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Abstract
Aim This pre-post intervention study aimed to assess the relationship between baseline dietary quality and the 
efficacy of a dietitian-guided weight reduction program, which has not been thoroughly documented to date.

Methods Ninety-two consecutive obese or overweight patients visiting a tertiary center clinic for weight reduction 
were enrolled in this study. Participants received a dietitian-guided weight reduction education program aimed at 
reducing daily caloric intake by 500 kcal and improving adherence to the Mediterranean diet for 3 months. Baseline 
dietary quality was assessed using the 14-item Taiwanese Mediterranean Diet Adherence Screener (T-MEDAS), where 
a higher T-MEDAS score reflects greater adherence to the Mediterranean diet. Additional covariates, including dietary 
behaviors, lifestyle factors, and comorbidities were also recorded. The primary outcome was the percentage of weight 
reduction at 3 months, analyzed using restricted cubic spline models and generalized estimating equations (GEE) to 
account for the correlation between weight change and the baseline T-MEDAS scores.

Results Thirty-nine participants were excluded due to major illnesses, use of anti-obesity medications, or loss to 
follow-up. Among the remaining 53 participants (mean age 41.2 ± 12.8 years, 56.6% female), the average weight 
reduction was 3.9 ± 3.3% from a baseline weight of 98.5 ± 12.8 kg. Participants who did not achieve a weight reduction 
of more than 5% had higher baseline T-MEDAS scores compared to those who did (5.4 ± 1.7 vs. 4.1 ± 1.8, p = 0.026). 
A restricted cubic spline model, adjusted for covariates including age, gender, diabetes mellitus (DM), dyslipidemia, 
and smoking, revealed a significant inverse relationship between higher baseline T-MEDAS scores and weight loss. 
After controlling for various confounders, GEE analysis demonstrated that higher baseline T-MEDAS scores were 
significantly associated with less weight loss (beta: -4.1, 95% CI: -5.6 to -2.6, p < 0.001).
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Introduction
Obesity is a global health crisis significantly impact-
ing individual health and healthcare systems worldwide. 
Characterized by an excessive accumulation of body fat, 
it heightens the risk of several health issues, including 
type 2 diabetes, cardiovascular diseases, certain cancers, 
and premature death [1]. The World Health Organiza-
tion has declared obesity a pandemic, highlighting its 
seriousness and the pressing need for effective manage-
ment strategies [2]. The complexity of obesity, driven by 
genetic, environmental, and importantly, behavioral fac-
tors, calls for a comprehensive approach to its treatment. 
Against this backdrop, the development of innovative 
weight reduction programs becomes crucial in reversing 
this trend and reducing the associated health risks.

Weight reduction programs have evolved signifi-
cantly in recent years, adopting a multidisciplinary 
approach that emphasizes dietary changes and life-
style modifications, with or without the integration of 
anti-obesity medications [3, 4]. Dietitian-guided weight 
reduction continues to be a fundamental aspect of anti-
obesity management and has proven effectiveness [4]. 
This underscores the importance of identifying predictive 
factors that contribute to its success. Existing evidence 
indicates several factors linked to greater efficacy in 
diverse weight reduction programs, such as younger age, 
female gender, more frequent clinic visits, higher base-
line body mass index, and the use of specific medications 
[5–10]. While these factors contribute valuable insights 
into weight management outcomes, an overlooked aspect 
is the impact of baseline dietary quality and lifestyle hab-
its on the success of weight reduction in dietitian-guided 
interventions.

The Mediterranean diet is extensively studied for its 
beneficial effects on weight loss and obesity management. 
Research shows that adherence to this dietary pattern is 
linked to significant reductions in body weight and obe-
sity risk across different populations, including children, 
adolescents, and adults [11, 12]. Moreover, the Mediter-
ranean diet has been associated with improved weight 
loss maintenance [13], making it a valuable dietary inter-
vention for long-term obesity management. Given this 
evidence, we chose the Mediterranean diet as the healthy 
eating template for our weight reduction program and 
evaluated the relationship between baseline adherence to 
the Mediterranean diet and the effectiveness of a weight 
reduction program.

Our study aims to fill the gap in literature regarding the 
influence of baseline dietary quality and lifestyle factors 
on weight reduction outcomes in a dietitian-guided pro-
gram, elucidating the relationship between these factors 
and program efficacy.

