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Abstract

Purpose To reveal the prevalence of eating disorders (EDs) and related factors in pregnancy.

Methods The search was performed in PubMed, EBSCOhost, Web of Science, Scopus, Google Scholar, and Ovid databases
search up to April 3, 2022, using the keywords combination of "(eating disorders OR anorexia nervosa OR bulimia nervosa
OR binge eating disorder) AND (pregnancy OR pregnant)". Two researchers independently extracted data from the articles
using a standard form. We evaluated the quality of the studies according to the Joanna Briggs Institute assessment tools.
Results The prevalence of EDs in pregnant women in the 11 studies involving 2,369,520 pregnant women was ranging
between 0.5 and 10.6%. The prevalence of EDs in pregnant women was 4.3% (95% confidence interval 2%-9%; > =99.5%).
The prevalence of anorexia nervosa and binge eating disorder during pregnancy shows a statistically significant increase
compared to pre-pregnancy, and the prevalence of bulimia nervosa during pregnancy decreases. The prevalence of EDs
is higher in pregnant women under 30 years of age, secondary school graduates, married, and with normal BMI. Half of
the pregnant women with EDs had anxiety and about one-third of pregnant women had depression. Excessive exercise is
observed in 0.7% of pregnant women, fasting in 0.3%, laxative or diuretic use in 0.1%, and self-induced vomiting in 0.6%.
Conclusions This study is important as it is the first systematic review and meta-analysis to reveal the global prevalence of
EDs in pregnant women and related factors. Continuing routine screening tests to detect EDs during pregnancy may contribute
to taking special preventive measures for risk groups and protecting mother—child health.

Trial registration PROSPERO registration number (CRD42022324721), date of registration: 10/05/2022.
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What does this study add to the clinical work

Eating disorders are important health problems to
be carefully considered in pregnant women. The
prevalence of eating disorders among pregnant
women was 4.3%. The results show that attention to
eating disorder symptoms is very important, espe-
cially in pregnant women under the age of 30, sec-
ondary school graduates, married, and with a nor-

- mal BMIL.
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Statistical Manual (DSM-5) identifies three primary ED
diagnoses: Anorexia Nervosa (AN; is distinct as a condi-
tion of self-starvation, where people are underweight and
engaged in behaviors to prevent weight gain. It includes
people who do and do not binge eat or purge (induce vom-
iting or laxative/diuretic misuse), Bulimia Nervosa (BN;
is characterized by recurrent episodes of bingeing and
purging. People with bulimia nervosa are not underweight
and are in a regular cycle of compensatory behaviors such
as binge eating and purging and/or abuse of laxatives,
diuretics, and other drugs/ fasting/compulsive exercise.
The specific clinical features of both Anorexia nervosa
and bulimia nervosa represent an irrational overestima-
tion of the importance of controlling food, weight, and
body shape), and Binge Eating Disorder (BED; consists
of a large amount of food intake, greater than most peo-
ple would carry out during that time and circumstances;
is characterized by repeated episodes binge eating with
feelings of loss of control and, is similar to BN, but this
must occur in the absence of any regular compensatory
behaviors). Two further categories (Other Specified Feed-
ing or Eating Disorder (OSFED), and Unspecified Feeding
or Eating Disorder (UFED), also exist to classify EDs that
do not more accurately fit into AN, BN, or BED, such as
atypical presentations of the above or other feeding and
eating disorders [2].

While the prevalence of EDs is in women at 3.8%, it
is reported that this prevalence increased to 5.1-7.5% in
pregnancy [3, 4]. Although EDs are common in the female
population, there is insufficient literature on pregnancy or
assessment and treatment guidelines for obstetric patients
[5]. EDs lead to some problems in pregnancy such as mis-
carriage, a significant increase in morbidity and mortal-
ity, preeclampsia, and low birth weight [6]. While a study
has indicated that there may be an improvement or even
remission in EDs symptomatology during pregnancy [7],
other has defined pregnancy as a high-risk period for the
relapse of EDs [8].

