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Background  
Establishing a practical anthropometric 
measurement, with an appropriate cut-off 
threshold, to identify pregnant women as 
undernourished in humanitarian settings 
can assist in the implementation of necess-
ary interventions to avoid unfavourable 
maternal and birth outcomes. A key gap 
in maternal nutrition is that there is cur-
rently no agreed-upon standard set in the 
Sphere Handbook that defines maternal 
acute undernutrition through an optimal, 
context-specific MUAC cut-off point 
(Sphere Association, 2018).  
 

In 2013, Médecins Sans Frontières Swit-
zerland undertook an extensive literature 
review (Ververs et al, 2013) of articles pub-
lished between January 1995 and September 
2012 exploring anthropometric indicators 
that are able to identify pregnant women 
as acutely undernourished and at risk for 
adverse outcomes – including maternal 
mortality, low birth weight (LBW), intra-
uterine growth restriction (IUGR), pre-
term birth (PTB), small-for-gestational-
age (SGA), and stunting at birth.  
 

The review concluded that maternal 
MUAC can be used as a reliable indicator 
of risk of LBW. Maternal MUAC was ident-
ified as the preferential indicator, as opposed 
to body mass index, maternal weight for 
gestational age, maternal weight gain, or 
maternal stature. Maternal MUAC has a 
strong association with birth weight, is a 
simple measurement to take, particularly 
in humanitarian contexts, and is indepen-
dent from gestational age. The proposed 
conservative cut-off value to enrol pregnant 
women in nutritional programmes, most 
frequently supplementary feeding pro-
grammes, was a MUAC of <23 cm. 
 

This scoping review aims to analyse 
studies published after September 2012, 
specifically focusing on determining the 
specific MUAC cut-off threshold used to 
identify adverse birth and maternal out-

What we know: 
Maternal mid-upper-arm circumference (MUAC) was found to be a 
reliable indicator for risk of subsequent low birth weight (LBW) 
following a comprehensive review of anthropometric indicators in 2013. 
However, optimal MUAC cut-off thresholds to identify poor birth and 
maternal outcomes have remained contentious, with different 
thresholds being recommended.  
 
What this adds:  
This scoping review analyses evidence after 2012 to determine whether 
more recent data sheds further light on optimal MUAC cut-off 
thresholds to identify those at risk of negative outcomes. The findings 
highlight that a MUAC cut-off threshold of <23 cm is predictive for 
identifying pregnant women at risk of adverse birth outcomes, 
particularly LBW.
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comes to understand if a MUAC of <23cm 
should be used rather than a MUAC of 
<21cm as is used in some humanitarian 
nutrition programmes.  
 
Methodology 
Data were abstracted from a comprehen-
sive literature search conducted primarily 
in the PubMed and Embase electronic 
databases on literature published between 
September 2012 and October 2022. Ad-
ditional eligible studies were sought after 
reviewing the reference lists of identified 
articles. The focus was on MUAC cut-off 
thresholds to identify risk of adverse 
birth and/or maternal outcomes (out-
comes are listed in Table 1). PRISMA 
guidelines facilitated the preparation of 
this research protocol. 
 

Inclusion criteria were: availability in 
full text, peer reviewed, in English, and 
focused on adult maternal anthropometry. 
This review was not specifically restricted 
to studies conducted in low- and middle-
income countries or protracted humani-
tarian settings.  
 

Since individual studies were not com-
parable and different approaches were 
taken for study analyses, a meta-analysis 
was not conducted. Data were synthesised 
based on the results of each individual 
study, and quantitative results were extracted 
and organised in thematic tables.  
 

Duplicate publications and studies ana-
lysing the same study populations for 
similar outcomes were excluded. Additional 
exclusions consisted of results involving: 
twins, triplets, adolescents, substance abuse, 
anaemia, cigarette smoking, in-vitro fer-
tilisation, drugs and hormones, disease, 
and obesity. The quality of studies was as-
sessed using an adaptation of the New-
castle-Ottawa Quality Assessment Scale 
and the Joanna Briggs Institute Critical 
Appraisal Checklist. 
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Findings  
A total of 5,099 articles was initially identified. 
This was narrowed down to seven suitable ar-
ticles – which were categorised as either ‘good’ 
or ’fair’ quality – after multiple stages of review 
(Figure 1). The studies were conducted in Bang-
ladesh, Cambodia, Ethiopia, Kenya, and India 
and included women delivering in hospitals 
(three studies), attending antenatal services (two 

Outcome Definition

Low birth weight (LBW) Newborn whose birth weight is <2,500 g.

Intra-uterine growth 
restriction (IUGR)

Foetus whose estimated birth weight is below the 10th percentile for its 
gestational age, birth weight <2,500 g for gestational age greater than 37 
weeks, and abdominal circumference below the 2.5th percentile.

Pre-term birth (PTB) Newborn whose birth is before 37 weeks of gestation.

Small-for-gestational- 
age (SGA)

Newborn whose weight below the 10th percentile for its gestational age.

