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Abstract 

Background:  Non-communicable diseases (NCDs) are a leading cause of maternal mortality and morbidity world-
wide. The World Health Organization is developing new recommendations focusing on the management of NCDs for 
pregnant, intrapartum, and postnatal women. Thus, to support the development of new guidelines and recommen-
dations, we aimed to determine the availability, focus, and scope of recommendations of current guidelines for the 
management of NCDs during pregnancy, intrapartum, and postnatal period.

Methods:  PubMed, Global Index Medicus, TRIP, and Guideline International Network databases were searched on 
31 May 2021, to identify any NCD-related guidelines published between 2011 and 2021 with no language or country 
restrictions. Websites of 165 professional organizations were also searched. Characteristics of included guidelines 
were analyzed, and recommendations were extracted from guidelines of five high-priority NCD conditions (diabetes, 
chronic hypertension, respiratory conditions, hemoglobinopathies and sickle cell disease, and mental and substance 
use disorders).

Results:  From 6026 citations and 165 websites, 405 guidelines were included of which 132 (33%) were pregnancy-
specific and 285 (88%) were developed in high-income countries. Among pregnancy-specific guidelines, the most 
common conditions for which recommendations were provided were gestational diabetes, circulatory diseases, 
thyroid disorders, and hypertensive disorders of pregnancy. For the five high-priority conditions, 47 guidelines were 
identified which provided 1834 recommendations, largely focused on antenatal care interventions (62%) such as early 
detection, screening tools, pharmacological treatment, and lifestyle education. Postnatal recommendations largely 
covered postnatal clinical assessments, lifestyle education, and breastfeeding. Health system recommendations 
largely covered multidisciplinary care teams and strengthening referral pathways.

Conclusions:  This study provides a robust assessment of currently available guidelines and mapping of recom-
mendations on NCD management within maternal health services, which will inform the scope of the World Health 
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Background
Non-communicable diseases (NCDs) are a leading con-
tributor to maternal mortality and morbidity worldwide 
[1]. NCDs encompass a broad range of conditions that are 
chronic in nature such as cardiovascular disease, chronic 
respiratory disease, diabetes, cancer, and mental disor-
ders [1]. The prevalence of NCDs is rapidly increasing 
amongst women of reproductive age, and consequently a 
higher proportion of women are entering pregnancy with 
pre-existing conditions or associated risk factors such as 
obesity, physical inactivity, or unhealthy diet [2].

Pregnancy is a major life event accompanied by social, 
psychological, and physiological changes which increase 
the likelihood of developing certain NCDs, such as gesta-
tional diabetes mellitus (GDM) and mental disorders [3]. 
The burden and associated risks during pregnancy dif-
fer between NCD conditions. For example, GDM com-
plicates one in six pregnancies worldwide [1], and when 
poorly controlled is associated with risk of fetal growth 
anomalies, obstructed labor, and stillbirth [2, 3]. In com-
parison, pre-existing cardiac conditions, such as ischemic 
heart disease and congenital heart disease, are relatively 
uncommon (affecting 1–4% of pregnant women), yet 
they are significant contributors to maternal mortal-
ity [4]. In light of the growing burden of NCDs as well 
as their diversity in management, it has become increas-
ingly important to provide clinicians with evidence-based 
guidance to improve outcomes for women with NCDs 
and their newborns.

Clinical practice guidelines are defined by the Insti-
tute of Medicine as “statements that include recom-
mendations, intended to optimize patient care, that are 
informed by a systematic review of evidence and an 
assessment of the benefits and harms of alternative care 
options” [5]. Guidelines provide recommendations for 
evidence-based decision-making in clinical care; these 
recommendations should ideally be based on a system-
atic assessment of available evidence. Producing evi-
dence-based recommendations for global use is one of 
the World Health Organization’s (WHO) core functions. 
As part of their role in supporting evidence-informed 
clinical practice internationally, WHO is developing new 
recommendations focusing on management of NCDs for 
pregnant, intrapartum, and postnatal women. During 

14–16 July 2021, WHO convened a technical consulta-
tion of independent experts to consider the scope of a 
future WHO guideline on management of NCDs in the 
context of antenatal, intrapartum, and postnatal care. 
From this consultation, the expert panel identified high-
priority NCDs for WHO guideline development, includ-
ing diabetes mellitus, chronic hypertension, respiratory 
conditions, hemoglobinopathies and sickle cell disease, 
obesity, and mental and substance use disorders. While 
studies have been conducted previously to identify and 
describe existing guidelines and recommendations on 
NCD-related maternity care, these studies focused on a 
single country [6] or intervention [7, 8], and a compre-
hensive review of all available guidelines has not been 
performed previously. Thus, to inform the development 
of WHO guidelines, this scoping review aimed to pro-
duce a comprehensive overview of existing guidelines for 
the management of NCDs in the maternity care context, 
and to further assess the focus and scope of recommen-
dations provided.

