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Abstract: Anemia affects more than 1.9 billion people globally, with pregnant women being among the most vulnerable. Pallor, 
a visible sign of reduced hemoglobin levels, is frequently used as a low-cost screening tool, particularly in resource-limited settings. 
This study aimed to assess the validity of clinical pallor signs for detecting anemia among pregnant women. A scoping review was 
conducted utilizing multiple databases, including PubMed, ScienceDirect, and Google Scholar. The review followed the PRISMA-ScR 
reporting guidelines and was systematically structured according to the PEO framework. Out of 812 articles identified, seven selected 
studies published between 2010 and 2025 were included in the review. The selected studies involved 1,847 participants from countries 
including India, Indonesia, Pakistan, Ethiopia, and Sri Lanka. This review found a significant association between physical pallor 
examination of the conjunctiva, buccal mucosa or tongue, and palms with anemia in both pregnant women and women of reproductive 
age (p<0.001). This review reported that conjunctival, nailbed, tongue/buccal mucosa, palm pallor, and pallor at any site demonstrated 
a broad range sensitivity and specificity values ranging from above 0% to 100%. However, the combined pallor examination of the 
conjunctiva, buccal mucosa or tongue, nail beds, and palms tends to demonstrate high sensitivity and specificity (≥70%) in detecting 
anemia. Therefore, combined pallor assessment is recommended for future research. Nonetheless, further studies are needed to 
standardize examiner skills, lighting conditions, skin pigmentation considerations, pallor grading systems, and inter-rater reliability 
analysis. Pallor examination remains a useful initial screening method for detecting moderate to severe anemia in pregnant women in 
resource-limited settings. 
Keywords: anemia, pallor examination, diagnostic, validity, pregnant women

Introduction
Globally an estimated 1.9 billion people are affected by anemia including 32 million (37%) pregnant women.1,2 Iron 
deficiency anemia in pregnant women accounted for 22% of maternal deaths worldwide in 2019.3–5 According to the 
results of the Basic Health Research (Riskesdas) and the Indonesian Health Survey (SKI) the prevalence of anemia in 
pregnant women in Indonesia was estimated at 37.1% in 2013, 48.9% in 2018, and 27.7% in 2023.6–9 The highest 
prevalence of anemia in pregnant women was found in the 25–34 year age group at 31.4% followed by the 35–44 year 
age group at 39.6% in 2023.9

During pregnancy, hemodilution leads to reduced hemoglobin concentration and increases the risk of iron deficiency 
anemia (IDA).10 It refers to a dilution of red blood cells while maintaining normal circulating blood volume to preserve 
homeostasis. Concurrently, elevated erythropoietin (EPO) levels stimulate erythropoiesis and gradually raise iron 
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requirements.11,12 Maternal metabolic adaptation results in greater nutritional needs during pregnancy.13 Insufficient iron 
supply and increased nutrient demands under these conditions may result in anemia.13,14

Anemia during pregnancy has a range of adverse consequences for both maternal and neonatal health, including 
increased morbidity, low birth weight, preterm birth, intrauterine growth restriction (IUGR), and potentially maternal and 
neonatal mortality.1,13,15 Pregnant women with anemia are at a higher risk of delivering infants with anemia.16,17 

According to the 2020, Integrated Antenatal Care guidelines issued by the Ministry of Health of the Republic of 
Indonesia, efforts to reduce the prevalence of anemia include mandatory hemoglobin status testing for pregnant 
women during the first and third trimesters at healthcare facilities.18

However, the observed reduction in anemia rates remains insufficient to meet established targets.4 Screening remains 
a vital component of preventive care, enabling more effective and less invasive treatment.19,20 Several countries have 
developed national screening programs that have led to increased disease detection rates, while also contributing to 
improved disease prevention.19 Implementing screening may support better health outcomes and help reduce the risk of 
complications associated with delayed diagnosis.21 Health screening is widely recognized as a key preventive strategy 
that supports early diagnosis and treatment, enhances quality of life, and helps reduce the risk of premature mortality.20

Anemia screening is a tool used to assess the likelihood of an individual without symptoms having anemia with the 
goal of preventing morbidity or mortality due to the condition.22 Previous studies have indicated that anemia screening 
can be conducted through pallor assessment.23 Pallor is defined as a reduction in skin color and tone resulting from 
decreased blood supply to the skin and mucous membranes as well as a decrease in red blood cell count.24 Pallor can be 
detected in several non-cutaneous tissues including the conjunctiva, tongue, palms, nails, lip mucosa, and through 
a history of previous medical conditions.23,25–28

According to the WHO Antenatal Care guidelines (2015), physical examination for pallor to detect anemia is required 
at every antenatal visit.29 The use of pallor examination is important for the initial screening of anemia, particularly in 
resource-limited settings where laboratory-based hemoglobin measurement may not be feasible due to financial, 
logistical, or infrastructural limitations.30 Pallor examination is recognized as an initial screening method for anemia 
that is simple, safe, non-invasive, cost-effective, and easy to perform.31 At present, there is a lack of research 
investigating the validity of pallor signs associated with anemia among pregnant women and women of reproductive age.

Methods
This literature analysis utilizes the scoping review methodology, a systematic and rigorous approach used to synthesize key 
concepts, evidence types, and research dimensions on a topic, with the aim of identifying definitions, gaps, and directions for 
future systematic reviews.32 We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR) guidelines and applied the PRISMA flowchart for the search process.33

Research Question
This study aimed to assess the validity of clinical pallor signs for detecting anemia among pregnant women. Accordingly, 
the research question was formulated as follows: Does pallor examination have the capacity to detect anemia?

Search Strategy
Following the formulation of the research question, the PEO framework was utilized and relevant Medical Subject 
Headings (MeSH) terms were identified to guide the literature search in alignment with the study objectives. These terms 
were combined using Boolean operators to form the following search string: “pallor” OR “physical examination” AND 
“anemia”. The search for relevant articles was carried out between February and March 2025.

