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Summary
What is already known about this topic?
Red  and  processed  meat  consumption  has  been
positively  related  to  an  increased  risk  of  diabetes  in
Western  populations.  However,  the  results  remain
inconclusive within Asian populations.
What is added by this report?
This dose-response meta-analysis  of  prospective cohort
studies  conducted  in  East  Asian  populations  reveals  a
positive relation between the consumption of processed
meat and increased risk of diabetes. Furthermore, a U-
shaped  association  was  identified  between  the
consumption  of  unprocessed  red  meat  and  the  risk  of
diabetes.
What  are  the  implications  for  public  health
practice?
This  research  presents  substantive  evidence  advocating
for  the  reduction  of  processed  and  unprocessed  red
meat  consumption  as  a  viable  strategy  for  mitigating
the risk of diabetes in East Asian populations.

 

The prevalence of diabetes has seen a swift escalation
over  the  past  few  years.  Global  age-standardized
prevalence  for  this  disease  was  projected  at  6.1%  in
2021,  with  forecasts  implying  an  upsurge  to  10%  by
2050 (1). Notably, in China, the estimated prevalence
of diabetes in adults was 12.4% as of 2018 (2), leading
to  a  substantial  health  and  economic  impact  on  the
population.

Dietary  habits  play  a  crucial  role  in  both  the
prevention  and  management  of  diabetes  (3).
Numerous  meta-analyses  consistently  highlight  a
strong  association  between  the  consumption  of
unprocessed  red  meat  or  processed  meat  and  the
increased  risk  of  diabetes  among  Western  populations
(4–5).  However,  the  results  are  less  conclusive  in
stratified analyses for Asian populations (5). Given the
significant  differences  in  types  and  quantities  of  red

and  processed  meats  consumed  (6),  findings  from
Western  demographics  may  not  necessarily  hold  for
Asian  populations.  Therefore,  this  meta-analysis
examines  the  relationships  between  the  intake  of
unprocessed  red  meat  or  processed  meat  and  the
incidence  of  diabetes,  focusing  specifically  on
prospective cohort studies within Asian populations.

We conducted a  thorough search of  PubMed,  Web
of  Science,  EMBASE,  and  the  Cochrane  Library,  in
addition  to  perusing  the  reference  lists  of  retrieved
articles up until July 8, 2023, imposing no restrictions
on  language.  Detailed  search  strategies  for  each
database  can  be  found  in  Supplementary Table S1
(available  in  https://weekly.chinacdc.cn/).  Briefly,  we
focused  our  search  on  prospective  cohort  studies
examining  the  link  between  the  consumption  of  red
and/or processed meat and diabetes risk, restricting our
sample population to adults located in Asian countries.
Information regarding study registration, inclusion and
exclusion  criteria,  and  data  extraction  procedures  are
elucidated in the Supplementary Methods (available in
https://weekly.chinacdc.cn/).

The χ2 and I2 tests were implemented to assess the
heterogeneity  between  studies,  with  a  Pheterogeneity
value  <0.10  and  I2>50%  denoting  significant
heterogeneity.  If  substantial  heterogeneity  was
established,  random-effects  models  were  employed  to
collect  hazard  ratios  (HRs)  and  95%  confidence
intervals  (CIs)  for  the  highest  versus  the  lowest
consumption  group.  If  not,  fixed-effects  models  were
utilized.  The  inverse-variance  method  was  invoked  to
calculate study weights.

Restricted  cubic  spline  regression  models  were  used
to  configure  dose-response  relationships  between  red
and/or processed meat consumption and diabetes risk.
Publication bias and small-study effects were evaluated
using  Egger’s  test  and  by  visually  inspecting  funnel
plots.  Statistical  significance  was  noted  with  a  two-
tailed  test  where  P<0.05.  All  statistical  analyses  were
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executed  using  STATA  (version  17.0;  STATA  Corp.,
College Station, TX, USA).