Pregnant women with ED may feel ambivalent feel-
ings between maintaining their ED behavior and doing
what they think is best for their baby [9]. It is hypoth-
esized that pregnant women with ED may have a higher
diet quality, as they are often overly preoccupied with
eating and weight control. On the other hand, physical
changes and weight gain can become the main focus of
pregnant women. Pregnant women may feel stressed out
due to the changing body image and emotional stress and
ED behaviors can be used as a way to manage this stress.
While some studies have indicated that there may be an
improvement or even remission in ED symptomatology
during pregnancy [7], others have defined pregnancy as a
high-risk period for the relapse of ED [8].
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The neglect of ED behaviors in pregnancy by health pro-
fessionals and the focus of clinical guidelines on prevent-
ing obesity is the most important obstacles in defining ED
in pregnancy [4]. Moreover, the high prevalence of ED in
women of reproductive age necessitates the investigation of
the prevalence of ED during pregnancy [10]. Understanding
ED during pregnancy is important in terms of preventing
maternal and fetal morbidity and mortality, and improving
the quality of life of women and future generations [11].
Nurses are in an ideal position to include important questions
about eating attitudes as a component of the antepartum care
of pregnant women [12]. To our knowledge, although there
are some recent studies reviewing ED in pregnant women
[13, 14], there is no study that analyzes the global prevalence
of ED in pregnancy and associated factors through meta-
analysis. Thus, this systematic review and meta-analysis
study aims to systematically review, evaluate, and summa-
rize the available evidence from studies worldwide focusing
on ED in pregnant women. The primary research question
of this study was "what is the global prevalence of ED in
pregnant women and related factors?".

Methods
Search strategy

This study was prepared based on the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA,
2020) (Appendix Table 2) and was registered with PROS-
PERO (CRD42022324721). The search was conducted by
two authors using PubMed, EBSCOhost, Web of Science,
Scopus, Google Scholar, and Ovid databases. The combina-
tion of "(eating disorders OR anorexia nervosa OR bulimia
nervosa OR binge eating disorder) AND (pregnancy OR
pregnant)" was used as keywords to focus on the study topic.
The search was carried out on April 3, 2022.

Inclusion and exclusion criteria

The PICOS format was used to define the inclusion criteria
of the studies and to identify the data to be extracted [16]:
Population (P): Pregnant women. Intervention (I): EDs. Con-
trol (C): None. Outcomes (O): To determine the prevalence
of EDs in pregnant women and the related factors. Study
Design (S): Descriptive, cross-sectional, case—control, case
studies, and cohort studies focusing on EDs in pregnancy,
published in Turkish and English between 2013 and 2022,
were included.

In the studies included in the study, the diagnosis of
EDs was selected according to the most recent DSM-5
classification, the best-characterized EDs are anorexia
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nervosa (AN), bulimia nervosa (BN), and binge eating
disorder (BED). Studies were conducted with pregnant
women with health problems other than EDs (hyperem-
esis gravidarum, etc.), qualitative studies, experimental
studies, and study types other than the original articles
were excluded.

Study selection and data extraction

Study selection and data extraction were conducted inde-
pendently by two authors. 6571 studies were found in the
first search. Studies reached from databases were trans-
ferred to EndNote X9.2 (Clarivate Analytics, Australia)
and 1145 duplications were excluded here. The keywords
of our study were scanned again in the titles, abstracts, and
keywords of the studies. 1327 studies were assessed for
eligibility. After the deletion of exclusions, 11 studies met
the inclusion criteria (Fig. 1). Data such as ED prevalence
(general, pre-pregnancy, and during pregnancy), age, and
educational status were extracted by the authors from the
studies.

Quality of studies

Joanna Briggs Institute (JBI) assessment tools were used to
evaluate the methodological quality of the studies. There
are nine questions for descriptive studies, eleven questions
for cohort studies, and eight questions for cross-sectional
studies in the assessment tools. Each question in the
assessment tools was answered with “Yes, No, Uncertain,
and Not Applicable” options. The quality was graded into
three categories: high quality, moderate quality, and low
quality. The quality level is accepted as "high" if the rate
of items answered as “yes” is over 80%, "moderate" if it is
between 51 and 80%, and "low" if it is less than 50% [17].
Study selection, data extraction, and quality evaluation were
conducted independently by each author, their results were
compared and disagreements were resolved.