Methods
This scoping review was conducted in accordance with 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses Extension for Scoping Reviews guide-
lines (Additional file 1: Table 1) [9]. The protocol was reg-
istered with PROSPERO (CRD42021274492) and did not 
require ethical approval as this was a scoping review of 
publicly available clinical practice guidelines.

Definitions
We adopted the Institute of Medicine’s definition for 
defining clinical practice guidelines (see above). WHO’s 
definition of a health intervention was used: “an act per-
formed for, with or on behalf of a person or population 
whose purpose is to assess, improve, maintain, promote 
or modify health, functioning or health conditions” [10]. 
We used a broad definition for NCD categories identified 
from Global Health Estimates [11], including cardiovas-
cular diseases, neoplasms, digestive diseases, respiratory 
diseases, diabetes mellitus, genitourinary diseases, neu-
rological conditions, mental and substance use disorders, 
endocrine/blood/immune disorders, musculoskeletal 
diseases, congenital anomalies, skin diseases, and oral 

Organization’s future guideline development activities. This study identified a need to develop guidelines that 
consider NCDs holistically, with an integrated approach to antenatal, intrapartum, and postnatal care, and that are 
relevant for resource-limited contexts. Any such guidelines should consider what interventions are most essential to 
improving outcomes for women with NCDs and their newborns, and how variations in quality of NCD-related care 
can be addressed.
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conditions. The list of NCD categories and their condi-
tions are specified in the Additional file 2: Table 1. Addi-
tionally, to define antenatal, intrapartum, and postnatal 
care, the WHO definitions for stages of care [12] were 
used.

Data sources and search strategy
With support from an information specialist, a search 
strategy was developed using medical subject headings 
and keywords to identify guidelines related to specified 
NCDs (Additional file 3: Tables 1-3. The search terms for 
guidelines were derived from a search filter developed 
by the Canadian Agency for Drugs and Technologies in 
Health [13]. We searched PubMed, Global Index Medi-
cus, TRIP database, and Guideline International Network 
on 31 May 2021. In addition, we searched the websites 
of 137 specialist societies of obstetrics and gynecology 
(if available), 28 medical associations, and WHO (Addi-
tional file 4: Table 1).

Inclusion criteria
Guidelines meeting the following criteria were included: 
(1) meets the definition of clinical practice guidelines 
by the Institute of Medicine (i.e., informed by a system-
atic review of evidence); (2) developed by a nationally 
recognized committee or a medical society for national, 
regional, or international use; (3) published between 1 
January 2011 and 31 May 2021, and accessible in the pub-
lic domain; and (4) provides recommendations related 
to NCDs for interventions on detection/diagnosis, clini-
cal treatment or care, or health system management. To 
focus on contemporary clinical practice and minimize 
inclusion of outdated or superseded guidelines, we lim-
ited inclusion to guidelines published within the last 10 
years. If multiple versions of the same guideline were 
identified, only the most recent version was included. 
Guidelines were excluded if the recommendations were 
provided for non-chronic conditions caused or aggra-
vated by pregnancy. Guidelines that were developed for 
subnational, hospital, or local use were not eligible.

Screening and identification of eligible guidelines
Screening was conducted using Covidence [14]. Two 
authors independently screened title and abstracts of 
records identified from the search using the aforemen-
tioned eligibility criteria. We retrieved the full texts for 
potentially eligible guidelines, which were also assessed 
in duplicate by two review authors against the same cri-
teria. For guidelines published in a language other than 
English, Google Translate was used to assess eligibility. 
If researchers found Google Translate was insufficient 
to translate the guideline, they had an option to receive 
assistance from a translator or a public health researcher 

who was native in the language requiring translation. At 
all stages of screening, disagreements were resolved by 
discussion or through involvement of a third reviewer. 
For studies that could not be retrieved, a librarian was 
contacted to request a copy.