Methods
Study design and participants
This pre-post intervention study enrolled consecutive 
patients aged 18 years or older, with a body mass index 
(BMI) ≥ 25.0  kg/m², who visited a weight reduction 
clinic at a tertiary center in central Taiwan between May 
2020 and October 2021. Patients were excluded if they 
were pregnant, unable to complete the questionnaires, 
using anti-obesity medications, had prior bariatric sur-
gery, major illnesses, severe mental disorders, advanced 
chronic kidney disease, advanced liver cirrhosis, immu-
nodeficiency, or excessive alcohol consumption (> 80  g/
day). All participants provided informed consent.This 
research adopted a scientific methodology, utilizing a 
study design in accordance with the CONSORT guide-
lines and the extension to pilot and feasibility trials [14].

Intervention
Participants received a personalized dietitian-guided 
weight reduction education program, which aimed to 
reduce daily caloric intake by 500  kcal and improve 
adherence to the Mediterranean diet for 3 months. The 
program focused on minimizing the intake of processed 
foods, specifically targeting items high in added sugars 
and refined carbohydrates, and encouraging the con-
sumption of whole grains, fresh fruits, vegetables, and 
other unprocessed foods. The program was personal-
ized, with the dietitian setting specific, attainable goals 
for weight reduction tailored to each patient’s individual 
requirements. Participants were encouraged to engage 
in at least 30  min of moderate-intensity exercise on at 
least three days per week. Initial consultations with a 
registered dietitian nutritionist were conducted in per-
son, lasting at least 30 min, followed by weekly sessions, 
occurred either in person or online during the first 
month, transitioning to sessions every two weeks there-
after [3].

Data collection and outcomes
Online questionnaires, collected via Google Forms, 
were completed at baseline to assess dietary quality 
using a validated Taiwanese version Mediterranean Diet 

Conclusions Higher baseline dietary quality was associated with reduced effectiveness of a dietitian-guided weight 
reduction program. This suggests that additional strategies may be required to improve the success of weight loss 
interventions in individuals with higher baseline dietary quality.
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Adherence Screener (T-MEDAS) [15]. The MEDAS score 
was designed to evaluate adherence to the Mediterranean 
Diet based on the Prevención con Dieta Mediterránea 
(PREDIMED) study [16, 17]. Detailed components and 
calculations of the T-MEDAS score are found in Supple-
mentary Table 1. The cumulative score of the T-MEDAS 
varied from 0 to 14 points, with higher scores indicat-
ing greater adherence to the Mediterranean diet.Other 
covariates collected at baseline included comorbidities 
and medications, gathered through patient interviews, 
and anthropometric measures including body weight, 
BMI, waist circumference, body fat mass, and skeletal 
muscle mass, assessed using bioelectrical impedance 
analysis. Blood tests included fasting glucose, HbA1c, 
LDL and HDL cholesterol. Dietary behaviors and life-
style factors were also evaluated through questionnaires 
administered at baseline via Google Forms. These factors 
were defined as follows: frequent night meals defined as 
eating after 9 pm two or more times a week [18], pro-
longed sedentary time was defined as sitting or reclining 
for 4 or more hours per day [19]. frequent meals eaten 
outside defined as having meals outside of home ten or 
more times a week [20]. Additionally, consuming sweets 
(e.g., traditional Taiwanese sweets such as pineapple 
cakes or red bean cakes) three or more times a week was 
considered frequent sweet consumption [15]. A prefer-
ence for fried food or other high-fat cooking methods 
was termed fried food preference [21].Emotional eating 
was defined as endorsing two or more items in the emo-
tional eating subscale (e.g., eating in response to feeling 
stressed or eating to cope with negative emotions) [22]. 
At the end of the 3-month intervention, T-MEDAS, body 
weight, and BMI were reassessed for outcome analysis.

Statistical analysis
The primary outcome was the percentage of weight 
reduction at 3 months. Univariate analyses were con-
ducted to compare the baseline T-MEDAS scores and 
other covariates between participants achieving at least 
5% weight reduction and those achieving less than 5%. 
The Mann-Whitney U test was used to compare the 
change in T-MEDAS scores between two groups. The 
relationship between baseline T-MEDAS scores and the 
percentage of weight loss was further analyzed using 
restricted cubic spline models and generalized estimat-
ing equations (GEE), adjusting for potential confounders.
Statistical analyses were performed using SPSS version 
22.0 (IBM Corp., Armonk, NY, USA). Continuous vari-
ables were expressed as mean ± standard deviation (SD) 
and compared using Mann-Whitney U test. Categorical 
variables were expressed as numbers (percentages) and 
compared using Chi-square tests. A p-value of < 0.05 was 
considered statistically significant.

