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ABSTRACT

This study explores the impact of socioeconomic status (SES) on diabetes prevalence through a
meta-analysis. We systematically searched PubMed, Cochrane Library, and Google Scholar
databases, and used random-effects models to calculate pooled odds ratios (ORs) and 95%
confidence intervals (Cls). We conducted heterogeneity tests, publication bias analysis, sensitivity
analysis, and assessed the quality of literature using GRADE. Results showed that individuals with
low SES had a significantly higher risk of diabetes compared to those with high SES (OR=1.61,
95%CI: 1.10-2.69). Blue-collar workers (OR=1.72, 95%CI: 1.10-2.69) and manual laborers
(OR=1.85, 95%CIl: 1.32-2.59) also had significantly higher diabetes risk compared to white-collar
workers and non-manual laborers. No significant differences were found in analyses of education
and income levels. This meta-analysis examined the impact of SES on diabetes prevalence, and
while some individual factors did not show statistical significance, an overall association between
SES and diabetes risk was observed.

KEYWORDS

Diabetes prevalence; SES; Education; Income; Occupation

1. INTRODUCTION

Diabetes Mellitus is an increasingly serious global public health problem, especially in low- and
middle-income countries where diabetes prevalence is rapidly rising [2]. For example, studies in
countries like Egypt and South Africa have shown that social and economic inequalities lead to high
incidence rates of diabetes [2, 3]. Diabetes not only increases the health burden on individuals but
also places enormous pressure on national healthcare systems and economies [1]. Socioeconomic
status (SES) refers to an individual's economic and social position, usually measured by indicators
such as education, income, and occupation [4]. Previous studies have shown that lower
socioeconomic status is significantly associated with diabetes prevalence, but the associations in
different regions and populations still show inconsistent conclusions [5, 6].

For instance, studies have shown that in Asian countries such as Thailand and China, people with
lower socioeconomic status have higher rates of diabetes [5, 6, 9]. However, in some high-income
countries and regions, the influence of socioeconomic factors appears more complex, with different
income and education levels potentially having varying impacts on diabetes risk [7, 8]. These
inconsistencies may be related to differences in study design, definition criteria, and statistical
methods [11]. Furthermore, risk factors for diabetes, such as unhealthy lifestyles, obesity, and chronic
stress, play different roles in various socioeconomic backgrounds [13, 14].
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Therefore, this study aims to systematically evaluate the association between socioeconomic status
and its various dimensions, such as education level, income level, and occupational classification,
with diabetes prevalence through meta-analysis. The study will also assess the consistency and
heterogeneity of these socioeconomic factors across different studies, thereby providing more
targeted evidence for the formulation of diabetes prevention strategies [17-19].

2. METHODS

The review was registered in PROSPERO (https://www.crd.york.ac.uk/PROSPERQ/, identifier
CRD42024595996).

2.1. Search Strategy

Literature search was conducted through PubMed, Cochrane Library, and Google Scholar databases,
until August 2024 with no restriction to calendar date. The search keywords included "diabetes,"
"prevalence," "socioeconomic status,” "education level," "occupation,” and "income." The language
was limited to English and Chinese, and the literature search was conducted according to pre-set
inclusion and exclusion criteria. Additionally, the reference lists of the retrieved articles were checked
to find further relevant studies. The literature search was conducted jointly by two authors.

2.2. Data Extraction

After determining the study selection, we extracted the following characteristic information from
each article: title, study variables, sample size, number of cases, study results, odds ratios (ORs) and
their corresponding 95% confidence intervals (Cls), and adjusted variables. When a study used PR
values instead of OR values, PR values were used as an approximation for OR values. If a study only
provided separate risk estimates for male and female participants, we combined the OR values using
a fixed-effects model before including them in the meta-analysis. When the classification standards
for variables were not entirely consistent across studies, OR values were integrated using a fixed-
effects model before inclusion in the meta-analysis to standardize the criteria.