Selection of Studies
We conducted a literature search using the PubMed, ScienceDirect, and Google Scholar databases. The study selection 
process for this scoping review was carefully conducted following the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) guidelines and adopted the search stages outlined in the 
PRISMA flowchart. The flowchart consists of three stages: identification, screening, and inclusion. In the identification stage, 
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articles were collected from databases, and duplicates were removed using Zotero. Automation tools were used to filter 
articles by language, full-text availability, article type, and open access status. During the screening stage, titles, abstracts, and 
keywords were reviewed based on the research criteria. The literature sources considered for inclusion were required to be 
peer-reviewed and published in indexed journals, possess an ISSN, and clearly indicate the journal’s volume and issue 
numbers. Only those that met these standards were included in the final stage of the review (Figure 1).

Inclusion Criteria and Study Eligibility
The inclusion criteria for this review were: 1) original research (quantitative, qualitative, observational, or experimen
tal); 2) full-text accessibility; and 3) publication between 2010 and 2025. Articles meeting any of the following exclusion 
criteria were omitted: 1) review articles 2) presented as books; 3) not fully accessible; or 4) articles that did not 
specifically address the aim study.

Data Extraction
A standardized Microsoft Excel form was utilized for data extraction from the included studies. The PEOs framework 
(Population, Exposure, Outcome, and Study Design) guided the development of the search strategy and review focus (Table 1).

Figure 1 PRISMA flow diagram.
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Synthesis Methods
A convergent integrated approach was employed for mixed-methods data synthesis, converting quantitative data into 
qualitative descriptions. This method facilitated a cohesive synthesis, combining quantitative and qualitative insights to 
provide a comprehensive understanding of the findings.

Results
Study Characteristics
A total of 7 studies were included in this scoping review. These studies were conducted in countries such as India, 
Pakistan, Indonesia, Ethiopia, and Sri Lanka (Table 2). Altogether, the studies involved 1,847 participants. Pallor was 
assessed at several anatomical sites, including the conjunctiva, nailbeds, tongue or buccal mucosa, and palms (Table 3).

Most of the included studies employed a prospective approach with a cross-sectional design. Hemoglobin measure
ment was consistently used as the reference standard for defining anemia across all studies. In studies involving pregnant 
women and childbearing women, anemia was most commonly defined as a hemoglobin level below 11 g/dL. The 
majority reference standard test of studies was used Sahli’s method, portable hemoglobin analyzer, HemoCue, 
Cyanmethemoglobin method, and complete blood count (CBC) test (Figure 2).

Validity of Pallor Examination in Identifying Anemia
A good screening tool must demonstrate sensitivity and specificity of at least 70% to ensure the reliable detection of true 
positives and true negatives.40 The review findings (Table 4) indicated that pallor examination of the conjunctiva, buccal 
mucosa or tongue, and nail bed was significantly associated with anemia (p < 0.001).25,34,37 The conjunctiva has low 
sensitivity for detecting mild anemia (<69%) but high sensitivity for detecting moderate and severe anemia (≥70%).36,38 

The buccal mucosa or tongue, palms, and nail bed show low sensitivity in detecting mild, moderate, and severe anemia 
(0–69%).36 However, the combined pallor examination of the conjunctiva, buccal mucosa or tongue, nail bed, and palms 
demonstrates high sensitivity in detecting anemia (≥70%).35,37,39

Table 1 PEO Framework

Population Exposure Outcome

Pregnant women and women of reproductive age (15–49 years) Pallor signs OR Physical examination Anemia OR anaemia

Table 2 Characteristics of 
Selected Articles by Country 
(n = 7)

Country Frequencies

India 2

Indonesia 2

Pakistan 1

Ethiopia 1

Sri Lanka 1
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Table 3 Data Extraction

Author(s) Country Title Objectives Participation Methods Results Main Finding

Shetty et al (2024)34 India To Assess the Accuracy and 

Reliability of Pallor in the Oral 
Cavity and Palpebral 

Conjunctiva To Clinically 

Diagnose Anaemia In Middle 

Aged Female Patients

To correlate pallor with different 

grades of anemia according to 
WHO criteria.

100 female 

patients aged 
40 to 65 years 

presenting 

with pallor.

The prospective study defined anemia 

as Hb <12 g/dL. 
Reference Standard: 

Sahli’s hemoglobinometer 

Observer: 

Doctor and haematology division

Correlation: 

Conjunctival and/or tongue pallor showed 
a statistically significant association with anemia 

severity (p = 0.00).

The extent of pallor was inversely 

correlated with hemoglobin levels. 
Conjunctival pallor tended to appear in 

moderate anemia, whereas tongue 

pallor was more common in severe 

anemia.Distribution 
Conjunctival pallor was predominantly associated 

with moderate anemia (69.4%), whereas tongue 
pallor (25.6%) and combined conjunctival–tongue 

pallor (14.6%) were more common in severe 

anemia (95.2% and 41.7%, respectively).

Comparison 
Tukey’s post hoc test showed significant 

differences in mean hemoglobin levels across 
pallor sites (p < 0.001), with higher hemoglobin 

in conjunctival pallor compared to tongue pallor 

(mean difference = 3.14 g/dL) and combined 

conjunctival–tongue pallor (mean difference = 
1.80 g/dL).

Bashir et al (2022)35 Pakistan Diagnostic Accuracy of Clinical 

Pallor to Detect Anemia 

among Pregnant Females 

Seeking Antenatal Care in 
a Tertiary Care Hospital

To investigate the usefulness of 

clinical pallor in identifying anemia 

in pregnant women

393 pregnant 

women 

attending 

antenatal care.

The prospective study used peripheral 

vein blood samples to assess iron 

deficiency anemia, with hemoglobin 

cut-off <11.5 g/dL. 
Reference Standard: 

Complete Blood Count (CBC) 

Observer: 

Doctor (OB/GYN) and laboratory 
technicians

Combined clinical pallor examination 

(conjunctiva, nailbed, buccal mucosa, and palm) 

showed: 

Sensitivity: 
94.1%

This examination is still performed. 

The pallor site of the palms is superior 

to the buccal mucosa, nail bed, and 

conjunctiva for diagnosing mild and 
severe anemia. This article shows 

multiple angles to detect anemia.
Specificity 
51.9%

PPV: 
40.7%

NPV: 

96.2%

Accuracy: 

62.8%

(Continued)
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Table 3 (Continued). 