Data extraction and description of interventions
Two authors independently extracted data using a stand-
ardized form which was pilot tested on a sample of 20 
eligible guidelines and refined. At the guideline level, 
extracted data included title, authors/organization, publi-
cation year, country/region of publication, type of guide-
line (general or pregnancy-specific), number of pages, 
NCD category, and condition. We tagged guidelines as 
corresponding to an NCD condition if they had at least 
one recommendation for that condition. Included guide-
lines were classified into two broad areas—“pregnancy-
specific” guidelines (i.e., the scope of the guideline 
pertained only to the management of pregnant, intrapar-
tum, or postnatal women) or “general” guidelines (i.e., 
guidelines where the scope related to management of 
NCD conditions in adults or across multiple population 
groups, and which included specific sections on NCD-
related antenatal, intrapartum, or postnatal care).

Preliminary review findings were presented at the 
WHO technical consultation, which informed the selec-
tion of high-priority conditions for guideline develop-
ment (see Additional file 2: Table 1). We then identified 
the subset of guidelines that included recommendations 
pertaining to one or more of the high-priority conditions, 
and extracted all relevant recommendations. While obe-
sity was identified as a high-priority condition during the 
technical consultation, it was not included in the origi-
nal review protocol as it was considered to be a risk fac-
tor. For the other high-priority conditions, we extracted 
recommendations and classified them by stage of care 
(antenatal, intrapartum, or postnatal) and intervention 
type (screening/diagnosis, clinical, or health system). Any 
disagreements were resolved by discussion or with the 
involvement of a third reviewer.

Data synthesis and analysis
Descriptive analysis was used to summarize identi-
fied guidelines by NCD category and condition, stage of 
care (antenatal, intrapartum, postnatal), and interven-
tion type. For each high-priority condition, we prepared 
narrative summaries and overview tables which mapped 
the scope of all identified recommendations, and how 
many guidelines covered each intervention. We did not 
conduct critical appraisal of the evidence supporting the 
interventions recommended in identified guidelines, as 
this was not within the scope of the review.
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Patient and public involvement
Patients and public were not directly involved in this 
review; we used publicly available data for the analysis.

Results
The database searches identified 6026 unique records 
(PRISMA flow diagram is provided in Fig.  1). Screen-
ing of titles and abstracts identified 1511 potentially rel-
evant records, of which 357 guidelines were identified as 
eligible for inclusion. Searches of websites of 165 organ-
izations, societies, and colleges identified a further 48 eli-
gible guidelines. In total, 405 guidelines were included in 
this review (Table 1).

Characteristics of included guidelines
A summary of the characteristics of included guidelines 
is provided in Table  1, and a further detailed table of 
characteristics is provided in Additional file 5: Table 1. Of 
the 405 guidelines, 132 were pregnancy-specific and 273 
were general type guidelines. In total, 246 (61%) guide-
lines were published between 2016 and 2021, and the 
highest number of guidelines published in 1 year was in 
2019 (n=53) (Fig.  2). The countries with highest num-
ber of guidelines issued were United States of America 
(USA) (n=88), United Kingdom (UK) (n=47), Canada 
(n=29), Australia (n=22), and Italy (n=11). The major-
ity of guidelines were from high-income countries (HICs, 
n=285), while the remaining 39 guidelines were from 

middle-income countries (MICs), most commonly Brazil 
(n=9), China (n=6), Malaysia (n=6), and Thailand (n=3). 
Other middle-income countries were Georgia, India, 
South Africa, Argentina, Colombia, Costa Rica, Iran, 
Kenya, and Romania. There were no guidelines identified 
from low-income countries. Guidelines were published 
by a wide range of organizations, including medical 
specialty societies and organizations from USA (n=67), 
Europe (n=52), and the UK National Institute for Health 
and Care Excellence (NICE) (n=11).