2.3. Quality Assessment

We used the GRADE (Grading of Recommendations Assessment, Development, and Evaluation)
system to assess the quality of the 40 included studies. GRADE is a widely recognized method for
evaluating the quality of evidence and determining the strength of recommendations. Its advantages
lie in its systematic, transparent, and comprehensive approach, which helps researchers and decision-
makers better understand and interpret the reliability of evidence. Our assessment covered five key
aspects: risk of bias, inconsistency, imprecision, indirectness, and publication bias. This multi-
dimensional evaluation method allowed us to comprehensively grasp the overall quality of the
included studies, providing a solid foundation for subsequent analysis and conclusions.

2.4. Statistical Analysis

This study employed random-effects models for meta-analysis to calculate pooled odds ratios (ORS)
and 95% confidence intervals (Cls). Random-effects models are suitable for situations with
heterogeneity or inconsistent results across studies, allowing for more accurate estimation of overall
effects. Heterogeneity between studies was assessed using Q statistic, I=statistic, and p-value, with
an 1=value greater than 50% suggesting substantial heterogeneity. To explore the impact of different
variables on diabetes prevalence, we conducted subgroup analyses based on socioeconomic status
(SES), education level, income, and occupation type. The specific classifications were as follows:

SES: Low SES, Medium SES, and High SES groups
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Education level: No education/Lowest education level, Primary, Secondary, and Higher education
groups

Income: Low income, Medium income, and High income groups

Occupation type: Classified according to ISCO-08 (International Standard Classification of
Occupations 2008), including low-level occupations, medium-level occupations, and high-level
occupations; managers (including government and administrative personnel), professionals (high-
level technicians, scientific professionals, teachers, etc.), service industry (including farmers,
salespeople, craftsmen, etc.); blue-collar and white-collar; manual labor and non-manual labor.

Additionally, we used Egger's test and funnel plots to assess the presence of publication bias.
Sensitivity analysis was conducted by excluding studies with high risk of bias or comparing different
analytical methods to check the robustness of the results. Through these methods, we aim to gain a
more comprehensive understanding of the impact of various factors on diabetes prevalence and ensure
the reliability and accuracy of the results.

3. RESULTS

Out of 15,618 records identified by the literature search, 64 full-text articles were assessed in detail
as they reported on one or more of the socioeconomic factors (SES, education, income, occupation)
and their association with type 2 diabetes (T2D) prevalence.

Forty studies were included in the meta-analysis: 4 for SES (References 1, 12, 25, 32), 33 for
education (References 2-11, 13-24, 25, 26, 28-30, 32-34, 37, 39, 40), 20 for income (References 6—
9, 11, 15, 16, 18, 21, 22, 26, 28-34, 39, 40), and 18 for occupation (References 15, 19, 20, 22-26,
29-32, 34-39). These studies cover various subgroups of socioeconomic status, education levels,
income brackets, and occupational categories, allowing for a comprehensive assessment of the
relationship between these factors and T2D prevalence.

Records identified through database
searching: (until August, 20243 Additional records identified through

FPubhed (n=146513 other sources (Google Scholar) (n=489)

Cochrane (n=1354

~

Hecords screened (n=15614)

N

Hecords excluded atter titlefabstract Full-text articles assessed tor eligibility
screening: (n=15534) (n=ta]

N

Full-text articles excluded, with Publications included in quantitative

reasons (n=44); h L
Mot relevant exposurefoutcome synthesis (meta-analysis): n=40

(n=41)
repeat

= SES (n=4 studies)
= Education (n=33 studies)
* Income (n=20 studies)
= Dccupation (n=18 studies)

(n=2)
Data cannat be consolidated according to the same standards

(n=1)

Figure 1. Flow Diagram for Study Selection
3.1. The Impact of Socioeconomic Status (SES) on Diabetes Prevalence

In this meta-analysis, we evaluated the impact of different socioeconomic status (SES) levels on
diabetes prevalence. SES was divided into low, medium, and high groups, with high SES as the
reference group. Using a random-effects model, results showed that the low SES group had a
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significantly higher risk of diabetes compared to the high SES group (OR=1.61, 95%CI: 0.92-2.80),
while the medium SES group also had a slightly higher risk than the high SES group (OR=1.38,
95%Cl: 0.63-3.00).