Author(s) Country Title Objectives Participation Methods Results Main Finding

Getahun (2015)36 Ethiopia Validity of Pallor for Detecting 

Anemia and Factors Associated 

with Anemia Among Pregnant 

Women Attending Antenatal 
Care in Butajira General 

Hospital, Southern Ethiopia

To assess the validity of pallor for 

detecting anemia and identify 

factors associated with anemia 

among pregnant women.

217 pregnant 

women 

attending 

antenatal care.

A cross-sectional study to determine 

the validity of pallor in detecting 

anemia (Hb <11 g/dL). 

Reference Standard: 
HemoCue 301 

Observer: 

Trained clinical nurses and laboratory 

technicians

Validity of pallor in detecting severity anemia: 

Sensitivity: 

Conjungtiva = mild (10%), moderate (96%), and 

severe (100%) 
Nailbed = mild (6.6%), moderate (22%), and 

severe (66%) 

Palmar = mild (3.3%), moderate (7.4%), and 

severe (33%) 
Tongue = mild (10%), moderate (62%), and 

severe (66%)

Although pallor is a useful screening 

method for detecting anemia in 

pregnant women, particularly where 

severe anemia is prevalent, it should 
primarily be used to identify cases of 

moderate and severe anemia.

Specificity: 

Conjungtiva = mild (99%), moderate (97%), and 

severe (99%) 
Nailbed = mild (98%), moderate (97%), and 

severe (99%) 

Palmar = mild (98%), moderate (98%), and severe 

(99%) 
Tongue = mild (96%), moderate (95%), and 

severe (99%)

Bala et al (2012)37 India Validity and Reliability of 

Haemoglobin Colour Scale and 

Its Comparison with Clinical 

Signs in Diagnosing Anaemia in 
Pregnancy in Ahmedabad, India

To compare the validity and 

reliability of the haemoglobin 

colour scale (HCS) with clinical 

signs for diagnosing anaemia in 
pregnant women, using Sahli’s 

haemoglobinometer as the gold 

standard.

129 pregnant 

women 

attending 

urban health 
centres in 

Ahmedabad.

Cross-sectional study comparing 

methods for diagnosing anaemia (<11 

g/dL). 

Reference Standard: 
haemoglobin colour scale (HCS) and 

Sahli’s method 

Observer: 

Medical officer and laboratory 
technician

Correlation: 

There was a significant difference (P = 0.0001) 

between the proportions diagnosed by Sahli’s 

method and by clinical signs (conjunctiva, tongue, 
and palms).

Clinical signs are better than HCS for 

diagnosing anemia. This study assessed 

pallor across multiple sites 

simultaneously, making it impossible to 
determine the validity of each 

individual site.
Sensitivity: 
91.11% (mild 69.01%, moderate 47.06%, and 

severe 100%)

Specificity: 

12.82%

PPV: 

74.26%

NPV: 

46.43%,

Accuracy: 

68.2%
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Chathurani et al 

(2012)38

Sri Lanka Anaemia in pregnancy in the 

district of Anuradhapura, Sri 

Lanka–need for updating 

prevalence data and screening 
strategies

To determine the prevalence of 

anaemia during pregnancy in 

Anuradhapura district and evaluate 

present screening methods for 
anaemia.

900 Pregnant 

Females Mean 

Age 27 years 

(SD: 5.5 years)

Cross-sectional study on conjunctival 

examination to identify anemia (<11 g/ 

dL). 

Reference Standard: 
Cyanmethemoglobin test 

Observer: 

Field clinic and trained nurse

Distribution: 

Proportion of not pale (81.2%), Mild (17.6%), dan 

moderate (1.2%) pallor dibandingkan dengan 

Hb<11 g/dL.

Conjunctival screening should not be 

used as a singular measure for 

diagnosis of anemia due to its low 

validity.

Sensitivity: 

18.8%

Specificity: 

69.3%

Rahmawati and 
Suparti (2024)25

Indo- 
nesia

Screening Anemia Pada 
Kelompok Wanita di Desa 

Cikidang

To assess anemia screening in 
women and examine the 

relationship between age, fertility 

status, conjunctiva, lip mucosa, 

BMI, and medical history with 
anemia risk.

94 women 
aged 19 years 

and older from 

Cikidang 

Village.

Descriptive cross-sectional study to 
identify anemia (Hb <12 g/dL). 

Reference Standard: 

Portable hemoglobin analyzer 

Observer: 
The Research team

Correlation: 
There was a significant association between 

conjunctival and lip mucosal pallor and the risk of 

anemia (p = 0.001). 

Proportion: 
The proportion of anemia was 66.7% among 

women with pale conjunctiva and 43.5% among 

those with pale lip mucosa.

This study did not assess the validity of 
pallor examination; however, it 

provided an overview of the 

proportion of anemia risk associated 

with pallor.

Hidayati et al 

(2019)39

Indonesia Penilaian Uji Validitas 

Instrumen Skrining Anemia 

pada Siswa Madrasah Aliyah 
Islamic Center Baiturahman 

Banyuwangi

To assess the validity of anemia 

screening tools for early detection 

of anemia in adolescents.

15 female 

students aged 

16–18 years.

A cross-sectional study to identify 

anemia using a symptom checklist, 

including pale conjunctiva, pale tongue, 
pale nails, brittle nails, blurred vision, 

dizziness, weakness, and fatigue. 

Anemia was defined as Hb <12 g/dL 

Reference Standard: 
Portable hemoglobin analyzer 

Observer: 

The researcher and laboratory 

technician

Distribution: 

This study showed that the proportions of pallor 

were 60% for conjunctiva, 0% for tongue, and 
20% for nailbed.

The small sample size in this study 

resulted in relatively homogeneous 

data, limiting generalizability and the 
robustness of the findings.

The symptom checklist questionnaire 

demonstrated: 

Sensitivity: 100%

Specificity: 71.4%

PPV: 20%

NPV: 100%.

