general (independent of MVS in-
take) and those directly related to MVS intake. General postoper-
ative gastro-intestinal complaints (independent of MVS intake)
occurred more often in non-users than in MVS users (37.4% vs.
26.3%, p < 0.001) (Figure 3a). Most reported complaints were
nausea, vomiting, difficulty with swallowing, abdominal bloating,
(abdominal) pain or stomach cramps and dumping. Less frequent

reported complaints were diarrhea, gastro-oesophageal reflux dis-
ease, belching and hiccups. The distribution of the frequency of
complaints was significantly different between both groups
(Figure 3b). Most non-users experienced these complaints daily
while this was a few days per week or month for mostMVS users
(p = 0.040). Gastro-intestinal complaints that are directly related to
MVS intake were reported by 58.5% of the non-users. Most fre-
quently reported complaints were nausea (85.4%), excessive
belching and hiccups (43.7%), vomiting (42.7%), difficulty with
swallowing (40.2%), bloated feeling (21.1%) and reflux (18.1%).
These complaints occurred immediately after ingestion (29.4%),
5–10 min after ingestion (43.8%), 15–30 min after ingestion
(18.6%) or ≥ 1 h after ingestion (5.2%). For the majority, these
complaints have arisen directly after starting MVS use (72.7%).
After cessation of MVS intake, 61.9% was free of complaints,
while complaints reduced in 12.9% and worsened in 4.1%. In
17.0%, no differences were observed.

Psychosocial and Economic Factors

Differences in psychosocial-related factors are described in
Table 2. Of the MVS users, 10.6% of the patients were not

In
cl

ud
ed

El
ig

ib
ili

ty
noitacifitnedI Total recruited pa�ents 

(n = 15.424)

Signed informed consent 
(n = 5239)

Pa�ents excluded with 
reason (n = 264)  

Did not want to par�cipate

Pa�ents want to 
par�cipate
(n = 4975)

Pa�ents excluded with 
reasons (n = 361)

Incomplete ques�onnaire (n = 355)
Undo surgery (n = 6)

Pa�ents included in cross-
sec�onal study 

(n = 4614)

RA n = 1868
FGV n = 1072
CZE n = 1163
OLVG n = 511

RA
(n = 5586)

FGV 
(n = 4336)

CZE
(n = 3683)

OLVG 
(n = 1819)

Non responders
(n = 10.185)  

Fig. 1 Flowchart patient inclusion. CZE, Catharina Hospital Eindhoven; FGV, Franciscus Gasthuis & Vlietland; OLVG, Onze Lieve Vrouwe Gasthuis;
RA, Rijnstate Arnhem
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motivated for dailyMVS intake compared to 69.1% of the non-
users (p < 0.001). Reasons for poor motivation were absence of
deficiencies (15.9%), absence of complaints (20.8%) or a com-
bination of both (32.4%). Other reported factors included
experiencing gastro-intestinal complaints directly related to
MVS use (10.4%) and the unpleasant smell, taste and/or size

(2.9%). Some patients forget to take their daily MVS and some
patients only take their MVS because the healthcare profession-
al tells them they have to. Less frequent reasons are the costs of
MVS and the occurrence of excessive serum vitamin A or B6.
Moreover, some patients believed that they receive plenty of
vitamins from their nutrition and therefore do not need to use

Table 1 General characteristics
of the study population Total group

(n = 4614)

MVS users

(n = 4274)

Non-users

(n = 340)

p-value

Age (years) 51.0 (43.0 – 57.0) 51.0 (43.0 – 57.0) 43.0 (33.0 – 53.0) < 0.0011

Gender (male) 930 (20.2) 871 (20.4) 59 (17.4) 0.1812

Marital status
- Single 772 (16.7) 694 (16.2) 78 (22.9) 0.0012

- Living with partner 606 (13.1) 547 (12.8) 59 (17.4)
- Married or registered partnership 2900 (62.9) 2721 (63.7) 179 (52.6)
- Divorced or separated 251 (5.4) 233 (5.5) 18 (5.3)
- Widowed 85 (1.8) 79 (1.8) 6 (1.8)