Combined Forest Plot for Low and Middle SES (Excluding Study 1)

Study OR [95% CI]
Low SES
Study 2 Low SES 156 [1.01,244] A 1.56 [1.01, 2.43]
Study 3 Low SES 103 [0.74, 143} —m—— 1.03[0.74, 1.43]
Study 4 Low SES 294 [1.64,5286] 2.94 [1.64,5.27]
Middle SES
Study 2 Middle SES 256 [1.43,4.54] 2.56 [1.44, 4.57]
Study 3 Middle SES 1.08 [0.90, 1.31]+— == 1.08 [0.90, 1.30]
Study 4 Middle SES 107 [0.68 470 —a—oe 1.07 [0.68, 1.70]
Low SES (Overall) ————— R ——— 1.61[0.92, 2.80]
Middle SES (Overall) 1.38 [0.63, 3.00]
Heterogeneity: I* = 80.8%
T T T T 1
0.61 1 1.65 272 4.48 7.39

Odds Ratio

Figure 2. Forest Plot of Pooled Odds Ratios for Low and Middle SES Groups

Heterogeneity analysis showed significant heterogeneity among SES studies (Q = 19.2, df =5, p =
0.00177), with an 1=value of 80.8%. Regarding publication bias, Egger's test results indicated funnel
plot asymmetry (z = 2.5684, p = 0.0102). This suggests the possibility of publication bias, meaning
that small sample studies or those with smaller effect sizes may not have been adequately published
or included in the analysis.

Funnel Plot - SES (Excluding Study 1)

0.074

0.149

Standard Error

0.223
|

0.2908
|

T T T
o 05 1

Observed Outcome

Figure 3. Funnel Plot - SES

To ensure the accuracy of the analysis results, we conducted a sensitivity analysis, mainly by
excluding studies that might have an outsized influence on the overall effect size to assess their impact
on the analysis results. In this sensitivity analysis, we removed data from Study 3 and observed the
following significant changes:

First, heterogeneity significantly decreased (Q =9.33, df = 3, p = 0.0252, 1== 67.85%), compared to
Q =19.2 (df =5, p = 0.00177, 12= 80.8%) before removal, showing lower heterogeneity between
studies. Additionally, the symmetry of the funnel plot improved.

111



In terms of effect size, the OR value for the low SES group increased from 1.61 (0.92-2.80) to 2.10
(1.00-4.41), while the OR value for the medium SES group decreased from 1.38 (0.63-3.00) to 0.77
(0.27-2.21). These results indicate that after removing data from Study 3, the association between the
low education group and diabetes prevalence strengthened, while the association for the medium
education group weakened.

The above analysis suggests that the data from Study 3 had a significant impact on the overall analysis
results.

Funnel Plot - SES (Excluding Study 1)
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Figure 4. Funnel Plot - SES after sensitivity analysis
3.2. The Impact of Education Level on Diabetes Prevalence

Education level is also an important factor affecting diabetes prevalence. In this meta-analysis,
education levels were divided into no education/lowest education level, primary school, secondary
school, and higher education, with the lowest education level as the reference group. Results showed
that individuals with primary school (OR=0.93, 95%CI: 0.72-1.20), secondary school (OR=0.91,
95%Cl: 0.73-1.15), and higher education (OR=0.79, 95%CI: 0.60-1.05) all had lower risks of diabetes
compared to those with no education, although the differences between education groups were not
significant.

