
Proceedings	of	ICBioMed	2025	Symposium:	AI	for	Healthcare:	Advanced	Medical	Data	Analytics	and	Smart	Rehabilitation
DOI:	10.54254/2753-8818/2025.AU26157

©	2025	The	Authors.	This	is	an	open	access	article	distributed	under	the	terms	of	the	Creative	Commons	Attribution	License	4.0
(https://creativecommons.org/licenses/by/4.0/).

101

Association Between Intestinal Flora and Obesity Among
Asian Adults Based on Meta-analysis

Jinrui Zou

Institute of Public Health , Guangzhou Medicine University, Guangzhou, China
540635571@qq.com

Abstract: Background: Global obesity rate continue to rise, and while obesity rate in Asia
remain relatively low, the trend is increasing significantly. Gut microbiota plays a key role in
the onset and development of obesity, but the relationship between gut microbiota and
obesity varies across different populations. Method: We conducted a literature search in
databases such as PubMed, CNKI, and Wanfang, analyzing studies published between 2015
and 2025 that examined the relationship between gut microbiota and obesity in Asian adult
populations. Results: we found that there was a weak positive correlation between overall
gut microbiota and obesity (Effect = 0.06, 95% CI [0.04, 0.08]). The Firmicutes phylum
(Effect = 0.07, 95% CI [0.05, 0.09]) and the Bacteroidetes phylum (Effect = 0.18, 95% CI
[0.07, 0.28]) were positively correlated with obesity, while the Actinobacteria phylum was
negatively correlated with obesity. Conclusion: In Asian populations, intestinal flora is
generally positively correlated with obesity, and in different genus, Firmicutes phylum and
Bacteroidetes phylum are positively correlated with obesity. This study also emphasizes the
necessity of further exploring the relationship between gut microbiota and obesity in Asian
populations.
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1.  Introduction

In recent years, the global average obesity rate from the World Health Organization (WHO) rises
from 13.1% in 2020 to 14% in 2025 [1]. The obesity rate in Asia is relatively low, and the obesity
rate in China is 6.2% [1], which is much lower than the global average, but shows a significant
increasing trend [2].

Based on the study of the relationship between intestinal flora and obesity, the composition and
function of intestinal flora play a key role in the occurrence and development of obesity [3-7]. The
structure of the gut flora in obese populations differs significantly from that of normal weight
populations, with obese populations having a lower diversity of gut flora [8-11].

Previous studies systematically analyzed the relationship between gut flora and obesity in North
American, South American, and European populations, besides differences in the study population,
sample size, and assay methods may cause inconsistencies in the conclusions of different studies on
the Firmicutes to Bacteroidetes ratio. The relative abundance of Firmicutes and Actinobacteria was
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higher in the obese group, and the abundance of Bacteroidetes was lower in the obese group [12].
However, these findings may be influenced by geographic and gender differences. Therefore, the
relationship between gut flora and obesity in Asian populations still needs to be further analysed.

2.  Methods

2.1.  Search strategy and selection criteria

We identified studies published from January 1st, 2015, to June, 2025, through systematic literature
searches. Electronic searches were done with PubMed, China Knowledge Network (CNKI),
Wanfang Database, and Wipu Information. The English search was based on the search terms
"intestinal flora," and "obesity," and "Asia," and the Chinese search was based on the combination of
the subject terms "chang dao jun qun" and "fei pang" so as to collect the published research studies
on the relationship between intestinal flora and obesity in Asian populations since 2015. Cross-
sectional, case-control, or cohort studies thereof were eligible if they: (1) published studies on the
relationship between intestinal flora and obesity in Asian adults since 2015; (2) had full-text articles
that could be downloaded; (3) revealed correlation coefficient, and 95% confidence intervals (95%
CI).

The flow diagram describes the inclusion and exclusion criteria (Figure 1). We excluded studies:
(1) literature reviews; (2) the age of the study population was less than 18 years old; (3) only the
abundance value of intestinal flora in the obese population was stated, and the specific effect value
was not stated; (4) the literature was duplicated, the quality of the literature was substandard, and
full texts were not available to be utilized; (5) the STROBE score was lower than 16. One researcher
independently reviewed the literature, excluded irrelevant literature, read the full text to include
literature that met the criteria, and extracted the title, study place, design, year of publication, age of
participants, obesity definition of the literature, the correlation coefficient and the 95% confidence
interval (95% CI) of each intestinal flora.