Education level
- Low 1165 (25.2) 1085 (25.4) 80 (23.5) 0.6242

- Middle 2062 (44.7) 1902 (44.5) 160 (47.1)
- High 1387 (30.1) 1287 (30.1) 100 (29.4)

Body weight (kg) 84.0 (73.6 – 97.0) 84.0 (73.5 – 97.0) 85.0 (74.1 – 98.8) 0.2571

BMI (kg/m2) 28.7 (25.7 – 32.4) 28.7 (25.7 – 32.4) 28.7 (25.9 – 33.2) 0.4721

Type of surgery
- Sleeve gastrectomy 1490 (32.3) 1305 (30.5) 185 (54.4) < 0.0012

- Roux-en-Y gastric bypass 2966 (64.3) 2819 (66.0) 147 (43.2)
- One-anastomosis gastric bypass 108 (2.3) 105 (2.5) 3 (0.9)
- Other 43 (0.9) 39 (0.9) 4 (1.2)
- Unknown 7 (0.2) 6 (0.1) 1 (0.3)

Time since surgery
- 0–1 years 680 (14.7) 658 (15.4) 22 (6.5) <0.0012

- 1–2 years 1071 (23.2) 1024 (24.0) 47 (13.8)
- 2–3 years 1096 (23.8) 1011 (23.7) 85 (25.0)
- 3–4 years 866 (18.8) 771 (18.0) 95 (27.9)
- 4–5 years 570 (12.4) 521 (12.2) 49 (14.4)
- > 5 years 331 (7.2) 289 (6.8) 42 (12.4)

Data are presented as median (Q1 – Q3) and frequencies (percentages)

BMI, body mass index; MVS, multivitamin supplementation
1Mann-Whitney U Test
2 Pearson Chi-square test
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Fig. 2 Reasons for non-
compliance with MVS (%). *p <
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MVS. A quarter of the non-users believe that the risk of vitamin
deficiencies cannot be reduced by using MVS, compared to
9.1% of the MVS users (p < 0.001).

The lifelong aspect of daily intake of MVS is also a barrier
for many patients (38.0% vs. 60.6% for MVS users vs. non-
users, p < 0.001). A majority of these patients think that their
adherence would be better if the treatment period was shorter
(40.3% vs. 64.6%, for MVS users vs. non-users, p < 0.001).
Similar to the reported reasons for demotivation, expected
disadvantages from MVS use also include the high costs
(17.0%), unpleasant side effects (12.2%) and risk of excessive
serum levels (7.9%). Strikingly, 72.3% of the MVS users re-
port no disadvantages of MVS use compared to 39.1% of the
non-users (p < 0.001). Most of the MVS users think that the
price is acceptable (60.6%), whereas most non-users find the
costs too high (61.2%) (p < 0.001). Many patients indicate that
reimbursement of supplements would improve their adher-
ence to MVS intake (38.1% vs. 43.5% for MVS users vs.
non-users, p = 0.049).

Non-users are more often dissatisfied about the achieved
postoperative weight loss compared to MVS users (32.9% vs.

21.0%, p < 0.001) and 14.7% believe that MVS use has influ-
enced their postoperative weight loss (15.2% vs. 7.4% for
MVS users vs. non-users, p < 0.001).

Similarly, more non-users reported to receive no emotional
support for lifestyle changes after bariatric surgery compared
to MVS users (30.9% vs. 18.3%, p < 0.001). However, the
majority of patients (79.0%) reported that their MVS intake is
not better because of this emotional support (78.0% vs 92.8%
for MVS users vs. non-users, p < 0.001).