Abbreviations: Sn, sensitivity; Sp, specificity; PPV, positive predictive value; NPV, negative predictive value.
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According to Regina and Chathurani, the conjunctiva has low specificity in detecting anemia.38,41 In contrast, the 
examination of the conjunctiva, nail bed, buccal mucosa or tongue, and palms—as well as their combination—has high 
specificity for detecting mild, moderate, and severe anemia (≥70%).36,39 Nevertheless, other studies by Bashir and Bala 
reported differing results, showing that the combination of pallor examinations has low specificity (0–69%).35,37

Figure 2 Hemoglobin measured as a reference standard.

Table 4 Summary of the Findings (n = 7)

Indicator Analysis 
Correlation 
(Significant)

Validity Analysis of Pallor Examination and Anemia

Sensitivity Specificity

(Sn 0–69%) (Sn ≥70%) (Sp 0–69%) (Sp ≥70%)

Conjungtiva Shetty et al 
(2024)34 

Rahmawati and 
Suparti (2024)25 

Bala et al (2012)37

Regina et al (2016)41 

Chathurani et al (2012)38
Moderate and severe anemia: 
Getahun (2015)36

Regina et al 
(2016)41 

Chathurani 
et al (2012)38

Mild, moderate, and severe 
anemia: Getahun (2015)36

Nailbed Mild, moderate, and severe 
anemia: Getahun (2015)36

Mild, moderate, and severe 
anemia: Getahun (2015)36

Buccal mucose 
or tongue

Shetty et al 
(2024)34 

Bala et al (2012)37 

Rahmawati and 
Suparti (2024)25

Mild, moderate, and severe 
anemia: Getahun (2015)36

Mild, moderate, and severe 
anemia: Getahun (2015)36

Palm Bala et al (2012)37 Mild, moderate, and severe 
anemia: Getahun (2015)36

Mild, moderate, and severe 
anemia: Getahun (2015)36

Combination 
of pallor

Bashir et al (2022)35 

Bala et al (2012)37 

Hidayati et al (2019)39

Bashir et al 
(2022)35 

Bala et al 
(2012)37

Iswana Zahraa Hidayati et al 
(2019)39
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Discussion
According to the World Health Organization (WHO), anemia during pregnancy is defined as a hemoglobin level of less 
than 11 g/dL. Anemia is classified as mild (hemoglobin 10–<11 g/dL), moderate (hemoglobin 7–<10 g/dL), and severe 
(hemoglobin <7 g/dL).42 Anemia in pregnant women is caused by multiple factors. According to the conceptual 
framework of anemia developed by the World Health Organization (WHO, 2023), anemia is attributed to direct causes 
(obstetric and gynecological conditions, micronutrient deficiencies, infections, and hereditary factors) as well as risk 
factors, which include immediate, underlying, and basic determinants.43

Pallor examination can reflect anemia in pregnant women, as it results from a reduction in hemoglobin concentration 
and healthy red blood cells.44,45 This condition becomes visible in exposed tissues such as the conjunctiva, fingernail 
beds, palms, skin, and tongue.23 These sites are suitable for pallor assessment due to two primary factors: (1) the minimal 
presence of connective tissue between the outer mucous membrane and blood vessels, and (2) the absence of dermis, 
epidermis, melanin, or subcutaneous tissue.46 This is further supported by Bala et al (2012), who reported that the 
assessment of pallor demonstrated greater accuracy in detecting anemia compared to the use of the WHO hemoglobin 
color scale.37

This study demonstrated a significant association between physical pallor examination of the conjunctiva, buccal 
mucosa or tongue, and palms with anemia in both pregnant women and women of reproductive age (p<0.001). This 
finding is consistent with previous studies suggesting that the evaluation of conjunctival pallor can be performed by 
examining the correlation between conjunctival color and hemoglobin concentration.47,48 Conjunctival pallor can 
effectively identify cases with hemoglobin levels below 11 g/dL.47,48 The conjunctiva demonstrates high sensitivity 
(≥70%) for detecting moderate and severe anemia but shows low specificity for diagnosing anemia.36,38,41

The conjunctiva is a mucous membrane that lines the eyeball and the inner surface of the eyelids, with the anterior 
portion rich in blood vessels and the posterior portion containing abundant lymphoid tissue.49 Due to these histological 
differences, the anterior palpebral conjunctiva normally appears redder, and pallor in this area is considered the most 
clinically predictive sign of anemia.50,51 Under microscopic observation, anemia results in a granular or interrupted 
appearance of blood flow in the perilimbal conjunctival vessels, particularly in small arterioles, as decreased hemocon
centration increases the distance between erythrocytes.52

The buccal mucosa or tongue, palms, and nail beds show low sensitivity (0–69%) in detecting mild, moderate, and 
severe anemia but demonstrate high specificity (≥70%) for these conditions.36 According to the study by Irfan (2020), 
physical examination for pallor on the palms or nailbeds is more suitable for detecting moderate anemia in toddlers, with 
a sensitivity ranging from 92% to 95%.53 Anemia leads to vasoconstriction, which reduces blood perfusion to the 
nailbed, resulting in a pale (whitish) discoloration. In some cases, changes in the nailbed may be incidental findings that 
provide clues to underlying conditions, highlighting the importance of consistently examining the nails as concrete 
supporting evidence.54

Pallor observed in the mucous membranes indicates a hemoglobin level of less than 9 g/dL.55 The epithelial cells of 
the tongue papillae have a rapid turnover, making them highly sensitive to vitamin B12 and folate deficiency.56 In iron 
deficiency or iron-deficiency anemia, reduced hemoglobin levels lower oxygen delivery and blood perfusion to the dorsal 
tongue mucosa, leading to visible pallor. Iron deficiency also thins the buccal epithelium, disrupts oral flora, and reduces 
mucosal oxygenation, ultimately causing mucosal atrophy.57