Distribution of guidelines by disease category 
and condition
The number and distribution of guidelines by disease cat-
egory and condition are described for pregnancy-specific 
and general guidelines (Figs.  3 and 4 respectively). In 
pregnancy-specific guidelines, the most common condi-
tions for which recommendations were provided were 
GDM, other circulatory diseases, disorders of the thy-
roid gland, hypertensive disorders of pregnancy, general 
cardiovascular diseases, and depressive disorders. For 
general guidelines, common conditions were other circu-
latory diseases, cervical cancer, disorders of the thyroid 
gland, inflammatory bowel disease, and migraine/head-
ache. Among the 39 guidelines published from MICs, 
13 were pregnancy-specific, and guidelines commonly 
provided recommendations for cardiovascular diseases 

Fig. 1  2020 PRISMA flow diagram of the search process undertaken to identify eligible guidelines, with number of records considered or excluded 
at each stage of the process. The database searches identified 6026 unique records, of which 357 guidelines were identified as eligible for inclusion 
after screening by two independent reviewers. Searches of websites of 165 organizations, societies, and colleges identified a further 48 eligible 
guidelines. In total, 405 guidelines were included in this 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



Page 5 of 17Jung et al. BMC Medicine          (2022) 20:305 	

Table 1  Characteristics of included clinical practice guidelines

a Five countries with highest number of guidelines published are presented only
b Country-income as per World Bank criteria updated for 2021 fiscal year. Clinical practice guidelines published by binational, multinational, or regional bodies not 
included

Characteristic Total (n=405) Pregnancy-specific (n=132) General 
(n=273)

Year of publication
  2011–2015 159 58 101

  2016–2021 246 74 172

Country of publicationa

  USA 88 28 60

  UK 47 12 35

  Australia 22 13 9

  Canada 29 11 18

  Italy 11 4 7

Country-income categoryb

  High-income 285 94 191

  Middle-income 39 13 26

Guideline developer
  American medical specialty societies and organizations 67 22 45

  European medical specialty societies and organizations 52 12 40

  National Institute for Health and Care Excellence 11 4 7

  Society of Obstetricians and Gynecologists of Canada 8 6 2

  US Preventive Services Task Force 7 2 5

  World Health Organization 4 3 1

Fig. 2  Number of general and pregnancy-specific clinical practice guidelines by year of publication. Included guidelines were classified into two 
broad areas—“pregnancy-specific” guidelines (i.e., the scope of the guideline pertained only to the management of pregnant, intrapartum, or 
postnatal women) or “general” guidelines (i.e., guidelines where the scope related to management of NCD conditions in adults or across multiple 
population groups, and which included specific sections on NCD-related antenatal, intrapartum, or postnatal care). In total, 246 (61%) guidelines 
were published between 2016 and 2021, and the highest number of guidelines published in 1 year was in 2019 (n=53)
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[15–20], GDM [21–25], rheumatoid arthritis [26], and 
multiple sclerosis [21].

Mapping of recommendations for high‑priority NCD 
conditions
A total of 47 guidelines were identified which related to 
the high-priority NCD conditions identified by the WHO 
expert group. From these, we extracted 1834 individual 
recommendations.

Diabetes mellitus (GDM and pre‑existing)
In total, 19 guidelines [21–25, 27–40] published between 
2013 and 2019 provide recommendations for manage-
ment of GDM (Table 2). Guidelines issued by an interna-
tional or regional body were by Endocrine Society [29], 
WHO [30], International Federation of Gynecology and 
Obstetrics (FIGO) [35], and Asociación Latinoamericana 
de Diabetes [33] (ALAD). The remaining guidelines were 
from USA [27, 28, 38], UK [36, 37], Germany [32], New 
Zealand [39], Australia [31], and Canada [34], and six 
guidelines from MICs (India [21], China [23, 72], Chile 
[40], Georgia [25], Malaysia [24], and Thailand [22]). 
From the 19 guidelines, we extracted 449 recommenda-
tions, of which 299 (67%) were for screening/diagnostic 

or clinical interventions during antenatal care, 52 (12%) 
for intrapartum care, 89 (20%) for postnatal care (Addi-
tional file  6: Table  1), and eight were for health system 
interventions. Several guidelines covered approaches 
to screening for GDM (universal screening or screening 
high-risk women only), as well as timing and/or type of 
screening tests during both antenatal and postnatal care. 
Clinical interventions included appropriate use of phar-
macological therapies, lifestyle education (particularly 
around nutrition and weight management), and appro-
priate care during labor and birth (e.g., mode and tim-
ing of delivery). More than half of guidelines provided 
recommendations on self-monitoring and glycemic tar-
gets during pregnancy, and indications for lactation. 
Health systems recommendations covered multidiscipli-
nary care, auditing, and standards for laboratory testing. 
On comparing guidelines from HICs versus MICs, the 
guideline scope and interventions covered were broadly 
similar.