Healthcare-Related Factors

Non-users were more often dissatisfied about instructions pro-
vided about the importance of MVS use, attention paid to MVS
use during medical consultation and the extent to which personal
preferences of MVS use are taken into account, compared to
MVS users (p < 0.001 for all, Figure 4). Most frequent reasons
for scoring poorly or inadequate on one of these subscales
(n=1315, 28.5%) were ‘too general information’(57.1%), ‘per-
sonal preferences not taken into account’ (51.0%) and ‘not
enough time for adequate information about MVS during

0 2 4 6 8 10 12 14 16 18
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medical consultations’ (36.5%). Other reasons were that the pa-
tient needs to actively ask for information by themselves (28.9%)
and too short consultation time (23.5%). Less frequently reported
reasons were that the patient is only told what he/she is doing
wrong (9.4%), they only advise one MVS formulation and do
not provide alternatives (6.5%), the patient does not feel under-
stood (5.1%) and other reasons (COVID-19 virus, topic of MVS
is not discussed or ’I don’t understand the doctor’, 16.7%).
Reported unclear topics were missing information about side
effects (17.8%), disadvantages (12.2%) and benefits (4.9%).
Moreover, patients reported that they do not know when
(6.8%) or how (4.1%) to take their MVS. Some experienced a
lack of information about alternative MVS options and what to
do in case of complaints (3.0%). Half of all included patients
reported that their healthcare professional does not ask about
MVS-related complaints (50.6% vs. 42.4% for MVS users and
non-users, p < 0.001).

Discussion

Overall, adherence to MVS therapy is poor in 22.3% of all in-
cluded patients, of which one-third did not use any MVS. This
non-adherence rate is similar to the review by Zarshenas et al.
(20–32%) [9, 10]. An important difference between the MVS
users and non-users in this study is the time since surgery, which
was shorter for MVS users. In the study by Ben-Porat et al.,
92.6% of the patients took MVS during the first postoperative
year, while only 37.0% took MVS after 4 years [11]. It is plau-
sible that adherence to MVS intake is better in the first postop-
erative year due to an intensive follow-up, compared to multiple
years after surgery when most patients are no longer supervised.
The number of compliant MVS users in our study could there-
fore be overestimated. However, irrespective of adherence to
MVS intake, the attitude of many bariatric patients towards
MVS use is predominantly negative.

Table 2 Differences in
psychosocial-related factors MVS users

(n = 4274)

Non-users

(n = 340)

p-value

Are you motivated to take MVS daily lifelong? < 0.0011

- Yes 3819 (89.4) 105 (30.9%)
- No 455 (10.6) 235 (69.1%)

Why are you not motivated?
- Good blood tests and no complaints 136 (29.8) 88 (37.4)
- No complaints 104 (22.8) 40 (17.0)
- Good blood tests 72 (15.8) 38 (16.2)
- Gastro-intestinal complaints after MVS ingestion 47 (10.3) 25 (10.6)
- Unpleasant smell/taste/size 11 (2.4) 9 (3.8)
- Other 86 (18.9) 35 (14.9)

Do you know why it is important to take MVS for life long*? -
- To prevent vitamin deficiencies 4058 (94.9) 300 (88.2)
- To feel fit and energetic 1894 (44.3) 159 (46.8)
- To strengthen the immune system 1821 (42.6) 131 (38.5)
- To lose more weight 34 (0.8) 8 (2.4)
- Because the Obesity center tells me that I have to take them 200 (4.7) 38 (11.2)
- I don’t know 41 (1.0) 16 (4.7)

What disadvantages do you expect from the MVS?*
- None 3088 (72.3) 133 (39.1) -
- Unpleasant side effects 443 (10.4) 120 (35.3)
- The (high) costs of MVS 719 (16.8) 66 (19.4)
- Excessive serum levels 331 (7.7) 32 (9.4)
- It has no effect 138 (3.2) 44 (12.9)
- The physician has shares in MVS 66 (1.5) 9 (2.6)
- Lower weight loss 58 (1.4) 4 (1.2)
- Other 50 (1.2) 8 (2.4)