Statistical analysis

The data were analyzed using the Comprehensive Meta-
Analysis V2 program (CMA; Biostat, Englewood, NJ, USA)

Records excluded:
® Duplicates removed (n = 1145)

Records excluded in Endnote:
* By title, abstract, and keyword (n=
4099)

Records excluded manually (n= 1316)

® Lack of relevance (n= 1226)
® Book, book section (n=44)
® Systematic review or review (n=

32)
¢ Different language (n= 6)
® Abtract (n=3)
e Full text not available (n= 3)
¢ Protocol (n=2)

Fig.1 PRISMA fl hart
9 ow chat Records identified through
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s e Pubmed (n = 3)
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= ® Google Akademik (n = 153)
® Ovid (n =4043)
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for Statistical analysis. The effect size was determined by the
event rate. The heterogeneity of the studies was examined
with Q-value and I-squared (/?) values. The random-effects
model was used to test heterogeneity (P> 50%) [18]. To
reveal the reason for the heterogeneity in the publications,
subgroup analyses were performed according to EDs type
(pre-pregnancy and during pregnancy), age, education, mari-
tal status, pre-pregnancy Body Mass Index (BMI), psychi-
atric comorbidity, and the ED-related behaviors of pregnant
women. Publication bias was evaluated with the Funnel plot,
Trim and Fill, Kendall's tau, and Egger method.

Results
Characteristics of the studies

The prevalence of EDs in pregnant women in the 11 studies
involving 2,369,520 pregnant women was ranging between
0.5 and 10.6%. The characteristics of the studies are pre-
sented in Appendix Table 3.

Primer outcome: Pooled EDs prevalence

The results of the pooled EDs prevalence in pregnant women
are given in Table 1. The prevalence of EDs was analyzed
by 10 studies [19-28] (Fig. 2). The prevalence of EDs in
pregnant women was 4.3% (95% CI, 2%-9%; p <0.001).
The heterogeneity was high for pooled EDs prevalence
(0=1994.171, I =99.5%).

Subgroup analyses

The reasons for the high heterogeneity in the results of the
pooled EDs prevalence were investigated with subgroup
analyses. The results of subgroup analyses were shown in
Table 1.

Three studies [22, 23, 27] revealed a relationship between
the prevalence of ED types in pre-pregnancy, and eight stud-
ies [19-23, 25, 27, 29] revealed a relationship between the
prevalence of ED types during pregnancy. Pre-pregnancy
AN prevalence was 0.2%, and AN prevalence during preg-
nancy was 0.4%. The prevalence of pre-pregnancy BED
was 3.3%, and the prevalence of BED during pregnancy
was 3.8%. Pre-pregnancy BN prevalence was 0.9%, and BN
prevalence during pregnancy was 0.8%. The prevalence of
AN and BED during pregnancy shows a statistically signifi-
cant increase compared to pre-pregnancy, and the prevalence
of BN during pregnancy decreases (p <0.001).

Two studies [20, 29] revealed a relationship between the
prevalence of EDs in pregnant women and age. 61.6% of the
pregnant women with EDs were under 30 years old. EDs
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prevalence was found to be higher in young pregnant women
(p<0.001).

Three studies [20, 24, 25] investigated the relationship
between EDs prevalence in pregnant women and education
level. Of the pregnant women with EDs, 48.2% were in sec-
ondary school (p <0.05).

Three studies [20, 24, 25] investigated the relationship
between EDs prevalence in pregnant women and marital
status. Of the pregnant women with EDs, 85% (95% ClI,
51.5%-96.8%) were married (p <0.05).

Three studies [20, 24, 25] investigated the relationship
between EDs prevalence in pregnant women and pre-preg-
nancy BMI. 57.2% (95% CI, 36.8%—75.4%) of the pregnant
women with EDs had a normal BMI (p <0.01).

Two studies [20, 25] investigated the relationship between
the prevalence of EDs in pregnant women and psychiatric
problems. Half of the pregnant women with EDs (49.4%)
had anxiety and about one-third of pregnant women (30.7%)
had depression (p <0.05).

ED-related behaviors were examined in two studies [22,
23]. Excessive exercise is observed in 0.7% of pregnant
women, fasting in 0.3%, laxative or diuretic use in 0.1%,
and self-induced vomiting behavior in 0.6% (p <0.05).

Publication Bias

When the publication bias was examined, the Trim and
Fill method shows that the effect size will decrease if two
studies are added to the left of the funnel plot. The cor-
rected and uncorrected values of the mean effect size are
reported in the funnel plot (Fig. 3). However, Kendall's tau
(tau=— 0.44444, p=0.073) and Egger's method (constant
term -0.17481, p=0.980) values showed that there was no
publication bias in the meta-analysis.