Four guidelines [31, 36, 37, 41] published between 2015 
and 2019 provide recommendations for the manage-
ment of pre-existing diabetes (Table  2). All guidelines 
were published in high-income countries by govern-
mental or medical associations, including two issued in 

Fig. 3  Distribution of pregnancy-specific clinical practice guidelines by disease category. Included guidelines were classified as “pregnancy-specific 
guidelines” if the scope of the guideline pertained only to the management of pregnant, intrapartum, or postnatal women. The most common 
disease categories covered by pregnancy-specific guidelines were cardiovascular diseases, mental and substance use disorders, and diabetes 
mellitus.



Page 7 of 17Jung et al. BMC Medicine          (2022) 20:305 	

the UK (NICE [37] and Joint British Diabetes Societies 
[36]), one from USA (American College of Obstetrics and 
Gynecology, ACOG [41]), and one from Australia [31]. 
A total of 283 recommendations were identified across 
all guidelines. Just under half of these related to inter-
ventions during the antenatal period (45%), followed by 
intrapartum (34%), and the postnatal (19%) period. Only 
three recommendations for health system interventions 
were identified, covering aspects of policy and the health 
workforce. The scope of recommendations for screening 
and clinical interventions were comprehensive, including 
types of tests and use of repeat tests, lifestyle advice/edu-
cation, pharmacological therapy, glucose monitoring and 
glycemic targets, birth planning, referrals, and newborn 
care (Additional file 6: Table 2).

Chronic hypertension
We identified 10 guidelines [16, 20, 42–49] published 
between 2014 and 2021 which provide recommendations 

for the management of chronic hypertension (Table  2). 
Only one guideline published by ACOG [47] was spe-
cifically developed on chronic hypertension manage-
ment in pregnancy, while remaining guidelines focused 
more broadly on hypertensive disorders of pregnancy. 
All guidelines were issued by medical associations, pre-
dominantly from international (International Society for 
the Study of Hypertension in Pregnancy [45]) or high-
income countries such as Australia/New Zealand [50 
France [43], Canada [44], Poland [46], USA [47], Ireland 
[48], and Sweden [49]. Two guidelines identified were 
from middle-income countries—China and Thailand [16, 
20]. Across the 10 guidelines, we extracted 143 recom-
mendations, which mostly related to antenatal (70%) and 
postnatal care (15%), and the remaining recommenda-
tions were for the intrapartum period and health systems 
interventions. The scope of recommendations provided 
guidance for definitions and threshold values for diag-
nosis, appropriate use of antihypertensive therapy, and 

Fig. 4  Distribution of general clinical practice guidelines by disease category. Included guidelines were classified as “general guidelines” if the scope 
related to management of non-communicable disease conditions in adults or across multiple population groups, and which included specific 
sections on non-communicable disease related antenatal, intrapartum, or postnatal care. The most common disease categories covered by general 
guidelines were endocrine/blood/immune disorders, malignant neoplasms, and cardiovascular diseases
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blood pressure targets (Additional file  6: Table  3). Most 
recommendations, particularly during intrapartum and 
postnatal period, were sparse and not supported by more 
than two guidelines. Guidelines from middle-income 
countries (China and Thailand) were broadly similar in 
scope and interventions covered compared to HICs.

Respiratory conditions
Two guidelines provided recommendations for asthma 
management (Table  2), published in Australia [50] and 
the UK [51]. The guideline from Australia focused on 
asthma only (74 recommendations), while the guide-
line from UK focused on intrapartum care for a range of 
existing medical conditions, including asthma (two rec-
ommendations). Of the 76 recommendations identified 
for asthma, 54 (71%) were for antenatal care, 20 (26%) 
for intrapartum care, and two (3%) for postnatal care 
(Additional file 6: Table 4). No health system recommen-
dations were identified. The focus of recommendations 
varied and were predominately clinical interventions 
such as asthma management advice, components of rou-
tine care (e.g., monitoring by severity and control, deter-
mining frequency of appointments required, medication 
review, and checking inhaler technique), pharmacologi-
cal therapy, and management of special situation such 
as acute exacerbations, or poorly controlled asthma. No 
guidelines were identified for the management of chronic 
obstructive pulmonary disease.