Results
A total of 92 patients were enrolled. After excluding 39 
patients (18 due to major illnesses, 5 had concurrent use 
of anti-obesity medications, 2 had previous bariatric sur-
gery, 4 did not complete the baseline questionnaire, and 
10 were lost to follow up), the final analysis included 
53 participants. The participants had an average age of 
41.2 ± 12.8 years, with females comprising 56% of the par-
ticipants. The average BMIwas 35.2 ± 6.1  kg/m²and the 
baseline mean body weight was 98.5 ± 12.8  kg. Finally, 
the average reduction in body weight at 3 months was 
3.9 ± 3.3% and 26.4% of participants achieved a weight 
reduction of equally to or over 5%. There were no differ-
ences in age, gender, or baseline characteristics between 
these subjects and those 10 participants lost to follow-up 
(data not shown).

The baseline demographic and lifestyle characteristics 
are shown in Table  1. Individuals who did not achieve 
a weight reduction exceeding 5% demonstrated higher 
baseline T-MEDAS scores (5.4 ± 1.7) compared to those 
who did (4.1 ± 1.8), and this disparity reached statistical 
significance (p = 0.026) (Fig.  1). Other demographic and 
lifestyle factors, including night meals, prolonged sed-
entary time, and regular exercise showed no significant 
difference between the two groups. Upon employing a 
simplified smooth effect using a restricted cubic spline 
(RCS) model, considering age, gender, DM, dyslipid-
emia, and current or history of smoking as covariates, we 
observed a significant correlation (Fig. 2). That is, higher 
baseline T-MEDAS scores were significantly linked to a 
reduced effectiveness in weight reduction, with individu-
als having the lowest baseline T-MEDAS score serving as 
the reference. By using generalized estimating equations, 
we found that higher baseline T-MEDAS scores were sig-
nificantly associated with less weight reduction, as indi-
cated by a negative beta value (beta: -4.1, 95% CI: -5.6 to 
-2.6, P < 0.001), after adjusting for age, gender, BMI, DM, 
hypertension, dyslipidemia, current or history of smok-
ing, presence of irritable bowel syndrome, frequent meals 
outside the home, frequent consumption of sweets, 
presence of emotional eating, regular exercise, somatic 
discomfort, and anxiety or depression. In other words, 
higher baseline T-MEDAS scores were linked to a smaller 
percentage of weight loss(Table 2).

After three months, individuals who achieved a weight 
reduction exceeding 5% showed an average improvement 
in their T-MEDAS score of 2.22 ± 1.64. In contrast, those 
who did not achieve this weight reduction recorded an 
average improvement in T-MEDAS of 1.25 ± 1.39. Despite 
no statistical significance, there is a trend of association 
between more dietary score improvement and better 
weight reduction (p-value = 0.069).
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Discussion
Our study found that among participants in a dietitian-
guided weight reduction program, higher baseline dietary 
quality was associated with a lower percentage of weight 
reduction. Additionally, it negatively affected the effec-
tiveness of weight reduction in multivariate analysis. For 
individuals with higher baseline dietary quality, the abil-
ity to modify their diet may be limited, potentially reduc-
ing the effectiveness of dietary changes.

The average weight loss in our cohort was 3.9 ± 3.3%, 
slightly surpassing the results of previous studies [23–25].
We did not observe a difference in the frequency of vis-
its between those who achieved a 5% weight reduction 
and those who did not (data not shown). However, com-
parisons with prior studies suggest that the frequency 
of dietitian consultations may still significantly influ-
ence weight loss outcomes.For instance, Delahanty et 
al. showed a 2.4% reduction in weight at three months 
with monthly dietitian visits [23]. Kesman et al. reported 
a weight reduction of 2.1% after six months, with 

participants meeting dietitians every two months [24]. 
Similarly, Niswender et al. demonstrated a weight reduc-
tion of 1.24% at six months with monthly consultations 
[25]. In contrast, our protocol, which involved weekly 
consultations in the first month and bi-weekly consulta-
tions thereafter, appears to have yielded more positive 
results. From previous studies, the most validated predic-
tors of weight loss success are the frequency of follow-up 
visits and adherence to the intervention protocol. There-
fore, we believe that the positive effects observed in our 
study, where as many as 26.4% of participants achieved 
a 5% weight reduction, may be attributed to a higher fre-
quency of visits [5, 9, 10]. Other potential factors which 
seem irrelevant in our study include a younger popula-
tion [4] and a lower percentage of individuals with dia-
betes [8].

