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Summary

Multiple clinical practice guidelines (CPGs) have been established for pregnant

women with obesity. The quality and consistency of recommendations remain

unknown. The objective of this study is to conduct a systematic review to synthesize

and appraise evidence from CPGs, available worldwide, for pregnant women affected

by obesity. An experienced information specialist performed a rigorous search of the

literature, searching MEDLINE, Embase, grey literature, and guideline registries to

locate CPGs that reported on pregnancy care relating to obesity. CPGs related to

antenatal care of pregnant women with obesity (pre-pregnancy body mass index

[BMI] ≥ 30 kg/m2) in low-risk (eg, care provider = family physician or midwife) or

high-risk settings (eg, obstetrician or maternal fetal medicine) were included. CPGs

were appraised for quality with independent data collection by two raters. Informa-

tion was categorized into five domains: preconception care. care during pregnancy,

diet and exercise during pregnancy, care immediately before, during, and after

delivery, and postpartum care. The literature search yielded 2614 unique citations.

Following screening of abstracts and full texts, 32 CPGs were included, with quality

ranging between 0 and 100 on the AGREE II tool. The strongest evidence related to

nutritional advice, exercise, and pregnancy risk counselling. Guidance was limited for

timing of screening tests, antenatal visits and delivery, ideal postpartum care, and

management of adverse pregnancy outcomes. Most guidelines in this population are

not evidence based. Research is needed to bridge knowledge gaps pertaining to fetal

antenatal surveillance, management of adverse outcomes and postpartum care, and

enhance consistency across CPGs.
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1 | INTRODUCTION

Obesity is a major public health concern around the world. Approxi-

mately 13% of the world's adult population were affected by obesity in

2016, with similar rates in pregnancy.1 Over the past few decades, the

worldwide rise in excessive weight gain during pregnancy has accom-

panied concurrent increases in rates of pregnancy complications.

Between 1996 and 2010, there was a doubling in the rate of both ges-

tational diabetes (from 2.7% to 5.6%) and pregestational diabetes (from

0.7% to 1.5%).2 Rates of preeclampsia and gestational hypertension

increased 25% and 184%, respectively, in the United States between

1987 and 2004.3 The fetuses of mothers affected by obesity are at risk

of both overgrowth and growth restriction, stillbirth and birth injury.4

Furthermore, obesity in pregnancy can pose risks for long-term

adverse health outcomes for not only the mother, but also their off-

spring.4 These risks include cardiovascular disease, diabetes, hyperten-

sion, future obesity among the offspring, and premature death.

Given the well-documented association between pregnant

women with obesity and adverse outcomes both during pregnancy

and longer term,5-8 there is a need for consistent clinical care that fol-

lows best evidence-based practice. A number of studies have shown

that guidelines can improve health care processes and patient out-

comes, but are often of low quality because they contain conflicting

recommendations, insufficient consideration of relevant patient char-

acteristics, low quality evidence underlying the recommendations, lack

of transparency, and inadequate management of potential conflicts of

interest.9 Access to high quality clinical practice guidelines (CPGs)

facilitates informed discussions with patient and decision making that

follows best evidence-based practice.

Production of CPGs occurs at national and international levels by

medical associations or government bodies. Databases of evidence-

based CPGs are developed and maintained by many countries includ-

ing the United States (National Guideline Clearinghouse). In 2002, the

Guidelines International Network (G-I-N) was established to facilitate

the international collaboration in guideline development, adaption,

and implementation.10 Currently, G-I-N includes representation from

approximately 46 countries around the world.10 Although national

and international guidelines for the management of obesity during

pregnancy have already been established, the quality and consistency

of these CPGs is currently unknown.

The objective of this review was to identify and synthesize

currently available CPGs for pregnant women with obesity. Findings

from this review will serve to evaluate the quality of existing CPGs

and determine the need for rigorous updating.

2 | METHODS

A systematic review protocol was prepared following the PRISMA-P

checklist11 and then posted to the University of Ottawa Health

Sciences Library's online repository (https://ruor.uottawa.ca/handle/

10393/35998). The review was registered in the PROSPERO data-

base (CRD42017060503).

2.1 | Electronic literature search and process of
study selection

The search strategies were developed and tested through an iterative

process by an experienced medical information specialist (BS) in con-

sultation with the review team. The strategies were peer reviewed by

another senior information specialist prior to execution using the

PRESS Checklist.12 Using the OVID platform, we searched Ovid

MEDLINE, including Epub Ahead of Print and In-Process & Other

Non-Indexed Citations, and Embase. We also undertook a grey litera-

ture search of guideline registries listed in Grey Matters: a practical tool

for search health-related grey literature (https://www.cadth.ca/

resources/finding-evidence/grey-matters), as well as national and

international specialty societies in the field of obstetrics and gynaecol-

ogy (eg, Society of Obstetricians and Gynaecologists of Canada

[SOGC] and American College of Obstetricians and Gynecologists

[ACOG]). A table outlining our grey literature search strategy, includ-

ing the list of selected specialty societies, can be found in the

Supporting Information for this review. All searches were originally

performed on 19 December 2016 and updated on 22 March 2019.