In  conclusion,  we  identified  a  total  of  14,125
citations,  of  which  14,118  were  excluded  after
conducting  a  thorough  examination  of  the  titles,
abstracts,  or the full  text.  Finally,  seven cohort studies
were  included  in  our  meta-analysis  (Supplementary
Figure S1,  available  in  https://weekly.chinacdc.cn/).
The  populations  under  study  comprised  East  Asians
from China,  Japan,  and  the  Republic  of  Korea,  along
with  Chinese  adults  living  in  Singapore.  Notably,  no
study  was  found  from  other  regions  in  Asia.  Further
characteristics of the included studies are demonstrated
in  Supplementary Table S2  (available  in  https://
weekly.chinacdc.cn/).  In  six  studies,  dietary
information  was  garnered  through  food  frequency
questionnaires,  while  a  single  study  employed  three
consecutive 24-hour dietary recalls.

The  assessment  included  a  total  of  570,296
participants  for  the  evaluation  of  both  red  and
processed  meat  consumption,  with  a  further  243,296
participants for unprocessed red meat, and 251,914 for
processed  meat.  Cases  of  diabetes  reported  were
21,316,  13,584,  and  14,252  for  each  category,
respectively  (Table 1).  When  comparing  the  highest
and  lowest  consumption  groups,  the  combined  HRs
and  95%  CIs  of  diabetes  were  1.12  (0.98,  1.27)  for
overall  red  and  processed  meat  consumption,  1.03
(0.89, 1.20) for unprocessed red meat, and 1.12 (1.06,
1.19)  for  processed  meat  consumption  (Table 1;
Figure 1).

Significant  heterogeneity  was  observed  in  the
associations of total red and processed meat (I2=73.0%,
P=0.011),  as  well  as  unprocessed  red  meat
consumption  and  diabetes  risk  (I2=71.1%,  P=0.008).
However, there was no significant heterogeneity in the
association  between  processed  meat  consumption  and
diabetes  risk  (I2=40.5%, P=0.135; Table 1;  Figure 1).
Egger’s test detected no evidence of publication bias or
small-study  effects  (all P>0.05; Table 1).  Nonetheless,

the  funnel  plots  suggested  potential  publication  bias
for the associations of both red and processed meat, as
well  as  unprocessed  red  meat  consumption  with
diabetes  risk  (Supplementary Figure S2,  available  in
https://weekly.chinacdc.cn).

We observed significant non-linear relations between
the  consumption  of  total  red  and  processed  meat
(Pnon-linearity=0.015),  and  unprocessed  red  meat
(Pnon-linearity<0.001),  with  diabetes  (Figure 2).  A  J-
shaped  relationship  was  found  between  the
consumption  of  total  red  and  processed  meat  and  the
risk of diabetes. An accelerated increase in diabetes risk
was  noticed  when  consumption  surpassed
approximately  40  grams  per  day.  As  for  the
consumption  of  unprocessed  red  meat,  a  U-shaped
pattern  emerged  in  relation  to  diabetes  risk,  with  a
linear  increase  when  daily  consumption  exceeded
roughly 40 grams (Figure 2). However, the P value for
non-linearity  between  processed  meat  consumption
and diabetes risk was not statistically significant (Pnon-
linearity=0.065; Figure 2). 

DISCUSSION

Our  study  indicates  a  significant  relation  between
high processed meat consumption and an elevated risk
of  diabetes  in  East  Asian  populations.  Furthermore,
non-linear associations were observed between total red
and  processed  meat  intake,  unprocessed  red  meat
consumption and the risk of diabetes.

