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Anemia represents a major contributor to the worldwide 

burden of disease [1]. World Health Organization estimates 

indicate that approximately 42% of children under �ve 

years of age and about 40% of pregnant women globally are 

affected by anemia [2]. Data show a high prevalence across 

different population groups in Pakistan, including 25% of 

men aged 15–49 years, 50% of women in the same age 

group, 31.1% of adolescent boys aged 15–19 years, 82% of 

adolescent girls, 70% of pregnant women aged 15–49 years, 

and 53.7% of children aged 6–59 months [3]. Anemia can be 

categorized into nutritional, hemorrhagic, aplastic, and 

hemolytic types according to its underlying cause [4]. As a 

developing country, Pakistan faces a high burden of 

nutritional anemias, with iron-de�ciency anemia being the 

most prevalent [5]. Common causes of iron-de�ciency 

a n e m i a  a re  i n a d e q u ate  i ro n  i n t a ke,  b l o o d  l o ss , 

malabsorption, and pregnancy [6]. Anemia affects 

children, women of reproductive age, and residents of 

lower socioeconomic status [7]. Iron is one of major 

element for neuronal and cognitive development of fetus. 
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Pakistan faces a high burden of nutritional anemias, with iron-de�ciency anemia being the most 

prevalent. Imbalanced iron levels had a central role in neuropathies. Objectives: To assess the 

prevalence of peripheral neuropathy in pregnant women having Iron de�ciency anemia through 

associated clinical and laboratory Parameters. Method: A cross-sectional analytical study was 

done at the Department of Obstetrics and Gynecology and the Clinical Neurophysiology Unit of 

Niazi Welfare Foundation Teaching Hospital, Sargodha, from July 1st, 2025 to November 30, 

2025. A sample of 350 women was targeted using consecutive sampling. Both sensory and 

motor nerve conduction parameters of the lower limbs and upper limbs were evaluated. Data 

were analyzed using SPSS version 26. Chi-square tests assessed associations between anemia 

severity (mild: Hb 10–10.9 g/dL; moderate: 8–9.9 g/dL; severe: <8 g/dL) and peripheral 

neuropathy at signi�cance level of p-value <0.050. Results: Out of 350 pregnant women, anemia 

was mild in 98 (28.0%), moderate in 164 (46.9%). Peripheral neuropathy was revealed in 102 

women (29.1%,) Neuropathic symptoms involving numbness was revealed in 42.1%, tingling 

(paresthesia) in 38.7%, burning sensations in 35.5%, & reduced ankle re�exes in 27.4%. This 
χstudy found a signi�cant association between anemia severity and neuropathy frequency ( ² = 

42.9, p<0.001), showing a marked increase in neuropathy prevalence with worsening anemia. 

Conclusions: Study reported that iron-de�ciency anemia is associated with the onset and 

progression of peripheral neuropathy. These observations suggest that evaluation for iron 

de�ciency should be routinely included when assessing patients presenting with peripheral 

neuropathy.
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Inadequate iron delays cognitive, mental, and physical 

growth making prone to infections [8]. Iron is involved for 

brain metabolism, neurotransmitter functioning, and 

myelination [9]. Imbalanced iron levels had a central role in 

neuropathies, but clinically iron de�ciency is not correlated 

with peripheral neuropathy in Pakistan. Peripheral 

neuropathy is a mechanism of nerve damage leading to 

weakness, numbness, pain etc. in hands and feet [10]. 

Nutritional de�ciencies, diabetes mellitus, toxins 

exposure and injuries resulting from trauma contribute for 

damaging the nerves located outside brain and spinal cord 

leading to peripheral neuropathy [11]. In Pakistan, scarce 

data is available to reveal the relationship of IDA with 

peripheral neuropathy and stress the need of research 

studies to rule out the role of iron in neuronal development 

for fostering cognitive, physical, and mental development 

[12]. Neurologists perform nerve conduction studies (NCS) 

as parameter to measure the peripheral nerve dysfunction 

and �nd the extent of nerve �ber loss before appearance of 

clinical symptoms [13]. NCS serves a cost effective, non-

invasive approach to investigate peripheral neuropathies 

for IDA patients [14]. 

Even though the earlier researches have addressed the 

diagnostic value of imaging and laboratory markers in 

obstructive jaundice, they have not been exhaustive in 

evaluating the combined validity and clinical value of both 

methods in distinguishing the underlying causes. 