Strategies utilized a combination of controlled vocabulary (eg,

“Pregnancy,” “Prenatal Care,” and “Obesity”) and keywords (eg,

“pregnant,” “antenatal,” and “obese”).

Search filters for the retrieval of CPGs, outlined by the Canadian

Agency for Drugs and Technologies in Health (CADTH), were applied.

These filters are extensively tested and routinely used by CADTH.

We applied CADTH's guideline/care pathway filter, which helped to

retrieve relevant CPGs within our selected databases. The CADTH-

derived filters were adjusted to include the vocabulary and syntax

appropriate to each database. In addition, the CADTH filters were

slightly amended to include additional terms (eg, “continuity of care”

and “patient care”) deemed relevant to our project. We excluded doc-

uments that were animal-only, as well as opinion pieces from our

results. Our database search strategy, which omitted restrictions

based on geographic location, combined with the grey literature sea-

rch of guideline registries both nationally (eg, SOGC) and internation-

ally (eg, National Guideline Clearinghouse), allowed coverage of CPGs

available globally. Specific details regarding the strategies appear in

Appendix S1.

Duplicates from bibliographic and grey literature searches for the

review were identified and removed. Remaining articles were

uploaded into an online systematic review software package, Distiller

SR (Evidence Partners, Inc, Ottawa, Canada) for level 1 (titles and

abstracts) and level 2 (full-text) screening. Before initiating each level,

a pilot screening test was completed by each reviewer to confirm

understanding. Two reviewers (M.P. and A.S.) then systematically and

independently screened the titles and abstracts of the references at

level 1, using the “liberal accelerated” method established by

Khangura et al.13 Within this method, only one reviewer is required to

retain the abstract for full text screening; however, exclusion from full

text screening requires two reviewers to assign the abstract as irrele-

vant. The same reviewers screened all full-text articles at level 2, and

discrepancies were settled by discussion or involvement of a third
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party (L.G.) if necessary. The process of study selection was summa-

rized using a PRISMA flow diagram (Figure 1).14

2.2 | Study selection criteria

We sought CPGs that addressed the population of pregnant women

meeting criteria for obesity (pre-pregnancy body mass index [BMI] ≥

30 kg/m2), receiving antenatal care in either low-risk (eg, care provider

= family physician or midwife) or high-risk settings (eg, obstetrician or

maternal fetal medicine). Guidelines referring to pregnant women with

obesity but not clearly defining obesity as a BMI of ≥30 kg/m2 were

also included. Guidelines that included pregnant women affected by

obesity with medical complications (such as pre-existing diabetes or

hypertension) were not excluded. No selection criteria related to

interventions or outcomes were used. There were no date restrictions

on the searches, but reports with full texts published in languages

other than English or French were excluded. If two guidelines were

identified from one source, the most recently updated guideline was

selected. Studies not reporting CPGs were excluded.

2.3 | Data extraction and quality assessment

Two reviewers (A.S. and M.P.) performed single extraction, with verifi-

cation of 50% of data extractions (extracted by both A.S. and

M.P. and cross-checked to ensure data quality). The following data

were collected from the included studies: authorship list, date of pub-

lication, journal of publication, country/language of publication, guide-

line objective, methodology used, type of care (family physician,

midwife, obstetrician, or maternal fetal medicine), setting of care

(high- or low-risk), general recommendations, and grading of the

evidence.

The Appraisal of Guidelines for Research & Evaluation II tool

(AGREE II) was used to assess the methodological quality of each

CPG. The AGREE II scale is composed of 23 items in six domains:

scope and purpose, stakeholder involvement, rigor of development,

clarity of presentation, applicability, and editorial independence. Each

item was scored from 1 (strongly disagree) to 7 (strongly agree).15

Domain scores were calculated by summing up all the scores of the

individual items in a domain and by scaling the total as a percentage

of the maximum possible score for that domain. A detailed summary

F IGURE 1 Systematic review
flow chart
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of these assessments was compiled and included in the summary of

findings. While no firm criteria currently are in place, we considered

scores of 1, 2, or 3 to correspond to a score of “not recommended,”

scores of 4 and 5 were considered to represent “recommended with

modifications,” and scores of 6 and 7 were considered to correspond

to “recommended.” As the AGREE-II Consortium has not set minimum

domain scores or patterns of scores across domains to differentiate

between high-quality or poor-quality guidelines,15 an overall quality

score of 1 to 3 was considered low quality, and therefore, the CPG

was not recommended. An overall quality score of 4 or 5 was consid-

ered good quality, and the CPG was recommended with modifica-

tions. Lastly, a score of 6 or 7 was considered high quality, and the

CPG was recommended.

Two raters independently completed the AGREE II appraisals.

Disagreements were identified in cases where a difference of more

than 2 points within an item occurred. Consensus was reached

through general discussion within the pair and involvement of a third

party when necessary.

3 | RESULTS

A flow diagram capturing the process of study selection is presented

in Figure 1. Ultimately, 252 articles underwent full text review, and

33 publications related to 32 CPGs were selected for inclusion.

