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Key questions

What is already known?
►► Anaemia and low haemoglobin are important risk 
factors for health and nutritional status among wom-
en and children.

►► Global and regional anaemia prevalence have been 
reported by various sources, including the Global 
Burden of Disease Study and the Nutrition Impact 
Model Study Group (Anaemia).

►► Global estimates among refugees have not been 
previously published.

What are the new findings?
►► Anaemia was a problem of severe public health sig-
nificance in more than half of surveys among chil-
dren 6–59 months and in approximately a quarter of 
surveys of non-pregnant women aged 15–49 years.

►► While the anaemia prevalence estimated among the 
displaced were high, the burden and regional pat-
terns mirror that of the general population.

What do the new findings imply?
►► The presented data provide the first consolidated re-
port of anaemia among displaced persons allowing 
for improved global comparisons and monitoring.

►► The findings of sustained, high levels of anaemia 
suggest a need for continued multisectoral efforts to 
reduce anaemia, with specific focus on children un-
der 2 years of age and refugee settings in the West 
and Central Africa region.

ABSTRACT
Introduction  Displaced persons have a unique risk 
for developing anaemia due to often limited diets, 
overcrowding, new infections and inadequate sanitation 
and hygiene. The lack of anaemia prevalence estimates 
among the displaced inhibit global planning for anaemia 
reduction.
Methods  We analysed population representative, cross-
sectional nutrition surveys from 2013 to 2016 conducted 
by the United Nations High Commissioner for Refugees and 
partner agencies. Included surveys measured haemoglobin 
concentration among children 6–59 months, non-pregnant 
women 15–49 years, or both groups. For each survey, 
we calculated mean haemoglobin and prevalence of total 
anaemia (<110 g/L in children, <120 g/L in women), 
and classified public health severity following WHO 
guidelines. Pearson correlations between indicators from 
women and children surveys were calculated where both 
subpopulations were measured.
Results  Analysis included 196 surveys among children 
and 184 surveys among women from 121 unique refugee 
settings in 24 countries. The median prevalence of total 
anaemia in children and women was 44% and 28%, 
respectively. Sixty-one per cent of child surveys indicated a 
problem of severe public health importance compared with 
25% of surveys in women. The prevalence of total anaemia 
in children and women was strongly correlated (ρ=0.80). 
Median prevalence of total anaemia was approximately 
55% greater and mean haemoglobin was 6 g/L lower 
among children age 6–23 months compared with children 
24–59 months. West and Central Africa region had the 
highest median prevalence of anaemia both in women and 
children.
Conclusion  While the burden of anaemia is high among 
the displaced, it mirrors that of the general population. 
Haemoglobin should continue to be measured in nutrition 
surveys in refugee settings. Sustained, multisectoral efforts 
to reduce anaemia are needed, with specific focus on 
children under 2 years of age and refugee settings in the 
West and Central Africa region.

Background
Anaemia is prevalent among women and 
children throughout the world. Globally, 
approximately 43% of children, 29% of 

non-pregnant women and 38% of pregnant 
women are estimated to be anaemic.1 The 
aetiology of anaemia is complex, resulting 
from infections, inherited blood disorders, 
non-communicable diseases and nutritional 
deficiencies, with the relative contribution 
of each highly varied across settings.2–4 Iron 
deficiency anaemia (IDA), the major cause of 
anaemia in many countries, has been linked 
with poorer motor,5 social-emotional,6 7 and 
cognitive function8 in infancy, in addition to 
neurophysiologic differences later in life.9 
IDA among pregnant women has been asso-
ciated with increased risk of maternal and 
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perinatal mortality,10–12 as well as low birth weight of chil-
dren.13 14 These poor health outcomes exist as part of a 
larger dynamic ecosystem in which the social, economic 
and political context drive malnutrition15 through routes 
of poverty,16 17 exposure to pathogens18 19 and inadequate 
or poor quality diet.17