Study found that palmar pallor assessment had the highest pooled sensitivity (80.9%) for hemoglobin levels below 8 g/dL, 
while the pooled sensitivity was significantly lower (39.2%) for a hemoglobin threshold of less than 11 g/dL.22 According to 
WHO (2015), the examination of palm pallor may serve as an initial screening method for anemia.29 Anatomically, the palm’s 
thick and translucent skin, limited melanin content, and rich superficial capillary network allow for the visual detection of 
pallor.58 However, the accuracy of this method may be limited, potentially due to variations in skin pigmentation that influence 
the interpretation of pallor.59

The results of this review indicate a wide variation in the sensitivity and specificity of pallor examinations across 
different sites. As reported by Divya (2012), the diagnostic performance of individual pallor signs showed sensitivity 
ranging from 46.3% to 66.5%.60 In contrast, this review found that the combined pallor examination of the conjunctiva, 
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buccal mucosa or tongue, nail bed, and palms tends to demonstrate high sensitivity and specificity (≥70%) in detecting 
anemia. Consistent with Divya (2012), the combined pallor assessment improved diagnostic accuracy, yielding 
a sensitivity of 72.6%, specificity of 77.2%, positive predictive value (PPV) of 79.3%, and negative predictive value 
(NPV) of 70%.60 Another study utilizing community-based pallor observers showed that only a small proportion of 
individuals (18.3%) were aware of the body sites where pallor can be detected, suggesting the potential benefit of 
implementing pallor screening in community settings.61

Although hemoglobin measurement is widely used in clinical and field settings, it requires equipment and involves 
costs that limit its feasibility in low-resource environments with inadequate infrastructure or extreme conditions.62 In 
Indonesia, hemoglobin testing is typically performed only in the first and third trimesters, leading to potential delays in 
detecting anemia that develops during the second trimester.9 Pallor examination remains a useful initial screening method 
for detecting moderate to severe anemia in pregnant women in resource-limited settings, although additional diagnostic 
tests are required to confirm anemia.

Conclusion
Anemia in pregnant women causes vasoconstriction of small blood vessels, leading to pallor in specific anatomical sites. 
Pallor can be observed in areas with minimal connective tissue and lacking the dermis, epidermis, melanin, or 
subcutaneous tissue. In general, pallor examination is performed on the conjunctiva, buccal mucosa or tongue, nail 
beds, and palms. This review shows that each anatomical site exhibits varying sensitivity and specificity in detecting 
anemia. However, the combined pallor examination of the conjunctiva, buccal mucosa or tongue, nail beds, and palms 
tends to demonstrate high sensitivity and specificity (≥70%) in detecting anemia. Therefore, combined pallor assessment 
is recommended for future research. Nonetheless, further studies are needed to standardize examiner skills, lighting 
conditions, skin pigmentation considerations, and pallor grading systems. Pallor examination can be considered an initial 
screening method for anemia in extremely resource-limited settings and may also be used for periodic community-based 
monitoring because it is noninvasive and easy to perform.

Acknowledgment
The Academic Leadership Grant Universitas Padjadjaran funded the APC.

Disclosure
The authors declare that there are no conflicts of interest in the writing or publishing of this article.

References
1. World Health Organization (WHO). Anaemia [Internet]; 2023. Available from: https://www.who.int/news-room/fact-sheets/detail/anaemia. 

Accessed October 11, 2024.
2. Gardner WM, Razo C, McHugh TA, et al. Prevalence, years lived with disability, and trends in anaemia burden by severity and cause, 1990–2021: 

findings from the global burden of disease study 2021. Lancet Haematol. 2023;10(9):e713–34. doi:10.1016/S2352-3026(23)00160-6
3. Gallo DM, Romero R, Bosco M, et al. Maternal plasma cytokines and the subsequent risk of uterine atony and postpartum hemorrhage. J Perinat 

Med. 2023;51(2):219–232. doi:10.1515/jpm-2022-0211
4. Stevens GA, Paciorek CJ, Flores-Urrutia MC, et al. National, regional, and global estimates of anaemia by severity in women and children for 

2000–19: a pooled analysis of population-representative data. Lancet Glob Health. 2022;10(5):e627–39. doi:10.1016/S2214-109X(22)00084-5
5. Omotayo MO, Abioye AI, Kuyebi M, Eke AC. Prenatal anemia and postpartum hemorrhage risk: a systematic review and meta-analysis. J Obstet 

Gynaecol Res. 2021;47(8):2565–2576. doi:10.1111/jog.14834
6. Kemenkes RI. Profil Kesehatan Indonesia 2019 [Internet]. Kementerian Kesehatan RI; 2020. Available from: https://www.kemkes.go.id/id/profil- 

kesehatan-indonesia-2019. Accessed October 13, 2024.
7. Direktorat Jenderal Pelayanan Kesehatan. Anemia dalam Kehamilan [Internet]. Kemenkes RI; 2022. Available from: https://yankes.kemkes.go.id/ 

view_artikel/1132/anemia-dalam-kehamilan. Accessed October 13, 2024.
8. Kemenkes RI. Laporan Riskesdas 2018 Nasional [Internet]. Jakarta: Kementerian Kesehatan RI; 2018. Available from: https://repository.badanke 

bijakan.kemkes.go.id/id/eprint/3514/1/Laporan%20Riskesdas%202018%20Nasional.pdf. Accessed December 22, 2025.
9. Kemenkes BKPK. Laporan Survei Kesehatan Indonesia 2023 [Internet]. Kementerian Kesehatan RI; 2023. Available from: https://drive.google. 

com/file/d/1rjNDG_f8xG6-Y9wmhJUnXhJ-vUFevVJC/view?usp=sharing&usp=embed_facebook. Accessed October 11, 2024.
10. Chandra S, Tripathi AK, Mishra S, Amzarul M, Vaish AK. Physiological changes in hematological parameters during pregnancy. Indian J Hematol 

Blood Transfusion. 2012;28(3):144. doi:10.1007/s12288-012-0175-6
11. Fisher AL, Nemeth E. Iron homeostasis during pregnancy†‡. The American. J Clin Nutri. 2017;106:1567S–1574S.

https://doi.org/10.2147/IJWH.S550863                                                                                                                                                                                                                                                                                                                                                                                                                                        International Journal of Women’s Health 2026:18 10