Most CPGs considered obesity to be a BMI of >30 kg/m2 or ≥30

kg/m2. Two guidelines did not define obesity16,17; four others did not

define obesity, but referred to populations with BMIs over

25 kg/m2,18 over 30 kg/m2,19 or ≥35 kg/m2.20,21

3.1 | Characteristics of available guidelines

Table 1 provides an overview of the primary features of the

32 included CPGs.18,22-24 A total of 11 CPGs (34%) stated that their

recommendations were based upon a systematic or literature review

of the evidence, four CPGs (13%) described using consensus opinions,

six CPGs (19%) used a combination of a systematic/literature review

with consensus opinions, and the remaining 11 CPGs (34%) did not

report any methods.

Overall, 15 of the 32 included CPGs (47%) stated that the target

patient population for recommendations was pregnant women

affected by obesity. The remaining 17 included CPGs contained

subsections relevant to pregnant women with obesity, but targeted

the following related populations: anovulatory polycystic ovary

syndrome (PCOS) (one CPG [3%]), pregnant women in general (six

CPGs [19%]), women with obesity of reproductive age (whether

pregnant or not, one CPG [3%]), all people with obesity (one CPG

[3%]), individuals with hypertension (one CPG [3%]), pregnant women

with gestational, type 1 or type 2 diabetes (one CPG[3%]), pregnant

women with a history of bariatric surgery (two CPGs [6%]), and

women at any stage of reproduction (pre-pregnancy, pregnancy, or

postpartum, four CPGs [13%]).

The included CPGs applied formal grading systems to assign

strength of their recommendations in 12 of the 32 available CPGs

(38%).There were a variety of grading systems identified in the

included CPGs, including the GRADE system (three CPGs [9%]),25-27

the Canadian Task Force on Preventive Health Care grading system

(one CPG [3%]),25 the US Preventative Services Task Force grading

system (two CPGs [8%]),28,29 and the Royal College of

Obstetricians and Gynecologists grading system (one CPG [3%]).30

One CPG (3%)23 stated that a grading system was used but did not

provide details.

3.2 | Quality assessment findings (AGREE II
evaluations)

After assessment of CPG quality using the AGREE II tool, only four

out of the 32 available (13%) CPGs26,30-32 were determined to be

strongly recommended based on the AGREE II criteria. The majority

of items scored above the predefined threshold of 50%; 10 (31.3%)

CPGs20-22,28-30,33-37 were determined to be recommended with modi-

fications, as some domains were scored >50%, and 18 (56.3%)

CPGs14-19,23,25,31,32,38-44 were determined to be not recommended

due to all items being scored <50%. Domain scores of the AGREE II

quality assessments are illustrated in Table 2.

3.3 | Overview of recommendations made by
included guidelines

The following sections summarize recommendations from the

included set of 32 CPGs. Table 3 presents a comprehensive visual

representation of the recommendations available for the care of

pregnant women with obesity.

3.4 | Recommendations for preconception care of
pregnant women with obesity

It was generally suggested that women of childbearing age with

obesity should receive information from health care providers about

both the risks of being affected by obesity and the benefits of weight

loss before pregnancy, specifically improving pregnancy outcomes for

both mother and baby by reducing the risks of miscarriage, pre-

eclampsia, and gestational diabetes mellitus (GDM). Women should

be reminded that weight loss also reduces long-term health risks,

including hypertension, sleep apnoea, pulmonary disease, and cardiac

disease,23,25,29,32,38,39,45 especially in women with diabetes.41 Four

CPGs also noted that women with a BMI ≥30 wishing to become

pregnant should be advised to take 5 mg of folic acid supplementation

daily, starting at least 1 month before conception and continuing

during the first trimester of pregnancy.30,38,39,45 One CPG indicated
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TABLE 3 Overview of recommendations within the clinical practice guidelines

Recommendations

Number of CPGs by Stage of Pregnancy

Prepregnancy First Trimester Second Trimester Third Trimester Intrapartum Postpartum

Nutritional advice 5 15 6

Physical activity advice

(30 min for at least 5 d/wk)

5 11 6

Pregnancy risk counselling

(including obesity with PCOS)

9 7

Folic acid supplementation (5 mg) 6

Early pregnancy screening for GDM 7

BMI calculated from

pre-pregnancy height and

weight and documented

(first prenatal visit)

6

Anaesthesia consultation

(if BMI > 35)

9

VTE evaluation and

thromboprophylaxis

4 4

Early booking visit to plan care 2

Appropriate BP cuff size 3

GWG counselling 8

Preeclampsia surveillance 3

Vitamin D supplementation

(if deficient or post

bariatric surgery)

1 3 1

Limitations of ultrasound in

identifying structural

anomalies counselling

2

Evaluation of fetal growth 5

Adequate staffing, equipment

and clear policies and

guidelines available

4

Obesity alone is not an

indication of induction of labour

3

Dietitian referral

(including post bariatric surgery)

2 5 3

Documentation of BMI in

health records, possible

complications and intended

place of birth

4

Bariatric surgery is not indication

of caesarean section

2

Venous access on admission

to labour

2

Breastfeeding support and or

lactation consultant referral

8

Psychosocial support 3

Stabilizing weight before

conception or inter-

pregnancy weight loss

(including post bariatric surgery)

13

Note. This table presents a comprehensive summary of all the recommendations available for the care of pregnant women with obesity. The numbers

above each line represents the total number of clinical practice guidelines (CPGs) that included information regarding each recommendation, by the stage

of pregnancy in which it was recommended. A total of 32 CPGs were included.

