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Abstract

Background Changes in food preferences of patients after bariatric surgery are
an important factor affecting postoperative weight loss. Objectively assessing
the specific characteristics of postoperative food preference changes and ana-
lyzing their predictive factors is particularly important. However, there are
large discrepancies among existing research results. Objective To investigate
the characteristics of food preference changes in patients after bariatric and
metabolic surgery and their impact on weight loss outcomes, and to analyze
the predictive factors for postoperative food preference changes. Methods Us-
ing convenience sampling, 245 post-bariatric surgery patients admitted to the
Bariatric Follow-up Clinic of the First Affiliated Hospital of Nanjing Medical
University from February 2022 to August 2022 were selected. General informa-
tion questionnaires and a Food Preference Change Characteristics Questionnaire
for post-bariatric surgery patients were used for the survey. Independent sam-
ples t-test was used to compare the impact of postoperative food preference
changes on weight loss outcomes, and univariate analysis and multinomial Lo-
gistic regression analysis were used to explore the predictive factors for postoper-
ative food preference changes. Results A total of 237 valid questionnaires were
collected. Approximately 97% of post-bariatric surgery patients experienced
changes in food preferences compared with preoperative status. Independent
samples t-test results showed that the total weight loss percentage (TWL%),
postoperative weight, and body mass index (BMI) reduction values in the post-
operative food preference change group were significantly different from those
in the food preference unchanged group (P<0.05). Multinomial Logistic regres-
sion analysis results showed that preoperative comorbidities and postoperative
time were predictive factors for changes in preferences for vegetables and fruits
(P<0.05); preoperative comorbidities were predictive factors for changes in pref-
erences for high-quality protein foods (P<0.05); long-term residence location
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was a predictive factor for changes in preferences for spicy foods (P<0.05); gen-
der was a predictive factor for changes in preferences for snacks, high-fat meats,
and non-alcoholic sweet beverages (P<0.05); surgical procedure was a predictive
factor for changes in preferences for refined carbohydrates (P<0.05); gender and
postoperative time were predictive factors for changes in preferences for sweets
(P<0.05). Conclusion The incidence of food preference changes in patients after
bariatric and metabolic surgery is high, characterized by decreased preferences
for high-calorie foods and increased preferences for healthy foods. Different sur-
gical procedures, gender, postoperative time, long-term residence location, and
the presence of preoperative comorbidities are predictive factors for different
characteristics of food preference changes after bariatric surgery. Bariatric spe-
cialists and nursing staff need to early identify target populations, strengthen
postoperative dietary education and guidance, improve postoperative dietary
experience, and effectively ensure the effectiveness of bariatric surgery.

Full Text
Abstract

Background: Changes in food preference after bariatric surgery represent an
important factor influencing postoperative weight loss. Objectively assessing the
specific characteristics of these changes and analyzing their predictive factors is
crucial, though existing research shows considerable heterogeneity in findings.

Objective: To investigate the characteristics of food preference changes and
their impact on weight loss outcomes in patients undergoing bariatric surgery,
and to analyze predictive factors for these changes.

Methods: Using convenience sampling, 245 post-bariatric surgery patients
were selected from the bariatric follow-up clinic of the First Affiliated Hospi-
tal of Nanjing Medical University between February and August 2022. Data
were collected using a general information questionnaire and a self-developed
questionnaire on food preference changes after bariatric surgery. Independent
samples t-tests were used to compare weight loss outcomes between groups with
and without food preference changes. Univariate analysis and multinomial lo-
gistic regression were performed to explore predictive factors.

Results: A total of 237 valid questionnaires were collected (96.7% response
rate). Approximately 97% of patients reported changes in food preferences com-
pared to pre-surgery. Independent samples t-tests revealed that patients with
altered food preferences showed significantly greater total weight loss percentage
(TWL%), weight reduction, and BMI decrease (P<0.05). Multinomial logistic
regression identified: preoperative comorbidities and postoperative time as pre-
dictors of changes in vegetable and fruit preferences (P<0.05); preoperative
comorbidities as a predictor of changes in high-quality protein food preferences
(P<0.05); long-term residence location as a predictor of changes in spicy food
preferences (P<0.05); gender as a predictor of changes in snack, high-fat meat,
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and non-alcoholic sweet beverage preferences (P<0.05); surgical procedure as
a predictor of changes in refined carbohydrate preferences (P<0.05); and both
gender and postoperative time as predictors of changes in sweet food preferences
(P<0.05).

Conclusions: Food preference changes occur at high frequency after bariatric
surgery, characterized by decreased preference for high-calorie foods and in-
creased preference for healthy foods. Different surgical procedures, gender, post-
operative time, residence location, and presence of preoperative comorbidities
are predictive factors for specific food preference changes. Bariatric healthcare
professionals should identify target populations early, strengthen postoperative
dietary education and guidance, improve dietary experiences, and effectively
ensure surgical weight loss outcomes.

