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Background: Bariatric surgery is often associated
with reduced food tolerance and sometimes frequent
vomiting, which influence quality of life, but are not
included in the overall evaluation of these proce-
dures, notably the BAROS. Our aim was to develop a
simple questionnaire to evaluate food tolerance dur-
ing follow-up visits.

Methods: A one-page questionnaire including
questions about overall satisfaction regarding quality
of alimentation, timing of eating over the day, toler-
ance to several types of food, and frequency of vom-
iting/regurgitation was developed. A composite score
was derived from this questionnaire, giving a score of
1 to 27. Validation was performed with a group of non-
obese adults and a group of morbidly obese non-
operated patients. Patients were administered the
questionnaire at follow-up visits since January 1999.
Data were collected prospectively.

Results: It takes 1-2 minutes to fill out the question-
naire. Food tolerance is worse in the morbidly obese
population compared with non-obese adults (24.2 vs
25.2, P=0.004). Following Roux-en-Y gastric bypass,
food tolerance is reduced after 3 months (21.2), but
becomes comparable to that of the normal population
and remains so at 1 year postoperatively. Following
gastric banding, food tolerance is already significant-
ly reduced after 3 months (22.3), and worsens contin-
uously over time (19.03 after 7 years). In the gastric
banding population, the decision to adjust the band is
based at least partially on food tolerance, and the
questionnaire proved helpful in that respect.

Conclusions: Our new questionnaire proved very
easy to use, and helpful in day-to-day practice, espe-
cially after gastric banding. It was also helpful in com-
paring food tolerance over time after surgery, and in
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comparing food tolerance between procedures.
Evaluation of food tolerance should be part of the
overall evaluation of the results after bariatric surgery.

Key words: Morbid obesity, bariatric surgery, gastric
bypass, gastric banding, food tolerance, quality of life

Introduction

Because of the increasing prevalence of morbid obe-
sity in all western countries, the number of bariatric
operations performed each year is growing rapidly.
Traditionally, the results of the different procedures
have mostly been evaluated on the basis of weight
loss. In 1998, the Bariatric Analysis and Reporting
Outcome System (BAROS) score was developed
and proposed as a standard tool to assess results of
bariatric surgery.! This composite score considers
excess weight loss, quality of life improvement, cor-
rection of co-morbidities and complications. Even
in its latest form,? it does not allow, however, the
evaluation of one major difference between purely
restrictive procedures such as gastric banding (GB)
or vertical banded gastroplasty (VBG), and others
(Roux-en-Y gastric bypass (RYGBP) and biliopan-
creatic diversion), namely food tolerance. This lim-
itation has been recognized by others,? but so far has
not been addressed in a satisfying manner.

When planning our prospective randomized
study* comparing the results of GB with the Lap-
band® or the SAGB®, and because we believed that
the physical properties of the various types of gas-
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tric bands might account for differences in food tol-
erance, we devised a questionnaire in 1998 to assess
food tolerance in a simple but standardized manner
during follow-up visits. In this paper, we present
this questionnaire for the first time, with examples
of applications in the clinical setting.

Materials and Methods

This one-page questionnaire (see Appendix 1 at end
of article) is divided in four parts: 1) an overall
assessment of the patient’s satisfaction about the
quality of his/her alimentation, 2) questions about the
timing of meals and food intake between meals, 3) an
evaluation of tolerance of eight different types of
food, and 4) an evaluation of the frequency of vomit-
ing / regurgitation. On the basis of the answers, the
physician can ask further questions about specific
topics, like amount of food eaten during meals, qual-
ity and frequency of snacks or “grazing”. A score is
derived from parts 1, 3 and 4 of the questionnaire.
Patient’s satisfaction about food intake is given
between 1 (very poor) and 5 (excellent) points. Food
tolerance is given between 0 and 16 points: for each
specific type of food, 2 points if the patient can eat
this type without any particular difficulty, 1 point if
he/she can eat it with some difficulties/restrictions,
and O points if he/she cannot eat it at all. The impor-
tance of vomiting/regurgitation is given between 0
and 6 points: daily vomiting or regurgitation — O
points, three or more times a week — 2 points, up to
twice a week — 4 points, never — 6 points. The score
can therefore vary between 1 and 27, 27 being the
maximum for an excellent food tolerance.

All data was collected prospectively. The ques-
tionnaire was administered to the patients quarterly
during the 1st postoperative year, biannually from
the 2nd to the 5th postoperative year, and annually
thereafter. Over 300 patients were evaluated in this
way after GB, and more than 600 after RYGBP. The
questionnaire was also administered to a group of 75
non-obese volunteers for validation in the normal
population, and to a group of 55 non-operated mor-
bidly obese patients. After gastric banding, only
patients who still had the band in place were consid-
ered for evaluation. Patients in whom the band had
been removed, or who had been converted to anoth-
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er bariatric procedure were excluded from analysis.

Statistical analysis was performed using the stu-
dent’s t-test for continuous variables, and with the
x>-test for categorical variables. A value of P<0.05
was considered significant.