Ersianti et al                                                                                                                                                                         

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.who.int/news-room/fact-sheets/detail/anaemia
https://doi.org/10.1016/S2352-3026(23)00160-6
https://doi.org/10.1515/jpm-2022-0211
https://doi.org/10.1016/S2214-109X(22)00084-5
https://doi.org/10.1111/jog.14834
https://www.kemkes.go.id/id/profil-kesehatan-indonesia-2019
https://www.kemkes.go.id/id/profil-kesehatan-indonesia-2019
https://yankes.kemkes.go.id/view_artikel/1132/anemia-dalam-kehamilan
https://yankes.kemkes.go.id/view_artikel/1132/anemia-dalam-kehamilan
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514/1/Laporan%20Riskesdas%202018%20Nasional.pdf
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514/1/Laporan%20Riskesdas%202018%20Nasional.pdf
https://drive.google.com/file/d/1rjNDG_f8xG6-Y9wmhJUnXhJ-vUFevVJC/view?usp=sharing&usp=embed_facebook
https://drive.google.com/file/d/1rjNDG_f8xG6-Y9wmhJUnXhJ-vUFevVJC/view?usp=sharing&usp=embed_facebook
https://doi.org/10.1007/s12288-012-0175-6


12. Adhoute BG. Hemodilution. In: Adhoute BG, editor. Autotransfusion: Using Your Own Blood [Internet]. Paris: Springer; 1991:1–36. doi:10.1007/ 
978-2-8178-0915-1_1

13. Raut AK, Hiwale KM. Iron deficiency anemia in pregnancy. Cureus. 2022;14(9):e28918. doi:10.7759/cureus.28918
14. Gandhi MH, Gupta V. Physiology, maternal blood. StatPearls [Internet]. Treasure Island (FL):StatPearls Publishing;2024. http://www.ncbi.nlm.nih. 

gov/books/NBK557783/. Accessed December 22, 2025.
15. Georgieff MK. Iron Deficiency in Pregnancy. Am J Clin Exp Obstet Gynecol. 2020;223(4):516. doi:10.1016/j.ajog.2020.03.006
16. Abu-Ouf NM, Jan MM. The impact of maternal iron deficiency and iron deficiency anemia on child’s health. Saudi Med J. 2015;36(2):146. 

doi:10.15537/smj.2015.2.10289
17. Shukla AK, Srivastava S, Verma G. Effect of maternal anemia on the status of iron stores in infants: a cohort study. J Family Commun Med. 

2019;26(2):118. doi:10.4103/jfcm.JFCM_115_18
18. Rohmawati dkk N. Pedoman pelayanan antenatal terpadu [Internet]. Kementerian Kesehatan RI; 2020. Available from: https://drive.google.com/ 

file/d/1A5RT_JAWAEinrKLodUL0yUEOwg6alQZK/view?usp=sharing&usp=embed_facebook. Accessed October 23, 2024.
19. Iragorri N, Spackman E. Assessing the value of screening tools: reviewing the challenges and opportunities of cost-effectiveness analysis. Public 

Health Rev. 2018;39(1):17. doi:10.1186/s40985-018-0093-8
20. Bell NR, Grad R, Dickinson JA, et al. Better decision making in preventive health screening. Can Fam Physician. 2017;63(7):521–524.
21. Robra BP. Harms and Benefits of Cancer Screening. In: Bauer AW, Hofheinz RD, Utikal JS, editors. Ethical Challenges in Cancer Diagnosis and 

Therapy [Internet]. Cham: Springer International Publishing; 2021. doi:10.1007/978-3-030-63749-1_7
22. Aggarwal R, Ranganathan P, Pramesh CS. Research studies on screening tests. Perspect Clin Res. 2022;13(3):168. doi:10.4103/picr.picr_111_22
23. Vyas N, Hendren S, Sehgal DMT, et al. The accuracy of physical examination to diagnose anemia among patients five years or older: a systematic 

review. Indian J Hematol Blood Transfusion. 2022;39(1):90. doi:10.1007/s12288-022-01543-z
24. Powers JM, Brandow AM. Pallor and Anemia. In: Kliegman RM, Toth H, Bordini BJ, Basel D, editors. Nelson Pediatric Symptom-Based 

Diagnosis: Common Diseases and Their Mimics (Second Edition) [Internet]. Philadelphia: Elsevier; 2023:905–926.e2. https://www.sciencedirect. 
com/science/article/pii/B9780323761741000493.

25. Rahmawati RD, Suparti S. Screening Anemia Pada Kelompok Wanita Di Desa Cikidang: anemia screening on women’s group in Cikidang village. 
Binawan Stud J. 2024;6(1):80–87. doi:10.54771/ckjnr817

26. Hindriati TA, Herawati N. Deteksi Dini dan Pencegahan Anemia Pada Ibu Hamil Trimester III di Desa Penyengat Olak Kecamatan Jambi Luar 
Kota. Indonesia Berdaya. 2024;5(1):141–148. doi:10.47679/ib.2024662

27. Kalantri A, Karambelkar M, Joshi R, Kalantri S, Jajoo U. Accuracy and reliability of pallor for detecting anaemia: a hospital-based diagnostic 
accuracy study. PLoS One. 2010;5(1):e8545. doi:10.1371/journal.pone.0008545

28. Bunn HF. Approach to the Anemias. In: Goldman’s Cecil Medicine [Internet]. Goldman L, Schafer AI editors. Twenty Fourth. Philadelphia: W.B. 
Saunders; 2012. 1031–1039. https://www.sciencedirect.com/science/article/pii/B9781437716047001615.

29. WHO. ANTENATAL CARE. In: Pregnancy, Childbirth, Postpartum and Newborn Care: A Guide for Essential Practice. 3rd. World Health 
Organization;2015. https://www.ncbi.nlm.nih.gov/books/NBK326665/. Accessed December 22, 2025.

30. Horibata K, Kondo S, Hashimoto S, Takemura Y. An observational study to determine the optimal physical evaluation site for detecting anemia. 
J General Family Med. 2025;26(3):246–254. doi:10.1002/jgf2.776

31. Givler DN, Givler A. Health Screening. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024. Available from: http://www. 
ncbi.nlm.nih.gov/books/NBK436014/. Accessed October 22, 2024.