Keywords: Bariatric surgery; Obesity; Food preference; Predictive factors;
Nursing care

Introduction

Bariatric surgery is the most effective treatment for moderate to severe obe-
sity and its comorbidities, producing significant and sustainable weight loss
[1,2]. With widespread adoption, China performed 25,280 bariatric procedures
in 2021 alone [3]. Bariatric surgery achieves weight loss through gastrointestinal
reconstruction that restricts intake and absorption while reducing hunger and
enhancing satiety. Additionally, changes in food preferences after surgery may
importantly influence dietary intake and weight loss outcomes [4]. Research
indicates that approximately 97% of post-bariatric patients experience changes
in preference for at least one type of food [5].

Accurately assessing the specific characteristics of postoperative food prefer-
ence changes and designing dietary interventions based on these preferences
represents a crucial measure for ensuring weight loss outcomes and improving
postoperative dietary experiences. However, current studies employ diverse
methodologies, resulting in substantial heterogeneity in findings [6]. Further-
more, different surgical procedures and individual characteristics may influence
specific patterns of food preference change [7,8]. Therefore, this study aims to
objectively evaluate the characteristics of food preference changes after bariatric
surgery, examine their impact on weight loss outcomes, and explore predictive
factors for different patterns of change, providing a basis for healthcare profes-
sionals to anticipate and address these changes.

Methods
Study Participants

Using convenience sampling, we selected patients from the bariatric follow-up
clinic at the First Affiliated Hospital of Nanjing Medical University between
February and August 2022.
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Inclusion criteria: (1) Age $ $18 years; (2) Primary bariatric surgery per-
formed according to the “Chinese Guidelines for Surgical Treatment of Obesity
and Type 2 Diabetes (2019 Edition)” [9]; (3) Postoperative period $ $3 months;
(4) No severe cognitive or communication impairments; (5) Willingness to par-
ticipate and provide informed consent.

Exclusion criteria: (1) Severe primary diseases of the heart, brain, lungs,
kidneys, blood system, or malignant tumors; (2) Severe postoperative complica-
tions.

Elimination criteria: (1) Patterned or random questionnaire responses; (2)
Incomplete questionnaires or mid-survey withdrawal.

Survey Instruments

General Information Questionnaire: Developed by the researchers, includ-
ing age, gender, education level, monthly income, marital status, surgical proce-
dure, employment status, long-term residence location, preoperative BMI, pres-
ence of preoperative comorbidities, postoperative time, postoperative weight
loss, postoperative BMI reduction, and total weight loss percentage (TWL%).
Calculations: BMI (kg/m?) = weight (kg)/height (m)?; postoperative weight
loss (kg) = preoperative weight (kg) - current weight (kg); postoperative BMI
reduction (kg/m?) = preoperative BMI (kg/m?) - current BMI (kg/m?); TWL%
= [(preoperative weight (kg) - current weight (kg))/preoperative weight (kg)] x
100%.

Food Preference Change Questionnaire: Based on the definition from the
National Committee for Terms in Sciences and Technology and Kent Berridge’ s
food reward theoretical model (1996) [10], which identifies core elements of food
preference as enjoyment (including sensory properties and physiological states)
and craving (direct impulse or need for target food stimuli). We defined “food
preference change after bariatric surgery” as alterations in food liking (including
enjoyment and craving) compared to preoperative status. The questionnaire
was developed through reference to post-bariatric dietary guidelines and the
Chinese Dietary Guidelines [11-14], supplemented by semi-structured interviews
with 12 post-bariatric patients about their changed food preferences. The final
instrument contains 8 items assessing changes in preference for 8 food categories
compared to pre-surgery (unchanged, decreased, or increased). Content valid-
ity was evaluated by clinical experts (2 bariatric surgeons, 2 case managers, 2
dietitians), yielding a content validity index of 0.92.

Survey and Quality Control

The questionnaire was published on Wenjuanxing platform, generating a QR
code. Research team members received standardized training to ensure consis-
tent understanding of instrument content. After explaining the study purpose
and obtaining consent, investigators presented the QR code for participants to
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complete via WeChat. Participants completed questionnaires independently; in-
vestigators clarified item wording when needed. For calculated variables (BMI,
TWL%), participants provided required values (height, preoperative weight, cur-
rent weight) while investigators performed calculations and verification. Inves-
tigators reviewed completed questionnaires before submission. Data were ex-
ported directly from Wenjuanxing in Excel format.