The main finding of this study is that lower baseline 
dietary quality may lead to greater weight reduction, 
while higher baseline dietary quality is associated with 
less weight reduction. One possible explanation for the 

Table 1 Baseline characteristics of the enrolled patients
Variables Total Weight Loss 

< 5%
Weight Loss 
≥ 5%

p value

(n = 53) (n = 39) (n = 14)
Age 41.2 ± 12.8 40 ± 13.1 44.4 ± 11.9 0.279
Female 30 (56.6%) 24 (61.5%) 6 (42.9%) 0.226
BMI (kg/m2) 35.2 ± 6.1 34.8 ± 6.4 36.3 ± 5.4 0.443
Weight, kg 98.5 ± 12.8 96.0 ± 23.0 105.5 ± 19.0 0.174
Waist circumference (cm) 107.9 ± 12.8 107.1 ± 15.0 110.8 ± 11.0 0.552
Body fat mass (%)a 41.0 ± 12.8 41.2 ± 6.6 40.5 ± 7.0 0.758
Skeletal muscle mass (kg)a 32.4 ± 12.8 31.4 ± 7.1 35.3 ± 7.3 0.078
Type 2 diabetes 13 (24.5%) 9 (23.1%) 4 (28.6%) 0.682
Hypertension 20 (40.0%) 11 (30.6%) 9 (64.3%) 0.029*
Dyslipidemiab 28 (52.8%) 23 (59.0%) 5 (35.7%) 0.135
Current or former smokers 12 (23.5%) 8 (21.6%) 4 (28.6%) 0.602
Irritable bowel syndromec 15 (30.0%) 10 (27.8%) 5 (35.7%) 0.582
Night meals ≥ 2 times per week 23 (43.4%) 19 (48.7%) 4 (28.6%) 0.192
Meals outside the home ≥ 10 times per week 23 (43.4%) 19 (48.7%) 4 (28.6%) 0.192
Consumption of sweets ≥ 3 times per week 26 (50.0%) 20 (52.6%) 6 (42.9%) 0.532
Fried food preference 29 (58.0%) 20 (55.6%) 9 (64.3%) 0.574
Emotional eating 20 (43.5%) 15 (45.5%) 5 (38.5%) 0.667
Baseline T-MEDAS Scoref 5.04 ± 12.8 5.4 ± 1.7 4.1 ± 1.8 0.026*
Sedentary time ≥ 4 h per day 20 (41.7%) 16 (43.2%) 4 (36.4%) 0.685
Exercise ≥ 1.5 h per week 18 (34.0%) 11 (28.2%) 7 (50.0%) 0.140
Pain/ discomfortd 20 (40.0%) 13 (36.1%) 7 (50.0%) 0.368
Anxious/ depressedd 19 (38.0%) 14 (38.9%) 5 (35.7%) 0.840
Categorical variables were expressed as numbers (%) and were analyzed using the Chi-square test. Continuous variables were expressed as mean ± standard 
deviation (SD) and were analyzed using Student’s t-test
a. Measured by bioelectrical impedance analysis
b. Dyslipidemia defined as LDL ≥ 160 mg/dL or HDL < 40 mg/dL for men and < 50 mg/dL for women
c. Rome IV criteria
d. Severity of moderate or severe obtained with questions from the EuroQOL five dimension questionnaire (EQ-5D)

*p < 0.05

Abbreviations: BMI, body-mass index; SD, standard deviation; T-MEDAS, Taiwanese version Mediterranean Diet Adherence Screener
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finding that participants with lower baseline dietary qual-
ity might observe greater weight loss could be attributed 
to their greater tendency to improve their dietary com-
ponents, adopt a healthier diet, and consequently achieve 
more significant weight loss. Therefore, when conducting 
dietitian-guided education, focusing on individuals with 
lower baseline dietary quality could be more beneficial 
when introducing dietary interventions, like the Medi-
terranean diet [26].Another possible explanation for our 
results is that participants with lower baseline dietary 
quality may have a different baseline gut microbiota, 
causing them to respond differently to dietary changes. 
Ben-Yacov et al. highlighted the role of the gut microbi-
ome in dietary intervention responses [27, 28]. Future 
research should explore the interplay between baseline 
diet, gut microbiota, and weight loss to refine dietary 
interventions for weight reduction.

