
INTRODUCTION 

Review question / Objective: The inclusion 
and exclusion criteria following the PECOS 
(Population, Exposure, Comparison, 
Outcome, Study design). Inclusion criteria 
were the following: Population: human; 
Exposure: all phthalates or phthalate 

metabolites exposure; Comparison: lower 
levels of exposure group, or different levels 
of target outcome group, or no target 
disease control group; Outcome: insulin 
resistance, insulin sensitivity; Study design: 
all observational studies including cohort 
study, case-control study and cross-
sectional survey. Articles were excluded 
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according the following criteria: Population: 
not human; Exposure: not phthalate or its 
metabolite exposure; Outcome: any other 
outcome outside the scope of this review. 
Study design: review, systematic review, 
meta-analysis and comments, etc. 

Condition being studied: Association 
between phthalate exposure and insulin 
resistance. 

METHODS 

Search strategy: The systematic literature 
search was performed in MEDLINE 
(accessed through PubMed), Web of 
Science, and CNKI (Chinese National 
Knowledge Infrastructure) until March 
2021. The following search terms were 
used in combination: “phthalate” or 
“phthalic acid ester” or “endocrine 
disruptor” and their variants, with the 
words “insulin resistance”, “insulin 
s e n s i t i v i t y ” , “ p re - d i a b e t i c s t a t e ” , 
“hyperinsulinemia”, “glucose intolerance”, 
“diabetes”, “metabolic syndrome”. We only 
considered human studies. Additional 
relevant studies were obtained by 
screening and searching references. 

Participant or population: All people. 

Intervention: Phthalate exposure. 

Comparator: Lower levels of exposure 
group, or different levels of target outcome 
group, or no target disease control group. 

Study designs to be included: Al l 
observational studies including cohort 
study, case-control study and cross-
sectional survey. 

Eligibility criteria: Inclusion criteria were 
the fo l lowing: Populat ion : human; 
Exposure: all phthalates or phthalate 
metabolites exposure; Comparison: lower 
levels of exposure group, or different levels 
of target outcome group, or no target 
disease control group; Outcome: insulin 
resistance, insulin sensitivity; Study design: 
all observational studies including cohort 
study, case-control study and cross-
sectional survey. 

Information sources: The systematic 
l iterature search was performed in 
MEDLINE (accessed through PubMed), 
Web of Science, and CNKI (Chinese 
National Knowledge Infrastructure) until 
March 2021. 

Main outcome(s): Insulin resistance. 

Quality assessment / Risk of bias analysis: 
The Newcastle-Ottawa Scale was used to 
assess the methodological quality of the 
included studies, risk of bias in the 
selection and comparability of cohorts, and 
outcome (Zeng et al., 2015). 

Strategy of data synthesis: A conceptual 
framework was constructed to guide the 
organization and presentation of results 
based on the content analysis. Besides, 
meta-analyses were performed. 

Subgroup analysis: Subgroup analyses 
were performed by age distribution of 
study participants and region of a study 
conducted to explore potential sources of 
heterogeneity. 

Sensitivity analysis: Subgroup analyses 
were performed by age distribution of 
study participants and region of a study 
conducted to explore potential sources of 
heterogeneity. 

Country(ies) involved: China. 

Keywords: phthalate; insulin resistance; 
systematic review; meta-analysis. 
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