Results

The questionnaire proved easy to fill in for the
patients, who required usually <2 minutes. In the
normal population, the mean score was 25.2, with
86.6% of the respondents having a score >24
(Figure 1). In the non-operated morbidly obese
patients (Figure 2), the mean score was 24.2, which
was significantly lower than in the normal popula-
tion (P=0,004, Student’s t-test). Only 63.6% of the
morbidly obese patients had a score >24 (%%=9.45,
P=0.002). These differences were mostly due to a
higher prevalence of patients who were dissatisfied
about the quality of their alimentation (part 1 of the
questionnaire) in the morbidly obese group
(x*>=7.18, P=0.007).

After GB, food tolerance was significantly altered.
The mean score was significantly much lower than
in the normal population at all time intervals, with a
slow, but continuous, decrease over time (Figure 3).
After 3 and 5 years, only 16.5, respectively 17.2% of
the patients had a score 224 (P<0,001 versus normal
population). There was no significant difference
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Figure 1. Distribution of the food tolerance score in a
group of 75 normal non-obese volunteers.
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Figure 2. Distribution of the food tolerance score in a
group of 55 non-operated morbidly obese patients.
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Figure 3. Evolution of the food tolerance score after gas-
tric banding.

between patients with a Lap-band® (Allergan, Santa
Barbara, CA, USA) and patients with a SAGB®
(Obtech, Ethicon Endo-Surgery) (Figure 4).

After RYGBP, food tolerance was impaired dur-
ing the 1st postoperative year, especially during the
first semester, but returned to normal later on, and
remained comparable to that of the normal popula-
tion until the 5th postoperative year (Figure 5). The
proportion of patients with a score 224 was 31.4%
after 3 months, 58.9% after 6 months, and increased
to 80.1% after the 1st postoperative year. It
remained stable later on, at 86.8% after 3 years and
78% after 5 years.
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Figure 4. Comparison of food tolerance after gastric
banding between the Lap-band® and the SAGB®.
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Figure 5. Evolution of the food tolerance score after
RYGBP.

Comparison between patients after GB and
RYGBP showed that, except during the first postop-
erative trimester, food tolerance was significantly
much better after RYGBP, and remained so in the
long term (Figure 6). The difference between the two
procedures even increased with time, despite the fact
that patients with a particularly poor food tolerance
and/or complications after GB were progressively
converted to RYGBP and therefore excluded from
analysis. The distribution of the scores was also
strikingly different: very few patients had a low
score after RYGBP, and none a score <20, compared
with 44.2% of the patients who had a score <20 after
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Figure 6. Comparison of food tolerance between gastric
banding and gastric bypass over the first 5 postoperative
years. *P<0.05, **P<0.001.

GB at 3 years postoperatively (P<0,001), and 43.9 at
5 years (P<0.001) (Figure 7).

Discussion

Quality of life includes several parameters regarding
physical, mental, and social well being, among oth-
ers. The capacity to eat and enjoy a variety of ali-
ments not only alone, but also in society, certainly
accounts among factors that can alter quality of life.
Several bariatric procedures induce a pure alimenta-
ry restriction that does not only limit the quantity of
food intake, but qualitatively interferes with the vari-
ety of aliments that can be ingested. Due to these
limitations, patients often slowly switch to a soft
semi-liquid diet after restrictive surgery, in order to
be able to eat “normal meals” in public without hav-
ing to leave the table repeatedly to regurgitate or
vomit. So far, food restriction has not been evaluated
in a standardized manner after bariatric surgery. It is
not included in the recognized scoring systems,
including the BAROS, although it can significantly
alter the overall quality of life of patients.
Dysphagia questionnaires have been elaborated to
assess disorders that cause dysphagia, such as achala-
sia.>7 To our knowledge, no study has ever reported
results in bariatric patients using this type of instrument.
On the other hand, several authors have used the
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Figure 7. Distribution of food tolerance scores in gastric
banding and RYGBP patients after 36 months.

Gastrointestinal Quality of Life Index (GIQLI)® to
assess quality of life in morbidly obese non-operated
patients, as well as after various bariatric procedures.
This score has been developed to include digestive
symptoms in the overall assessment of quality of life
in various digestive diseases. Using this score, Poves
et al’ not surprisingly found a reduced quality of life
in morbidly obese patients. The same authors recent-
ly showed that the quality of life of morbidly obese
patients, as measured by the GIQLI, improved signif-
icantly after laparoscopic RYGBP, and was almost
similar to that of non-obese control subjects, includ-
ing the subscore regarding the disease-specific symp-
toms.!? Lee at al'! used the GIQLI to assess quality of
life after various bariatric procedures. After VBG,
they found that the GIQLI increased 6 months after
surgery, but returned to baseline after 2 years, due to
worsening of the digestive symptoms.'! Comparing
VBG with RYGBP, they showed that patients with
VBG enjoyed eating less than their RYGBP counter-
parts, with a greater sensation of restriction and more
dysphagia.'> Comparing RYGBP with the mini-gas-
tric bypass, they showed an overall improvement in
quality of life after both procedures without worsen-
ing of digestive specific symptoms in either of
them.'3 More recently, they showed that, 2 years after
GB, patients enjoyed eating less than before surgery,
and had more nausea, dysphagia and regurgitations,
with an overall significant worsening of the symp-
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toms score.'* Freys et al'® also evaluated patients after
GB with the GIQLI; up to 18 months postoperative-
ly, they found a significant overall improvement in
quality of life, but no difference in the symptoms
score. We have no explanation for these differences
between the two studies. Clinical experience clearly
suggests that the different bariatric procedures do not
affect digestive symptoms and food intake in the
same manner. The above results from the literature
seem to substantiate this impression. Restrictive sur-
gery tends to worsen the GIQLI subscore on digestive
symptoms, which RYGBP does not.