Abbreviations: BMI, body mass index; CPGs, clinical practice guidelines; GDM, gestational diabetes mellitus; PCOS, polycystic ovary syndrome.
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that prior to attempting to conceive, women of childbearing age

should stop taking medication for weight loss.23

One CPG recommended that bariatric surgery could be consid-

ered to improve fertility outcomes in women with PCOS who are

anovulatory, have a BMI ≥ 35 kg/m2, and who remain infertile despite

undertaking an intensive structured lifestyle management programme

involving reducing dietary energy intake, exercise, and behavioural

interventions preferably for a minimum of 6 months.22 This recom-

mendation contradicted that of another CPG that suggested bariatric

surgery should not be considered as a treatment for infertility.28 One

CPG recommended that if a woman has had bariatric surgery pre-

pregnancy, ongoing follow-up by a dietician should be ensured.45

3.5 | Diet and exercise during pregnancy

Thirteen of the included guidelines recommended that pregnant

women with obesity be informed of the importance of controlling

their weight during pregnancy.16,18,22,23,25,30,31,38-41,45,46 One CPG

suggested the use of newer techniques (eg, text messages,

reminder letters, personal, or group coaching) to reinforce dietary

measures to control weight gain during pregnancy.18 Use of the

patient's BMI at first prenatal visit to provide diet and exercise

counselling guided by IOM recommendations was

supported.23,25,29,30,45,46 Beginning with low-intensity exercise29

and working towards 150 minutes per week23 or 30 minutes per

day of moderate intensity exercise30,31 were mentioned in some

CPGs, while others did not make specific recommendations for the

amount of exercise, but outlined the need for it to be “regular

exercise”40 or to align with national guidelines.45

One CPG recommended that weight loss during pregnancy

should be based on medical considerations (such as co-existing

diabetes or hypertension),47 while two others indicated there is no

evidence to recommend weight loss during pregnancy.31,48

3.6 | Recommendations for care of women with
obesity during pregnancy

Early pregnancy screening for pre-existing type 2 diabetes mellitus

was commonly recommended17,20,23,40,42,45 and varied according to

relevant national protocols—two CPGs recommended fasting plasma

glucose measurement,40,42 while one recommended a 50-g glucose

challenge test at 12 weeks.42

It was generally recommended that a daily dose of 5 mg of

folic acid be continued until the end of the first trimester of preg-

nancy. Vitamin D supplementation during pregnancy was rec-

ommended by some CPGs for women who are confirmed to be

vitamin D deficient.30,38,45 One also noted that women with a BMI

≥ 35.0 kg/m2 may be advised to take at least 75 mg of aspirin

(but not more than 180 mg) daily from 12 weeks until the birth of

the baby to reduce the risk of preeclampsia, provided their risk of

gastrointestinal haemorrhage was considered to be low.21

Recommendations for ultrasound assessment in the CPGs

included nuchal scan between 11 weeks, 4 days, and 13 weeks, 6 days

gestation for women with BMI greater than 40 kg/m2, assessment of

early anatomy between 14 and 16 weeks gestation (to reduce the

problem of impaired acoustic windows), routine morphology scan at

20 to 22 weeks gestation, and where clinical assessment is limited by

obesity, growth scan at 28 to 32 weeks gestation to aid in the detec-

tion of late-onset fetal growth restriction.38 Another CPG rec-

ommended fetal growth scans at 26 and 32 weeks for women

affected by obesity with BMI greater than 40 kg/m2.40

One CPG29 indicated there was no evidence showing a clear

improvement in pregnancy outcomes with the implementation of

antenatal surveillance of fetal well-being and concluded that a

recommendation could not be made for or against routine use in

pregnant women with obesity. The exact definition of “antenatal

surveillance” was not provided.

Options/approaches for antenatal thromboprophylaxis23,25,30

conflicted, with two CPGs23,30 not providing any details. One CPG

recommended thromboprophylaxis before Caesarean section (C-sec-

tion), another suggested considering thromboprophylaxis in women

with “extreme obesity” who are hospitalized prior to delivery, and

another recommended consideration of thromboprophylaxis for

patients with obesity, on bed rest or having surgery during the

antenatal period.

Antenatal patient referral to an anaesthesiologist was

recommended by four guidelines,23,25,29,45 one of which specifically

made mention of this for women with BMI greater than 40 kg/m2.38

During that consultation, it was advised that the limitations and risks

of anaesthesia during delivery be discussed.

In women with a history of bariatric surgery, the importance of

good communication between the obstetrician and the bariatric sur-

gery team was noted, as was the need for referral to a dietician and

nutritional supplements over and above the usual requirements in a

normal pregnancy.23,28,38,45 One CPG noted that alternative testing

for gestational diabetes be considered for those patients with a his-

tory of malabsorptive surgery, consisting of 1 week of home glucose

monitoring of fasting and 2-hour postprandial blood sugars, completed

between 24 and 28 weeks of gestation28 . This CPG also noted that

bariatric surgery should not be considered an indication for Caesarean

delivery.28

The importance of fetal growth monitoring during pregnancy was

noted,22,38 as was the value of maintaining a high index of suspicion

for complications of bariatric surgery, which may present as common

pregnancy complaints.38

3.7 | Delivery and postpartum care

In the included CPGs, there was little guidance provided for care

around timing of delivery. Only one CPG provided specific

recommendations,30 stating that in the absence of other obstetric or

medical indications, obesity alone is not an indication for induction of

labour and a normal birth should be encouraged.
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Early establishment of venous access during labour was rec-

ommended in women with a BMI above 40.30,45 The allowance of a

longer first stage of labour prior to performing a C-section for labour

arrest should be considered.29 All women with a BMI ≥30 should have

active management of the third stage of labour due to an increased

risk of postpartum haemorrhage.