Table 1. The Impact of Education Level on Diabetes Prevalence

95% Confidence Risk Compared to Reference
Education Level OR Value Interval Group
No 1
education/Lowest (Reference)
Primary education 0.93 0.72-1.20 Lower
Secondary 0.91 0.73-1.15 Lower
education
Higher education 0.79 0.60 - 1.05 Lower

Education level studies showed extremely high heterogeneity (Q statistic: 8606.78, df = 62, p = <2e-
16), with an 12value of 99.28%. Egger's test did not show significant publication bias (z = 1.3095, p
= 0.1904). This means that among the included education studies, there may not be obvious small
study effects or selective reporting.
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Figure 5. Funnel plot - Education

To ensure the accuracy of the analysis results, we similarly conducted a sensitivity analysis, removing
data from Studies 3, 4, 6, and 9. After removing these studies, heterogeneity significantly decreased,
with the Q statistic dropping from 8606.78 (df = 62, p < 2e-16, 1==99.28%) to 1105.26 (df =50, p <
2e-16, 12=95.48%), indicating reduced heterogeneity between studies.

In terms of effect sizes, before removing these studies' data, the OR for the primary school group was
0.93 (95% ClI: 0.72-1.20), for the secondary school group was 0.91 (95% CI: 0.73-1.15), and for the
higher education group was 0.79 (95% ClI: 0.60-1.05). After removal, the OR for the primary school
group slightly decreased to 0.89 (95% CI: 0.65-1.22), for the secondary school group to 0.85 (95%
Cl: 0.68-1.07), and for the higher education group to 0.83 (95% CI: 0.60-1.15). These changes
indicate that despite removing some study data, the overall association between education level and
diabetes prevalence remained consistent, with the association for the low education group slightly
strengthening.

3.3. The Impact of Income Level on Diabetes Prevalence

In this study, the impact of income level on diabetes prevalence was also further explored. We divided
the study subjects into low, medium, and high income groups, with the high income group as the
reference. Results showed that both low income (OR=0.97, 95%CI: 0.71-1.33) and medium income
groups (OR=0.87, 95%CI: 0.55-1.38) had slightly lower diabetes risks compared to the high income
group, but the differences were not significant.
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Forest Plot for Low and Middle Income Groups

Figure 6. Forest Plot of Pooled Odds Ratios for Low and Middle Income Groups

Income studies also showed high heterogeneity (Q = 1410.99, df = 35, p < 0.0001), with an 12value
of 97.52%. This suggests that the relationship between income and health outcomes may be
influenced by multiple factors, leading to significant differences in results between studies. Egger's
test results approached but did not reach statistical significance (z = -1.7415, p = 0.0816). Although
the possibility of publication bias cannot be completely ruled out, the evidence is not sufficient to
confirm its existence.
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Figure 7. Funnel plot - Income

To ensure the accuracy of the analysis results, we still conducted a sensitivity analysis, removing
Studies 1, 3, 19, and 20. After removal, heterogeneity decreased, with the Q statistic dropping from
1410.99 (df = 35, p < 0.0001, 12= 97.52%) to 473.69 (df = 27, p < 2e-16, 12= 94.3%). Although
heterogeneity remained high after removing these studies, the heterogeneity between studies
significantly decreased.

In terms of effect sizes, before removing these studies, the combined OR for the low income group
was 0.97 (95% ClI: 0.71-1.33), and for the medium income group was 0.87 (95% ClI: 0.55-1.38). After
removal, the OR for the low income group increased to 1.18 (95% ClI: 0.94-1.49), showing a stronger
positive association with diabetes prevalence, while the OR for the medium income group changed
little to 0.84 (95% CI: 0.60-1.17). These results indicate that after removing specific studies, the
association between the low income group and diabetes prevalence strengthened.
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3.4. The Impact of Occupation Type on Diabetes Prevalence