Consequently, the research problem is to de�ne the 

effective ways of diagnostic diagnosis, non-invasive, 

reliable methods of diagnosing the benign and malignant 

causes so that the patients may be managed in time and in a 

proper manner. This study was conducted to assess the 

prevalence of peripheral neuropathy in pregnant women 

with iron de�ciency anemia through associated clinical and 

laboratory parameters. Finding will help policy makers to 

incorporate the evaluation of iron de�ciency routinely 

when assessing patients presenting with peripheral 

neuropathy.

(serum B12 <200 pg/mL), renal or liver disease, a history of 
alcohol misuse, neurological diseases unrelated to IDA, or if 
they declined consent. On the Open Epi software, using an 
expected frequency of peripheral neuropathy of 25% 
among anemic pregnant women (based on pi lot 
observations), a con�dence level of 95%, and a precision of 
5%, the minimum sample size was calculated as 289. A 
sample of 350 women was targeted after considering 
dropouts using consecutive sampling and data collection 
was done after informed consent from patients. History 
pertaining to patients' demographics and symptoms of 
numbness, tingling, burning, AND Reduced ankle re�exes 
to verify peripheral neuropathy was documented in a 
predesigned performa. Neurological examination 
including sensory and motor function was conducted. 
Latest two weeks' lab investigation of CBC for Hb, Serum 
ferritin and B12 levels were reviewed. Both sensory and 
motor nerve conduction parameters of the lower limbs 
(sural nerve, peroneal nerve) and upper limbs (median 
nerve) were evaluated. Peripheral neuropathy was 
diagnosed if NCS indicated reduced conduction velocities 
and/or low amplitudes consistent with axonal or 
demyelinating patterns. Peripheral neuropathy was 
de�ned as presence of clinical symptoms or signs (sensory 
or motor) corroborated by abnormal NCS �ndings 
consistent with sensory, motor, or mixed neuropathy [11].
SPSS version 26.0 was used for data analysis. Mean, 
standard deviation, frequencies, and percentages were 
calculated for descriptive data. Chi-square tests assessed 
associations between anemia severity, mild: Hb 10–10.9 
g/dL; moderate: 8–9.9 g/dL; severe: <8 g/dL [16], and 
peripheral neuropathy at p-value <0.005.

M E T H O D S

A cross-sectional, analytical study was conducted at the 
Department of Obstetrics and Gynecology and the Clinical 
Neurophysiology Unit of Niazi Welfare Foundation 
Teaching Hospital (NWFTH), Sargodha, from July 1st, 2025 
to November 30, 2025 after taking ethical approval letter 
(NM&DC-IRB-110) from the Institutional Review Board (IRB) 
committee having Ref No: IRB/NM&DC/758. NWFTH is a 
major tertiary care teaching hospital serving diverse urban 
and rural populations. Pregnant women aged 18–40 years 
with con�rmed iron-de�ciency anemia were eligible for 
inclusion. IDA was de�ned as hemoglobin <11 g/dL and 
serum ferritin <30 ng/mL [15]. Women were excluded if they 
had known diabetes mellitus, vitamin B12 de�ciency 
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A total  of  350 pregnant  women with con�rmed 

iron-de�ciency anemia were enrolled. Mean age was 27.3 ± 

5.4 years (range 18–40). The majority (72.6%) were in the 

second or third trimester of pregnancy. Mean hemoglobin 

was 8.9 ± 1.5 g/dL, and mean serum ferritin was 18.6 ± 7.2 

ng/mL. Distribution of anemia severity was mild in 98 

(28.0%), moderate in 164 (46.9%) & severe in 88(25.1%). The 

normality of data distribution was assessed using the 

Shapiro–Wilk test (Table 1). 

R E S U L T S
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Table 1: Demographics of Pregnant Women with Iron-De�ciency 
Anemia (n=350)

Characteristics Mean ± SD / n (%)

Age (Years)

Age Range (Years)

Hemoglobin (g/dL)

Serum Ferritin (ng/mL)

27.3 ± 5.4

18–40

8.9 ± 1.5

18.6 ± 7.2

Second And Third Trimester 254 (72.6%)