Statistical Analysis

SPSS 22.0 was used for data analysis. Categorical data were described using
frequencies and percentages; continuous data using means and standard devi-
ations. Independent samples t-tests compared continuous variables between
groups, with P<0.05 considered statistically significant. For univariate analysis,
chi-square tests compared rates across multiple groups, and Kruskal-Wallis H
tests compared ranked data. To ensure all potential predictive variables were in-
cluded in multivariate models, P<0.20 was considered statistically significant for
univariate screening. Multinomial logistic regression analyzed predictive factors
for food preference changes, with P<0.05 considered statistically significant.

Results
General Characteristics

Of 245 distributed questionnaires, 237 valid responses were collected (96.7% re-
sponse rate). The sample included 216 participants aged 18-45 years (91.1%), 55
males (23.2%), 159 married individuals (67.1%), and 153 with college education
or higher (64.6%). Monthly income distribution: <3000 yuan (13.5%), 3000-
5000 yuan (27.4%), 5000-8000 yuan (29.5%), >8000 yuan (29.5%). Surgical
procedures: sleeve gastrectomy (94.1%) and gastric bypass (5.9%). Employ-
ment status: 194 employed (81.9%). Preoperative comorbidities: present in 119
(50.2%). Preoperative BMI: 28-31.9 kg/m? (20.7%), 32-36.9 kg/m? (30.4%), >37
kg/m? (48.9%). Postoperative time: 3-6 months (48.1%), >6 months (51.9%).
Residence: northern China (21.5%), southern China (78.5%).

Food Preference Changes

Approximately 97% (230/237) of patients reported changes in preference for at
least one food type compared to pre-surgery. Decreased preference for high-
calorie foods was most common: refined carbohydrates (72.5%), sweet foods
(52.3%), spicy foods (52.3%), high-fat meats (49.8%), non-alcoholic sweet bev-
erages (48.1%), and snacks (46.4%). Increased preference for healthy foods was
also notable: high-quality protein foods (41.8%) and vegetables/fruits (32.9%)

Patients with altered food preferences demonstrated significantly superior
TWL%, weight reduction, and BMI decrease compared to those without changes
(P<0.05) .
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Univariate Analysis

Using general characteristics as independent variables and food preference
changes (1=unchanged, 2=decreased, 3=increased) as dependent variables,
univariate analysis revealed: marital status, preoperative comorbidities, and
postoperative time influenced vegetable/fruit preference changes; marital
status and preoperative comorbidities influenced high-quality protein food
preferences; gender, surgical procedure, and residence location influenced spicy
food preferences; gender, age, preoperative BMI, and residence influenced snack
preferences; procedure and age influenced refined carbohydrate preferences;
gender influenced high-fat meat preferences; gender, preoperative BMI, proce-
dure, comorbidities, and postoperative time influenced sweet food preferences;
and gender, marital status, employment, and residence influenced non-alcoholic
sweet beverage preferences (P<0.20) .

Multivariate Analysis

Multinomial logistic regression using food preference changes as dependent
variables and significant univariate factors as independent variables (see
variable coding in ) revealed: preoperative comorbidities and postoperative
time predicted vegetable/fruit preference changes; preoperative comorbidities
predicted high-quality protein food preference changes; residence location
predicted spicy food preference changes; gender predicted snack, high-fat
meat, and non-alcoholic sweet beverage preference changes; surgical procedure
predicted refined carbohydrate preference changes; and both gender and
postoperative time predicted sweet food preference changes (P<0.05) .

Discussion

Characteristics of Food Preference Changes and Impact on Weight
Loss Outcomes

This study found that approximately 97% of patients experienced food prefer-
ence changes after bariatric surgery, consistent with international reports [5].
These changes result from altered gastrointestinal anatomy affecting postpran-
dial hormones such as peptide YY (PYY) and glucagon-like peptide-1 (GLP-1)
that regulate hunger and satiety [15]. Additionally, surgery affects brain cen-
ters involved in food reward, reducing reward activation when consuming certain
foods and thereby altering previous preferences [16].

Our survey revealed that 72.5% of patients decreased their preference for re-
fined carbohydrates (rice, porridge, steamed buns, noodles), and approximately
50% decreased preference for spicy foods, sweet foods, high-fat meats, snacks,
and sweet beverages. These findings align with Coluzzi and Sarwer’ s research
[17-19], likely because surgery reduces reward center activation for high-calorie
foods, diminishing hedonic responses to high-fat meats and desserts and conse-
quently reducing preferences. Conversely, increased preference for healthy foods
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like high-quality protein and vegetables/fruits was relatively common, consistent
with post-bariatric dietary recommendations [20] and potentially important for
weight loss. This study confirms that food preference changes significantly in-
crease TWL%, weight reduction, and BMI decrease, demonstrating their critical
role in weight loss outcomes. Clinicians should attend to patient reports of food
preference changes, explain their significance, and advise reduced intake of high-
calorie foods to minimize gastrointestinal discomfort and enhance weight loss.