Occupation type was analyzed as an important socioeconomic indicator in this study. First,
occupations were divided into low, medium, and high categories according to the 1SCO-08
(International Standard Classification of Occupations 2008) standard, with the high occupation group
as the reference group. The low occupation group had a higher risk of diabetes (OR=1.44, 95%CI:
1.08-1.94), while the medium occupation group had a slightly lower risk than the high occupation
group (OR=0.77, 95%CI: 0.51-1.16). In further occupational subgroup analysis, compared to
managers, professionals (OR=1.00, 95%CI: 0.90 - 1.11) showed little difference in diabetes risk,
while service industry personnel (OR=1.19, 95%CI: 0.79 - 1.78) had a higher risk of diabetes. In the
comparison between blue-collar and white-collar workers, blue-collar workers had a significantly
higher risk of diabetes than white-collar workers (OR=1.72, 95%CI: 1.10-2.69). Finally, when
grouped and compared based on whether they perform manual labor, results showed that manual
laborers had a significantly higher risk of diabetes than non-manual laborers (OR=1.85, 95%CI: 1.32-
2.59). Overall, it is not difficult to see that occupation type, especially the distinction between manual
and non-manual labor, may be an important factor affecting diabetes prevalence.

3.4.1. Classified into low, medium, and high categories using ISCO-08 as the
classification standard

With high category as the reference group
Low:1.44 (1.08-1.94)
Medium:0.77 (0.51-1.16)

Forest Plot for Low and Medium Occupation Groups

Low Occupation Study 15 | —— 2.63[2.10, 3.30
Low Occupation Study 20 —— 1.02 [0.65, 1.61
Low Occupation Study 25 —— 1.01[0.85, 1.20
Low Occupation Study 26 —— 1.06 [0.80, 1.40
Low Occupation Study 35 ; 3.38[1.74,6.58
Low Occupation Study 37 = 1.28[1.10, 1.50
Medium Occupation Study 15 i 1.58 [1.26, 2.01
Medium Occupation Study 20 —_—— 0.92 [0.59, 1.43
Medium Occupation Study 25 —l= 0.94 [0.80, 1.10
Medium Occupation Study 26 ——— 1.14 [0.87, 1.49
Medium Occupation Study 35 I 0.99 [0.56, 1.75
Medium Occupation Study 37 i 1.12[0.96, 1.32
[ I I I I I 1
0.37 061 1 165 272 448 739

Odds Ratio
Figure 8. Forest Plot of Pooled Odds Ratios for Low and Medium Occupation Groups

This grouping showed significant heterogeneity among studies (Q = 78.73, df = 11, p < 0.0001), with
an 1=2value of 86.03%. This indicates considerable differences between different occupational
categories or studies. Egger's test did not find significant publication bias (z = 0.7131, p = 0.4758),
suggesting that publication bias may not be a major concern for this group of studies.
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Figure 9. Funnel plot - Occupation Group 1

As with previous analyses, we conducted a sensitivity analysis to ensure the accuracy of the analysis
results. We removed Studies 15 and 35. After removal, heterogeneity significantly decreased, with
the Q statistic dropping from 78.73 (df = 11, p < 0.0001, I==86.03%) t0 9.26 (df =7, p = 0.234, 1=
24.45%), indicating a substantial reduction in variability between studies, with heterogeneity
approaching non-significant levels.

In terms of effect sizes, before removing these studies, the combined OR for the low occupation group
was 1.44 (95% CI: 1.08-1.94), and for the medium occupation group was 0.77 (95% CI: 0.51-1.16).
After removal, the OR for the low occupation group decreased to 1.12 (95% CI: 0.97-1.28), while the
OR for the medium occupation group increased to 0.93 (95% CI: 0.77-1.13). These changes show
that after removing Studies 15 and 35, the association between the low occupation group and diabetes
prevalence weakened, while the association for the medium occupation group strengthened and
tended towards neutrality.

3.4.2. Classified according to manager (including government and administrative
personnel), professional (including high-level technicians, scientific professionals,
teachers, etc.), and service industry (including farmers, salespeople, sales,
craftsmen, etc.)

