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Effectiveness of a canteen-based dietary intervention for
metabolic syndrome in occupational men: A randomized
controlled trial
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Background and Objectives: Dietary intervention is an important strategy for the treatment and management of
metabolic syndrome (MetS). This study is aimed to investigate the effectiveness of a canteen-based dietary inter-
vention on MetS in occupational men. Methods and Study Design: A randomized controlled study was con-
ducted in May 2022. A total of 321 men with MetS aged 25 to 59 years were recruited from Shengli Qilfield. Par-
ticipants in one canteen were randomly allocated to dietary intervention group (IG) and those in the other canteen
as control group (CG). CG received health education for 6 months. I1G received a 6-month healthy lunch and per-
sonalized dietary advice added health education. Blood pressure, fasting blood glucose (FBG), lipid profiles,
waist circumference (WC) and body mass index (BMI) were measured before and after intervention. Results:
Compared with CG, FBG (p: -0.72, p = 0.010), TC (B: -1.49, p <0.001), LDL-C (B: -0.85, p <0.001), WC (p: -
7.73, p<0.001), BMI (B: -2.01, p <0.001) decreased and HDL-C (B: 0.13, p <0.001) increased significantly in IG.
The IG had a 30.4% reduction in MetS, whilst there was a 1.3% reduction in CG (p <0.01). Moreover, a signifi-
cant reduction in central obesity (-30.4%, p <0.001), high FBG (-8.8%, p <0.001), and low HDL-C (-4.1%, p =
0.008) was observed in 1G. Conversely, the CG showed an increase in low HDL-C (10.7%, p <0.001). Conclu-
sions: Canteen-based intervention with a healthy lunch and personalized dietary advice can reduce the risk of
MetS in occupational men. This study provides new empirical data for dietary intervention in ameliorating MetS.
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INTRODUCTION

Increasing global population has resulted in the metabolic
syndrome (MetS) is a group of clinically complex syn-
dromes characterized by abdominal obesity, elevated
blood pressure, dyslipidemia and impaired glucose me-
tabolism.! It has been linked to multiple health problems
and chronic conditions, including cardiovascular disease,
diabetes, high blood pressure, and obesity. Evidence
show that MetS increases the risk of cardiovascular dis-
eases and type-2 diabetes onset by five-fold and two-fold,
respectively.? MetS has become a widespread global
health concern. The prevalence of MetS in Chinese adults
aged 15 years and above is 24.5%, while it increases to
37.1% in middle-aged and elderly adults.* Although the
pathogenesis of MetS is still controversial, dietary and
lifestyle factors are widely considered to be the main in-
fluences on its onset.> Research on the global burden of
disease shows that unhealthy dietary habits are the lead-
ing cause of disease and death in China.® The Mediterra-
nean diet (MedDiet) and the Dietary Approaches to Stop
Hypertension (DASH) diet, both representative of healthy
dietary patterns, have been reported to comprehensi-
vely reduce the risk of MetS.”8

However, these healthy dietary patterns are usually hard
for individuals to adhere to in practice. In addition, few
studies have examined the relationship between diet and
MetS in occupational populations, particularly among
workers in large enterprises who primarily rely on work-
place canteens for their meals. A poor food environment
plays a significant role in the development of metabolic
disorders and cardiovascular diseases, thereby increasing
the risk of MetS among these workers. Therefore, more
effective and context-specific dietary interventions need
to be explored in future research.