A  recent  meta-analysis  revealed  no  significant
association  between  the  consumption  of  unprocessed
red  meat  (per  100  grams/day  increment;  pooled HR:
0.98;  95% CI:  0.72,  1.33) or  processed red meat  (per
50  grams/day  increment;  pooled HR:  0.96;  95% CI:
0.83,  1.10)  and  type  2  diabetes  risk  within  the
stratified  analysis  of  the  Asian  population  (5).
However,  these  findings  come  under  scrutiny  due  to
the exclusion of several Asian cohorts with absent dose-

TABLE 1. Meta-analysis of red and/or processed meat consumption and risk of diabetes*.

Characteristics No. of
studies

No. of
cohorts

No. of cases/
subjects

Pooled
HR

95% CI P Heterogeneity,
 I2 (%) Pheterogeneity

P for Egger’s
test

Total red and
processed meat† 3 3 21,316/

570,296 1.12 0.98, 1.27 0.085 73.0 0.011 0.941

Unprocessed red
meat† 4 5 13,584/

243,296 1.03 0.89, 1.20 0.665 71.1 0.008 0.810

Processed meat§ 5 6 14,252/
251,914 1.12 1.06, 1.19 <0.001 40.5 0.135 0.876

* Pooled hazard ratios (HRs) and 95% confidence intervals (CIs) for diabetes were comparing the highest intake groups to the lowest
groups of red and/or processed meat consumption.
† Results from a random-effects model.
§ Results from a fixed-effect model.
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FIGURE 1. Hazard  ratios  (HRs)  and  95%  confidence  intervals  (CIs)  associated  with  diabetes  for  the  highest  versus  the
lowest consumption categories of (A) total red and processed meat, (B) unprocessed red meat, and (C) processed meat.
Note:  (A)  570,296  individuals  with  21,316  cases  from the  China  Kadoorie  Biobank,  the  Singapore  Chinese  Health  Study
(SCHS) and the Japan Public  Health Center-based Prospective Study (JPHC),  (B)  243,296 individuals with 13,584 cases
from the China Health and Nutrition Survey (CHNS),  the Shanghai  Women’s and Men’s Health Study (SW&MHS),  SCHS
and JPHC, and (C) 251,914 individuals with 14,252 cases from CHNS, the Korean Genome Epidemiology Study, SW&MHS,
SCHS  and  JPHC  were  included.  The  black  squares  represent  the  study-specific  HRs,  with  the  size  of  each  square
proportional to the study’s weight in the overall meta-analysis; the horizontal lines extending from these squares indicate the
respective 95% CIs;  the open diamond in each graph symbolizes the pooled HR,  with the diamond’s width illustrating the
95% CIs for these pooled results.
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response data from the meta-analysis. In an attempt to
address  these  limitations,  additional  data  was
assimilated  from  the  Shanghai  Men’s  Health  Study
(SMHS)  and  the  Japan  Public  Health  Center-based
Prospective Study (JPHC). This was exclusively for the
unprocessed  red  meat  in  the  extreme-category
comparison analysis along with data obtained from the
SMHS,  JPHC,  and  the  Singapore  Chinese  Health
Study  for  processed  meat  (Supplementary Material,
available  in  https://weekly.chinacdc.cn/).  After
incorporating data from all available Asian prospective
cohorts,  the current study showed an increased risk of
diabetes related to increased consumption of processed
meat.

The dose-response investigations have unveiled a U-
shaped  relationship  between  the  consumption  of
unprocessed red meat and the risk of diabetes, with the
lowest  level  of  risk  at  about  40  grams  per  day.  This
pattern  may  originate  from  the  potential  nutritional
benefits of a moderate intake of unprocessed red meat,
such  as  the  provision  of  protein,  iron,  and  various
vitamins.  Conversely,  high  consumption  of  red  meat
could potentially result in excessive intake of saturated
fat,  cholesterol,  and  heme  iron,  which  may  negatively
impact  insulin  sensitivity  and  escalate  diabetes  risk.
The non-significant impact tied to the daily increment
of  100  grams  of  unprocessed  red  meat,  as  previously
stated  in  an  earlier  meta-analysis  (5),  may  be  partially
attributed  to  the  existence  of  a  non-linear  dose-
response relation. As of 2007, the United States had an
average meat consumption of 122.8 kg/year, contrasted
with  China,  Japan,  and  the  Republic  of  Korea’s
consumption  ranging  between  46.1  kg/year  and