32. Mak S, Thomas A. An introduction to scoping reviews. J Grad Med Educ. 2022;14(5):561–564. doi:10.4300/JGME-D-22-00620.1
33. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021.
34. Shetty N, Pagare S, Vhatkar BP, Beriwal SA, Rode S, Shah C. To assess the accuracy and reliability of pallor in the oral cavity and palpebral 

conjunctiva to clinically diagnose anaemia in middle aged female patients by using haemoglobin as the reference standard. J Adv Sci. 2023;2(2). 
https://www.joasciences.com/index.php/joas/article/view/42.

35. Bashir H, Afreen H, Fahim T, Shams S, Butta S, Yasmin H. Diagnostic accuracy of clinical pallor to detect anemia among pregnant females seeking 
antenatal care in a tertiary care hospital. Pak J Med Health Sci. 2022;16(5):1200. doi:10.53350/pjmhs221651200

36. Getahun W. Validity of pallor for detecting anemia and factors associated with anemia among pregnant women attending antenatal care in Butajira 
general hospital, Southern Ethiopia. Jimma University Open access Institutional Repository [Internet]; 2015. Available from: https://repository.ju. 
edu.et/handle/123456789/2797. Accessed December 22, 2025.

37. Bala DV, Vyas S, Shukla A, Tiwari H, Bhatt G, Gupta K. Validity and reliability of haemoglobin colour scale and its comparison with clinical signs 
in diagnosing anaemia in pregnancy in Ahmedabad, India. East Mediterr Health J. 2012;18(7):749–754. doi:10.26719/2012.18.7.749

38. Chathurani U, Dharshika I, Galgamuwa D, Wickramasinghe ND, Agampodi TC, Agampodi SB. Anaemia in pregnancy in the district of 
Anuradhapura, Sri Lanka--need for updating prevalence data and screening strategies. Ceylon Med J. 2012;57(3):101–106. doi:10.4038/cmj. 
v57i3.4148

39. Hidayati IZ. Penilaian Uji Validitas Instrumen Skrining Anemia Pada Siswa Madrasah Aliyah Islamic Center Baiturahman Banyuwangi [Internet]. 
Makma.serambi.fkm; 2019. Available from: http://ojs.serambimekkah.ac.id/index.php/MaKMA/article/view/48-58. Accessed January 2, 2025.

40. Bujang MA, Adnan TH. Requirements for minimum sample size for sensitivity and specificity analysis. J Clin Diagn Res. 2016;10(10):YE01–6. 
doi:10.7860/JCDR/2016/18129.8744

41. Regina D, S C, Rao R. Correlation of pallor with hemoglobin levels and clinical profile of anemia in primary and middle school children of rural 
Telangana. Int J Contemp Pediatr. 2016;872–877. doi:10.18203/2349-3291.ijcp20162357

42. WHO. Guideline on haemoglobin cutoffs to define anaemia in individuals and populations [Internet]. Geneva: World Health Organization. Licence: 
CC BY-NC-SA 3.0 IGO; 2024. Available from: https://www.who.int/publications/i/item/9789240088542. Accessed October 22, 2024.

43. Accelerating anaemia reduction: a comprehensive framework for action [Internet]. Available from: https://www.who.int/publications/i/item/ 
9789240074033. Accessed June 17, 2025.

44. Stoltzfus RJ, Edward-Raj A, Dreyfuss ML, et al. Clinical pallor is useful to detect severe anemia in populations where anemia is prevalent and 
severe. J Nutr. 1999;129(9):1675–1681. doi:10.1093/jn/129.9.1675

45. Blackman SC, Gonzalez Del Rey JA. Hematologic emergencies: acute anemia. Clin Pediatr Emergency Med. 2005;6(3):124–137. doi:10.1016/j. 
cpem.2005.06.001

International Journal of Women’s Health 2026:18                                                                               https://doi.org/10.2147/IJWH.S550863                                                                                                                                                                                                                                                                                                                                                                                                      11

Ersianti et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1007/978-2-8178-0915-1_1
https://doi.org/10.1007/978-2-8178-0915-1_1
https://doi.org/10.7759/cureus.28918
http://www.ncbi.nlm.nih.gov/books/NBK557783/
http://www.ncbi.nlm.nih.gov/books/NBK557783/
https://doi.org/10.1016/j.ajog.2020.03.006
https://doi.org/10.15537/smj.2015.2.10289
https://doi.org/10.4103/jfcm.JFCM_115_18
https://drive.google.com/file/d/1A5RT_JAWAEinrKLodUL0yUEOwg6alQZK/view?usp=sharing&usp=embed_facebook
https://drive.google.com/file/d/1A5RT_JAWAEinrKLodUL0yUEOwg6alQZK/view?usp=sharing&usp=embed_facebook
https://doi.org/10.1186/s40985-018-0093-8
https://doi.org/10.1007/978-3-030-63749-1_7
https://doi.org/10.4103/picr.picr_111_22
https://doi.org/10.1007/s12288-022-01543-z
https://www.sciencedirect.com/science/article/pii/B9780323761741000493
https://www.sciencedirect.com/science/article/pii/B9780323761741000493
https://doi.org/10.54771/ckjnr817
https://doi.org/10.47679/ib.2024662
https://doi.org/10.1371/journal.pone.0008545
https://www.sciencedirect.com/science/article/pii/B9781437716047001615
https://www.ncbi.nlm.nih.gov/books/NBK326665/
https://doi.org/10.1002/jgf2.776
http://www.ncbi.nlm.nih.gov/books/NBK436014/
http://www.ncbi.nlm.nih.gov/books/NBK436014/
https://doi.org/10.4300/JGME-D-22-00620.1
https://www.joasciences.com/index.php/joas/article/view/42
https://doi.org/10.53350/pjmhs221651200
https://repository.ju.edu.et/handle/123456789/2797
https://repository.ju.edu.et/handle/123456789/2797
https://doi.org/10.26719/2012.18.7.749
https://doi.org/10.4038/cmj.v57i3.4148
https://doi.org/10.4038/cmj.v57i3.4148
http://ojs.serambimekkah.ac.id/index.php/MaKMA/article/view/48-58
https://doi.org/10.7860/JCDR/2016/18129.8744
https://doi.org/10.18203/2349-3291.ijcp20162357
https://www.who.int/publications/i/item/9789240088542
https://www.who.int/publications/i/item/9789240074033
https://www.who.int/publications/i/item/9789240074033
https://doi.org/10.1093/jn/129.9.1675
https://doi.org/10.1016/j.cpem.2005.06.001
https://doi.org/10.1016/j.cpem.2005.06.001