Discussion

Understanding EDs during pregnancy is important in terms
of preventing maternal and fetal morbidity and mortality
[11]. In our study, the prevalence of pooled EDs in pregnant
women was found to be 4.3%. The reasons for the high heter-
ogeneity in outcomes of pooled ED prevalence in pregnancy
were explored by subgroup analyses. The difference between
the prevalence of ED types before and during pregnancy
was thought to lead to heterogeneity. It was determined that
the most common type of ED before and during pregnancy
was BED (3.3%, and 3.8%, respectively), and the rarest was
AN (0.2%, and 0.4%, respectively). The prevalence of ED
during pregnancy has been reported to be approximately
5% [3]. In the systematic review of Martinez-Olcina et al.
(2020) [13], similar to our findings, it was reported that BED
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Table 1 Effect sizes and
heterogeneity results of studies

Subgroups Model Number Effect size (95% interval) Heterogeneity
Studies >
Q p I
1994.171 <0.001 99.549
Pre-pregnancy ED-type prevalence
AN Mixed 2 0.002 (0.000-0.007) 5.304 0.021 81.145
BED Mixed 3 0.033 (0.030-0.037) 13.322 <0.010 84.988
BN Mixed 3 0.009 (0.004-0.020) 204.334 <0.001 99.021
Total between Mixed 28.332 <0.001
Pregnancy ED type prevalence
AN Mixed 6 0.004 (0.001-0.026) 203.922 <0.001 97.548
BED Mixed 6 0.038 (0.032-0.044) 53.008 <0.001 90.567
BN Mixed 6 0.008 (0.004-0.016) 124.480 <0.001 95.983
Total between Mixed 23.006 <0.001
Difference between pre-pregnancy and pregnancy ED type prevalence
AN 138,710 <0.001 99,279
BED 95,928 <0.001 98,958
BN 17,417 <0.001 94,259
Age
<30 Fixed 2 0.616 (0.594-0.637) 0.209 0.647 0.000
>29 Fixed 2 0.384 (0.363-0.406) 0.209 0.647 0.000
Total between Fixed 201.863 <0.001
Education
Primary Fixed 3 0.245 (0.206-0.289) 2.569 0.277 22.135
Secondary Mixed 0.482 (0.373-0.593) 4.922 0.085 59.363
High Mixed 0.299 (0.137-0.535) 15.192 0.001 86.835
Total between Mixed 13.847 0.001
Marital status
Married Mixed 0.850 (0.515-0.968) 32.343 <0.001 93.816
Single Mixed 3 0.150 (0.032-0.485) 32.343 <0.001 93.816
Total between Mixed 8.250 0.004
Pre-pregnancy BMI
Underweight Mixed 3 0.136 (0.058-0.287) 7.281 0.026 72.533
Normal Mixed 3 0.572 (0.368-0.754) 16.536 <0.001 87.905
Overweight Mixed 3 0.194 (0.048-0.532) 37.940 <0.001 94.729
Obese Mixed 2 0.046 (0.005-0.312) 15.852 <0.001 93.692
Total between Mixed 15.673 0.001
Psychiatric comorbidity
Anxiety Fixed 0.494 (0.390-0.599) 0.003 0.960 0.000
Depression Fixed 0.307 (0.218-0.413) 0.289 0.591 0.000
Total between Fixed 6.116 0.013
ED-related behaviors
Excessive exercise  Fixed 0.007 (0.003-0.016) 0.000 1.000 0.000
Fasting Mixed 2 0.003 (0.000-0.025) 30.184 <0.001 96.687
Laxative or diu- Mixed 2 0.001 (0.001-0.004) 2.623 0.105 61.876
retic
Vomiting Mixed 2 0.006 (0.002-0.017) 8.187 0.004 87.786
Total between Mixed 6.612 0.085

AN Anorexia Nervosa, BN Bulimia Nervosa, BED Binge Eating Disorder, BMI Body Mass Index, ED Eat-

ing Disorder
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Fig.2 Pooled eating disorders Model  Study name
prevalence in pregnant women
rate
Baskin, 2020 0,097
Baskin, 2021 0,064
Bye, 2020 0,015
Coker, 2013 0,106
Easter, 2013 0,025
Larsen, 2016 0,005
Maihara, 2017 0,076
Mohamadirizi, 2015 0,085
Watson, 2013 0,048
Kolstad, 2015 0,052
Fixed 0,035
Random 0,043