Predictive Factors for Food Preference Changes

Numerous studies indicate that food preference changes after bariatric surgery
are influenced by surgical procedure and individual characteristics, though find-
ings remain heterogeneous [6]. This study found that gastric bypass patients
were more likely than sleeve gastrectomy patients to decrease refined carbohy-
drate preferences, similar to Lewis et al.’s findings [7]. They reported that gastric
bypass more significantly reduces preferences for refined carbohydrates, high-fat
meats, and sweet foods. Possible mechanisms include more pronounced and sus-
tained satiety through bile acid production and delivery to the distal ileum, and
lower reward center activation for high-calorie foods after gastric bypass [21].
These differences may contribute to superior weight loss outcomes with gastric
bypass. However, we did not find predictive effects of surgical procedure on
high-fat meat or sweet food preferences, possibly due to limited sample size,
particularly the small number of gastric bypass patients.

Postoperative time also emerged as an important predictor. Patients >6 months
post-surgery showed greater likelihood of increased vegetable/fruit preferences,
likely because prolonged exposure creates more distinct sensory experiences and
internal perceptions, leading to greater self-reported changes. Interestingly, pa-
tients >6 months post-surgery also showed higher likelihood of increased sweet
food preferences compared to those 3-6 months post-surgery. This may reflect
that while taste sensitivity and reduced hedonic response to sweet stimuli ini-
tially increase after surgery, gradually diminishing preferences at 3-6 months,
taste alterations and digestive function recovery over time may gradually re-
store sweet preferences. However, our sample included relatively few long-term
postoperative patients (mean postoperative time: 9.06$+$12.53 months), neces-
sitating further follow-up to characterize complete trajectories and durability
of food preference changes. Bariatric teams should emphasize capitalizing on
this critical window of altered preferences and intensify dietary assessment and
counseling during follow-up visits, particularly for long-term postoperative pa-
tients.

Preoperative comorbidities also predicted increased preferences for vegeta-
bles/fruits and high-quality protein foods. Reportedly, 30.1% of pre-bariatric
patients have type 2 diabetes, 70.4% have obstructive sleep apnea, and 22.5%
have polycystic ovary syndrome [22]. Bariatric surgery effectively treats
obesity-related metabolic diseases, with diabetes remission rates up to 80% and
significant improvement in other comorbidities [23,24]. Reiber et al. [25] suggest
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that patients with preoperative comorbidities have greater awareness of health
deficits and consequences, leading to better postoperative compliance and
increased preference for healthy foods. This highlights the need for enhanced
preoperative dietary education for patients without comorbidities.

Gender differences were notable, with women more likely than men to decrease
preferences for snacks, high-fat meats, sweet foods, and sweet beverages, con-
sistent with Pepino et al. [26]. This suggests clinicians should intensify preop-
erative dietary education for male patients and encourage healthy food choices
while reducing high-calorie food intake postoperatively.

Geographic differences also emerged, with northern Chinese patients more likely
to increase spicy food preferences compared to southern patients. Geographic
environment fundamentally shapes dietary culture, with China’ s most signifi-
cant differences being “southern rice vs. northern wheat” and “southern sweet
vs. northern salty” [27]. Southerners consume rice-based diets with mild, slightly
sweet flavors, generally avoiding chili, scallions, and raw garlic, while northern-
ers favor wheat-based diets with heavy oil, salt, and spicy foods like scallions,
soybean paste, and hot pot. Post-bariatric dietary recommendations for high-
protein, low-fat, light, and easily digestible foods contrast sharply with northern
dietary traditions, potentially increasing cravings for spicy foods among north-
ern patients. This suggests dietary counseling should be personalized according
to regional dietary culture.

Innovations and Limitations

This study evaluated characteristics of food preference changes after bariatric
surgery, their impact on outcomes, and predictive factors for different change
patterns, facilitating early prediction and targeted education. However, limita-
tions include: (1) Limited sample size for certain subgroups, particularly gastric
bypass patients, potentially affecting accuracy; (2) Lack of long-term follow-up
preventing complete characterization of preference change trajectories; (3) Self-
reported questionnaire data cannot distinguish whether reported changes reflect
alterations in food enjoyment, craving, or tolerance, requiring objective experi-
mental validation.

Conclusion

Food preference changes occur at high frequency after bariatric surgery and
significantly impact weight loss outcomes. Healthcare professionals should rec-
ognize these changes, provide anticipatory dietary education and guidance, and
improve postoperative dietary experiences. Surgical procedure, postoperative
time, gender, residence location, and preoperative comorbidities predict specific
food preference changes. Bariatric teams must early identify target populations,
strengthen dietary education, improve quality of life, and ensure optimal surgi-
cal outcomes.
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