The majority of recommendations for delivery care related to C-

section procedures. It was noted that obesity alone is not an

indication for elective C-section30,38; however, based upon the fact

that the operative and anaesthetic risks of emergency C-section are

higher for women with obesity, one CPG noted that informed discus-

sion should be held with women regarding the mode of delivery.45

This CPG noted that as a C-section delivery approaches, operating

room staff should be alerted regarding any woman whose weight

exceeds 120 kg in order to ensure that adequate staffing and

equipment are available.45 Suturing of the subcutaneous tissue space

to reduce the risk of wound infection and wound separation in

women with more than 2 cm of subcutaneous fat was rec-

ommended.30 It was recommended that mechanical throm-

boprophylaxis using pneumatic compression devices be applied

before C-section, if possible, as well as after C-section delivery and

that weight-based dosing of pharmacologic options for throm-

boprophylaxis be considered, as such a strategy may be more effec-

tive than BMI-stratified dosage strategies in class III women with

obesity after C-section.29

One CPG recommended that behavioural interventions including

diet and exercise be recommended, geared towards reduction of

weight postpartum.29,39 One guideline recommended the offering of

additional support for breastfeeding,30 while another reinforced

involvement of a lactation consultant to increase supervision during

breastfeeding and to provide early postpartum support.23 Another

CPG also suggested providing advice that weight loss incurred

during breastfeeding through eating a healthy diet and performing

regular exercise does not impact the quantity or quality of milk

production.31

4 | DISCUSSION

4.1 | Main findings

The use of CPGs is common in clinical practice, and national clinical

organizations commonly produce CPGs and encourage their members

to adhere to them. Specifically, guidelines aimed in managing the

clinical risks of obesity among pregnant women have become an inter-

national focus. The current study presents a rigorous systematic

review that explores the quality of existing CPGs that are available for

pregnancy in women with obesity.

When assessing with the AGREE II instrument, only four

CPGs26,30-32 were recommended without any modifications. The main

difference between these four CPGs and the remaining CPGs was the

quality of reporting, specifically in terms of the level of transparency

with respect to the methodology applied to develop the guideline.

Most of the CPGs scored low in the “rigour of development” domain,

which relates to the process used to gather and synthesize the

evidence and the methods to formulate and update recommenda-

tions.33 This domain is considered the most important for evaluation

of guideline development and may have an impact on recommenda-

tions for clinical practice.34 Confidence is low in the overall quality of

currently available CPGs relating to pregnancy care of women with

obesity.

Despite tools such as AGREE II, concerns about quality and

reporting of CPGs continue to exist. The consistent use of guideline

development standards will improve the quality of CPGs. Such

standards should be incorporated into the routine development and

updating of CPGs,35 similar to the use of the CONSORT statement for

design and reporting of randomized controlled trials. There is also a

role for conducting pilot tests to ensure guideline feasibility prior to

publication.34

As other studies36,49 have found, few of the existing CPGs

explicitly identified the use of other systematic reviews to inform

development of their guideline. Given the high rate of systematic

review production and updates, guideline developers working in all

clinical specialties should take greater steps to incorporate these

works into their syntheses and interpretations of the evidence when

developing clinical recommendations.

Recommendations presented in available CPGs were generally

consistent and well presented. However, several forms of heteroge-

neity were identified, including the degree of methodologic rigor,

the specific objectives, and target populations considered by the

reviews. Key clinical messages from this collection of guidelines

were consistent across sources. There was limited guidance for sig-

nificant key elements of care, including the timing of screening

tests (including fetal anatomy and wellbeing), antenatal visits and

delivery, ideal care during the postpartum period and the manage-

ment of adverse pregnancy outcomes.

The CPGs in our review failed to provide recommendations for

risk stratification at the first prenatal visit that would direct women

to low risk (family medicine or midwifery) versus higher risk

(obstetrics or maternal fetal medicine) care models. One guideline

recommended that all women with a BMI ≥35 kg/m2 “give birth in

a consultant-led obstetric unit with appropriate neonatal ser-

vices.”30 Not all pregnant women with obesity have the same odds

of developing adverse pregnancy outcomes. The identification of

well-defined risk factors will aid in the development of triage tools

and help clinicians implement preventative strategies and monitor

higher-risk women for the development of adverse pregnancy

outcomes.