As previous studies have documented, refugees and 
displaced persons have a unique risk for nutrient defi-
ciencies; overcrowded living spaces, inconsistent access 
to clean water, safe sanitation, and adequate hygiene, and 
heightened exposure to infectious diseases all exacerbate 
risk.20–22 Importantly, diet patterns among the displaced 
play an important role in propagating malnutrition. 
Caloric intake is often primarily from non-perishable 
core commodities that can result in limited micronu-
trient intake.23 24 Traditionally, fortified staple foods have 
been provided to those living in refugee settings in the 
form of food assistance.25 Dependency on food assistance 
to supplement nutritional needs, however, may further 
increase the risk of micronutrient deficiencies, princi-
pally among those living in long-term camp settings.26–28 
Furthermore, evidence suggests that anaemia may be a 
public health concern among the displaced even where 
the prevalence of acute malnutrition does not reach 
thresholds for alarm.29

Despite the public health importance of anaemia in 
displaced populations and current programmes designed 
to address this problem, global estimates of anaemia 
among individuals living in refugee settings are limited. 
To address this information gap, the 2008 United Nations 
High Commissioner for Refugees (UNHCR) Anaemia 
Strategy prioritised standardisation of population-level 
anaemia estimation.30 A decade later, surveys including 
haemoglobin measurements have been completed in a 
majority of refugee settings supported by the agency. Our 
aim, therefore, was to assess global patterns in anaemia 
among children 6–59 months and non-pregnant women 
of reproductive age living in refugee settings between 
2013 and 2016. Measuring the burden of anaemia among 
these populations is a preliminary step towards formu-
lating programmatic directions for the nutrition and 
public health sectors.

Methods
Data source
Data were obtained from population representative, 
cross-sectional surveys conducted in refugee camps or 
among refugees living in host communities between 
2013 and 2016 by UNHCR and its partner agencies. 
Survey design and implementation reflected the UNHCR 
Standardised Expanded Nutrition Surveys (SENS) guide-
lines,31–33 a standardised methodology to conduct peri-
odic nutrition surveys in refugee settings, and are based 
on Standardised Monitoring and Assessment of Relief 
and Transitions methods.34 Surveys applied cluster 
sampling, simple random sampling, systematic random 
sampling, or exhaustive sampling design depending on 

the type of setting, population size and availability and 
quality of household lists. Cluster surveys were conducted 
using a two-stage cluster sampling design: the first stage 
used probability-proportional-to-size to select clusters, 
followed by a random selection of households.31 33

SENS surveys are used to monitor the nutritional 
and health status of displaced populations. Standard 
survey modules—Anthropometry and Health, Anaemia, 
Infant and Young Child Feeding Practices, Food Secu-
rity, Water and Sanitation and Hygiene and Mosquito 
Net Coverage—were included or excluded by setting 
based on priority data needs and existing or planned 
public health interventions. Our analysis used surveys 
that included haemoglobin concentration measurement 
from children aged 6–59 months and/or non-pregnant 
women aged 15–49 years.

SENS guidelines recommend different household 
sampling strategies for anaemia measurement based on 
a setting’s implemented or planned nutritional inter-
ventions. Either all households, or half of the house-
holds, included in the survey were randomly selected 
for haemoglobin measurement.31 33 Once a household 
was selected, haemoglobin testing was conducted on all 
eligible children and/or women. Haemoglobin concen-
tration was measured using a capillary blood sample from 
the fingertip and recorded in grams per decilitre (g/dL) 
or grams per litre (g/L) using the HemoCue Hb 301 
Analyser.31 32 35 Functioning of the HemoCue machines 
(photometer and microcuvette) were evaluated prior to 
the start of data collection and at the midpoint of data 
collection using liquid control solutions (Eurotrol Hb 
301 Control) .

Surveys were conducted by separate teams of local 
enumerators in each setting. Interviews were conducted 
in the local language of the refugees. Enumerators were 
trained for an average of 5 days. Prior to data collection 
in each setting, a pilot test was conducted. Teams were 
supervised during data collection by UNHCR nutrition 
staff as well as supervisors from partner agencies or local 
governments in select settings. In most settings, data 
were collected on mobile phones using Open Data Kit 
software.