With Manager as the reference group
Professional:1.00 (0.90 - 1.11)
Service:1.19 (0.79 - 1.78)

Forest Plot for Professional and Service Groups

Professional Study 29 — 0.84 [0.61, 1.16]

Professional Study 31 —% 1.20 [0.74, 1.96]
Professional Study 36 | 1.07 [1.05, 1.09]
Professional Study 38 l 0.95[0.92, 0.98]
Service Study 29 —— 0.68 [0.51, 0.91]
Service Study 31 - 1.68 [0.74, 3.83]
Service Study 36 n 1.22[1.20, 1.24]
Service Study 38 n 1.60 [1.56, 1.64]
T T T T T ]
0.37 0.61 1 1.65 272 4.48

Odds Ratio

Figure 10. Forest Plot of Pooled Odds Ratios for Professional and Service Groups
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This grouping also showed extremely high heterogeneity among studies (Q = 886.13, df = 7, p <
0.0001), with an 12value as high as 99.21%. This may reflect the enormous differences in health
impacts across different occupational categories. Egger's test did not show significant publication bias
(z=-0.1626, p = 0.8708), indicating that the funnel plot asymmetry is not statistically significant.
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Figure 11. Funnel plot - Occupation Group 2

We conducted two rounds of sensitivity analysis to assess the impact of individual studies on the
results. In the first round, Study 36 was removed, and we found that heterogeneity changed little, with
the Q statistic remaining nearly unchanged. In terms of effect sizes, the OR for the Professional group
slightly decreased from 1.00 (95% CI: 0.90-1.11) to 0.95 (95% CI: 0.92-0.98), while the OR for the
Service group changed slightly from 1.19 (95% CI: 0.79-1.78) to 1.18 (95% CI: 0.64-2.17), showing
no significant change in effect sizes.

In the second round, we removed Study 29, and heterogeneity still did not change significantly (Q
statistic decreased from 886.13 to 866.99, IZemained above 99%). In terms of effect sizes, the OR
for the Professional group increased from 1.00 (95% CI: 0.90-1.11) to 1.02 (95% CI: 0.91-1.14),
while the OR for the Service group increased to 1.42 (95% CI: 1.12-1.79), indicating a strengthened
association between the Service group and diabetes prevalence.

Since this classification standard analysis only included four studies, further removal of studies might
lead to incomplete data, so we did not perform more removals. Overall, the sensitivity analysis results
show that regardless of which study was removed, changes in heterogeneity and effect sizes were not
significant, indicating that the study results have relatively high stability, but the high heterogeneity
between studies remains an issue that needs attention.

3.4.3. Classified according to blue-collar and white-collar
With white-collar as the reference group
Blue-collar:1.72,95%Cl:1.10-2.69
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Figure 12. Forest Plot of Pooled Odds Ratios for Blue-collar Groups

Unlike other groups, this grouping did not show significant heterogeneity among studies (Q = 0.79,
df = 2, p = 0.674), with an 1=2value of 0%. This indicates that the results of this group of studies are
relatively consistent, possibly reflecting the consistency of health impacts for specific occupational

categories.

Egger's test also did not find significant publication bias (z = -0.7761, p = 0.4377), suggesting no

evident small-study effects or publication bias.
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Figure 13. Funnel plot - Occupation Group 3
3.4.4. Grouped according to whether manual labor is performed
With manual labor as the reference group
Non-manual labor: 1.85, 95%Cl: 1.32-2.59

Non-Physical Labor Forest Plot

Study 13 1.54 [1.24, 1.91
Study 18 —a— 2.17 [1.88, 2.51
RE Model 1.85[1.32, 2.59]
I T T T 1
1.22 1.49 1.82 2.23 272
Odds Ratio