Shengli Qilfield is a large enterprise with a predomi-
nantly male workforce. This specific population shows a
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high prevalence of MetS, likely influenced by workplace
and occupational factors such as high-intensity labor,
irregular working hours, and elevated work-related stress.
Additionally, the worksite food environment often pro-
motes unhealthy eating habits, including excessive con-
sumption of high-sugar and high-fat foods. MetS is a
leading contributor to cardiovascular disease mortality
among middle-aged men, significantly impacting their
health and quality of life. In our previous study, the inci-
dence of sudden death at work was 16 times higher in
men than in women, with the highest proportion occur-
ring among workers aged 40 to 50.° Medical examina-
tions of workers in 2022 revealed significant health con-
cerns among male employees, with 54.5% classified as
overweight or obese and 44.4% presenting with
dyslipidemia. As the prevalence of individual components
of MetS rises, healthcare costs increase while work per-
formance declines correspondingly.’® Enterprises can
improve the cardiometabolic health of their workers by
raising awareness, conducting routine screening for MetS,
and implementing health promotion programs at the
workplace. The worksite offers a unique setting for die-
tary interventions aimed at promoting healthy eating and
improving employee health.!! Evidence shows that die-
tary interventions in workplace cafeterias can increase the
consumption of healthy foods and reduce cardiometabolic
risk factors.*? In response to the rising prevalence of
MetS, tailored nutrition prescriptions offer a promising
strategy for both prevention and management.’* While
personalized dietary advice has shown success in some
studies, evidence supporting its widespread implementa-
tion among workers who rely on workplace canteens re-
mains limited.

Therefore, this study aimed to evaluate the effectiveness
of a workplace canteen-based dietary intervention in male

workers with MetS, with the goal of providing practical
strategies and evidence-based approaches for MetS man-
agement.

METHODS

Study design and participants

This was a randomized controlled intervention study in
two canteens. Using a computer-generated random num-
ber, the two canteens were randomly assigned as either
the intervention canteen or control canteen. Eligible par-
ticipants from each canteen were subsequently enrolled
into the intervention group (IG) or control group (CG)
accordingly. Sample size and power were calculated us-
ing PASS 15 software based on the results of a previous
study.'* The minimum sample size of 75 participants per
group was needed to detect statistically significant differ-
ences in the positive and negative groups with 90% power
and type I error o= 0.05. Assuming an attrition rate of
20%, the planned sample size was 90 participants in each
group.

Participant recruitment was conducted at two canteens
in Shengli Oilfield, a large petrochemical enterprise, dur-
ing May 2022. A total of 337 occupational men were as-
sessed for eligibility (Figure 1). The primary inclusion
criteria included the following: 1) men aged 25 to 59
years diagnosed with MetS, 2) eating at least 3 days per
week in the settled workplace canteen, 3) completed the
questionnaire survey, dietary assessment, physical meas-
urement, biochemical examination and other contents
during the study. MetS was defined with meeting at least
three of the five criteria: 1) central obesity: waist circum-
ference (WC)>90 cm for men; 2) hyperglycemia: fasting
plasma glucose (FPG) >6.1 mmol/L or diagnosed with
diabetes; 3) hypertension: systolic blood pressure (SBP)
>130mmHg or diastolic blood pressure (DBP)
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Figure 1. Flow diagram of participants in a study testing the effectiveness of dietary intervention on improvement of metabolic syndrome

in occupational men
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> 85 mmHg or diagnosed with hypertension; 4) triglycer-
ides (TG) >1.70mmol/L; 5) high-density lipoprotein
cholesterol (HDL-C) <1.04 mmol/L.4 The main exclu-
sion criteria included: 1) severe diabetes, hypertension
and cardiovascular disease; 2) waist and knee lesions or
other reasons caused by inactivity; 3) not able to provide
blood samples or finish physical examination, or failure
to comply with program requirements. This study was
conducted in accordance with the Declaration of Helsinki,
and the protocol was approved by the Ethics Committee
of Dongying Shengli Shengdong Hospital (2022-003). All
subjects gave their informed consent for inclusion before
they participated in the study. This study has been regis-
tered at the Chinese Clinical Trail Registry (registry
number: ChiCTR2400093129). This study did not use
blinding for the participants, but the laboratory testers and
data analysts were blinded to the group assignment.