Figure 1. Literature screening flowchart
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2.2.  Statistical analysis

We divided the intestinal flora into different subgroups by the phylum to which they belonged and
analyzed them together and separately. Statistical tests were performed using stata18.0, and the
correlation coefficient and 95% of each study were used as effect indicators. Heterogeneity was
assessed by fisher z-test with test level α = 0.1, and the heterogeneity was assessed by I2. If there
was no heterogeneity among studies (P ≥ 0. 1, I2 ≤ 50% ), a fixed-effects model was used for the
merger, and if there was statistically significant heterogeneity among studies (P < 0. 1, I2 > 50% ), a
random-effects model was used.

3.  Results

Table 1 shows the basic data of the included articles, including the region, population, study type,
type of gut microbiota, and corresponding effect values. Different regions have different definitions
of obesity. The included studies defined obesity as BMI ≥ 24 kg/m² and BMI ≥ 25 kg/m², which are
roughly similar. A meta-analysis was performed on the effect values of gut microbiota and BMI.

Table 1. Characteristics of the included studies
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3.1.  Meta-analysis results

The relationship between gut microbiota and obesity is shown in Figure 2. 17 studies showed
statistically significant results. Although most studies indicated a negative correlation between gut
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microbiota and obesity, due to the high weighting of Yeojun Yun [14], the overall result showed a
weak positive correlation (Effect = 0.06, 95% CI [0.04, 0.08]). High heterogeneity and significant
variability among studies prompted subgroup analysis.

The studies were divided into three subgroups. The relationship between Bacteroidetes gut
microbiota and obesity is shown in Figure 3. All six microbiota groups reported statistically
significant results. Porphyromonadaceae, Rikenellaceae, Parabacteroides, and Alistipes showed a
negative correlation with BMI, while Prevotella showed a positive correlation with BMI. The
phylum Bacteroidetes and the overall analysis showed a positive correlation (Effect = 0.18, 95% CI
[0.07, 0.28]). Due to high heterogeneity and significant differences among studies, results should be
interpreted with caution.

The relationship between the intestinal microbiota of the Firmicutes family and obesity had a
positive correlation (Figure 4). Seven bacterial groups were reported to have statistical significance.
Acidaminococcaceae, Blautia, Lactobacillus, Enterococcus, and Streptococcus were negatively
correlated with BMI, while Acidaminococcus and Megasphaera were positively correlated with
BMI, and the phylum Firmicutes were weakly positively correlated (Effect = 0.07, 95% CI [0.05,
0.09]). There was high heterogeneity, with significant differences between studies, and the results
require further discussion.

The relationship between Actinobacteria gut microbiota and obesity is shown in Figure 5. Two
types of microbiota were statistically significant, both showing negative correlations. The
Actinobacteria phylum also showed a negative correlation with obesity (Effect = -0.36, 95% CI
[-0.48, -0.24]). There was heterogeneity.

The overall gut microbiota is positively correlated with obesity, with the Bacteroidetes and
Firmicutes phyla positively correlated with BMI, and the Actinobacteria phylum negatively
correlated with BMI. All meta-analysis results exhibit heterogeneity (P < 0.1, I² > 50%), and a
random-effects model was used.

Figure 2. Meta-analysis results of the overall intestinal flora and obesity
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Figure 3. Meta-analysis results of the Bacteroidetes and obesity

Figure 4. Meta-analysis results of the Firmicutes and obesity

Figure 5. Meta-analysis results of the Actinobacteria and obesity

4.  Discussion

We found that when analyzing the relationship between the overall gut microbiota and obesity, the
results showed both positive and negative correlations, and the same study showed two types of
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correlations in the microbiota. This is largely related to differences in the microbiota, population,
and methods studied. The human gut microbiota is highly diverse, and different bacterial
communities exert varying effects on human health. Therefore, In order to determine the accurate
relationship between gut microbiota and obesity, we conducted separate analyses of the relationship
between different bacterial groups and obesity.