0.0

o1

0.2

Standard Ermror

0.3

04

Logit event rate

°Observed studies *Imputed studies

Fig.3 Funnel plot of pooled prevalence studies

is more common in pregnant women than AN and BN. The
weighted means of lifetime EDs were 8.4%; for AN, the
weighted means (ranges) of lifetime prevalence were 1.4%
(0.1-3.6%); for BN, the weighted means (ranges) of lifetime
prevalence were 1.9% (0.3-4.6%); for BED, the weighted
means (ranges) of lifetime prevalence were 2.8% (0.6-5.8%)
[30].

Although the risk of ED increases during pregnancy [8],
it has also been reported that during pregnancy the preva-
lence of AN and BN decreases, and the prevalence of BED
increases compared to the pre-pregnancy period [31]. Our study
revealed that the prevalence of BN during pregnancy decreases
during pregnancy compared to the pre-pregnancy period, and
the prevalence of AN and BED increased. In a systematic
review, it has been reported that an increased sense of respon-
sibility for the health of the fetus and positive changes in body
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Statistics for each study Eventrate and 95% CI

Event Lower Upper

limit limit Z-Value p-Value Total

0,066 0,139 -10,608 0,000 25/258 -
0,040 0,102 -10,364 0,000 16/249 -
0,007 0,029 -11,793 0,000 8/ 543 -
0,069 0,160 -8,757 0,000 19/178 —-—
0,016 0,039 -15,549 0,000 18/739 |
0,005 0,006 -108,036 0,000 419/83731 | |

0,060 0,095 -20,002 0,000 69/913 -
0,054 0,131 -9,672 0,000 18/213 i
0,046 0,050 -129,689 0,000 1980/ 41243 -
0,046 0,059 -44,489 0,000 248/4764 -
0,034 0,036 -172,183 0,000 1
0,020 0,090 -7,798 0,000 R

0,25 013 000 013 025

image during pregnancy may improve eating behaviors, the
refusal of certain foods, appetite regulation, and mood changes
may also trigger EDs [32]. As known, body image is important
in AN. The behavior of tightly adhering to the anorectic diet
may increase in pregnant women whose body image deterio-
rates with weight gain during pregnancy. It is thought that binge
eating that develops in BED may develop due to the inability to
control the increased hunger sensation during pregnancy [8].

Being pregnant and young are defined as sensitive
developmental periods during which mental health
problems, including the risk of EDs, may develop [33]. In
our study, the prevalence of EDs was found to be higher in
pregnant women aged 30 years and younger. Similarly, being
under the age of 30 and being diagnosed with ED before
pregnancy were identified as risk factors for EDs in Polish
pregnant women [34]. In the US, 1 out of every 5 women
up to the age of 40 experiences EDs [35]. The relationship
between age and ED may be explained by the fact that young
women use social media more [36].

Data on how education level affects EDs are very limited.
No relationship was found between education level and the
prevalence of EDs in the USA [37]. In our study, it was
found that EDs were more common in pregnant women who
graduated from secondary school. A study conducted with
high school students in Poland reported that the frequency
of EDs was 21 times higher in 1st and 2nd-year female
students than in other students, and this difference was
attributed to the younger age of 1st and 2nd-year students
[38]. On the other hand, success was found to be associated
with an increased risk of AN and BN in Swiss youth. This
relationship was explained by the pursuit of perfectionism,
which affects different behaviors [39].

EDs were reported to be more common in young, single
women with multiple sexual partners in the US [40]. In the
US, being married was found to reduce the risk of hospi-
talization for individuals with a history of EDs [41]. The
higher prevalence of EDs in married pregnant women in our
study may be because most of the pregnant women included
in the meta-analysis were married. Because societal norms
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regarding fertility mostly cause women to become pregnant
after marriage [42].

In most cultures, pregnancy is a period when weight gain
is more socially acceptable [43]. In the literature, ED symp-
toms have been associated with gestational BMI [11]. In our
study, pre-pregnancy EDs prevalence was found to be higher
in pregnant women with normal BMI. Some studies reported
low BMI in pregnant women with AN [44] and high BMI in
pregnant women with BED [45].