55.9  kg/year  (6).  Therefore,  applying  large  daily
increments, as used in the previous study (5), may not
be  suitable  for  Asian  populations.  Notably,  certain
studies  did  not  have  available  dose-response  data,
resulting  in  these  investigations  not  being  included  in
the  dose-response  examination.  This  accounted  for  a
lower  number  of  included  studies  in  this  analysis  as
opposed  to  the  extreme-category  comparison  analysis,
potentially  causing  discrepancies  between  the  two
analyses. For instance, the Shanghai Women and Men’
s  Health  Study  findings  (Supplementary Material)
displayed a positive association (HR comparing highest
to the lowest category: HR: 1.23; 95% CI: 1.12, 1.36)
between  processed  meat  consumption  and  the  risk  of
diabetes.  However,  due  to  data  limitations,  this  study
was not incorporated into the dose-response analyses.

In  Western  populations,  an  increase  in  daily
consumption  of  unprocessed  red  meat  by  100  grams
and  processed  red  meat  by  50  grams  was  associated
with a 36% and 51% escalated risk of type 2 diabetes,
respectively  (5).  The  variation  in  correlations  between
consumption  of  red  and  processed  meat  and  diabetes
risk  in  Western  and  Asian  populations  could  partially
be due to various exposure factors such as the quantity
and  type  of  meat  products  (6),  cooking  methods  (7),
and dietary patterns (8). For example, the median daily
intake of unprocessed red meat and processed meat in
an  included  Chinese  cohort  was  respectively  58.9
grams and 0 grams (9), considerably lower than that in
the United States (10). Nonetheless, there has been an
extraordinary  surge  in  the  levels  of  red  meat
consumption in Asian countries in recent decades due
to  economic  development  (6,10).  Accordingly,
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FIGURE 2. Non-linear  dose-response  relationship  (HRs  and  95%  CIs)  between  (A)  total  red  and  processed  meat
(Pnon-linearity=0.015),  (B) unprocessed red meat (Pnon-linearity<0.001) and (C) processed meat (Pnon-linearity=0.065) daily intakes and
risk of diabetes.
Note: Results from the Singapore Chinese Health Study (SCHS), the Japan Public Health Center-based Prospective Study
(JPHC) and the China Kadoorie Biobank were included in (A); SCHS, the China Health and Nutrition Survey (CHNS), JPHC
and  the  Shanghai  Women’s  Health  Study  (SWHS)  in  (B);  the  Korean  Genome  Epidemiology  Study,  SCHS,  CHNS,  and
JPHC in  (C).  The solid  line represents  the fitted dose-response curve,  and the dashed line is  the 95% CI;  the position of
each bubble represents the corresponding dose and effect in the included studies, and the size of the bubble represents the
weight; the weight of the reference category is considered as half of the minimum weight of other categories.
Abbreviation: HRs=hazard ratios; CIs=confidence intervals; g=grams.
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findings  from the  cohorts  incorporated  in  the  current
study, which were established nearly 20 years ago, may
not  accurately  reflect  current  conditions.  Given  the
substantial  shifts  in  red  meat  consumption  among
Asian populations, there is a continued need for further
evidence  regarding  the  association  between  red  and
processed meat consumption and diabetes risk.