Previous studies found that in obese populations, the abundance of the Firmicutes phylum
increases, the abundance of the Bacteroidetes phylum decreases, and the ratio of Firmicutes to
Bacteroidetes increases [17-20]. However, our meta-analysis of Asian populations revealed that the
Bacteroidetes phylum also showed a positive correlation with obesity. This may be because previous
studies were primarily conducted in European countries, and differences in geographical location,
population distribution, and dietary structure can all influence the results. Traditional European diets
are typically rich in dietary fiber, which promotes the growth of Bacteroidetes. Bacteroidetes can
break down fiber to produce short-chain fatty acids, which help regulate appetite and energy
metabolism [21]. However, in recent years, the Westernization of Asian diets has led to increased
intake of high-fat and high-saturated fat foods among Asian populations, increasing the abundance
of Bacteroidetes but reducing their ability to metabolize dietary fiber, resulting in increased energy
absorption [22]. Additionally, different regions have different criteria for defining obesity. The
World Health Organization defines obesity as a BMI ≥ 30 kg/m² [1], while the studies we included
defined obesity as a BMI ≥ 24 kg/m² or 25 kg/m², leading to differences in basal metabolism and gut
microbiota distribution among the obese population studied. Studies on the Bacteroidetes phylum
presented in Yanrong Lv [13] and LIU Ying [15], which reached completely opposite conclusions.
Yanrong Lv [13] found a negative correlation between the Bacteroidetes phylum and obesity,
consistent with previous studies, but the sample size was small and the weighting was low.
Therefore, LIU Ying [15] concluded the abundance of the Bacteroidetes phylum increases in obese
populations with a large sample size. The study population had an older average age in LIU Ying’ s
study, which may have been associated with metabolic diseases or other health issues, leading to
reduced gut microbiota diversity and abundance, decreased beneficial bacteria, and increased
opportunistic pathogens such as Bacteroidetes [23, 24]. The detection method used in this study was
cultivation plus mass spectrometry, which may result in underestimation of Bacteroidetes due to
potential missed detections. Both studies only adjusted for some variables (age, gender) and did not
fully control for other confounding factors, which may lead to inaccuracies in the research.
Currently, the core consensus still holds that the abundance of Bacteroidetes is reduced in obese
populations in Asian populations, so our conclusions still require further investigation.

The results of the analysis of the Firmicutes phylum were consistent with those in Western
populations. This change in microbial community structure was believed to be closely related to
alterations in energy metabolism. The Firmicutes phylum tended to extract more energy from food,
thereby promoting fat accumulation, and thus showed a positive correlation with obesity [18, 25].
The results exhibited strong heterogeneity, with Yeojun Yun [14] having the largest sample size and
the highest weight, thus its positive correlation conclusion dominated the overall results. Although
the definition of obesity and testing population in Yoshikuni Sugimura [16] were different with
another three studies, it had no statistical significance and was not included in the discussion. The
conclusions of the other two studies were that the Firmicutes phylum was negatively correlated with
obesity, contrary to Yeojun Yun [14]. This may be because Yeojun Yun [14] focused on Koreans,
while the other two studies were conducted in China. Differences in geography and diet can lead to
heterogeneity in research results. Yanrong Lv [13] had absence of control over dietary variables and
metabolic parameters, as well as the small sample size, which led to the opposite conclusion. The
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Firmicutes phylum in LIU Ying [15] included beneficial bacteria such as Lactobacillus,
Enterobacter, and Streptococcus. Differences in the functional subpopulations may also lead to
variations in study results. The Gordon team first proposed that the gut microbiota acts as an
environmental regulator of fat storage and obesity, and found that the abundance of Clostridium in
the gut of obese individuals increases, while the abundance of Lactobacillus decreases [26], leading
to the negative correlation conclusion. Yeojun Yun [14] adjusted dietary factors during testing, used
a large sample size, and employed the Illumina MiSeq platform, resulting in higher statistical power.
Therefore, the findings align with the general consensus.

The results for the Actinobacteria phylum aligned with the general Western conclusion, showing
a negative correlation with obesity. Bifidobacterium is the core genus of Actinobacteria, possessing
probiotic functions. It can secrete extracellular polysaccharides (EPS) and short-chain fatty acids
(SCFA), promote mucin synthesis, strengthen tight junctions in the intestinal epithelium, and reduce
lipopolysaccharide (LPS) entry into the bloodstream [27, 28]. However, only one article analyzed
this, so its heterogeneity and accuracy cannot be assessed at this time.

5.  Conclusion

Overall, our analysis revealed a certain association between gut microbiota and obesity. There was a
weak positive correlation between gut microbiota and obesity in general, but there was significant
heterogeneity among studies, and different microbiota had different functions. Therefore, we
focused more on the individual associations between different microbiota and obesity. In our study,
we observed that the Firmicutes phylum aligned with Western populations, with abundance
increasing as BMI increased. The association between Actinobacteria and obesity had been studied
less in Asian populations and cannot currently be used for extrapolation. Therefore, further research
is needed to investigate the association between gut microbiota and obesity in Asian populations.
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