The adoption of the Mediterranean diet in Asian coun-
tries faces cultural barriers [29]. For instance, olive oil 
is not commonly used in Taiwan, where soybean oil is 

the primary cooking oil, and Taiwanese adults consume 
high amounts of refined carbohydrates and red meat, 
while their intake of fruits, vegetables, beans, and nuts 
is insufficient [30, 31]. Despite these challenges, sequen-
tial national surveys have indicated a rising trend in the 
use of olive oil as the main cooking oil [30], as well as a 
reduction in the consumption of animal fat and a gradual 
increase in nut consumption [31].These dietary shifts are 
promising, as studies conducted in Taiwan have shown 
that key components of the Mediterranean diet—such 
as seafood, vegetables, fruits, nuts, and legumes—are 
inversely associated with health outcomes, including all-
cause and cardiovascular disease (CVD) mortalities. In 
contrast, higher consumption of processed foods, sug-
ary beverages, and red meat has been positively linked to 
adverse health outcomes [31].Based on this information, 
there is potential to use the Mediterranean Diet-based 
approach as a tool for both dietary surveys and education 
in Taiwan.

Fig. 1 Baseline T-MEDAS score of participants with or without 5% weight reduction
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Our study has limitations. The final analysis included 
only 53 participants after excluding 39 for various rea-
sons, such as major illnesses, concurrent use of anti-
obesity medications, and loss to follow-up. This relatively 
small sample size, along with the absence of a control 
group, limits the generalizability of the study findings to 
the broader population. Additionally, the study popula-
tion is from a tertiary center in central Taiwan, where 
the average Taiwanese diet includes steamed white rice 
and white flour-made noodles as the major staples, and 
pork as the main meat. This dietary pattern may not 
reflect the dietary habits, cultural influences, and genetic 
backgrounds of other populations. Furthermore, our 
population had an average T-MEDAS score of around 
5.0, which is lower than the findings from a study con-
ducted in seven European countries around the Medi-
terranean region, where the average score was 5.4 [32], 

and another study in Korea, where the average score was 
5.8 among participants with steatotic liver disease [33]. 
This suggests that our participants may benefit more 
from the Mediterranean diet intervention compared to 
populations with higher baseline MEDAS scores, where 
additional efforts might be needed to ensure the diet’s 
effectiveness for weight management.Moreover, the rela-
tively short three-month duration might not reflect long-
term outcomes. We also acknowledge that the T-MEDAS 
score does not differentiate between fried and non-fried 
seafood and excludes homemade sweets, which may limit 
its comprehensiveness.Future studies should investigate 
the interplay between baseline dietary quality and dietary 
modifications in individuals undergoing weight reduction 
or managing weight-related conditions, such as fatty liver 
disease, within larger-scale longitudinal cohorts to gain a 
more comprehensive understanding of the outcomes of 
dietary modification programs.

In conclusion, higher baseline dietary quality reduced 
the efficacy of dietitian-guided weight reduction pro-
grams. For individuals with higher baseline dietary 
quality, additional strategies should be explored in con-
junction with a dietitian-based approach.
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Table 2 Association between T-MEDAS scores and the 
percentage of Weight Reduction
Generalized Estimating Equations
Variables β 95% CI P
Baseline T-MEDAS -4.1 -5.6 to -2.6 < 0.001
Adjusting age, gender, BMI, DM, hypertension, dyslipidemia, current or history 
of smoking, presence of irritable bowel syndrome, frequent meals outside the 
home, frequent consumption of sweets, presence of emotional eating, regular 
exercise, somatic discomfort, and anxiety or depression

Abbreviations: T-MEDAS, Taiwanese version Mediterranean Diet Adherence 
Screener

Fig. 2 Significant correlation observed using restricted cubic spline model with age, gender, DM, dyslipidemia, and smoking as covariates
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