Do you receive emotional support for lifestyle changes after surgery*?
- No 782 (18.3) 105 (30.9)
- Yes, from my partner 2463 (57.6) 171 (50.3)
- Yes, from family 2247 (52.6) 161 (47.4)
- Yes, from friends 1618 (37.9) 98 (28.8)
- Yes, from the healthcare professionals of the Obesity Centre 1333 (31.2) 58 (17.1)

Is your MVS intake better because of emotional support?
- Yes 767 (22.0) 17 (7.2) < 0.0011

- No 2725 (78.0) 218 (92.8)

Data are presented as frequencies (percentages)

MVS, multivitamin supplement
1 Pearson Chi-square test

*Multiple answers were possible
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Barriers Influencing Adherence to MVS Intake

Most frequently reported reasons to stop taking MVS
(consistently) are gastro-intestinal complaints, high costs and
an unpleasant smell, taste or size. About one-third of the pa-
tients suffered from gastro-intestinal complaints and half of
the patients indicated that healthcare professionals do not dis-
cuss these complaints during medical consultations, letting
this problem be underexposed.

A large part of the non-users believe that they do not need to
take anyMVS because their laboratory results are good and they
feel fit. The majority of patients understand that MVS is neces-
sary, but not everyone seems convinced of the advantages of
WLS MVS. Patients often believe that the costs of WLS MVS
do not outweigh the benefits, which can lead to lower adherence.
However, it has been shown by Homan et al. that adequate
supplementation results in less vitamin deficiencies and reduces
overall healthcare costs [12]. Total costs per patient for preven-
tion and treatment of vitamin deficiencies were €306 (regular
MVSusers) vs. €216 (WLSusers) every 3months, with a chance
of developing a vitamin deficiency of 30% (regular MVS) vs.
14% (WLS MVS) [12].

Dissatisfaction with medical consultations is another striking
topic of this survey study. A third of the patients in our studywas
dissatisfied with the explanation about and awareness for MVS
use. Many patients indicated that the information onMVS use is
too general and limited and that their personal preferences were
not taken into account. Healthcare professionals often recom-
mend one type ofWLS supplement and patients therefore cannot
choose which supplement suits their preferences. All of these
issues may consequently contribute to poor motivation for ade-
quate MVS intake. The study by Osterberg et al. described that
healthcare professionals contribute to patients’ poor adherence
by prescribing complex medication regimens, failing to explain

side effects and benefits, not giving consideration to patient’s
lifestyle or the attributed costs ofMVS,whichmay lead to a poor
relationshipwith their patients [13]. In addition, the overall ability
of healthcare professionals to recognise patient’s non-adherence
is poor [13]. These findings are confirmed by our study as many
patients indicated to have a lack of proper information. These
healthcare-related findings are quite similar to those found in
long-term adherence studies with other chronic diseases [7].

Challenges to Improve Adherence to MVS Intake

There are three different parties who can improve patient ad-
herence to MVS intake after bariatric surgery.