Psychiatric comorbidity is common in eating disorders
and may increase the burden of the disease [46]. Our find-
ings revealed that approximately one out of every two preg-
nant women with EDs have anxiety and one out of every
three pregnant women with EDs have depression. Depres-
sive symptoms are 5.9 times more common in individuals
with ED compared to their peers of the same age [46].

Some individuals with ED exhibit compensatory behav-
iors such as self-induced vomiting after binge eating, mis-
use of drugs such as diuretics or enemas, prolonged fasting,
and excessive exercise [4]. Our findings showed that 0.7%
of pregnant women did excessive exercise, 0.6% vomited
after binge eating, 0.3% fasted, and 0.1% used laxatives or
diuretics. In Brazil, 12.2% of the women with normal BMI
in the general population used vomiting as a compensatory
behavior, and 15% used diuretics and laxatives [47].

During pregnancy, the woman needs to have adequate
and balanced nutrition to meet her own physiological needs,
to keep the energy, vitamin, and mineral stored in her body
in balance, to ensure the healthy growth of the fetus, and to
prepare for breastfeeding. There is a significant relationship
between the nutrition of the pregnant woman and the health
status of the fetus during pregnancy. Optimal nutrition is
essential in pregnancy to optimize the outcome. Insufficient
and unbalanced nutrition of the pregnant woman; causes
problems such as premature birth, low birth weight baby,
fetal growth restriction, and stillbirth [48, 49]. The main
causes of malnutrition in pregnancy encompass insufficient
micro and macronutrient intake [48], eating disorders [14],
alcohol uses [50], wrong food selection, and hyperemesis
gravidarum[51].

The risks of excessive weight gain, gestational diabetes
mellitus (GDM), gestational hypertension, preeclampsia,
cesarean delivery, obesity, and cardiovascular diseases
increase due to the effect of unbalanced nutrition during
pregnancy [14]. All these adversely affect the health of both

the mother and the fetus. For instance, patients undergoing
bariatric surgery present increased rates of the abnormal
obstetric outcome as a consequence of malabsorption [52].

Limitations

Our study has some limitations. First, the studies in the
meta-analysis used different scales to assess ED symptoms;
however, none of them are pregnancy-specific. Although it
is agreed that these assessment methods are appropriate for
assessing EDs in pregnancy, tools for assessing ED symp-
toms in pregnancy need to be appropriate to the unique
nature of pregnancy. Second, data drawn from prospective
cohort studies with a follow-up period other than pregnancy
do not include the postpartum period. Another limitation of
the study is the high heterogeneity of the studies included
in the meta-analysis. It aimed to reveal the reason for this
heterogeneity through subgroup analyses.

Conclusions

This is the first meta-analysis to present cuamulative knowl-
edge on the global prevalence of EDs in pregnancy and the
related factors. All these related factors (age, educational
level, BMI, etc.) should be considered when designing
interventions to change the pathological feeding behaviors
of pregnant women.

EDs during pregnancy cause negative clinical and psy-
chological consequences on maternal and infant health.
Therefore, screening, symptom management, and regular
follow-up strategies should be developed with a multidisci-
plinary team to screen for EDs in pregnancy. Furthermore, it
is necessary to develop measuring instruments specific to the
unique nature of pregnancy to detect signs of EDs. Continu-
ing routine screening tests to detect EDs during pregnancy
may contribute to taking special preventive measures for risk
groups and protecting mother—child health.

Appendix

See Tables 2 and 3.
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Table 2 PRISMA 2020 checklist