Data analysis
Haemoglobin measures were adjusted in accordance with 
the 2001 WHO guidelines in settings at an altitude greater 
than 1000 metres above sea level.36 37 Adjustments for 
smoking and inflammation were not performed as these 
data were not collected. Haemoglobin concentrations 
were categorised according to WHO recommended cut-
off values to calculate the prevalence of anaemia. Among 
children aged 6–59 months, anaemia was classified as 
total (<110 g/L), mild (100–109 g/L), moderate (70–99 
g/L) and severe (<70 g/L).36 38 Among non-pregnant 
women aged 15–49 years, anaemia was classified as total 
(<120 g/L), mild (110–119 g/L), moderate (80–109 
g/L) and severe (<80 g/L).36 38 Haemoglobin values in 
children or women greater than 180 g/dL or less than 40 
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g/dL were excluded from analysis.39 Due to the low prev-
alence of severe anaemia among children and women, a 
‘moderate+severe classification’ was created and defined 
as haemoglobin measures below 100 g/L for children, 
and below 110 g/L for women. For both women and chil-
dren, we excluded surveys missing haemoglobin meas-
ures for 70% or more of eligible participants.

Surveys were classified according to whether data were 
collected in children only, women only, or in both chil-
dren and women. For each survey, mean haemoglobin 
and prevalence of total, mild, moderate, severe and 
moderate+severe anaemia were calculated for children 
and women. The median and IQR were calculated for 
survey-level mean haemoglobin and anaemia prevalence. 
Additionally, surveys were classified as having a problem 
of severe public health importance if total anaemia prev-
alence was ≥40%, based on 2000 WHO guidelines.38 Esti-
mates by six geographic regions and survey year were also 
calculated. Ethiopia and Chad were classified geograph-
ically as their own categories due to the large number of 
surveys conducted in each country.

One objective of our analysis was to describe the haemo-
globin concentration and prevalence of anaemia for chil-
dren and women residing in UNHCR refugee settings. 
We did this in three ways. First, we performed analyses 
that included all surveys. Second, since many settings 
had more than one survey conducted during the study 
period, we repeated analyses to present only one estimate 
for each anaemia indicator per setting. In the settings 
with more than one survey during the study period, we 
calculated the median value by setting for each anaemia 
indicator. Finally, we repeated this analysis using the esti-
mate for each anaemia indicator from the most recent 
survey in each setting instead of the median value. There 
was little difference between the two methods of analyses 
(online supplementary files 1–3).

In the subset of surveys where haemoglobin measure-
ments were conducted among both children and women, 
Pearson correlations between anaemia indicators in these 
populations were calculated. Region-specific correlations 
were calculated for all regions except South Asia due to 
the small number of settings where the survey measured 
anaemia in both women and children (n=4); however, 
South Asia surveys conducted in both women and chil-
dren were included in overall correlation analyses.

All data aggregation, cleaning and analyses were 
performed using SAS software V.9.3 and V.9.4.40 41 All 
figures were produced in RStudio V.1.1.463, using the 
reshape2 and ggplot2 packages.42–44

The Internal Review Board of the Centres for Disease 
Control and Prevention reviewed the study protocol and 
determined it to be non-research secondary analysis of 
routinely collected programmatic data. No individual 
identifiers were included in the datasets used for this 
analysis.

Patient and public involvement
Patients were not involved in this study.

Results
Two hundred and twenty-five surveys conducted during 
2013–2016 among children were available for anal-
ysis, of which 196 of them measured haemoglobin and 
were therefore included in the study. For non-pregnant 
women, there were 195 surveys available and 184 surveys 
were included in this study. Of those, 165 surveys collected 
data on both women and children (online supplemen-
tary file 4). Overall, 81 (41.3%) surveys assessing children 
and 80 (43.5%) surveys assessing women used a cluster 
sampling design. From the included surveys, 96/92 
560 (0.1%) children and 21/44 519 (0.05%) women 
were determined to have biologically implausible values 
and excluded. The proportion of values excluded and 
missing due to study design, absence or refusal by survey 
are presented in online supplementary files 5 and 6.

Surveys were conducted in refugee settings located in 
24 countries. Ethiopia and Chad had the largest number 
of surveys conducted (50 surveys for children and 37 
surveys for women in Ethiopia, 38 surveys for children 
and 42 surveys for women in Chad). In all other coun-
tries, the total number of surveys conducted ranged from 
one to 18 surveys. The region with the greatest number 
of surveys of both children and women was Eastern and 
Southern Africa (64 and 58 surveys, respectively). Only 
four surveys were conducted in children and six surveys 
conducted in women in South Asia during the study 
period (online supplementary file 4).