Gestational Age



D I S C U S S I O N

Iron plays a crucial role in nerve myelination, neuronal 
metabolism, and dopamine neurotransmission. Nerve 
conduction studies have the capacity to investigate cases 
of peripheral nervous system disorders, including 
p e r i p h e r a l  n e r v e s ,  n e r v e  r o o t s ,  m u s c l e s ,  a n d 
neuromuscular junction [17]. This study found that 
peripheral neuropathy was present in nearly one-third 
(29.1%) of pregnant women with iron-de�ciency anemia 
attending a tertiary hospital. The frequency observed is 
higher than what is  usual ly  repor ted in general 
non-pregnant populations with IDA but aligns with the 
notion that pregnancy may amplify the neurological impact 
of iron de�ciency [18]. Although direct comparisons are 
limited due to the scarcity of similar studies, available 
literature suggests a variable prevalence of neuropathic 
symptoms in IDA. Iron is associated with peripheral 
neuropathy in pregnancy. Similarly, a study examining the 
NC velocities of all the nerves revealed a decrease in 
amplitude and nerve conduction velocities in IDA patients 
compared to the controls, and these were reversed with 
iron replacement therapy [19]. The �ndings that iron is 
linked with peripheral neuropathy. Similarly, Paunikar et al. 
conducted a study on patients with iron-de�ciency 
anemia. Motor nerve conduction studies (NCS) were 
performed bilaterally on the median, ulnar, and posterior 
tibial nerves. The neurophysiological parameters assessed 
included distal latency (DL), motor nerve conduction 
velocity (MNCV), and compound muscle action potential 
(CMAP) amplitudes under standardized conditions. The 
results showed that patients with iron-de�ciency anemia 
had signi�cantly prolonged distal motor latencies, slower 
MNCV, and reduced CMAP amplitude in all the nerves 
examined [20]. These �ndings support that iron de�ciency 
affects nerve conduction and is associated with peripheral 
neuropathy, similar to the present study. Moreover, the 
study of Kulaszyńska et al. supports the idea that iron-
de�ciency anemia affects the peripheral nervous system. 
Results validate the notion that iron therapy in patients 
with polyneuropathy and carpal tunnel syndrome proved 
fruitful to combat neuropathies [21]. These results are 
similar to the current study �ndings and augment that 
imbalanced iron levels had a central role in neuropathies. 
Major strengths of this study are the re�ection of valuable 
insights for promoting screening of anemic women in the 
early detection of subclinical peripheral neuropathy. 
This study also has several limitations, such as the fact that 
multivariable logistic regression analysis could not be 
executed due to limited covariate data. Second, other 
potential contributing factors, such as gestational 
diabetes, thyroid disorders, folate de�ciency, nutritional 
status, and socioeconomic factors, were not assessed. 
Third, the study lacks a non-anemic control group for 
comparison. Future research should include multicenter 
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Table 2: Clinical Manifestation of Peripheral Neuropathy in 
Pregnant Women with Iron-De�ciency Anemia (n=350)

Findings show that peripheral neuropathy was identi�ed in 

102 women, yielding a frequency of 29.1%. Among these 

sensory symptoms were present in 72 women (70.6%), 

motor symptoms in 12 women (11.8%), & both sensory and 

motor symptoms in 18 women (17.6%). The most frequently 

reported neuropathic symptoms were: numbness 43/102 

(42.1%), tingling (paresthesia): 39/102 (38.7%), burning 

sensations: 36/102 (35.5%), and reduced ankle re�exes: 

28/102 (27.4%).  Symptoms were general ly  more 

pronounced in the lower limbs than the upper limbs (Table 

2).

Abnormal NCS results were categorized as sensory axonal 

neuropathy found in 82 women (80.4%) & mixed 

sensorimotor neuropathy in 20 women (19.6%). No cases of 

purely demyelinating neuropathy were observed. The sural 

nerve was affected in most cases, followed by peroneal 

nerve abnormalities. There was a signi�cant association 
χbetween anemia severity and neuropathy frequency ( ² = 

42.9, p<0.001), showing a marked increase in neuropathy 

prevalence with worsening anemia (Table 3).

Cross-tabulation results showed observed counts with and 

without neuropathy across anemia categories (Table 4).
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First Trimester

Mild Anemia

Moderate Anemia

Severe Anemia

96 (27.4%)

98 (28.0%)

164 (46.9%)

88 (25.1%)

Severity of Anemia

n (%)Clinical Manifestation

Numbness

Tingling (Paresthesia)

Burning Sensations

Reduced Ankle Re�exes

43 (42.1%)

39 (38.7%)

36 (35.5%)

28 (27.4%)

Table 3: Frequency of Peripheral Neuropathy by Anemia Severity 
(n=350)

n (%)Anemia Category Total (n)

Mild (Hb 10–10.9)

Moderate (Hb 8–9.9)

Severe (Hb <8)

98

164

88

11 (11.2%)

42 (25.6%)

49 (55.7%)

Table 4: Cross-tabulation of Peripheral Neuropathy by Anemia 
Severity

Anemia Category

Mild (Hb 10–10.9)

Moderate (Hb 8–9.9)

Severe (Hb <8)

Total

Neuropathy
Absent, (n)

Total, (n)
Neuropathy
Present, (n)

11

42

49

102

87

122

39

248

98

164

88

350



follow-up studies with larger sample sizes, non-anemic 
controls, and additional risk factors to evaluate the role of 
iron as an independent predictor of peripheral neuropathy 
and enhance the applicability of the results. Although the 
study offers valuable insights for improving peripheral 
neuropathies in IDA. 