Figure 14. Forest Plot of Pooled Odds Ratios for Non-Physical Labor Groups

3.4.5. Quality assessment

The GRADE assessment results showed that in terms of risk of bias, 45% (18 studies) were low risk,
37.5% (15 studies) were moderate risk, and 17.5% (7 studies) were high risk. Regarding inconsistency,
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50% (20 studies) were low, 35% (14 studies) were moderate, and 15% (6 studies) were high. For
imprecision, 40% (16 studies) were low, 40% (16 studies) were moderate, and 20% (8 studies) were
high. In the assessment of indirectness, 55% (22 studies) were low, 32.5% (13 studies) were moderate,
and 12.5% (5 studies) were high. Concerning publication bias, 37.5% (15 studies) were low, 42.5%
(17 studies) were moderate, and 20% (8 studies) were high.

GRADE Assessment Results

Based on 40 included studies

15 18 7

Risk of Bias (37.5%) (45.0%) (17.5%)
w
= 17 15 8
_g Publication Bias (42.5%) (37.5%) (20.0%)
3
£
a Indirectness = = s
'g' (32.5%) (55.0%) (12.5%)
£
w
o
a Inconsistenc: - 0 8
2 ¥ (35.0%) (50.0%) (15.0%)

| 16 18 8

mprecision (40.0%) (40.0%) (20.0%)

N RS ® & ®

Number of Studies

Risk Level . High . Low . Moderate
Figure 15. GRADE Assessment Results

4. DISCUSSION

In this meta-analysis, we systematically evaluated the impact of socioeconomic status (SES)
(including education level, income level, and occupation type) on the prevalence of diabetes. Our
analysis revealed a complex and significant association between SES and diabetes prevalence, with
certain factors showing particularly notable effects.

Our GRADE assessment revealed generally good quality across most studies, with some limitations
in imprecision and publication bias. This quality foundation supports the reliability of our findings
while acknowledging potential areas of uncertainty.

The most significant findings came from the analysis of occupation types. We found that manual
laborers had a significantly higher prevalence of diabetes compared to non-manual workers (OR=1.85,
95%Cl: 1.32-2.59). Similarly, blue-collar workers had a markedly higher risk of diabetes than white-
collar workers (OR=1.72, 95%CI: 1.10-2.69). These results emphasize the important impact of
occupational environments on health. Studies have shown significant differences in diabetes
incidence and prevalence across different occupations [38], which is consistent with our findings.
Possible explanations include factors such as work stress, occupational exposure, and work hours.
Additionally, some studies have specifically pointed out that certain occupational exposures (such as
those experienced by wood, welding, mechanical, and refinery workers) are associated with the
prevalence of prediabetes and type 2 diabetes (T2D) [27].

Furthermore, research has found that non-technical occupations are a risk factor for diabetes among
the working population in Hong Kong [35], further supporting our results. In particular, manual
laborers may face greater occupational stress, longer working hours, and less access to health
resources, all of which may increase the risk of T2D. The study by Anita et al. [37] also emphasizes
the relationship between occupation and health disparities, noting that education may modify this
relationship.
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The analysis of socioeconomic status (SES) also showed significant results. We found that the risk
of diabetes prevalence was notably higher in the low SES group compared to the high SES group
(OR=1.61, 95%CI: 0.92-2.80). This finding is consistent with previous research results, highlighting
the impact of socioeconomic inequalities on health. Studies by Christina et al. [1, 20] in Barbados
and Sahar et al. [2, 3] in Egypt and South Africa have confirmed the association between SES and
diabetes prevalence. Low SES may increase the risk of T2D through multiple pathways, such as
reduced access to quality healthcare, lack of health knowledge, and increased life stress [1-3].

Regarding education level, we observed a trend: groups with higher education had a lower risk of
diabetes, although this difference was not significant. The higher education group had the lowest risk
(OR=0.79, 95%CI: 0.60-1.05). This may reflect the importance of education in health literacy,
lifestyle choices, and health awareness. Kim et al.'s [18] study found an association between education
level and diabetes risk, supporting our observation. However, there was extremely high heterogeneity
among education level studies (I1Z= 99.28%), indicating that the relationship between education and
T2D risk may be influenced by multiple factors such as cultural background and social environment.
Barman et al.'s [17] study particularly emphasized the complexity of the relationship between
education and diabetes in racially and ethnically diverse populations.