Many settings had multiple surveys conducted during 
the study period (online supplementary file 7). Among 
surveys that collected data on children, 53% of settings 
had one survey, 27% had two surveys, 16% had three 
surveys and 4% had four surveys conducted. The 
surveys that collected data on women followed a similar 
pattern—57% of settings had one survey, 18% had two 
surveys, 22% had three surveys and 3% had four surveys 
conducted. With the exception of one setting, no surveys 
were conducted in the same setting more than once in a 
given year.

Anaemia in children
In all surveys that measured haemoglobin in children 
6–59 months, the median prevalence of total anaemia 
was 44% and median prevalence of moderate+severe 
anaemia was 19%. Severe anaemia did not contribute 
significantly to the overall prevalence of total anaemia; 
in 88% of surveys, less than 2% of children had severe 
anaemia. Mild anaemia accounted for more than half of 
total anaemia in the majority (73%) of surveys assessed. 
Moreover, approximately three in five surveys showed a 
prevalence of total anaemia among children 6–59 months 
that constitutes a problem of severe public health signif-
icance.

For all surveys, children age 6–23 months had higher 
prevalence of anaemia (median difference (IQR): 13% 
(10 – 18)) and lower mean haemoglobin compared 
with the children age 24–59 months in the same survey 
(median difference (IQR): −44 g/L (−33 to−55)) (not 
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presented). Such that, if restricted to prevalence of 
moderate+severe anaemia in children 6–23 months, 31 
(16%) surveys would still have exceeded the threshold of 
public health significance.

South Asia had the lowest prevalence of total anaemia 
(23%) and moderate+severe anaemia (4%), but these 
results were based on a small number of surveys. In 
contrast, West and Central Africa had the highest 
prevalence of total anaemia (58%) and moderate+se-
vere anaemia (32%); all but one of the surveys in the 
region, regardless of setting, indicated a problem of 
severe public health significance (table 1). The median 
prevalence of total and moderate+severe anaemia in 
the other four regions were similar (range of median 
total anaemia prevalence was 39%–44%, and range of 
moderate+severe anaemia prevalence was 15%–20%). 
However, while little variability in the median prevalence 
of anaemia among children 6–59 months was observed 
between regions, there was substantial within region 
variability (figure 1).

There were no clear trends in the mean haemoglobin 
concentration or in the median prevalence of anaemia by 
year. Additionally, the findings were similar when these 
analyses were repeated using setting rather than survey as 
the unit of analysis (table 1, online supplemental file 1).

Anaemia in women
In all surveys that measured haemoglobin in women, the 
median prevalence of total anaemia and median preva-
lence of moderate+severe anaemia was 28% and 11%, 
respectively. Eighty-seven per cent of surveys had a prev-
alence of severe anaemia among women less than 2%; 
whereas, approximately a quarter of surveys reported 
total anaemia prevalence of ≥40% (table 2). Mild anaemia 
accounted for more than half of total anaemia in the 
majority (76%) of surveys assessed. Generally, anaemia 
prevalence in women was substantially lower compared 
with the prevalence of anaemia among children.

Similar to the findings among children, West and 
Central Africa had the highest median prevalence of total 
anaemia and moderate+severe anaemia (51% and 26%, 
respectively). In West and Central Africa, 83% of surveys 
indicated a problem of severe public health significance. 
All other regions had similar levels of anaemia preva-
lence, with median total anaemia prevalence ranging 
from 18% to 33% and median moderate+severe anaemia 
prevalence ranging from 8% to 17%. While Chad and 
South Asia had the lowest median prevalence of moder-
ate+severe anaemia (8%), Chad showed the lowest 
median prevalence of total anaemia (18%). Variability 
of anaemia estimates within each region is displayed in 
figure 1.

There were no notable differences in the median prev-
alence of total anaemia or moderate+severe anaemia 
across years. Findings were similar when these analyses 
were repeated using setting rather than survey as the unit 
of analysis (table 2, online supplemental file 2).