This  study  has  several  limitations.  Initially,  our
capability to conduct sensitivity and subgroup analyses
was hindered due to the paucity of prior studies on this
topic. Furthermore, a number of studies did not supply
the requisite  data  for  accomplishing the  dose-response
analysis.  Another  limitation  is  that  most  surveys  did
not  collect  data  concerning  potential  confounders,
such as types of meat consumed and cooking practices.
A  discordance  in  diabetes  assessment  methods
(Supplementary Table S2)  could  introduce  potential
bias,  particularly  in  the  form  of  misdiagnoses  or
underdiagnoses  among  self-reported  cases.  Moreover,
our  study  population  was  composed  of  East  Asians,
which  may  limit  the  extent  of  generalizability  and
warrant  further  exploration  into  other  Asian
populations.  Therefore,  additional  research  is
paramount  in  further  understanding  the  impact  of
these  factors  on  the  associations  between  red  meat
consumption and diabetes risk.

In  conclusion,  our  study  reveals  an  association
between  higher  processed  meat  consumption  and
elevated  risks  of  diabetes  among  East  Asian
populations.  Although  there  was  no  identifiable
relation  observed  between  moderate  unprocessed  red
meat consumption and increased diabetes risk, elevated
consumption levels nevertheless exhibited a heightened
risk.  This  finding  warrants  further  exploration.  This
study  furnishes  the  most  current  evidence  advocating
for the avoidance of processed meat and the reduction
of  unprocessed  red  meat  consumption,  specifically  for
the prevention of diabetes in East Asian populations. 
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SUPPLEMENTARY MARERIAL
 

Supplementary Methods. Registration, Study Selection, and Data Extraction
Registration and study selection
This  study  was  registered  in  the  International  Prospective  Register  of  Systematic  Reviews  database  (identifier

CRD42023423339) on May 16, 2023. In adherence to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses statement (1), study selection, data extraction, and quality assessment were independently conducted
by three authors (H-CY, J-JZ, and J-CX). Any discrepancies were resolved via discussion or by consulting another
author  (AP).  The  exclusion  criteria  for  the  studies  were  as  follows:  1)  if  the  research  did  not  constitute  an
epidemiological study; 2) if the research did not employ a prospective design; 3) if the research was unrelated to red
or processed meat; 4) if the research was not conducted in the general population; 5) if the research did not originate
from Asian  countries;  and  6)  if  the  research  was  only  available  in  the  form of  conference  abstracts.  Although the
inclusion of  intervention studies  was  initially  intended,  no eligible  intervention studies  were  identified  during the
screening process. In this meta-analysis, “Asian populations” represent the populace residing within the geographical
confines of Asia. However, two studies originating from Iran (2–3) were eliminated due to the significant variations
in dietary habits concerning types of red and processed meat influenced by religious customs. Notably, in East Asian
countries, pork consumption surpasses other forms of red meat (4), whereas it is almost non-existent in Iran.

Data extraction
This research paper includes details such as the authors’ information, publication year, cohort names, participants’

native  countries  and  count,  age,  assessment  of  exposures  and  outcomes,  follow-up  period  (or  person-year),
acquisition of red and processed meats,  covariates  incorporated in fully adjusted models,  hazard ratios (HRs)  with
corresponding  confidence  intervals  (CIs),  and  specific  diabetes  cases  per  group,  all  of  which  were  extracted
(Supplementary Table S2). In instances wherein intake categories were left undefined, we estimated the median by
assuming  that  the  distance  from the  lower  boundary  to  the  median  reflects  the  adjacent  category  with  a  defined
range.

The study encompasses red and processed meat, namely all mammalian meat such as beef, pork, and lamb, and
meat  products  treated  through  methods  like  salting,  curing,  fermentation,  smoking,  or  with  added  preservatives.
The term ‘unprocessed red meat’ specifically refers  to raw, unaltered mammalian meats including beef,  pork,  and
lamb. On the other hand, ‘processed meat’ includes all meat products that have been modified using salting, curing,
fermentation, smoking, or the application of chemical preservatives to boost flavor or enhance preservation.