C O N C L U S I O N S

A study reported that iron-de�ciency anemia is linked with 
the onset and progression of peripheral neuropathy.  These 
�ndings can serve as a reference for clinicians and 
policymakers to consider including a complete blood count 
(CBC) as an initial screening measure when evaluating 
peripheral neuropathy in individuals with IDA.

PJHSL VOL. 7 Issue. 05 May 2026
125

Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

A u t h o r s ’ C o n t r i b u t i o n

Conceptualization: JA

Methodology: MZ, TB, AZ

Formal analysis: MBAS

Writing and Drafting: MZ, TB, SA

Review and Editing: JA, MBAS, MZ, TB, AZ, SA, BJ

All authors approved the �nal manuscript and take 
responsibility for the integrity of the work

C o n  i c t s o f I n t e r e s t

All the authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The author received no �nancial support for the research, 

authorship and/or publication of this article.

R E F E R E N C E S

Afzal F, Adnan S, Asif J, Zia L, Iftikhar M, Akmal M et al. 

Assessment of Knowledge and Awareness of Anemia 

in District Sialkot, Punjab, Pakistan. Kashf Journal of 

Multidisciplinary Research.  2025 Jan; 2(01): 138-48. 

doi: 10.71146/kjmr240.

Auerbach M, DeLoughery TG, Tirnauer JS. Iron 

De�ciency in Adults: A Review. Journal of the 

American Medical Association.  2025 May; 333(20): 

1813-23. doi: 10.1001/jama.2025.0452.

Moradi Y, Moradkhani A, Shokri A, Mohammadzadeh 

P, Azami M, Moradi G et al. Socioeconomic Inequality 

in the Prevalence of Anemia: Decomposing Analysis 

among Kurdish People. BioMed Central Public Health.  

2025 Apr; 25(1): 1392. doi: 10.1186/s12889-025-22561-

2.

Gao Q, Zhou Y, Chen Y, Hu W, Jin W, Zhou C et al. Role of 

I r o n  i n  B r a i n  D e v e l o p m e n t ,  A g i n g ,  a n d 

Neurodegenerative Diseases. Annals of Medicine.  

2025 Dec; 57(1): 2472871. doi: 10.1080/07853890. 

2025.2472871.

Hod EA, Habeck C, Zhuang H, Dimov A, Spincemaille 

P, Kessler D et al. Effects of Iron Repletion on Brain 

Iron Content, Myelination, Neural Network Activation, 

and Cognition. Journal of Clinical Investigation 

Insight.  2025 Dec; 10(23). doi: 10.1172/jci.insight.1944 

42.

Mauermann ML and Staff NP. Peripheral Neuropathy: 

A Review. Journal of the American Medical 

Association.  2026 Jan; 335(3): 255-66. doi: 10.1001/ 

jama.2025.19400.

Calderon B, Soto M, Garcia N, Ghazanfari S, Velez J, 

Hasbun S. Prevalence of Diabetic Peripheral 

Neuropathy and Its Association with Vitamin B12 

De�ciency and Health-Related Quality of Life. 

Journal of Endocrinology and Metabolism.  2025 Dec: 

181-90. doi: 10.14740/jem1582.

Afzal A, Sadir S, Batool Z, Liaquat L, Haider S. Iron and 

Neuropathies. In Brain-Iron Cross Talk. Singapore: 

Springer Nature Singapore.  2022 Dec: 263-280. doi: 

10.1007/978-981-19-7327-7_13.

Papantoniou M, Stergiou I, Giannouli S, Bountziouka 

C, Kokotis P. Clinical and Neurophysiological Aspects 

of  Pe r i p h e r a l  N e u ro p at hy  i n  P at i e n t s  w i t h 

Myelodysplastic Syndromes. British Journal of 

Hematology.  2025 Mar; 206(3): 864-7. doi: 10.1111/bjh. 

19901.

Abby A,  Chandel  K,  Kankane A,  Pandey AK. 