Correlations of anaemia between children and women
Despite the fact that the prevalence of anaemia in women 
was much lower than in children, the prevalence of total 
anaemia, moderate+severe anaemia and mean haemo-
globin concentration between children and women 
showed a highly significant, strong positive correlation 
(0.80, 0.76, 0.79, respectively; p<0.0001 for all). Across 
regions, Ethiopia and Chad showed the strongest corre-
lation, whereas West and Central Africa showed the 
weakest correlation across all anaemia indicators (table 3, 
figure 2). Findings were similar when these analyses were 
repeated using setting rather than survey as the unit of 
analysis (table 3, online supplemental file 3).

Discussion
The presented analysis provides evidence of low haemo-
globin concentration and high prevalence of anaemia 
among populations living in refugee settings. Surveys of 
children aged 6–59 months had median total anaemia 
prevalence of 44%, compared with 28% in non-pregnant 
women of reproductive age (15–49 years). The prev-
alence of total anaemia reached or exceeded 40%, the 
global threshold for a problem of severe public health 
significance according to WHO classification, in 61% 
of surveys of children and 25% of surveys of women.38 
These data therefore suggest persistent, high levels of 
anaemia. Ongoing measurement of anaemia in annual 
nutrition surveys is therefore valuable to monitor trends 
in prevalence as refugee settings globally progress in 
implementing evidence-based programmes. Targeted 
studies may also be valuable to characterise how ongoing 
displacement and implementation challenges each 
contribute to high prevalence.

Among children, the median prevalence of total 
anaemia reached or exceeded the 40% threshold in all 
regions of Africa, except for Chad. Anaemia prevalence 
was notably lower in surveys from South Asia, assessing 
mainly Bhutanese refugees in Nepal and Rohingya refu-
gees in Bangladesh. The lower prevalence estimates 
observed in these populations may reflect long-standing 
multisectoral efforts to mitigate anaemia in these two 
countries as part of the UNHCR Anaemia Strategy; 
the UNHCR Anaemia Strategy started in 2008–09 and 
primarily targeted refugee operations in seven coun-
tries including Nepal and Bangladesh.30 45 Prevalence of 
anaemia was highest in West and Central Africa; nearly 
all settings evaluated had prevalence values suggestive of 
a problem of severe public health significance in both 
children and women. The high burden of anaemia in this 
region may be due to multiple factors. Previous studies 
have noted a larger contribution of malaria to anaemia 
in countries of West Africa relative to other regions.1 46 47 
Additionally, none of the countries assessed in this region 
were a major focus of the UNHCR Anaemia Strategy.

Consistent with previous literature, prevalence of total 
anaemia was higher among younger children (6–23 
months) than older children (24–59 months).2 Overall, 
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median prevalence of total anaemia was approximately 
20% higher and the median estimate of mean haemo-
globin was 6 g/L lower among younger children. Prev-
alence of anaemia among children aged 6–59 months 
was much higher than among non-pregnant women of 
reproductive age in all regions except for South Asia. 
Higher prevalence of anaemia among children than non-
pregnant women of reproductive age has also been docu-
mented by global estimates of anaemia in non-refugee 
settings.1 We observed a strong correlation between 
anaemia indicators measured in children and women. 
Haemoglobin values of children in a given population 
may be indicative of those for non-pregnant women, 
and vice versa. However, heterogeneity in the strength of 
these correlations exists. In some settings, such as in West 
and Central Africa as well as the Middle East and North 
Africa, the correlation is likely too low to use for predic-
tion (<0.6).

Prevalence of total anaemia as well as more crit-
ical forms of anaemia (moderate+severe anaemia) are 
presented given differences in clinical and public health 
implications. In general, severe anaemia was rare and 
the number of cases of mild anaemia exceeded cases of 
moderate+severe anaemia; however, the relative propor-
tion of mild anaemia was highly variable and not directly 
proportional to total anaemia. Mild anaemia in children 
has been shown in previous studies to not be associated 
with detrimental developmental outcomes.48 49 In addi-
tion, surveys have shown that haemoglobin concentra-
tions in individuals of African descent are between 5 g/L 
to 10 g/L lower than those of Caucasians at any given age 
and in both sexes.50–52 A review by WHO of the global 
guidelines on thresholds used to define anaemia at the 
individual and population level is presently ongoing.53 
Presented data suggest that a change in the global cutoffs 
could have implications for prioritisation in refugee 
settings. Further research on the implications for priori-
tisation and programming may be warranted should new 
guidance be released.