We made use of the Newcastle-Ottawa Scale to gauge the quality of the study (Supplementary Table S2), with a
score  of  >6 denoting high quality  (5).  Eventually,  there  were  three  studies  of  total  red and processed meat  (6–8),
four studies of unprocessed red meat (6–7,9–10), and five studies of processed meat (6–7,9–11) that furnished the
data required to compute the pooled relative ratios and confidence intervals.

Three studies of total red and processed meat (6–8),  four studies of unprocessed red meat (6–7,9,12),  and four
studies  of  processed  meat  (6–7,9,11)  furnished  the  information  necessary  for  dose-response  analyses.  Considering
the relatively low diabetes incidence (about 2%) in the included study with odds ratios (7), we assumed that odds
ratios closely resemble the HR estimates. Hence, no transformations were performed. 
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PubMed (n=1,118)

Web of Science (n=9,704)

Embase (n=2,125)

Cochrane (n=3,029)

Potentially relevant citations for further 

review (n=14,125)

Duplicated citations excluded (n=1,851)

7 published articles on the red and 

processed meat intake and diabetes 

incidence from  Asian countries

Citations excluded based on title or abstract or full-text 

screening by exclusion criteria (n=14,118)

Not epidemiological research;

Not prospective design;

Not including exposure to red and/or processed meat;

Not in the general population;

Not from Asian countries;

Conference abstracts;

Two studies from Iran due to the significant dietary 

differences regarding red and processed meat types 

Citations from the database:

SUPPLEMENTARY FIGURE S1. Flow chart of study selection.
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SUPPLEMENTARY FIGURE S2. Funnel  plots  of  risks  of  diabetes associated with  the highest  versus lowest  consumption
categories of (A) total red and processed meat, (B) unprocessed red meat, and (C) processed meat.
Abbreviation: s.e.=standard error; HR=hazard ratio.
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SUPPLEMENTARY TABLE S1. Search strategies used for each database.
Database Search strategies

PubMed

#1(red meat[MeSH Terms] OR meat products[MeSH Terms] OR red meat*[Title/Abstract] OR meat product*[Title/Abstract]
OR processed meat*[Title/Abstract] OR beef[Title/Abstract] OR pork[Title/Abstract] OR hot dog*[Title/Abstract] OR
salami*[Title/Abstract] OR veal[Title/Abstract] OR sausage*[Title/Abstract] OR lamb*[Title/Abstract] OR goat*[Title/Abstract]
OR bacon[Title/Abstract] OR mutton[Title/Abstract] OR ham[Title/Abstract] OR luncheon meat*[Title/Abstract] OR
pastrami*[Title/Abstract] OR diet pattern[Title/Abstract] OR diet quality[Title/Abstract]) AND (intake*[Title/Abstract] OR
consumption*[Title/Abstract] OR diet*[Title/Abstract]) AND (diabetes mellitus[MeSH Terms] OR T2DM[Title/Abstract] OR Type
2 Diabetes[Title/Abstract] OR blood glucose[MeSH Terms] OR fasting glucose[Title/Abstract] OR glycated
hemoglobin[Title/Abstract] OR glycemic control[Title/Abstract] OR insulin resistance[MeSH Terms] OR impaired glucose
regulation[Title/Abstract] OR impaired fasting glucose[Title/Abstract] OR impaired glucose tolerance[Title/Abstract] OR
hyperglycemia[Title/Abstract])
#2systematic review[Publication Type] OR systematic review[Title/Abstract] OR meta-analysis[Publication Type] OR meta-
analysis[Title/Abstract] OR review [Publication Type] OR review [Title/Abstract] OR meta analysis[Title/Abstract]
#1 NOT #2 Filters: Humans