The results of income level analysis were relatively less clear: both low-income (OR=0.97, 95%ClI:
0.71-1.33) and middle-income groups (OR=0.87, 95%CI: 0.55-1.38) had slightly lower diabetes risk
compared to high-income groups, but the differences were not significant. This finding differs from
traditional views and may reflect the complex relationship between income and health. High income
may bring more stress and unhealthy lifestyle choices, such as high-fat diets and sedentary work.
However, our results differ from some studies, such as Wichai et al.'s [5] research in Thailand and
Hongjiang et al.'s [6, 9] studies in China, which found that higher socioeconomic status was
associated with lower diabetes prevalence. This discrepancy may reflect the complexity of how
socioeconomic factors affect health in different countries and cultural contexts.

Notably, there was significant heterogeneity in our analysis, especially in studies on education and
income levels. This reflects the complexity of the relationship between socioeconomic factors and
health, and suggests that we need to consider more moderating factors, such as geographic location,
cultural background, and healthcare policies. For example, some studies have found that the
relationship between socioeconomic status and T2D prevalence varies among Ghanaians in different
geographic locations [19].

The results of this study have important implications for public health policy. First, it emphasizes the
importance of reducing occupational health inequalities and socioeconomic inequalities in preventing
T2D. Second, it suggests that we need to develop differentiated intervention strategies for different
socioeconomic groups, especially manual laborers and low SES groups. Studies have confirmed the
mediating role of psychosocial work environment in the relationship between socioeconomic status
and T2D [15], providing a new perspective for developing intervention strategies.

However, this study also has some limitations. First, the high heterogeneity between studies may
affect the reliability of some results. Second, we cannot completely rule out the influence of residual
confounding factors, such as dietary habits and physical activity levels. Research has pointed out that
genetics, obesity, and environmental risk factors are all associated with T2D [21], which may have
influenced our results to some extent. Additionally, most of the included studies were cross-sectional
or cohort studies, making it difficult to establish causal relationships.

Future research should focus on the following aspects: 1) Exploring the specific mechanisms by
which occupation types and socioeconomic factors influence T2D risk, including physiological,
psychological, and behavioral pathways; 2) Conducting more longitudinal studies to establish
stronger causal relationships, such as Lindsay et al.'s [12] research on intergenerational educational
mobility and T2D; 3) Considering more potential moderating factors, such as culture and policy
environment; 4) Evaluating the effectiveness of intervention strategies targeting different

120



socioeconomic groups, especially manual laborers and low SES groups. These studies will help
further elucidate the complex relationship between socioeconomic factors and T2D risk.

5. CONCLUSION

This meta-analysis emphasizes the important role of SES in diabetes prevalence risk. Our study found
that manual laborers and blue-collar workers face significantly higher risks of prevalence, and lower
socioeconomic status is also associated with higher diabetes prevalence risk. These findings provide
an important evidence base for understanding and addressing the social determinants of diabetes.
Although the relationship between education level, income, and diabetes risk is complex, they still
play an important role in understanding and preventing diabetes.

The results of this article have significant public health implications, emphasizing the necessity of
considering socioeconomic factors in diabetes prevention and control strategies. Policymakers should
pay more attention to reducing socioeconomic inequalities and developing targeted intervention
measures for high-risk groups. Future research should further explore the potential mechanisms of
these relationships and evaluate the effectiveness of targeted intervention strategies.

By focusing on these socioeconomic factors, we hope to develop more equitable and effective
strategies for diabetes prevention and management, thereby improving the health status of the global
population. This study not only provides a new perspective for diabetes prevention but also offers
important insights into broader health inequality issues.
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