46. Appiahene P, Chaturvedi K, Asare JW, Donkoh ET, Prasad M. CP-AnemiC: a conjunctival pallor dataset and benchmark for anemia detection in 
children. Med Novel Technol Dev. 2023;18:100244. doi:10.1016/j.medntd.2023.100244

47. Yalçin SS, Unal S, Gümrük F, Yurdakök K. The validity of pallor as a clinical sign of anemia in cases with beta-thalassemia. Turk J Pediatr. 
2007;49(4):408–412.

48. Florestiyanto MY, Peksi NJ. Non-invasive anemia screening using nails and palms photos. In Proceeding of LPPM UPN “Veteran” Yogyakarta 
Conference. Engineering and Science Series; 2020;1:311–318.

49. Shumway CL, Motlagh M, Anatomy WM. Head and Neck, Eye Conjunctiva. StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2025. Available from: http://www.ncbi.nlm.nih.gov/books/NBK519502/. Accessed June 14, 2025.

50. McGee S. Evidence-based physical diagnosis E-book. Elsevier Health Sci. 2021;882.
51. Shahriar AA, Alexander JT. Pallor of the Conjunctival Rim. AIM Clinical Cases. 2023;2(7):e230381. doi:10.7326/aimcc.2023.0381
52. Kent AR, Elsing SH, Hebert RL. Conjunctival vasculature in the assessment of anemia1. Ophthalmology. 2000;107(2):274–277. doi:10.1016/ 

S0161-6420(99)00048-2
53. Irfan A, Sahay BP. Utility of clinical pallor in pediatric population diagnosed of anemia: an observational study. Int J Health Clin Res. 2020;3 

(10):236–239.
54. Mendagudli C, Thejaswi SR, Ramesh M, Shendre MER, Thampi AS, Ankitha R. A descriptive study of nail changes in systemic diseases. Clin 

Dermatol Rev. 2024;8(1):48. doi:10.4103/cdr.cdr_55_23
55. Turner J, Parsi M, Badireddy M. Anemia. StatPearls [Internet]. StatPearls Publishing; 2023. Available from: https://www.ncbi.nlm.nih.gov/books/ 

NBK499994/. Accessed October 17, 2024.
56. Stoicescu M. Chapter 5 - skin and mucous. In: Stoicescu M, editor. General Medical Semiology Guide Part I [Internet]. Academic Press; 

2020:223–336.
57. Lu SY. Perception of iron deficiency from oral mucosa alterations that show a high prevalence of Candida infection. J Formos Med Assoc. 2016;115 

(8):619–627. doi:10.1016/j.jfma.2016.03.011
58. Yousef H, Alhajj M, Fakoya AO, Anatomy SS. Skin (integument), epidermis. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 

2025. Available from: http://www.ncbi.nlm.nih.gov/books/NBK470464/. Accessed June 15, 2025.
59. Aggarwal AK, Tripathy JP, Sharma D, Prabhu A. Validity of palmar pallor for diagnosis of anemia among children aged 6–59 months in North 

India. Anemia. 2014;2014:543860. doi:10.1155/2014/543860
60. Divya Krishnan K, Avabratha KS, Shenoy KV, A KV. Efficacy of site of pallor to detect anemia and its correlation with etiology in under five 

children. Int J Contemp Pediatr. 2020;8(1):160. doi:10.18203/2349-3291.ijcp20205429
61. Ughasoro MD, Madu AJ, Kela-Eke IC, Akubuilo U. Parental perception of childhood anaemia and efficiency of instrument assisted pallor detection 

among mothers in southeast nigeria: a field validation study. Int J Pediatr. 2019;2019:7242607. doi:10.1155/2019/7242607
62. Whitehead RD, Mei Z, Mapango C, Jefferds MED. Methods and analyzers for hemoglobin measurement in clinical laboratories and field settings. 

Ann NY Acad Sci. 2019;1450(1):147–171. doi:10.1111/nyas.14124

International Journal of Women’s Health                                                                                    

Publish your work in this journal 
The International Journal of Women’s Health is an international, peer-reviewed open-access journal publishing original research, reports, 
editorials, reviews and commentaries on all aspects of women’s healthcare including gynecology, obstetrics, and breast cancer. The manuscript 
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www. 
dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/international-journal-of-womens-health-journal

International Journal of Women’s Health 2026:18 12

Ersianti et al                                                                                                                                                                         

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.medntd.2023.100244
http://www.ncbi.nlm.nih.gov/books/NBK519502/
https://doi.org/10.7326/aimcc.2023.0381
https://doi.org/10.1016/S0161-6420(99)00048-2
https://doi.org/10.1016/S0161-6420(99)00048-2
https://doi.org/10.4103/cdr.cdr_55_23
https://www.ncbi.nlm.nih.gov/books/NBK499994/
https://www.ncbi.nlm.nih.gov/books/NBK499994/
https://doi.org/10.1016/j.jfma.2016.03.011
http://www.ncbi.nlm.nih.gov/books/NBK470464/
https://doi.org/10.1155/2014/543860
https://doi.org/10.18203/2349-3291.ijcp20205429
https://doi.org/10.1155/2019/7242607
https://doi.org/10.1111/nyas.14124
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Research Question
	Search Strategy
	Selection of Studies
	Inclusion Criteria and Study Eligibility
	Data Extraction
	Synthesis Methods

	Results
	Study Characteristics
	Validity of Pallor Examination in Identifying Anemia

	Discussion
	Conclusion
	Acknowledgment
	Disclosure