Hemoglobinopathies and sickle cell disease
One guideline published in 2011 by Royal College of 
Obstetricians and Gynecologists [52] provided 136 rec-
ommendations for the management of sickle cell disease 
in pregnancy (Table 2, Additional file 6: Table 5). A com-
prehensive range of recommendations were provided 
for screening (type of assessments and tests), clinical 
care (e.g., components of routine care, pharmacological 
therapy, acute pain management, birth planning), and 
health system interventions (e.g., use of clinical proto-
cols, health workforce, referral pathways). No guidelines 
were identified for the management hemoglobinopathies.

Mental and substance use disorders
A total of 20 guidelines were identified for mental and 
substance use disorders, which provided recommenda-
tions for general mental disorders, bipolar disorder or 
psychotic disorders [53–58], depression and anxiety [53–
55, 58–63, 67], substance use disorders [56, 58, 64–68], 
alcohol use disorders [58, 65, 69–71], and tobacco use 
[65, 67, 68] (Table  2, Additional file  6: Tables  6-10). All 
guidelines were developed by international bodies [30, 
57, 69] or from HICs (Australia and/or New Zealand [53, 

58–60, 65], Canada [55, 56, 62, 68], USA [61, 63, 64], and 
Scotland [54]).

In total, 81 recommendations pertained to general 
mood disorders, bipolar disorder, psychotic disorder, 
schizophrenia, and suicide and infanticide risk (Addi-
tional file  6: Table  6). Recommendations for screening 
during antenatal and postnatal period included assess-
ment by personal or family history, and the use of Edin-
burgh Postnatal Depression Scale (EPDS) for pregnant 
adolescents. Clinical interventions covered the develop-
ment of an individualized treatment plan, pharmacologi-
cal treatment, and referrals to psychiatric services. At the 
health system level, involvement of a multidisciplinary 
care team (psychiatrists, gynecologists, pediatricians, 
and midwives) were recommended. One guideline speci-
fied the need for a nationally managed clinical network 
for perinatal mental health which should coordinate 
provision of services, establish pathways for referral and 
management, and establish competencies and training 
resources for health professionals. No recommendations 
were identified relating specifically to the intrapartum 
period.

For depression and anxiety, 256 recommendations 
covered psychosocial assessment using tools such as 
EPDS, pharmacotherapy (risk-benefit analysis, medica-
tion review, and dosage adjustment), and psychotherapy 
(e.g., cognitive behavioral therapy, interpersonal psy-
chotherapy) (Additional file  6: Table  7). Recommen-
dations for women at high risk—such as suicidal or 
severely depressed—included involvement of partner 
support, and appropriate use of home treatment or hos-
pitalization. Further clinical assessment were also rec-
ommended, including referral to psychiatric services, 
and actively supporting women to use mental health ser-
vices and counselling interventions. During the postna-
tal period, recommendations for breastfeeding included 
indications and possible risks associated with phar-
macotherapy. Additionally, recommendations covered 
neonatal monitoring for adverse effects associated with 
maternal use of psychoactive therapeutic agents. At the 
health system level, recommendations focused on avail-
ability of local guidelines, establishing health provider 
competencies, ensuring service availability for diagnosis 
and treatment, and providing education and training for 
involved health professionals.

The breadth of interventions for substance use disor-
ders varied by the type of substance (Additional file  6: 
Table  8). A total 186 recommendations covered inter-
ventions for screening and routine assessment, as well 
as specific recommendations for the management of 
women using amphetamines, benzodiazepines, cannabis, 
opioids, and psychostimulants. Compared to other high-
priority conditions, health systems made up a relatively 
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higher proportion of recommendations (12%) and cov-
ered the roles of case managers in coordinating care 
between multiple services (drug and alcohol services, 
family support services, general practitioners, probation 
and parole services, and community welfare organiza-
tions), statutory reporting, liaising with child protection 
agencies, and ensuring the availability of services for 
treatment and relapse protection programs.