Stunted at birth Impaired linear birth: a newborn who falls below -2 standard deviations 
on the recommended length/height-for-age growth charts. 

Maternal mortality Pregnancy-related death, occurring during pregnancy and childbirth or 
within 42 days of termination of pregnancy.

Maternal morbidity Any health condition arising from or complicating pregnancy and 
childbirth that affects overall well-being and/or functioning of the 
woman.

                
Definitions of outcome measures usedTable 1

studies), or part of nutrition interventions (two 
studies). Three studies were cross-sectional in 
nature, two were cohort studies, one was a ran-
domised control trial, and one was an un-
matched case-control study. According to the 
adapted quality assessments based on specific 
study type, all included studies were deemed of 
good or fair quality, with none being categorised 
as poor quality.  

The seven studies (Table 2) demonstrate the 
specific maternal MUAC cut-off threshold values 
and the corresponding birth outcomes of LBW, 
IUGR, SGA, and stunted at birth; sufficient 
data were not provided on maternal outcomes. 
Five of these studies indicate a MUAC of <23 
cm as strongly predictive for identifying pregnant 
women as at risk for at least one of these adverse 
birth outcomes, while one study uses a MUAC 
cut-off value of ≤ 23 cm and another study 
used <22 cm. None of these cut-off values are 
found to be associated with gestational age.  
 

Five of the studies looked at the adverse 
birth outcome of LBW, with evidence suggesting 
that a MUAC <23 cm was significantly associated 
with LBW. One study explored the birth outcome 
IUGR, and found a MUAC <23 cm measured 
at delivery to be associated with IUGR. Another 
study explored SGA and found no significant 
association with a MUAC <23 cm and SGA. 
Being stunted at birth was explored in two 
studies and a MUAC of <23 cm measured 
during the third trimester was associated with 
being stunted at birth, although this result was 
not statistically significant. No studies looked 
at outcomes such as PTB, maternal morbidity, 
and maternal mortality.  
 
Discussion 
This scoping review explored recently published 
literature concerning appropriate MUAC cut-
off thresholds that can identify pregnant women 
as undernourished and at risk for adverse birth 
outcomes. Most of the studies identified utilised 
a MUAC threshold of <23 cm to identify preg-
nant women at risk for the following birth out-
comes: LBW, IUGR, SGA, and stunted at birth. 
Results on maternal morbidity and maternal 
mortality were not sufficiently available.  
  

All studies in Table 2 determined maternal 
MUAC cut-off values to be independent of ges-
tational age, which is particularly important 
for humanitarian contexts since gestational age 
is often unknown for pregnant women in such 
emergency contexts.  
 

A more recent cross-sectional study from 
Ethiopia found MUAC <23 cm to be significantly 
associated with adverse birth outcomes (adjusted 
OR= 5.93, 95% CI: 3.49, 10.08) (Degno et al, 
2021). However, this study was not included in 
this scoping review because it broadly references 
‘adverse birth outcomes’ among study partici-
pants, rather than specifying MUAC to be as-
sociated with individual birth outcomes.  
 

The study from India (Vasundhara et al, 
2019) that used a maternal MUAC cut-off value 
of ≤ 23 cm did not demonstrate any significant 
associations with LBW or SGA. Here, the usage 
of the ‘less than or equal to’ symbol (≤) is 
unclear as it leaves the specific threshold open 
for interpretation. Since measurements were 
not completed in millimetres but rather in cen-
timetres, it is unclear whether values between 
23.1 cm and 23.9 cm or 23.4 cm were included 
in this threshold criteria.  
 

The Sphere Handbook states to consider 
MUAC <21 cm as an appropriate cut-off for 
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Records identified through 
database searching (n = 5,099)

Additional records identified 
through other sources (n = 25)

Records after duplicates 
removed (n = 2,079)

Records screened (n = 789) Records excluded (n = 750)

Full-text articles assessed for 
eligibility (n = 39) 

Records excluded (n = 35) 
  Reason 1: non-English text 
  Reason 2: no full text available 
  Reason 3: irrelevant topic

Studies included in review  
(n = 4)

Additional records identified 
through forward-backward 
searches (n = 3)

Total number of studies 
included in review (n = 7) 

                
Article identification and inclusion flowchartFigure 1
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Study  Study 
Population 

Sample Size 
(n)

Study type Time of MUAC 
Measurement

MUAC Cut-
off Value

Statistical 
Test

LBW IUGR SGA Stunted at 
Birth

Nyamasege et al. 
2018 
(Kenya)

PW enrolled in 
nutrition 
education 
programme 

1,001 women Cluster 
randomized 
controlled 
trial 

Baseline and 
pre-birth

< 23 cm OR (95% CI) 2.57  
(1.15, 5.78)

n/a n/a n/a

Adane & Dachew 
2018 
(Ethiopia)