Aspects of the CPGs for which there is a strong basis of evi-

dence and a high degree of agreement should be adhered to when

providing care to pregnancies complicated by obesity. The substan-

tial gaps in knowledge and clinical direction identified in the CPGs

in this study represent logical opportunities for future consensus

and research. CPGs in all areas of medicine can be optimized by

providing, clear, pragmatic, evidence-based recommendations that

improve patient outcomes, as well as experience.
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4.2 | Strengths and limitations

To our knowledge, this is the first review to identify, synthesize,

and assess the CPGs available on the care of pregnant woman with

obesity. Other strengths include the systematic and comprehensive

literature search of guidelines by an experienced medical informa-

tion specialist and the review of eligible studies by a team of

reviewers.

Original study sources were neither retrieved nor evaluated in

this study. It was beyond the scope of the current project to inter-

rogate individual care elements within the CPGs, but the limited

utility of vague recommendations within CPGs is highlighted. An

additional drawback was the language limitation, as only English

and French materials were included. As such, we may have missed

beneficial information present in guidelines of other languages.

Finally, we were limited to the information present in the CPGs,

which often omitted details such as optimal method and timing of

antenatal surveillance.

5 | CONCLUSION

This study presents a systematic review of CPGs for pregnant

women with obesity. The ideal management of this population

remains a priority to improve both their own health and that of

their future generations. Over the past decade, a number of CPGs

have been developed with variation in methodologic rigor, specific

objectives, and target populations. This study highlights some

strong and consistent recommendations on healthy diet, exercise,

and dietician referral and revealed some weaknesses regarding

important aspects of care. More effort and research are needed to

bridge knowledge gaps and enhance consistency in development

and reporting of CPGs. The importance of CPGs targeting obesity

and weight management during pregnancy is internationally appar-

ent; however, ongoing investigations are required to ensure infor-

mation detailed in these guidelines are sufficient and consistent.

ACKNOWLEDGEMENTS

We would like to thank Raymond Daniel and Chantelle Garritty of

the Knowledge Synthesis Group at the Ottawa Hospital Research

Institute for their assistance with the literature search, Vesa Basha

for her assistance with the AGREE II assessments, and Alan

Michaud for his assistance with screening. This research was

funded by the Canadian Institutes of Health Research.

CONFLICT OF INTEREST

No conflict of interest was declared.

CONTRIBUTION TO AUTHORSHIP

L.G. conceived the idea of the study. B.S. designed the literature

searches. M.P. and A.S. reviewed all abstracts and full-text articles.

B.H. and A.S. wrote the first draft of the manuscript; R.F., N.R., D.C.,

L.G., M.W., M.P.V., G.N.S., D.C., and M.W. assisted in the editing and

reviewing of the content of the manuscript. All the authors critically

revised the review and gave their approval.

ETHICS APPROVAL

This review did not require ethics approval.

ORCID

Romina Fakhraei https://orcid.org/0000-0002-4406-3199

REFERENCES

1. Shaikh H, Robinson S, Teoh TG. Management of maternal obesity

prior to and during pregnancy. Semin Fetal Neonatal Med. 2010;15(2):

77-82.

2. Feig DS, Hwee J, Shah BR, Booth GL, Bierman AS, Lipscombe LL.

Trends in incidence of diabetes in pregnancy and serious perinatal

outcomes: a large, population-based study in Ontario, Canada,

1996–2010. Diabetes Care. 2014;37(6):1590-1596.
3. Wallis AB, Saftlas AF, Hsia J, Atrash HK. Secular trends in the rates of

preeclampsia, eclampsia, and gestational hypertension, United States,

1987-2004. Am J Hypertens. 2008;21(5):521-526.

4. Marchi J, Berg M, Dencker A, Olander EK, Begley C. Risks associated

with obesity in pregnancy, for the mother and baby: a systematic

review of reviews. Obes Rev. 2015;16(8):621-638.

5. Baugh N, Harris DE, Aboueissa A-M, et al. The impact of maternal

obesity and excessive gestational weight gain on maternal and infant

outcomes in Maine: analysis of pregnancy risk assessment monitoring

system results from 2000 to 2010. J Pregnancy. 2016;2016:1-10.

6. Yazdani S, Yosofniyapasha Y, Nasab B, et al. Effect of maternal body

mass index on pregnancy outcome and newborn weight. BMC Res

Notes. 2012;5:34-37.

7. Moussa HN, Alrais MA, Leon MG, et al. Obesity epidemic: impact

from preconception to postpartum. Futur Sci OA. 2016;2:FSO137.

8. Catalano PM, Shankar K. Obesity and pregnancy: mechanisms of

short term and long term adverse consequences for mother and child.

BMJ. 2017;356:j1.

9. Siering U, Eikermann M, Hausner E, et al. Appraisal tools for clinical

practice guidelines: A systematic review. PLoS ONE. 2013;8.

10. Qaseem A, Forland F, Macbeth F, et al. Guidelines International

Network: toward international standards for clinical practice guide-

lines. Ann Intern Med [Internet. 2012;156:525-531. Available from.

http://www.ncbi.nlm.nih.gov/pubmed/22473437

11. Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for

systematic review and meta-analysis protocols (PRISMA-P) 2015

statement. 2015;4:1–9.
12. McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V,

Lefebvre C. PRESS Peer Review of Electronic Search Strategies: 2015

Guideline Statement. J Clin Epidemiol. 2016;75:40-46.

13. Khangura S, Konnyu K, Cushman R, et al. Evidence summaries: a rapid

review method. Syst Rev. 2012;1:20146-24053.

14. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for

systematic reviews and meta-analyses: the PRISMA statement. PLoS

Med. 2009;6:e1000097.

15. Brouwers MC, Kho ME, Browman GP, et al. AGREE II: advancing

guideline development, reporting and evaluation in health care. CMAJ.

2010;182(18):E839-E842.

16. Royal College of Obstetricians and Gynaecologists. RCOG statement:

advice on nutrition in pregnancy.

17. ACOG. Committee Opinion No. 650: Physical activity and exercise

during pregnancy and the postpartum period. Obstet Gynecol. 2015;

126:e135-e142.

SIMON ET AL. 13 of 14

https://orcid.org/0000-0002-4406-3199
https://orcid.org/0000-0002-4406-3199
http://www.ncbi.nlm.nih.gov/pubmed/22473437


18. Sentilhes L, Sénat M-V, Boulogne A-I, et al. Shoulder dystocia: guide-

lines for clinical practice from the French College of Gynecologists

and Obstetricians (CNGOF). Eur J Obstet Gynecol Reprod Biol. 2016;

203:156-161.

19. Nizard J, Guettrot-Imbert G, Plu-Bureau G, et al. Pathologies

maternelles chroniques et pertes de grossesse.

Recommandations françaises. J Gynecol Obstet Biol Reprod. 2014;43:

865-882.

20. Simmons D, Rowan J, Reid R, Campbell N, National GDM Working

Party. Screening, diagnosis and services for women with gestational

diabetes mellitus (GDM) in New Zealand: a technical report from the

National GDM Technical Working Party. N Z Med J. 2008;121(1270):

74-86.

21. Mancia G, Fagard R, Narkiewicz K, et al. 2013 ESH/ESC Practice

Guidelines for the Management of Arterial Hypertension. Blood Press.

2014;23(1):3-16.

22. Balen AH, Morley LC, Misso M, et al. The management of anovulatory

infertility in women with polycystic ovary syndrome: an analysis of

the evidence to support the development of global WHO guidance

Narrative review of the assessment and management of anovulatory

infertility in PCOS Definitio. Hum Reprod Updat Adv Access Publ.

2016;22:687-708.

23. Lee YS, Biddle S, Chan MF, et al. Health Promotion Board—Ministry

of Health Clinical Practice Guidelines: Obesity. Singapore Med J.

2016;57(6):292-300.

24. RANZCOG. Management of Obesity in Pregnancy [Internet]. 2017.

Available from: https://www.ranzcog.edu.au/RANZCOG_SITE/

media/RANZCOG-MEDIA/Women%27sHealth/

25. Davies GAL, Maxwell C, McLeod L, et al. Obesity in pregnancy:

no. 239, February 2010. Int. J Gynecol Obstet. 2010;110:167-173.

26. Homer CS, Oats J, Middleton P, et al. Updated clinical practice

guidelines on pregnancy care. Med J Aust [Internet. 2018;209:409-

412. Available from. http://www.ncbi.nlm.nih.gov/pubmed/

30376663

27. Mahutte N, Kamga-Ngande C, Sharma A, et al. Obesity and

Reproduction. J Obstet Gynaecol Can [Internet. 2018;40:950-966.

Available from. https://doi.org/10.1016/j.jogc.2018.04.030

28. American College of Obstetricians and Gynecologists. ACOG Practice

Bulletin No. 105: Bariatric Surgery and Pregnancy. Obstet Gynecol.

2009;113:1405-1413.

29. American College of Obstetricians and Gynecologists. Practice

Bulletin No 156: Obesity in Pregnancy. Obstet Gynecol. 2015;126:

e112-e126.

30. Fitzsimons KJ, Modder J. Centre for Maternal and Child Enquires.

Setting maternity care standards for women with obesity in preg-

nancy. Semin Fetal Neonatal Med. 2010;15:100-107.

31. National Institute for Health and Clinical Excellence. Maternal and

child nutrition. NICE Public Heal. Guidel. 2014.

32. National Institute for Health and Clinical Excellence. Weight manage-

ment before, during and after pregnancy. NICE Public Heal. Guidel.

2010.

33. Brouwers MEA. Appraisal of Guidelines for Research & Evaluation

II. Agree Next Steps Consort. 2009;

34. Jiang M, Liao L-Y, Liu X-Q, et al. Quality assessment of clinical prac-

tice guidelines for respiratory diseases in China: a systematic

appraisal. Chest. 2015;148:759-766.

35. Choi TY, Choi J, Lee JA, et al. The quality of clinical practice guidelines

in traditional medicine in Korea: appraisal using the AGREE II instru-

ment. Implement Sci. 2015;10:1-10.

36. Al-Ansary LA, Tricco AC, Adi Y, et al. A systematic review of recent

clinical practice guidelines on the diagnosis, assessment and manage-

ment of hypertension. PLoS ONE. 2013.

37. Mottola MF, Davenport MH, Ruchat SM, et al. No. 367-2019

Canadian guideline for physical activity throughout pregnancy.