For tobacco use, two guidelines were identified which 
provided 33 recommendations (Additional file 6: Table 9). 
For alcohol use disorders, six guidelines were identified 
which provided 122 recommendations (Additional file 6: 
Table  10). Recommendations mainly covered screen-
ing and clinical interventions during the antenatal and 
postnatal periods. For tobacco use, recommendations 
included universal assessment of smoking status, mater-
nal education on the harmful effects of smoking and 
advice for smoking cessation, engaging with partners for 
support, providing psychosocial and/or pharmacother-
apy interventions, and strategies for relapse prevention 
and management. For alcohol use disorders, screening 
using validated questionnaires such as the Alcohol Use 
Disorders Identification Test was recommended, as well 
as interventions to provide advice on abstinence, manag-
ing alcohol withdrawal syndrome, indications for breast-
feeding, and conducting assessments and monitoring 
for fetal alcohol spectrum disorder. For both conditions, 
health system recommendations included ensuring avail-
ability and access for prevention and management ser-
vices across existing sexual, reproductive, and childcare, 
or by community-based interventions. No clinical inter-
ventions were recommended during the intrapartum 
period.

Discussion
Main findings
We found that across 405 identified guidelines, recom-
mendations provided were largely focused on a small 
number NCD conditions with higher prevalence in preg-
nant women such as GDM and mental health disorders. 
Other clinically important conditions were found to have 
limited or no guidelines, demonstrated by our guideline 
mapping of which less than one-third of all guidelines 
accounted for nine of 14 NCD categories (neurological 
conditions, digestive diseases, genitourinary disease, con-
genital anomalies, musculoskeletal disease, respiratory 
diseases, skin diseases, oral conditions, and sense organ 
diseases). This distribution might reflect stronger inter-
national collaborative efforts to address higher-profile 
conditions which were specified in the United Nation’s 
Sustainable Development Goals such as cancers, car-
diovascular diseases, chronic respiratory diseases, and 

pre-existing diabetes mellitus [73]. Such international 
goals shape allocation of resources, but may mean that 
other, less prevalent, conditions are overlooked. There is 
a need to ensure that up-to-date guidelines are available 
to promote evidence-based care for all NCD conditions, 
regardless of prevalence. To our knowledge, this is the 
first scoping review of published guidelines for a com-
prehensive range of NCDs in the maternity care context. 
Findings of this study has proved critical for WHO in 
planning their future guideline development activities for 
high-priority conditions (diabetes, chronic hypertension, 
respiratory conditions, hemoglobinopathies and sickle 
cell disease, and mental and substance use disorders).

Only one guideline, published by NICE [51], addressed 
a range of different NCD conditions as the main topic. All 
other guidelines focused on a single disease or condition, 
highlighting the current “vertical” approach to NCDs in 
pregnant or postpartum women. However, this approach 
is not well-suited to address the issue of multi-morbid-
ity affecting pregnant women, where a more integrated, 
holistic approach to clinical care is required. Many NCD 
conditions co-occur due to shared risk factors. Addition-
ally, having one NCD condition can predispose women 
to develop another condition. Evidence from the UK 
found that more than 40% of pregnant women had multi-
morbidities and 70% of women with multi-morbidities 
had a mental health condition [74]. These complex rela-
tionships between NCDs and the lack of integrated NCD 
guidelines identified highlight the need to transition away 
from the “single disease” approach in current guidelines, 
towards a more woman-centered approach which facili-
tates the integration of a range of NCD care recommen-
dations with maternity service provision.

One of the major challenges for NCD management is 
ensuring delivery of effective care in limited-resource 
settings. An estimated 295,000 maternal deaths occur 
worldwide each year, 99% of which occur in low- and 
middle-income countries (LMICs), with 14.8% due 
to pre-existing medical conditions [75]. Most guide-
lines were published in HICs, with less than 10% of the 
guidelines found published in MICs and no guidelines 
identified in low-income countries. Notably, two coun-
tries (India and South Africa) had published a number 
of NCD-related guidelines for national use, and both 
have a considerable burden of NCD-related maternal 
morbidity and mortality [76, 77]. This finding highlights 
the need for guidelines tailored to limited-resource 
contexts, particularly those with a high burden of 
NCD-related morbidity and mortality. By strengthen-
ing NCD prevention and management, it will contrib-
ute as a critical component to reach SDG targets for 
reduction of both maternal mortality, and premature 
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mortality due to NCDs [73]. The difference in guide-
line availability between HICs and LMICs is consistent 
with previous studies which compared NCD guidelines 
for non-pregnant adults [78–81]. This could be partly 
explained by low prioritization of NCD-related activi-
ties in national health policies, or limited human and 
financial resources to support guideline development. 
Thus, efforts to develop and implement context-appro-
priate guidelines are urgently required to help improve 
NCD-related care in LMICs.