First, the healthcare professionals play a large part in improv-
ing satisfaction and patient adherence toMVS intake.We need to
engage to provide better education onMVS use and better shared
decisionmakingwith patients after bariatric surgery. Explanation
about the necessity of MVS after bariatric surgery is an essential
point, but the MVS advice by healthcare professionals is often
not in line with patients’ personal preferences. There are several
options for using MVS, all with pros and cons, which therefore
should always be discussed during consultations to increase pa-
tient satisfaction. In addition, gastro-intestinal symptoms in gen-
eral or related to MVS intake should also be part of the medical
consultation in order to improve patient adherence to MVS in-
take. Assessment, prevention and management of gastro-
intestinal complaints are an important part of postoperative bar-
iatric care, which is described in the study by Zarshenas et al.
[10]. Besides that, there should be more focus on improving the
relationship between patient and healthcare professional. Having
knowledge of patients’ perceptions, beliefs and their personal
circumstances is crucial for a decision-making process. It needs
to be taken into account that the preferences of bariatric patients
may differ considerably from those of the healthcare
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100%
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Fig. 4 Rating scores of
healthcare-related factors. **p <
0.001 (Pearson Chi-square test)
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professional. Thus, the solution lies in shared decision making
(SDM) [14]. SDM describes the process where the patient must
be well informed, and patients’ preferences must become a more
important part during medical consultations. The emphasis is not
on the final decision but on the process that works towards this
decision. Several studies show that SDM has a positive effect on
the interaction between patient and healthcare professional. It
increases patient’s level of knowledge, which leads to more ac-
curate risk assessment of treatment options and increases pa-
tient’s assertiveness during SDM [15–19]. Application of SDM
in MVS use after bariatric surgery could therefore be a break-
through in improving the adherence.

Second, the MVS producers can increase therapy adherence
by further optimizing their supplements. MVS formulas should
be scrutinized due to the high percentage of gastro-intestinal side
effects and an unpleasant taste and smell, which is indicated as an
important barrier by many patients in our study. A significant
decrease in intensity of taste and aversion to certain food types
after bariatric surgery could be a contributing factor [20]. For this
reason, many patients switch from WLS MVS to regular MVS.
Many regular MVS have an enteric coating, which may reduce
the unpleasant aftertaste that many patients suffered from.
However, this type of coating is not desirable as the ability to
absorbMVS is compromised after bariatric surgery [21]. A prop-
er formula of supplements is necessary to ensure adequate ab-
sorption, which requires considerations of all drug substances
and pharmaceutical ingredients [22]. An ideal combination of
taste, appearance and colour in supplements will contribute to
its acceptance [23]. MVS manufacturers must investigate how
these aspects can be improved while simultaneously ensuring
adequate absorption.

Third, insurance companies could contribute to the improve-
ment of patient adherence to MVS intake by reimbursing sup-
plements. Costs are a frequently reported reason for patients to
stop using specialised WLS MVS. Reimbursement of supple-
ments with proven effectiveness could improve the therapy ad-
herence, which is indicated by many patients in our study.
Therefore, healthcare authorities involved in the reimbursement
of bariatric procedures should consider integrating costs of WLS
MVS with postoperative follow-up. We believe that only reim-
bursing WLS MVS with proven effectiveness, based on exten-
sive scientific research, should be considered. This reimburse-
ment will motivate many patients to switch to WLS MVS.

Strengths

All consecutive postoperative patients were recruited to avoid
selection bias. Participation was anonymous; no information
from the electronic patient file was retrieved. There was no
risk or personal benefit, which reduced the risk of giving so-
cially desirable answers. To provide accurate assessment of
vitamin intake, the questions were designed with a free-text
field option to avoid too limited answers possibilities. Because

patients from four hospitals were included, the external valid-
ity of this study is high and results can be used by many
(inter)national obesity centers.

Limitations

A total of 10,810 patients (70.1%) did not participate. It is
unclear whether these patients use a MVS. Long-term fol-
low-up after bariatric surgery is poor despite clear internation-
al guidelines [24]. No validated questionnaire was used, as
such a questionnaire does not exist. However, our survey
study was intended to get a first impression of factors
influencing adherence to MVS intake and analyze various
topics for advice in daily practice. A validated questionnaire
was therefore not required. This questionnaire contained only
self-reported patient data and provides subjective information
who cannot be verified due to the anonymous character,
which can cause underestimation or overestimation.