J Obstet Gynaecol Can [Internet. 2018;40:1528-1537. Available from.

https://doi.org/10.1016/j.jogc.2018.07.001

38. Guidelines QC, Health Q. Maternity and Neonatal Clinical Guideline

Supplement: Obesity in pregnancy. 2015;

39. Health M, Ministry of Health. Guidance for Healthy Weight Gain in

Pregnancy. Minist. Heal. 2014;

40. Chames MC, Gynecology O, Bailey JM, et al. Quality

Department Guidelines for Clinical Care Ambulatory Prenatal Care

Guideline Team Leader UMHS Guidelines Oversight Team Prenatal

Care. 2013;

41. Blumer I, Hadar E, Hadden DR, et al. Diabetes and pregnancy: an

endocrine society clinical practice guideline. J Clin Endocrinol Metab.

2013;98:4227-4249.

42. Cuschieri S, Craus J, Ventura CS. Guideline for screening and

diagnosing gestational diabetes mellitus. Malta Med J. 2015.

43. ACOG. Committee Opinion No. 591: Challenges for overweight

and obese women [Internet]. 2016. Available from: https://www.

acog.org/-/media/Committee-Opinions/Committee-on-Health-Care-

for-Underserved-Women/co591.pdf?dmc=1&ts=

20190115T1543558264.

44. Denison FC, Aedla NR, Keag O, et al. Care of women with obesity in

pregnancy: Green-top Guideline No. 72. BJOG An Int. J Obstet

Gynaecol. 2019;126:e62-e106.

45. RANZCOG. Management of obesity in pregnancy. Coll. Statement.

2013.

46. Committe on Obstetric Practice. ACOG Committee opinion no. 548:

weight gain during pregnancy. Obstet Gynecol. 2013;121:210-212.

47. Issues E, Woman O. ACOG Committee Opinion No. 600: ethical

issues in the care of the obese woman. Obstet. Gynecologie. 2014;

123:1388-1393.

48. Poston L, Harthoorn LF, van der Beek EM, et al. Obesity in preg-

nancy: implications for the mother and lifelong health of the child. A

consensus statement. Pediatr. Resume. 2011;69:175-180.

49. Burgers JS, Bailey JV, Klazinga NS, et al. Inside guidelines: compara-

tive analysis of recommendations and evidence in diabetes guidelines

from 13 countries. Diabetes Care. 2002;25(11):1933-1939.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Simon A, Pratt M, Hutton B, et al.

Guidelines for the management of pregnant women with

obesity: A systematic review. Obesity Reviews. 2020;21:

e12972. https://doi.org/10.1111/obr.12972

14 of 14 SIMON ET AL.

Statementandguidelines/Clinical-Obstetrics/Management-of-obesity-

(C-Obs-49)-Review-March-2017.pdf?ext=.pdf.

https://www.ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27sHealth/Statementandguidelines/Clinical-Obstetrics/Management-of-obesity-(C-Obs-49)-Review-March-2017.pdf?ext=.pdf
https://www.ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27sHealth/Statementandguidelines/Clinical-Obstetrics/Management-of-obesity-(C-Obs-49)-Review-March-2017.pdf?ext=.pdf
https://www.ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27sHealth/Statementandguidelines/Clinical-Obstetrics/Management-of-obesity-(C-Obs-49)-Review-March-2017.pdf?ext=.pdf
https://www.ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27sHealth/Statementandguidelines/Clinical-Obstetrics/Management-of-obesity-(C-Obs-49)-Review-March-2017.pdf?ext=.pdf
http://www.ncbi.nlm.nih.gov/pubmed/30376663
http://www.ncbi.nlm.nih.gov/pubmed/30376663
https://doi.org/10.1016/j.jogc.2018.04.030
https://doi.org/10.1016/j.jogc.2018.07.001
https://www.acog.org/-/media/Committee-Opinions/Committee-on-Health-Care-for-Underserved-Women/co591.pdf?dmc=1&ts=20190115T1543558264
https://www.acog.org/-/media/Committee-Opinions/Committee-on-Health-Care-for-Underserved-Women/co591.pdf?dmc=1&ts=20190115T1543558264
https://www.acog.org/-/media/Committee-Opinions/Committee-on-Health-Care-for-Underserved-Women/co591.pdf?dmc=1&ts=20190115T1543558264
https://www.acog.org/-/media/Committee-Opinions/Committee-on-Health-Care-for-Underserved-Women/co591.pdf?dmc=1&ts=20190115T1543558264
https://doi.org/10.1111/obr.12972

	Guidelines for the management of pregnant women with obesity: A systematic review
	1  INTRODUCTION
	2  METHODS
	2.1  Electronic literature search and process of study selection
	2.2  Study selection criteria
	2.3  Data extraction and quality assessment

	3  RESULTS
	3.1  Characteristics of available guidelines
	3.2  Quality assessment findings (AGREE II evaluations)
	3.3  Overview of recommendations made by included guidelines
	3.4  Recommendations for preconception care of pregnant women with obesity
	3.5  Diet and exercise during pregnancy
	3.6  Recommendations for care of women with obesity during pregnancy
	3.7  Delivery and postpartum care

	4  DISCUSSION
	4.1  Main findings
	4.2  Strengths and limitations

	5  CONCLUSION
	ACKNOWLEDGEMENTS
	  CONFLICT OF INTEREST
	  CONTRIBUTION TO AUTHORSHIP
	  ETHICS APPROVAL
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