Dietary intervention

The 1G was comprised of a 6-month health education and
dietary intervention based on workplace canteens, provid-
ed with personalized dietary recommendations and reci-
pes, healthy lunch meals according to DASH diet princi-
ples. Eating habits and food intake were obtained from a
simple dietary survey before the intervention, which
serves as the basis for personal dietary advice. In accord-
ance with the individual differences and the goals of die-
tary intervention, tailored nutrition diet recipes were for-
mulated for each participant through the agency service
center. Types of food and intake of each meal were speci-
fied to ensure reasonable and healthy meals. Personal diet
plans were timely adjusted and improved according to the
feedback and effect of intervention in this study. In addi-
tion, dietary intervention guidance and training were giv-
en for canteen chefs, including the nutritional value of
food, the selection and preparation of ingredients, and
cooking skills like as low salt, low oil and low sugar. The
IG canteen increased the supply of whole grains and
mixed beans, fruits, soybean and its products, aquatic
products in lunch, as well as moderately reduced the use
of cooking oil, salt and condiments. The changes of food
in lunch before and after intervention were shown in Fig-
ure 2(B). Moreover, participants in 1G were encouraged
to adhere to healthy food choices for breakfast and din-
ner. Health education was carried out in the form of set-
ting up a health corner in the canteen and providing with
brochures and manuals on dietary nutrition knowledge
(e.g., food selection, reading labels), chronic disease
health management (e.g., hypertension, diabetes, obesity),
healthy lifestyles and mental health knowledge. The CG
received the same health education as the IG during the 6-
month period. It was not including specific guidance or
prescriptions for exercise and other lifestyle changes. The
lunch food supply in CG canteen was the same as before,
and changes before and after intervention were not obvi-
ous in Figure 2(A).

Blood biochemical methods

Blood samples were obtained in the morning after an
overnight fast, FPG, total cholesterol (TC), TG, HDL-C
and low-density lipoprotein cholesterol (LDL-C) were
measured at Dongying Shengli Shengdong Hospital clini-

cal laboratory using an automated chemistry analyzer
(Hitachi, Tokyo, Japan).

Physical examination

Height, weight and WC were measured with standardized
procedures.® Body mass index (BMI) was calculated as
weight (kg)/height (m?). Blood pressure (BP) was meas-
ured according to a standard protocol.

Statistical analysis

Data were analyzed using SAS version 9.4 (SAS Institute,
Cary, NC, USA). Descriptive statistics were presented as
means + standard deviation (SD) for continuity variables
with normal distribution. Categorical variables were pre-
sented as percentage and examined with a chi-square test.
Repeated measures analysis of covariance (ANCOVA)
was performed to determine significant interactions be-
tween the group and time, with adjustments for age, edu-
cation, occupation, medication use, exercise frequency
and MetS severity at baseline. Bonferroni correction was
applied for post-hoc comparisons of differences within
groups before and after intervention and differences be-
tween groups at after intervention. McNemar's test was
used to determine the significant differences in MetS and
its components before and after intervention in each
group. Values were considered significant at p < 0.05.

RESULTS

General characteristics of study participants at baseline
A total of 337 participants were assessed for eligible from
two canteens. Of these, 330 participants were included
and randomly assigned into 1G or CG groups. However, 9
participants were lost to follow-up (dropout rate: 2.7%).
The remaining 321 participants were included in data
analyses with 171 in IG and 150 in CG. Table 1 shows
the characteristics of the study participants between two
groups at baseline. There were no statistically significant
differences between the two groups in terms of age, edu-
cation, occupation, medication use, exercise frequency
and MetS severity (p >0.05).