Section and Topic Item#  Checklist item Location where item
is reported
Title
Title 1 Identify the report as a systematic review 1
Abstract
Abstract 2 See the PRISMA 2020 for Abstracts checklist Title Page
Introduction
Rationale Describe the rationale for the review in the context of existing knowledge 1,2
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses 2
Methods
Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies were 2
grouped for the syntheses
Information sources 6 Specify all databases, registers, websites, organisations, reference lists and other 2
sources searched or consulted to identify studies. Specify the date when each
source was last searched or consulted
Search strategy 7 Present the full search strategies for all databases, registers and websites, including 2
any filters and limits used
Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of 2,3
the review, including how many reviewers screened each record and each report
retrieved, whether they worked independently, and if applicable, details of auto-
mation tools used in the process
Data collection process 9 Specify the methods used to collect data from reports, including how many 3
reviewers collected data from each report, whether they worked independently,
any processes for obtaining or confirming data from study investigators, and if
applicable, details of automation tools used in the process
Data items 10a List and define all outcomes for which data were sought. Specify whether all 3
results that were compatible with each outcome domain in each study were Table 1
sought (e.g. for all measures, time points, analyses), and if not, the methods used
to decide which results to collect
10b List and define all other variables for which data were sought (e.g. participant and 3
intervention characteristics, funding sources). Describe any assumptions made Table 1
about any missing or unclear information
Study risk of bias assessment 11 Specity the methods used to assess risk of bias in the included studies, including 3
details of the tool(s) used, how many reviewers assessed each study and whether
they worked independently, and if applicable, details of automation tools used in
the process
Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) 3
used in the synthesis or presentation of results Table 2
Synthesis methods 13a Describe the processes used to decide which studies were eligible for each synthe- 3
sis (e.g. tabulating the study intervention characteristics and comparing against
the planned groups for each synthesis (item #5))
13b Describe any methods required to prepare the data for presentation or synthesis, 3
such as handling of missing summary statistics, or data conversions
13¢ Describe any methods used to tabulate or visually display results of individual 3
studies and syntheses
13d Describe any methods used to synthesize results and provide a rationale for the 3
choice(s). If meta-analysis was performed, describe the model(s), method(s)
to identify the presence and extent of statistical heterogeneity, and software
package(s) used
13e Describe any methods used to explore possible causes of heterogeneity among 3
study results (e.g. subgroup analysis, meta-regression)
13f Describe any sensitivity analyses conducted to assess robustness of the synthesized 3
results
Reporting bias assessment 14 Describe any methods used to assess risk of bias due to missing results in a synthe- 5
sis (arising from reporting biases) Table 1
Certainty assessment 15 Describe any methods used to assess certainty (or confidence) in the body of 3

evidence for an outcome
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Table 2 (continued)

Section and Topic Item # Checklist item Location where item
is reported

Results
Study selection 16a Describe the results of the search and selection process, from the Figure 1
number of records identified in the search to the number of studies
included in the review, ideally using a flow diagram
16b Cite studies that might appear to meet the inclusion criteria, but which 3
were excluded, and explain why they were excluded
Study characteristics 17 Cite each included study and present its characteristics 3
Table 1
Risk of bias in studies 18 Present assessments of risk of bias for each included study Table 1
Results of individual studies 19 For all outcomes, present, for each study: (a) summary statistics for Table 1
each group (where appropriate) and (b) an effect estimate and its Table 2
precision (e.g. confidence/credible interval), ideally using structured  Figure 2
tables or plots
Results of syntheses 20a For each synthesis, briefly summarise the characteristics and risk of Table 1
bias among contributing studies Figure 3
20b Present results of all statistical syntheses conducted. If meta-analysis ~ Table 2
was done, present for each the summary estimate and its precision Figure 2
(e.g. confidence/credible interval) and measures of statistical hetero-
geneity. If comparing groups, describe the direction of the effect
20c Present results of all investigations of possible causes of heterogeneity ~Table 2
among study results
20d Present results of all sensitivity analyses conducted to assess the Figure 2
robustness of the synthesized results
Reporting biases 21 Present assessments of risk of bias due to missing results (arising from Table 2
reporting biases) for each synthesis assessed
Certainty of evidence 22 Present assessments of certainty (or confidence) in the body of evi- Figure 2
dence for each outcome assessed
Discussion
Discussion 23a Provide a general interpretation of the results in the context of other 5
evidence
23b Discuss any limitations of the evidence included in the review
23c Discuss any limitations of the review processes used
23d Discuss implications of the results for practice, policy, and future 7
research
Other information
Registration and protocol 24a Provide registration information for the review, including register 2
name and registration number, or state that the review was not
registered
24b Indicate where the review protocol can be accessed, or state that a 2
protocol was not prepared
24c Describe and explain any amendments to information provided at 2
registration or in the protocol
Support 25 Describe sources of financial or non-financial support for the review, 7
and the role of the funders or sponsors in the review
Competing interests 26 Declare any competing interests of review authors 7
Availability of data, code and 27 Report which of the following are publicly available and where they Table 1
other materials can be found: template data collection forms; data extracted from

included studies; data used for all analyses; analytic code; any other
materials used in the review

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ 2021;372:n71. https://doi.org/10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/
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