The new questionnaire presented in this paper is
simple to fill out, reproducible, and allows for com-
prehensive comparisons over time in the individual as
well as among different groups of patients. Most nor-
mal volunteers have a very good score, and those with
a lower score usually are dissatisfied with the overall
quality of their alimentation because they do not have
enough time to eat at lunchtime, or because the vari-
ety of meals offered is not wide enough. Because they
are less satisfied with their overall alimentation, mor-
bidly obese patients have a lower mean score than
non-obese normal volunteers. This is not surprising,
and reflects the frustration of these patients, who have
usually tried several diets that they cannot comply
with in the long term, and at least partly feel responsi-
ble for the worsening of their condition.

Our results show that food tolerance is consider-
ably altered even early after GB, with a continuous
and slow worsening over time. The true effect is
most probably worse than our figures show, because
patients with the worst side-effects and tolerance
after GB are progressively converted to RYGBP and
therefore excluded from analysis. Contrary to what
we believed when we initiated our randomized study
comparing the high-pressure Lap-band® system with
the low-pressure SAGB®, we found no significant
difference in long-term food tolerance between these
two devices.* This reflects the fact that the diameter
of the stoma is more important for the level of food
restriction than the pressure generated within the
device by band adjustment. It is likely that other
bands will generate the same restriction and there-
fore the same worsening of food tolerance over time
as the bands tested in our experience. Clearly, the
tightness of the band has a marked effect on food tol-
erance. Very poor food tolerance after GB should
prompt adjustment towards a larger stoma. The price
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for better food tolerance, however, is usually weight
regain, which is often not accepted by the patients,
and the aim here is to find an acceptable compro-
mise, which is not always possible. On the contrary,
RYGBP does not alter food tolerance, except during
the early postoperative period, when restriction is
maximal due to scarring and postoperative edema.
Our results clearly show that RYGBP offers better
long-term food tolerance than GB as of the end of
the 1st postoperative year. Our patients who under-
went GB first, and later RYGBP also substantiate
this difference, and all claim that food tolerance is
better after RYGBP. Most would have chosen
RYGBP first in retrospect, better food tolerance
being one of their major reasons.

Our questionnaire can also be used in the individ-
ual patient to assess food tolerance and eating behav-
ior at regular follow-up visits. Ideally, weight loss
should be optimal with a good food tolerance. After
GB, if food tolerance is good but weight loss insuffi-
cient, the band can easily be tightened. In patients
with poor food tolerance, the band is usually too
tight, or there is a complication, such as band slip-
page or esophageal dilatation, and the band must be
loosened. Poor food tolerance is the reason why so
many patients eventually switch to a high-calorie
semi-liquid diet, with its resultant paradoxical weight
gain. A sudden improvement in food tolerance, espe-
cially if accompanied by weight regain, suggests a
leak in the system, or band erosion. In patients with
RYGBP, a sudden decrease in food tolerance usually
suggests a complication such as marginal ulcer.

In conclusion, the new questionnaire presented in
this paper appears reliable, easy to use, patient-
friendly, and useful both in following-up individuals
after bariatric surgery, and in comparing results after
different procedures as part of the evaluation of
quality of life. If teams with an interest in these spe-
cific aspects of bariatric surgery validate it with
results similar to ours, it could become a routine tool
in the evaluation of bariatric patients, with points
deducted from the BAROS score in patients with
poor food tolerance. This would allow a single
instrument to be used for all types of bariatric pro-
cedures, and obviate the need for a modified score
for restrictive surgery.?
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Appendix 1.
QUALITY OF ALIMENTATION
Name: Surname: Months after Surgery: months
How would you rate your overall satisfaction
regarding how you can eat presently? Excellent O
Good O
Acceptable O
Poor O
Very Poor O
Why?
How many meals do you eat a day?
Among the following meals, which one do you have? Breakfast O
Lunch O
Supper O
Which of them constitutes your daily main meal?
Do you eat between meals? Yes O
No O
If yes, when? Morning O
Afternoon O
Evening O
Can you eat everything? Yes O
No O
More specifically, how can you eat?
Red meat O Easily O With some difficulties O Not at all
White meat O O O
Salad O O O
Vegetables | O O
Bread O O O
Rice O O O
Pasta O O O
Fish O O O
Are there other types of food that you cannot eat at all?
Do you vomit/regurgitate? O Daily O Often (> 2x/week) O Rarely O Never

8 Obesity Surgery, 17, 2007




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