Web of
Science

#1(TS=(red meat*) OR TS=(meat product*) OR TS=(processed meat*) OR TS=(beef) OR TS=(pork) OR TS=(hot dog*) OR
TS=(salami*) OR TS=(veal) OR TS=(sausage*) OR TS=(lamb*) OR TS=(goat*) OR TS=(bacon) OR TS=(mutton) OR
TS=(ham) OR TS=(luncheon meat*) OR TS=(pastrami*) OR TS=(diet pattern) OR TS=(diet quality)) AND (TS=(intake*) OR
TS=(consumption*) OR TS=(diet*)) AND (TS=(diabetes mellitus) OR TS=(T2DM) OR TS=(Type 2 Diabetes) OR TS=(blood
glucose) OR TS=(fasting glucose) OR TS=(glycated hemoglobin) OR TS=(glycemic control) OR TS=(insulin resistance) OR
TS=(impaired glucose regulation) OR TS=(impaired fasting glucose) OR TS=(impaired glucose tolerance) OR
TS=(hyperglycemia))
#2TS=(systematic review) OR TS=(meta-analysis) OR TS=(review) OR TS=(meta analysis)

#1 NOT #2

Embase

#1('red meat'/exp OR 'processed meat'/exp OR 'smoked meat'/exp OR 'red meat*':ti,ab,kw OR 'meat product*':ti,ab,kw OR
'processed meat*':ti,ab,kw OR beef:ti,ab,kw OR pork:ti,ab,kw OR 'hot dog*':ti,ab,kw OR salami*:ti,ab,kw OR veal:ti,ab,kw OR
sausage*:ti,ab,kw OR lamb*:ti,ab,kw OR goat*:ti,ab,kw OR bacon:ti,ab,kw OR mutton:ti,ab,kw OR ham:ti,ab,kw OR 'luncheon
meat*':ti,ab,kw OR pastrami*:ti,ab,kw OR 'diet pattern':ti,ab,kw OR 'diet quality':ti,ab,kw) AND (intake*:ti,ab,kw OR
consumption*:ti,ab,kw OR diet*:ti,ab,kw) AND ('diabetes mellitus'/exp OR T2DM: ti,ab,kw OR 'Type 2 Diabetes':ti,ab,kw OR
'glucose blood level'/exp OR 'fasting glucose':ti,ab,kw OR 'glycated hemoglobin':ti,ab,kw OR 'glycemic control':ti,ab,kw OR
'insulin resistance'/exp OR 'impaired glucose regulation':ti,ab,kw OR 'impaired fasting glucose':ti,ab,kw OR 'impaired glucose
tolerance':ti,ab,kw OR hyperglycemia:ti,ab,kw)
#2'systematic review'/exp OR 'systematic review':ti,ab,kw OR 'meta analysis'/exp OR meta-analysis:ti,ab,kw OR 'review'/exp
OR review:ti,ab,kw OR 'meta analysis':ti,ab,kw
#1 NOT #2

Cochrane

#1 (red meat* or meat product* or processed meat* or beef or pork or hot dog* or salami* or veal or sausage* or lamb* or
goat* or bacon or mutton or ham or luncheon meat* or pastrami* or diet pattern or diet quality):ti,ab,kw
#2 MeSH descriptor: [Red Meat] explode all trees

#3 MeSH descriptor: [Meat Products] explode all trees

#4 (intake* or consumption* or diet*):ti,ab,kw

#5 (#1 or #2 or #3) and #4

#6 MeSH descriptor: [Diabetes Mellitus] explode all trees

#7 MeSH descriptor: [Insulin Resistance] explode all trees
#8 (T2DM or Type 2 Diabetes or blood glucose or fasting glucose or glycated hemoglobin or glycemic control or impaired
glucose regulation or impaired fasting glucose or impaired glucose tolerance or hyperglycemia):ti,ab,kw
#9 #5 and (#6 or #7 or #8)

#10 MeSH descriptor: [Systematic Review] explode all trees

#11 MeSH descriptor: [Meta-Analysis] explode all trees

#12 MeSH descriptor: [Review] explode all trees

#13 (systematic review or meta-analysis or meta analysis or review):ti,ab,kw

#14 #9 not (#10 or #11 or #12 or #13)
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