Assessment of Peripheral Nerve Conduction in Iron-

De�ciency Anemia Patients in the Adult Population of 

India Attending a Tertiary Care Hospital. Asian 

Journal of Medical Sciences.  2026 Feb; 17(2): 81-7. 

doi: 10.71152/ajms.v17i2.4969.

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

DOI: https://doi.org/10.54393/pjhs.v7i5.4035

Peripheral Neuropathy in Pregnant Women with Iron De�ciency Anemia
Amil J et al.,

Kolarš B, M�atović Jovin V, Živanović N, Minaković I, 

Gvozdenović N, Dickov Kokeza I et al. Iron De�ciency 

and Iron De�ciency Anemia: A Comprehensive 

Overview of Established and Emerging Concepts. 

Pharmaceuticals.  2025 Jul; 18(8): 1104. doi: 10.3390/ 

ph18081104.

World Health Organization. WHO Global Network of 

N a t i o n a l  Q u a l i t y  C o n t r o l  L a b o r a t o r i e s  fo r 

Pharmaceuticals: �rst meeting report, Rio de 

Janeiro, Brazil, 1-3 October 2024. World Health 

Organization.  2025 May. 

Habib A, Kureishy S, Soo� S, Hussain I, Rizvi A, Ahmed 

I et al. Prevalence and Risk Factors for Iron De�ciency 

Anemia among Children Under Five and Women of 

Reproductive Age in Pakistan: Findings from the 

National Nutrition Survey 2018. Nutrients.  2023 Jul; 

15(15): 3361. doi: 10.3390/nu15153361.

Vohra R, Hussain A, Dudyala AK, Pahareeya J, Khan W. 

Multi-Class Classi�cation Algorithms for the 

Diagnosis of Anemia in an Outpatient Clinical Setting. 

Plos One.  2022 Jul; 17(7): e0269685. doi: 10.1371/ 

journal.pone.0269685.

[1]

[2]

[3]

[4]



PJHSL VOL. 7 Issue. 05 May 2026
126

Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

Vadivelan A, Nemeth E, Ganz T, Bulut Y. Iron 

De�ciency Anemia in Children During and After PICU 

Stay:  Single-Center  Retrospective Cohor t, 

2021–2022. Pediatric Critical Care Medicine.  2025 

Jan; 26(1): e62-6. doi: 10.1097/PCC.0000000000003 

644.

Akib A and Sriwahyuni S. Midwifery Care for Pregnant 

Women with Moderate Anemia: A Case Study in 

Makassar. Journal of Interdisciplinary Health.  2025 

Oct; 1(4): 108-15. doi: 10.61099/jih.v1i3.141.

Stocco E, Barbon S, Emmi A, Tiengo C, Macchi V, De 

Caro R et al. Bridging Gaps in Peripheral Nerves: From 

Current Strategies to Future Perspectives in Conduit 

Design. International Journal of Molecular Sciences.  

2023 May; 24(11): 9170. doi: 10.3390/�ms24119170.

Georgieff MK. The Importance of Iron De�ciency in 

P r e g n a n c y  o n  Fe t a l ,  N e o n a t a l ,  a n d  I n fa n t 

Neurodevelopmental Outcomes. International 

Journal of Gynecology and Obstetrics.  2023 Aug; 

162: 83-8. doi: 10.1002/�go.14951.

Aslan G, Alkan F, Bircan O, Coskun S. Effects of Iron 

Replacement on Electrocardiogram Parameters in 

Breath-Holding Spells Patients with Iron De�ciency. 

BioMed Central Pediatrics.  2025 Oct; 25(1): 865. doi: 

10.1186/s12887-025-06204-4.

Paunikar VM, Rawekar AT, Barapatre SA. Assessment 

of Peripheral Nerve Conduction in Iron De�ciency 

Anemia Patients in the Indian Rural Adult Population 

Attending a Tertiary Care Hospital. International 

Journal of Nutrition, Pharmacology, and Neurological 

Diseases.  2023 Jul; 13(3): 173-80. doi: 10.4103/�npnd. 

�npnd_19_23.

Kulaszyńska M, Kwiatkowski S, Skonieczna-Żydecka 

K. The Iron Metabolism with a Speci�c Focus on the 

Functioning of the Nervous System. Biomedicines.  

2024 Mar; 12(3): 595. doi: 10.3390/biomedicines1203 

0595.

 

[15]

[16]

[17]

[18]

[19]

[20]

[21]

DOI: https://doi.org/10.54393/pjhs.v7i5.4035

Peripheral Neuropathy in Pregnant Women with Iron De�ciency Anemia
Amil J et al.,


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