While high relative to global public health thresh-
olds, the observed anaemia levels are consistent with 
those estimated for national, non-displaced populations. 
Systematic analysis of population representative data 
from 257 surveys conducted in 190 countries between 
1995 and 2011 reported estimates of global prevalence 
of total anaemia among children (43%) and non-
pregnant women (29%) almost identical to our data in 
children and women refugees (44% and 28%, respec-
tively), despite the study’s inclusion of many high-income 
countries.1 Similar to regional patterns observed in our 
refugee samples, national prevalence estimates of total 
anaemia among children was highest in Central and 
West Africa. However, in contrast to our findings, South 
Asia was the region with the second highest estimated 
prevalence. Median prevalence among refugee children 
(22.6%) and women (23.3%) in the region fell outside 
the 95% confidence intervals estimated for the region 
from national surveys ((95% CI: 44 to 69) and (95% CI: 
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Figure 1  Prevalence of mild, moderate and severe anaemia among children and women, grouped by region.

Table 2  Median (IQR) of the mean haemoglobin concentration and prevalence of total and moderate+severe anaemia in non-
pregnant women 15–49 years of age residing in 108 different UNHCR refugee settings across 23 countries, 2013–2016

Mean hb (g/L), 
Survey Median 
(IQR)

Prevalence of total 
anaemia,* Survey 
Median (IQR)

Prevalence of moderate 
+severe anaemia,† Survey 
Median (IQR)

Per cent of surveys 
with severe public 
health problem‡

By survey

Total 126 (122–131) 27.9 (18.2–39.8) 11.4 (6.5–19.4) 24.5

Region

 � Eastern and Southern Africa 127 (124–130) 26.6 (19.0–32.8) 9.1 (6.2–14.7) 8.6

 � Ethiopia 125 (122–130) 29.8 (18.4–38.8) 12.1 (5.9–19.8) 24.3

 � West and Central Africa 118 (116–121) 50.7 (42.1–57.1) 25.5 (19.5–31.3) 83.3

 � Chad 132 (128–133) 18.2 (15.2–24.1) 8.2 (4.9–11.4) 4.8

 � Middle East and North Africa 123 (120–126) 32.6 (24.3–44.1) 16.5 (13.2–21.1) 36.4

 � South Asia 127 (125–129) 23.3 (19.0–31.6) 8.1 (6.3–10.1) 0.0

Year

 � 2013 127 (122–131) 27.8 (17.7–39.7) 10.4 (6.3–21.4) 24.0

 � 2014 126 (122–129) 26.5 (22.0–38.8) 11.4 (8.1–18.9) 23.1

 � 2015 125 (121–132) 31.1 (16.1–42.1) 12.1 (5.9–19.4) 26.2

 � 2016 128 (122–132) 24.3 (16.6–39.2) 10.4 (5.3–17.2) 23.5

By setting§

Total 126 (122–130) 29.3 (18.1–39.1) 12.3 (6.6–19.0) 24.1

Region

 � Eastern and Southern Africa 127 (124–130) 26.6 (18.1–32.8) 9.3 (6.2–15.4) 8.1

 � Ethiopia 130 (123–135) 18.9 (13.4–33.6) 7.5 (5.6–15.0) 15.0

 � West and Central Africa 119 (116–122) 51.2 (40.2–57.1) 24.0 (19.4–31.5) 75.0

 � Chad 130 (125–133) 20.9 (15.4–31.0) 10.1 (5.4–14.3) 10.5

 � Middle East and North Africa 123 (120–123) 32.6 (31.9–42.9) 16.5 (13.4–18.3) 33.3

 � South Asia 127 (126–128) 24.7 (23.3–26.8) 8.1 (7.4–10.1) 0.0

*Total anaemia defined as Hb <120 g/L.
†Moderate+severe anaemia defined as Hb <100 g/L.
‡Severe public health problem defined as prevalence of total anaemia ≥40%.
§Median value for each indicator across all surveys conducted in a given setting (refugee camp or non-camp site).
Hb, haemoglobin; UNHCR, United Nations High Commissioner for Refugees.

