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Introduction:  
Vitamin B12 is one of the most common and essential 
members of the B complex vitamins, which play a vital role 
in cellular proliferation because of its significant role in de-
oxyribonucleic acid (DNA) metabolic processes, methyla-
tion, and mitochondrial metabolism within the body.

1
 This 

water-soluble vitamin is predominantly found in foods 
sourced from animals, including fish, meat, and dairy prod-
ucts, in addition to being available in fortified cereals and a 
range of dietary supplements.

1,2
 It is essential for the nerv-

ous system to function effectively.and to facilitate the pro-
duction of red blood cells, and DNA, acting as a coenzyme 
in three biochemical pathways. It is absorbed in the termi-
nal ileum in conjunction with a protein known as intrinsic  

factor after being processed by gastric acid.
3
 The condition 

is defined as a collection of symptoms resulting from low 
concentrations of vitamin B12 in the plasma and tissues. 
Some signs of mild deficiency involve fatigue, anemia, sore 
tongue, ulcers in the mouth and gums, easy breathless-
ness, dizziness, tachycardia, pallor, alopecia, impaired 
cognitive dysfunction, paresthesia-associated pain, and the 
occurrence of neurological abnormalities. Some of the se-
vere manifestation include; impaired memory, loss of vi-
sion, irritability, ataxia, lethargy, depression, anxiety and 
psychosis. Temporary sexual sterility that can be treated 
may be realized, and if deficiency remains untreated, it 
leads to growth deficiency, developmental delay, and im-
paired movement in exclusively breastfed infants of vegan 
mothers.

4,5
 There are three cutoff points for vitamin B12 

status: 1) deficiency if the level is below 200 pg/mL; 2) in-
sufficiency is when the level ranges between 200-350 pg/
mL; 3) sufficiency is determined if the level is 350 pg/mL or 
above.

6
 Studies have shown a statistically significant varia-

tion in mean serum vitamin B12 levels among men and 
women, with men generally showing higher deficiency 
rates and a stronger association with severe deficiencies 
as compared to women.

7
 Age and sex influence the preva-

lence of vitamin B12 deficiency. Overall, a substantial pro-
portion of patients present with clinical symptoms such as 
fatigue, memory loss, weakness, depression, aches and 
pains, and shortness of breath.

8 
Additionally, anemia along 

with    vitamin B12 and folate deficiencies remains a re-
markable public health concern, particularly among women 
in their reproductive years in Pakistan.

9
 Elevated plasma 

homocysteine levels, which are linked to vitamin B12 defi-
ciency, can results in serious health conditions such as 
stroke, atherosclerosis, Alzheimer’s disease, myocardial 
infarction, cognitive decline in the elderly, birth defects in 
pregnant women, and increased mortality rates.

10
 

Objective: The primary objective of the current study is to 
determine the signs and symptoms associated with vitamin 
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B12 deficiency and investigate the gender-specific expres-
sions of this deficiency in Pakistan. This research project 
aims at contributing towards the finding of clinical indica-
tions, manifestations, and possibly difficulties which may 
be faced when managing patients who are affected with 
B12 deficiency. 
Methodology: 

A descriptive cross-sectional study was conducted on pa-
tients presenting with clinical symptoms suggestive of vita-
min B12 deficiency at Department of Medicine, Dow Uni-
versity Hospital, Ojha Campus, Dow University of Health 
Sciences (DUHS), Karachi from February 2025 to July 
2025. The sample size for this research was calculated 
using the Open Epi software for sample size calculation. A 
previous researcher, Aamir et al., reported that numbness 
was found in 90.4% of patients diagnosed with vitamin B12 
deficiency and was used as a reference with a confidence 
level of 95% and a margin of error of 5%. The final calculat-
ed sample size was 134. 