PW delivering in 
a hospital 

662 women Cross-
sectional

Delivery < 23 cm  OR (95% CI) 3.4  
(1.38, 8.60)

n/a n/a n/a

Vasundhara et al. 
2019 
(India)

PW attending 
antenatal 
services 

928 women Prospective 
cohort 

1st and 2nd 
trimester

≤ 23cm OR (95% CI) 1.083  
(0.46, 2.58)

n/a 0.90  
(0.42, 
1.93)

n/a

Siyoum, Melese 
2019 
(Ethiopia)

PW delivering in 
a hospital 

330 women Unmatched 
case-control

Delivery < 22 cm OR (95% CI) 2.89  
(1.58, 5.29)

n/a n/a n/a

Kpewou et al. 
2020 
(Cambodia)

PW attending 
antenatal 
services 

779 women  Longitudinal  3rd trimester < 23cm OR (95% CI) n/a n/a n/a 1.621  
(1.00, 2.64)

Tesfa et al. 
2020 
(Ethiopia)

PW delivering in 
a hospital 

803 women  Cross-
sectional

Delivery < 23 cm  OR (95% CI) n/a 2.10  
(1.39, 3.01)

n/a n/a

Haque et al. 
2021 
(Bangladesh)

PW enrolled in 
household-based 
nutritional 
programme

5,069 women Cross-
sectional

N/A < 23 cm OR (95% CI) 1.77  
(1.61, 1.96)

n/a n/a 1.32  
(1.19, 1.47)

                
Studies post- September 2012 using maternal MUAC to identify adverse birth outcomesTable 2

the selection of pregnant women at risk during 
emergencies (it also states that a MUAC of <23 
cm indicates a moderate risk among pregnant 
women, although moderate risk is not defined 
(Sphere Association, 2018)). The findings from 
this review do not support the presented state-
ment, as it has been demonstrated that there is 
a clear risk of low birthweight found with 
MUAC <23 cm, with potential associations 
with other birth outcomes; therefore, we are 
not in agreement that <21 cm is an appropriate 
cut-off value to indicate pregnant women as at 
risk during emergencies.  
 

Though both the previous Médecins Sans 
Frontières study from 2013 and this scoping 
review suggest using MUAC <23 cm for pregnant 
women as an indicator of risk for adverse birth 
outcomes in humanitarian contexts, we do not 
have sufficient information to determine if 
MUAC also can be used as an indicator predicting 
the potential benefit (e.g., improved foetal 
growth) of a certain nutritional intervention. 
Additional information is required on which 
nutritional interventions with enrolment based 
on MUAC can sufficiently avert adverse risks.  
 

Lastly, there is a substantial focus in the 
studies identified on MUAC and adverse infantile 
or foetal outcomes. However, there is significant 
need to have more information on adverse ma-
ternal outcomes.  
 
Limitations 
Limitations of the current literature include the 
lack of research on maternal outcomes. Addi-
tionally, these studies lack focus on humanitar-
ian emergencies or conflict settings, although 
their findings are still applicable to such con-
texts. Additionally, only seven studies were in-
cluded in the final results, meaning that con-
clusions need to be met with a certain degree 
of caution. This further highlights the need for 
more research on this important topic.  
 

Limitations of this scoping review include 
potential bias due to having only one quality 

assessment reviewer, lack of comparability be-
tween studies due to variations in sample size, 
methodology, and context, exclusion of studies 
not available in English that may contain valuable 
results, and the omission of non-peer-reviewed 
grey literature, which could have provided note-
worthy data.  
 
Recommendation  
A recommendation for future research would 
be to study the enrolment of pregnant women 
in nutritional interventions based on the use of 
MUAC <23 cm in efforts to reduce the risk of 
adverse outcomes. Additionally, future studies 
should not solely focus on adverse birth out-
comes but also maternal outcomes.  
 
Conclusion 
The currently available research supports using 
maternal MUAC as the most appropriate anthro-
pometric measurement and rapid assessment tool 
for identifying pregnant women as acutely under-
nourished and potentially in need of nutritional 
intervention to prevent adverse birth outcomes. 

This is particularly noteworthy in resource-li-
mited settings, such as protracted humanitarian 
settings or emergencies. An advantage of measur-
ing MUAC is that it requires minimal training 
and is reliable in identifying nutritional status. 
Initially, there has been no universal absolute cut-
off value identified; however, this review supports 
the specific cut-off threshold for maternal MUAC 
in this context as <23 cm.  
 
For more information, please contact Sonia 
Kapil at soniackapil@gmail.com  
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Statistically significant values are in bold (p<0.05).        Grey cell indicates no data available

Editor’s note 
The importance of developing guidance to 
treat maternal undernutrition in humanitar-
ian contexts for both improved birth and ma-
ternal outcomes is currently being explored 
within a Women’s Nutrition Taskforce estab-
lished within the Global Nutrition Cluster 
Technical Alliance. The results of this review 
are being used by the Taskforce to inform the 
development of operational guidance for 
women’s nutrition in humanitarian contexts. 