33 to 59), respectively).1 However, our limited sample 
size of surveys from South Asia in the present analysis 
only covers two different settings, and our estimates do 

not adjust for sampling error, hence direct comparisons 
with large-scale, regional estimates should be interpreted 
with caution.
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Table 3  Correlations of the mean haemoglobin concentration and prevalence of total anaemia and moderate+severe 
anaemia between children aged 6–59 months and non-pregnant women aged 15 to 49 years residing in 100 different UNHCR 
refugee settings across 21 countries, 2013–2016

Correlation of 
mean Hb (g/L)

Correlation of prevalence 
of total anaemia*

Correlation of prevalence of 
moderate+severe anaemia†

By survey

 � Overall correlation 0.79 0.80 0.76

 � Region

  �  Eastern and Southern Africa 0.72 0.75 0.72

  �  Ethiopia 0.88 0.86 0.76

  �  West and Central Africa 0.59 0.58 0.53

  �  Chad 0.85 0.84 0.79

  �  Middle East and North Africa 0.73 0.62 0.57

By setting‡

 � Overall correlation 0.79 0.82 0.77

 � Region

  �  Eastern and Southern Africa 0.75 0.79 0.73

  �  Ethiopia 0.94 0.94 0.86

  �  West and Central Africa 0.57 0.60 0.57

  �  Chad 0.86 0.91 0.86

  �  Middle East and North Africa 0.76 0.64 0.68

*Total anaemia in women and children defined as Hb <120 g/L and Hb <110 g/L, respectively.
†Moderate+severe anaemia defined in women and children as Hb <110 g/L and Hb <100 g/L, respectively.
‡Median value for each indicator across all surveys conducted in a given setting (refugee camp or non-camp site).
Hb, hemoglobin; UNHCR, United Nations High Commissioner for Refugees.

Figure 2  Correlation of anaemia indicators in women and children, grouped by region.

Our study is subject to several limitations. First, as emer-
gency surveys, SENS surveys measure only haemoglobin; 
no other anaemia-related biochemical markers (ie, iron, 
folate, vitamin A, or vitamin B12 status), genetic condi-
tions (such as sickle cell anaemia or thalassemia), or indi-
cators of inflammation were measured. As such, presented 
estimates of anaemia prevalence are not adjusted for 
inflammation. Subclinical inflammation increases blood 
haemoglobin, resulting in an underestimate of anaemia 
prevalence.2 54 For the reasons above, we cannot differen-
tiate between general anaemia and IDA. Using the Global 
Burden of Diseases, Injuries, and Risk Factors Study 2010, 

researchers have modelled the proportion of anaemia 
attributed to iron deficiency to approximate 50% of total 
anaemia.3 Subsequent studies have suggested that the 
proportion of anaemic children with iron deficiency is 
higher in countries with high infection burden (58%), 
and lower in Africa (32%) and South-East Asia (41%).2 55 
Second, refugee settings experience considerable migra-
tion, limiting interpretability of annual trends for a given 
setting or country. UNHCR estimates that the global 
population of refugees increased annually during the 
study period.56 However, the presented analysis provides 
some evidence that prevalence of anaemia in both target 
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groups remained largely unchanged throughout 2013–
2016. Finally, details on health and nutrition programme 
availability and coverage at the time of the assessments 
were not systematically recorded or measured in the 
survey reports, limiting impact assessments of ongoing 
interventions.

Conclusion
In summary, this secondary analysis represents the first 
multi-year global analysis characterising the burden of 
anaemia among refugees. The study confirms the impor-
tance and relevance of continuing to measure haemo-
globin in nutrition surveys among refugee populations. 
While the prevalence of anaemia is high in children and 
women, it aligns with that observed in the general popula-
tion and demonstrates the need to focus on children under 
2 years of age who bear the highest burden.1 Continued 
multisectoral approaches are key to reducing a condition 
of complex aetiologies, particularly in geographic regions 
with a greater burden such as the West and Central Africa 
region. Further research is needed to find ways to best 
assess the programmatic impact of anaemia reduction 
activities among refugee populations.
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