The study includes: (1) adult patients of both genders, (2) 
individuals aged 18-65 years, (3) patients exhibiting clinical 
symptoms such as easy fatigability, palpitations, and short-
ness of breath, and (4) patients presenting for the first time 
to the outpatient department. The study excludes: (1) pa-
tients who declined to participate in the study, (2) individu-
als with a medical history of illness or prior use of medica-
tions or nutritional supplements, (3) preexisting hematologi-
cal disorders or malignancies, as documented in medical 
records, (4) a history of blood transfusions within the past 
two weeks, (5) pregnant or lactating women, and (6) indi-
viduals who have been taking metformin, proton pump in-
hibitors (PPIs), H2 receptor antagonists, colchicine, or 
chloramphenicol for a minimum duration of three months. 
The study received approval prior to commencement from 
the Institutional Review Board (IRB) of DUHS, Karachi 
(Letter No. IRB-3714/DUHS/Approval/2024/36, dated 28-
01-2025). Written informed consent was obtained from pa-
tients who strictly fulfil the inclusion criteria of the study. 
Patients were enquired about demographics and lifestyle 
habits. Patients were also questioned about their current 
symptoms, including palpitations, shortness of breath, easy 
fatigability, and numbness in the hands and feet. A com-
prehensive clinical examination was performed for finding 
pallor, glossitis, and stomatitis symptoms in addition to vital 
indicators like pulse rate. Information about medical history 
including diabetes mellitus, hypertension, hypothyroidism, 
acid peptic disease, chronic kidney disease, malabsorption 
syndromes, autoimmune diseases, previous intestinal sur-
geries, and family histories of vitamin B12 deficiency was 
also obtained from patient. Enquiry about lifestyle habits of 
patients include smoking, alcohol consumption, and dietary 
practices. Blood samples were collected in a sterile envi-
ronment and subsequently analyzed in the laboratory for 
vitamin B12 levels, along with other hematological parame-
ters, including hemoglobin levels and mean corpuscular 
volume (MCV) percentage. Serum levels <200 pg/mL is 
commonly used for confirming diagnosis of vitamin B12 
deficiency. 
The analysis of data was conducted utilizing statistical 
package for social sciences (SPSS), version 26. Continu-
ous variables were reported as means accompanied by 
standard deviations. . Categorical variables were reported 
as frequency accompanied by percentages. The chi-
square test was employed to determine the p-value. Re-
sults were displayed in tables and graphs, with a statistical 
significance determined at a p-value of 0.05. 

Results: 
Of the 134 patients with suspected vitamin B12 deficiency, 
49.3% (n=66) were vitamin B12 deficient, whereas 50.7% 
(n=68) had normal vitamin B12 levels [Figure 1]. 
Overall, male patients were the majority (72.4%, n=97) 
compared to female patients (27.6%, n=37). Male patients 
were also significantly more likely to have vitamin B12 defi-
ciency compared to female patients (80.3% vs. 19.7%, p = 
0.043). Overall, the mean age was 45.69 ± 12.90 years, 
and it was significantly elevated in patients diagnosed with 
low levels of vitamin B12 in contrast to those with normal 
levels [48.65 ± 12.25 vs. 42.82 ± 12.95, p=0.008]. Similar-
ly, current smokers (43.9% vs. 26.5%, p=0.034), and vege-
tarians (54.5% vs. 36.8%, p=0.039) were more likely to 
have low levels of vitamin B12 in contrast to those with nor-
mal levels [Table 1]. 
A comparison of medical history indicates that diabetes 
mellitus (24.2% vs. 14.7%, p=0.163), hypothyroidism 
(21.2% vs. 10.3%, p=0.082), chronic kidney disease 
(21.2% vs. 16.2%, p=0.454), malabsorption (27.3% vs. 
14.7%, p=0.074), autoimmune disease (12.1% vs. 8.8%, 
p=0.533), and a family history of vitamin B12 deficiency 
(6.1% vs. 2.9%, p=0.383) were non-significantly higher in 
patients with low levels of vitamin B12 in contrast to those 
with normal levels, whereas hypertension was non-
significantly higher in patients with normal vitamin B12 lev-
els than in vitamin B12–deficient patients (12.1% vs. 23.5%, 
p=0.085) [Table 1]. 