Outcome measures before and after intervention

Changes in the BP, glucose, lipid profiles, WC and BMI
before and after intervention in the two groups are shown
in Table 2. A significant group by time interaction effect
was observed on all of the outcomes (all p <0.05). No
difference in all the outcomes between 1G and CG was
detected at baseline (all p>0.05). After 6-month dietary
intervention, there was a significant decrease in terms of
DBP, FBG, TG, TC, LDL-C, WC and BMI (all p
<0.001), and a notable increase of HDL-C (p = 0.003) in
IG compared with baseline. However, a significant in-
crease of FBG, TG, TC, LDL-C, WC, BMI (all p <0.001),
and a decrease of SBP and HDL-C (all p <0.001) were
observed in CG after health education for 6 months.
Compared with those in CG, FBG (B: -0.72, 95%Cl: -
1.33,-0.12; p=0.010), TC (B: -1.49, 95%CI: -2.02, -0.97;
p <0.001), LDL-C (B: -0.65, 95%CI: -0.90, -0.40; p
<0.001), WC (B: -7.73, 95%ClI: -9.92, -5.55; p <0.001),
BMI (B: -2.01, 95%Cl: -3.09, -0.93; p <0.001) decea-
sed and HDL-C (B: 0.13, 95%CIL: 0.05, 0.21; p <0.001)
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Figure 2. Changes of food consumptions in lunch before and after intervention in control group (A) and intervention group (B). Down

arrow indicates a decrease and up arrow indicates an increase

increased significantly in 1G after dietary intervention
with adjusting for potential confounders.

MetS and its components before and after intervention
To study the effect of dietary intervention on MetS, par-
ticipants were evaluated for MetS criteria again after the
intervention. The results are shown in Figure 3 and Table
3 that the IG had a 30.4% reduction in MetS after 6
months of dietary intervention, while only a 1.3% reduc-
tion in CG (p <0.01). As for MetS components, there was
a significant reduction in central obesity (-30.4%, p
<0.001), high FBG (-8.8%, p <0.001) and low HDL-C (-
4.1%, p = 0.008) in IG, but a significant increase of low
HDL-C (10.7%, p <0.001) was observed in CG.

DISCUSSION

Dietary interventions play an essential role in the preven-
tion and management of MetS. This study found that a 6-
month dietary intervention with a healthy lunch at work-

place canteen and personalized dietary advice significant-
ly improved metabolic health outcomes, including blood
glucose, lipid profiles, and central obesity in occupational
male MetS, whereas a traditional health education did not
improve these parameters obviously. These findings were
similar to previous studies. Intake of a healthy lunch at
workplace canteen for 3 months decreased blood pressure
and serum lipids among middle-aged men.'® A random-
ized controlled study revealed that dietary intervention
reduced cardiometabolic risk and related indicators, in-
cluding blood lipids, blood pressure and central obesity
among Chinese population with dyslipidemia.l” These
changes were significantly associated with clinical bene-
fits relevant to MetS. The adoption of a healthy diet has
been recommended as one of the first-line interventions
for management of MetS. Evidence based meta-analysis
showed a 50% reduction in MetS incidence with adher-
ence to a MedDiet pattern.*® Moreover, some observa-
tional and clinical studies have reported the effective role
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Table 1. General characteristics of study participants in IG (N=171) and CG (N=150) at baseline

Characteristics

IG (N=171) CG (N=150) Statistics p-value
Age (years, n, %) 0.844 0.656
25~39 43 (25.1) 34 (22.7)
40~49 87 (50.9) 84 (56.0)
50~59 41 (24.0) 32 (21.3)
Education (n, %) 3.037 0.219
<9 years 4 (2.3) 2(1.3)
10-12 years 74 (43.3) 79 (52.7)
>12 years 93 (54.4) 69 (46.0)
Occupation (n, %) 0.854 0.652
managers 20 (11.7) 13 (8.67)
technicians 36 (21.1) 31 (20.7)
machine operators 115 (67.3) 106 (70.7)
Medication use (n, %) 1.605 0.658
none 96 (56.1) 94 (62.7)
1~2 kinds 36 (21.1) 29 (19.3)
3~4 kinds 28 (16.4) 19 (12.7)
>5 kinds 11 (6.4) 8 (5.3)
Exercise frequency (n, %) 1.828 0.401
None 95 (55.6) 76 (50.7)
1~2 times/week 59 (34.5) 52 (34.7)
>3 times/week 17 (9.9) 22 (14.7)
MetS severity (n, %) 1.363 0.506
3items 116 (67.8) 93 (62.0)
4 items 46 (26.9) 46 (30.7)
5 items 9(5.3) 11 (7.3)
IG: intervention group; CG: control group; MetS: metabolic syndrome.
Data were presented as frequencies (percentages) and compared with chi-squared test.
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Figure 3. Changes of proportions of MetS and its components before and after intervention in intervention group and control group.
MetS: metabolic syndrome; BP: blood pressure; FBG: fasting blood glucose; TG: triglyceride; HDL-C: high-density lipoprotein cholester-