This mapping of over 1800 recommendations from 47 
guidelines on high-priority conditions revealed that most 
recommendations pertained to antenatal interventions, 
such as early detection, screening tools, and pharmaco-
logical treatment for diseases and their complications. 
Our generated map of interventions was used to guide 
development of future WHO maternal health guidelines, 
as well as identified gaps in currently recommended 
practice. While the antenatal period is longer and pre-
sents more opportunities for clinical intervention, the 
intrapartum and postnatal periods remain important for 
provision of NCD care to reduce the risk of obstetric and 
perinatal complications [82]. Additionally, the postnatal 
period is a critical window for optimizing NCD preven-
tion and management in long-term, as well as ensuring 
continuity into primary or specialist care [83]. Given 
the variation in quality and depth of recommendations, 
it was challenging to identify which group of interven-
tions would be considered part of an essential “minimum 
package” for managing NCDs in pregnant and postpar-
tum women. Future guideline development efforts could 
consider focusing on the most critical interventions for 
reducing NCD-related maternal morbidity and mortal-
ity, as well as interventions to reduce variation in quality 
of NCD-related care. Future analyses that compare rec-
ommended interventions from different countries might 
help explain national differences in coverage or quality 
in NCD-related maternity care, or NCD-related health 
outcomes.

While guidelines are important and useful tools, the 
translation of knowledge into improved health outcomes 
is largely dependent on guideline uptake. Limited imple-
mentation of guidelines in maternity care contexts are 
frequently reported in LMICs [84, 85], due to key bar-
riers such as low awareness of the guideline and/or dis-
ease burden, physician disagreement or perceived lack 
of relevance, and inadequate training or infrastructure 
to promote intervention use [86]. Thus, in development 
of future NCD guidelines, policymakers should consider 
the contextual factors in low-resource settings which 
may affect the adoption and uptake of recommendations. 
This should be supplemented with ongoing research to 

explore barriers and facilitators of guideline implemen-
tation in antenatal, intrapartum, and postnatal care par-
ticularly in LMICs.

To assess as many guidelines as possible, we undertook 
a broad, comprehensive search in four databases and 
searched websites of over 160 national and international 
societies, colleges, and organizations. This study also 
focused on selected high-priority conditions informed 
by judgements of expert stakeholders participating in a 
WHO technical consultation. We also adhered to best-
practice principles in conducting the searches, duplicate 
screening, and data extraction in this scoping review. 
However, we recognize that certain limitations exist. 
While we aimed to capture as many guidelines as pos-
sible, guidelines are not well-indexed in electronic data-
bases, and it is possible some eligible guidelines may not 
have been identified. Other evidence-based products are 
used to support clinical decision-making but were not 
included in this review, such as hospital protocols, job 
aids or textbooks. As a scoping review, we did not under-
take quality appraisal of individual guidelines, though 
to partially mitigate this the eligibility criteria specified 
including only those guidelines where recommendations 
were based on a systematic review of evidence. Detailed 
quality assessments of individual guidelines using vali-
dated tools such as AGREE II [87] could help distin-
guish higher-quality guidelines. We also acknowledge 
that most identified guidelines were from HICs, and it 
is not known whether these guidelines are applicable or 
appropriate for limited-resource settings. In addition, 
more detailed comparisons at the level of individual rec-
ommendations for the same condition would help iden-
tify where and why different guidelines disagree. Lastly, 
though this review was reasonably broad, an expanded 
focus to explore guidelines on pre-conception care (par-
ticularly regarding diet and nutrition) would provide 
value to ensuring continuity of care. Similarly, as obe-
sity-related guidelines for maternity care settings were 
not included in this study, future exploration in this area 
is warranted.

Conclusions
This scoping review identified 405 guidelines on the 
management of NCDs during antenatal, intrapartum, 
and postnatal care. Overall, this study provides a robust 
assessment of the availability, focus, and scope of cur-
rent available guidelines on NCD management within 
maternal health services, which will inform the scope of 
WHO’s future guideline development activities. There is 
a clear need for NCD-related maternity guidelines that 
are developed specifically for limited-resource settings.
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