Future Perspectives

These results can be used for further hypothesis-generating
research and perform research into the influence of different
bariatric procedures (primary vs. revision surgery) and time
after surgery on patient adherence to MVS intake. It is impor-
tant to analyze which patient groups are at higher risk for poor
adherence to MVS intake and whether the percentage of vita-
min deficiencies is higher in patients who do not use any
MVS. The relationship between patient and healthcare profes-
sional and discrepancies between experiences from both per-
spectives are also important topics for further clarification.
Finally, the development of tools supporting SDM in MVS
choices is important as well.

Conclusion

The attitude of many bariatric patients towards MVS use is
predominantly negative. A large proportion of patients are
dissatisfied about the advices on MVS intake during medical
consultations and that patients’ personal preferences are often
not taken into account. High costs, no reimbursement and
gastro-intestinal complaints lead to poor motivation for
MVS intake. Gastro-intestinal side effects, good laboratory
results and an unpleasant taste and smell are the most fre-
quently reported reasons for the discontinuation of MVS in-
take. It is important to take patient’s preferences into account
and to provide more extensive information about different
possibilities in MVS use. Challenges lie in improving patient
adherence by implementing SDM in MVS use, further opti-
mization of WLS MVS formulas and exploring options for
reimbursement, which could be major factors in reducing vi-
tamin deficiencies following bariatric surgery.
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Appendix 1.

Questionnaire

General information - Age (years)
- Gender (male / female)
- Marital status
- Education level
- Profession
- Current body weight (kilogram)
- Length (centimeters)
- Type of bariatric surgery
- Date of surgery (month + year)

Patient related factors - Do you suffer from gastro-intestinal complaints after your meals. If so, which
complaints? (e.g. nausea, abdominal pain, diarrhea)

- How often do you have these complaints?
MVS related factors - Do you take a MVS?

- Which MVS do you use?
- Which form of MVS do you take?
- How many MVS do you take per day?
- What do you think of the number of MVS you have to take per day?
- When do you take the MVS?
- How do you take the MVS?
- Do you take the MVS separately from calcium/vitamin D?
- Do you take the MVS with other medication?
- How often do you take your MVS?
For patients who not take the MVS daily:
- Why is it not possible to take the MVS daily?
- If you experienced complaints after taking MVS, which complaints are involved?
- When did these complaints start?
- At what time do you start to feel complaints from the MVS?
- Why did you stop taking MVS?
- How do you feel since you stopped or switch your MVS?
For patient who never take MVS:
- When did you stop taking MVS?
- If you experienced complaints after taking MVS, which complaints are involved?
- When did these complaints start?
- At what time do you start to feel complaints from the MVS?
- Why did you stop taking MVS?
- How do you feel since you stopped or switch your MVS?

Psychosocial and economic
factors

- Are you motivated to take the MVS daily and lifelong?
- Do you find it annoying that your MVS use is necessary lifelong?
- Why are you not motivated?
- Do you know why it is important to take MVS lifelong?
- Do you think you can reduce the risk of vitamin deficiencies by using the MVS consistently?
- What disadvantages do you expect from MVS use?
- What do you think about the costs of your MVS? Are these costs acceptable to you?
- Would you take the MVS better if the treatment period is shorter (thus not life-long)?
- Do you think that reimbursement of MVS would improve your adherence to MVS intake?
- Are you satisfied about the achieved postoperative weight loss?
- Do you think that MVS use has influenced this weight loss?
- Do you receive emotional support for lifestyle changes after surgery?
- Is your MVS intake better because of this emotional support?

Healthcare related factors - How do you rate the received explanation from the healthcare professionals
about using MVS? If not/less satisfied: why are you less or not satisfied?

- How do you rate the attention paid to your MVS use during medical consultations?
If not/less satisfied: why are you less or not satisfied?

- How do you rate the extent to which your personal preferences are taken into account by the healthcare professionals about your
MVS use? If not/less satisfied: why are you less or not satisfied?

- Does the healthcare professional ask about gastro-intestinal complaints due to MVS use during medical consultations?
- Which points are unclear about MVS use in your opinion?

MVS = multivitamin supplement
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