ol. Data were performed with chi-squared test. * p<0.05; ** p<0.01

of MedDiet and DASH diet in ameliorating risk of MetS
incident or its components.*® 2° However, findings on the
beneficial effects of DASH diet in some metabolic char-
acteristics in intervention studies were not entirely con-
vincing. Besides, personalized dietary advice resulted in
positive effects on metabolic health in pre-MetS adults.*
In this study, we implemented a 6-month intervention in
occupational males with MetS, providing a healthy lunch
based on DASH diet principles and personalized dietary
advice. The intervention led to a significant reduction in
the prevalence of MetS and its components, including
central obesity, elevated fasting blood glucose, and low

HDL-C. Obesity is a key factor for promoting MetS and
its components, while weight loss is associated with met-
abolic benefits such as lowering BP,?? regulating blood
glucose and lipids levels.?® In addition, the dietary inter-
vention improved blood pressure, fasting blood glucose,
and four lipid parameters, reinforcing the role of dietary
modification in preventing hypertension, type 2 diabetes,
and dyslipidemia.

The canteen-based dietary intervention improved the
workplace food environment by increasing the availabil-
ity of whole grains and mixed beans, soybeans and soy-
bean products, aquatic products such as fish, and fresh
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Table 2. Comparison of outcomes in IG and CG before and after intervention

Variables IG (N=171) CG (N=150) P group*time B (95%CI) P between-group
Before After p Before After p
SBP (mmHg) 143+17.7 143+17.0 1.000 145+17.1 143+16.2 <0.001 <0.001 0.08 (-4.85, 5.01) 0.964
DBP (mmHg) 92.1+13.7 91.2+12.4 <0.001 92.7£12.0 92.6x11.8 1.000 0.005 -0.83 (-4.37, 2.72) 0.536
FBG (mmol/L) 6.45+2.42 5.86+1.69 <0.001 6.14+2.02 6.54+2.61 <0.001 <0.001 -0.72 (-1.33,-0.12) 0.002
TG (mmol/L) 3.30+3.29 3.03+2.84 <0.001 3.19+2.74 3.23+2.74 1.000 <0.001 -0.12 (-0.91, 0.68) 0.697
TC (mmol/L) 5.34+1.28 4.98+1.10 <0.001 5.40+1.71 6.54+2.29 <0.001 <0.001 -1.49 (-2.02, -0.97) <0.001
HDL-C (mmol/L) 1.12+0.26 1.16+0.28 0.003 1.13+0.26 1.03+0.26 <0.001 <0.001 0.13(0.05, 0.21) <0.001
LDL-C (mmol/L) 3.26+0.81 3.02+0.74 <0.001 3.32+0.74 3.65+0.92 <0.001 <0.001 -0.65 (-0.90, -0.40) <0.001
WC (cm) 98.68.7 91.1+6.3 <0.001 97.3+8.2 98.7+8.5 0.001 <0.001 -7.73 (-9.92, -5.55) <0.001
BMI (kg/m?) 28.6+4.0 27.3£3.7 <0.001 28.7+3.5 29.4+3.8 <0.001 <0.001 -2.01 (-3.09, -0.93) <0.001

IG: intervention group; CG: control group; SBP: systolic blood pressure; DBP: diastolic blood pressure; FBG: fasting blood glucose; TG: triglycerides; TC: total cholesterol; HDL-C: high-density lipoprotein choles-
terol; LDL-C: low-density lipoprotein cholesterol; WC: waist circumference; BMI: body mass index.

Data were presented as means + SD and compared with repeated measures covariance (ANCOVA) with adjustments for age, education, occupation, medication use, exercise frequency and MetS severity at baseline.
Bonferroni correction was applied for post-hoc comparisons of differences within groups before and after intervention and differences between groups at after intervention.

Table 3. Comparison of MetS and its components in 1G and CG before and after intervention

Variables IG (N=171) CG (N=150)
Before After 27 p Before After 27 p

MetS 171 (100%) 119 (69.6%) - - 150 (100%) 148 (98.7%) - -
Central obesity 153 (89.5%) 101 (59.1%) 52.000 <0.001 137 (91.3%) 139 (92.7%) 1.000 0.317
High BP 151 (88.3%) 151 (88.3%) - - 139 (92.7%) 138 (92%) 1.000 0.317
High FBG 65 (38%) 50 (29.2%) 15.000 <0.001 48 (32%) 49 (32.7%) 0.200 0.655
High TG 135 (78.9%) 132 (77.2%) 3.000 0.083 132 (88%) 132 (88%) - -
Low HDL-C 73 (42.7%) 66 (38.6%) 7.000 0.008 62 (41.3%) 78 (52%) 16.000 <0.001

IG: intervention group; CG: control group; MetS: metabolic syndrome; BP: blood pressure; FBG: fasting blood glucose; TG: triglyceride; HDL-C: high-density lipoprotein cholesterol.
Data were presented as frequencies (percentages) and compared with McNemar's test
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fruits, while reducing red meat, salt, and sodium. Whole
grains are rich in diverse nutrients with potential health
benefits and may lower the risk of hypertension and dia-
betes.?* Moreover, whole grain consumption was indicat-
ed to be associated with a lower risk of MetS.> A whole
grain-based diet could reduce blood glucose and TC level
in MetS.2% 27 Soybeans are known for their cardioprotec-
tive effect, and may beneficial in the treatment of MetS.
Although some clinical trials have evaluated the effect of
soybean consumptions in patients with MetS, their results
were inconsistent. A meta-analysis has revealed that con-
suming soybean products in patients with MetS effective-
ly improved lipid profile and glycemic parameters, but
not significantly change anthropometric measures and
BP.% Another cohort study suggests that habitual intake
of soy protein and isoflavones is inversely associated with
the risk of MetS and its components.”® Mean soybean
intake from lunch increased by 39.0% after dietary inter-
vention to meet daily requirements, which may contribute
to the improvement of metabolic parameters. In a dose-
response analysis of cohort studies and cross-sectional
studies, an increment of 100 g/d in fruit consumption was
related to a 3% lower risk of the MetS, whereas an in-
crease of vegetable consumption was not associated with
a reduction in the MetS.% Higher intake of fruits was as-
sociated with modest weight loss and decreased WC.3!
Despite the dietary intervention increasing fruit intake at
lunch by 15.7%, the actual intake among males remained
well below recommended levels.

Evidence from observational studies suggests that
MetS is positively associated with red meat consumption,
inversely associated with fish consumption, and shows no
significant association with poultry consumption.®> The
positive association between red meat consumption and
MetS prevalence appeared to be largely driven by in-
creased prevalence of elevated WC. Moderate red meat
intake plays a potentially protective role against high
BP.% Regular fish consumption has a positive impact on
losing weight, improving glucose homeostasis, reducing
age-associated increases in BP and the risk of MetS.3*
Daily fish consumption was associated with a 57% reduc-
tion in the risk of developing MetS for men in a cohort
study in South Korea.®® In particular, fish intake was sig-
nificantly associated with TC and HDL-C levels among
the MetS components. A 13-year follow-up study has
reported lean fish consumption was associated with bene-
ficial changes in abdominal obesity, lipid profile and BP,
albeit some only statistically significant among men.* In
individuals with MetS, the dietary intervention with fish
intake significantly reduced LDL-C, waist circumference,
and blood pressure. The intervention also decreased red
meat and poultry intake while increasing consumption of
aquatic products such as fish. Although these changes are
generally beneficial for metabolic health, the average fish
intake exceeded daily recommendations, which may off-
set potential benefits and introduce additional health
risks.

Salt plays an important role in the development of hy-
pertension and metabolic disorders. High salt intake is
among the strongest dietary risk factors for cardiometa-
bolic morbidity and mortality, and individuals with MetS
consume more salt than those without MetS, even among

those with only elevated waist circumference and/or
blood pressure.” Salt intake should be reduced globally,
with more intensive strategies targeted at individuals with
MetS, particularly those with elevated blood pressure and
waist circumference. In this study, salt use in the IG can-
teen was reduced to 5.6 g per person; however, excessive
use of sauces and condiments still resulted in high sodium
intake, which may explain the lack of significant im-
provement in BP. Conversely, the CG also showed a sig-
nificant reduction in SBP, possibly due to decreased salt
and sodium intake at lunch.

Although health education plays an important role in
preventing and managing metabolic diseases and their
risk factors, its effect in this study was limited. The re-
duction in the prevalence of MetS from baseline to the
end of the study was greater in the IG than in the CG.
Analysis of MetS components further indicated that a
healthy lunch combined with personalized dietary rec-
ommendations was more effective than health education
alone in improving MetS. Workplace canteen—based die-
tary interventions can offer tailored nutrition advice, bal-
anced meal plans, and a supportive food environment,
making it easier for individuals to adopt and maintain
healthy eating habits. Such interventions not only im-
prove MetS and related metabolic parameters but also
yield broader health benefits. In the future, workplace
canteen dietary interventions and diet management may
be an effective strategy to promote healthy eating, prevent
and control chronic diseases, and enhance overall health.

The canteen-based dietary intervention providing a
healthy lunch and personalized dietary advice for workers
was the highlight of this study. Although dietary im-
provement was targeted only at lunch, the observed ame-
lioration of metabolic parameters in occupational males
with MetS indicates the effectiveness of this approach.
Nevertheless, several limitations should be noted. First,
participants were not blinded, which may have introduced
bias; however, laboratory testers and data analysts were
blinded to minimize this risk. Second, dietary adherence
was not formally evaluated using dietary recall logs or
biomarkers. While positive feedback on personal diet
recipes and the absence of a decline in healthy lunch con-
sumption suggest good adherence, we did not assess the
implementation of dietary recommendations or diet satis-
faction during the intervention. Third, although more than
50% of daily food and energy intake typically comes
from lunch, breakfast and dinner were not controlled, and
these uncontrolled meals may have influenced the inter-
vention outcomes. Fourth, the follow-up period was lim-
ited to 6 months, which, while sufficient for short-term
evaluation, restricts assessment of long-term sustainabil-
ity. Finally, as this study was conducted in the canteen of
a large enterprise, the applicability of the findings to other
workplace settings may be limited. Overall, workplace
canteen—based dietary interventions appear to be an ac-
ceptable and feasible strategy for improving metabolic
parameters in males with MetS and merit broader imple-
mentation to address MetS and its components in enter-
prise settings.
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Conclusions

The study results showed that a 6-month dietary interven-
tion improved FBG, lipid profiles (TG, TC, HDL-C, and
LDL-C), WC, and BMI, and reduced the prevalence of
MetS—particularly central obesity, high FBG, and low
HDL-C—among occupational men with MetS. These
findings suggest that a workplace canteen—based healthy
lunch combined with personalized dietary advice can ef-
fectively enhance metabolic health in workers and may
represent a novel approach for the improvement and pre-
vention of MetS.
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