A comparison of clinical characteristics indicates that easy 
fatigability (87.9% vs. 50.0%, p<0.001), shortness of breath 
grade ≥2 (36.3% vs. 0.0%, p<0.001), palpitations (62.1% 
vs. 38.2%, p=0.006), numbness of hand and feet (36.4% 
vs. 17.6%, p=0.015), mean pulse rate (115.33 ± 10.85 vs. 
94.12 ± 9.46, p<0.001), pallor p<0.001), glossitis (50.0% 
vs. 0.0%, p<0.001), and stomatitis (22.7% vs. 5.9%, 
p<0.001) were significantly elevated in patients with low 
levels of vitamin B12 in contrast to those with normal levels 
[Table 2]. 
A comparison of laboratory findings also indicates that the 
mean values of hemoglobin (6.35 ± 2.44 vs. 12.04 ± 2.40, 
p<0.001), leukocyte count (4.31 ± 1.56 vs. 5.69 ± 1.22, 
p<0.001), platelets count (78.61 ± 59.13 vs. 247.32 ± 
64.03, p<0.001), and serum Vitamin B12 level (117.14 ± 
39.82 vs. 266.69 ± 42.55, p<0.001) were significantly lower 
in patients with low levels of vitamin B12 in contrast to 
those with normal levels, whereas mean corpuscular vol-
ume was significantly higher in patients with normal vitamin 
B12 levels than in vitamin B12–deficient patients (113.96 ± 
8.98 vs. 90.03 ± 7.33, p<0.001) [Table 3]. 
Similarly, comparisons between male and female patients 
indicate significant and non-significant differences in de-
mographics, lifestyle habits, medical history [Table 4], and 
clinical characteristics [Table 45, whereas laboratory find-
ings showed only non-significant differences [Table 6]. 
Specifically, differences were observed in occupation 
(p<0.001), smoking (p=0.003), dietary habit (p=0.015), dia-
betes mellitus (p=0.005), easy fatigability (p=0.022), short-
ness of breath (p=0.024), numbness of hand and feet 
(p=0.006), and glossitis (p=0.005). 
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Figure 1: Vitamin B12 Status. 
 

 
 

 
 

 
 

 
 

 
 

 
Table No 1: Patients Demographics, Lifestyle Habits and    
Medical History Distribution According to their Vitamin B12 
Status. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Patients Clinical Characteristics According to their 

Vitamin B12 Status. 

 

 

 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Table 3: Patients Laboratory Characteristics According to 
their Vitamin B12 Status.  

 

 

 

 

 

 

 

Discussion: 

Vitamin B12 deficiency remains a significant yet often over-
looked clinical issue, particularly among patients present-
ing with nonspecific symptoms or risk factors. Although the 
classic neurological and haematological features are well 
established, many patients suspected of having vitamin 
B12 deficiency present with a wide spectrum of symptoms 
and laboratory abnormalities before the diagnosis is con-
firmed. Early identification and timely management of vita-
min B12 deficiency are crucial to prevent neurological com-
plications and enhance patient outcomes.

11, 12
 

Therefore, this study aimed to assess the clinical manifes-
tations associated with vitamin B12 deficiency and to in-
vestigate the variations in clinical presentation between 
different genders. In this study, a total of 134 patients with 
suspected vitamin B12 deficiency were evaluated, of whom 
49.3% (n = 66) were vitamin B12 deficient, whereas 50.7% 
(n = 68) had normal vitamin B12 levels. Similar higher bur-

  Deficient 
(n=66) 

Normal 
(n=68) 

Total 
(n=134) 

p-
Value 

Gender 
Male 53 

(80.3%) 
44 
(64.7%) 

97 
(72.4%) 

0.043 

Female 13 
(19.7%) 

24 
(35.3%) 

37 
(27.6%) 

Age 
Mean ± SD 48.65 ± 

12.25 
42.82 ± 
12.95 

45.69 ± 
12.90 

0.008 

18-34 8 
(12.1%) 

16 
(23.5%) 

24 
(17.9%) 

0.029 

35-49 18 
(27.3%) 

26 
(38.2%) 

44 
(32.8%) 

50-65 40 
(60.6%) 

26 
(38.2%) 

66 
(49.3%) 

Occupation 

Student 11 
(16.7%) 

9 (13.2%) 20 
(14.9%) 

0.628 

Housewife 11 
(16.7%) 

17 
(25.0%) 

28 
(20.9%) 

Employed 44 
(66.7%) 

42 
(61.8%) 

86 
(64.2%) 

Smoking 

Non-Smoker 37 
(56.1%) 

50 
(73.5%) 

87 
(64.9%) 

0.034 

Current 
Smoker 

29 
(43.9%) 

18 
(26.5%) 

47 
(35.1%) 

Dietary Habit 

Vegetarian 36 
(54.5%) 

25 
(36.8%) 

61 
(45.5%) 

0.039 

Non-
Vegetarian 

30 
(45.5%) 

43 
(63.2%) 

73 
(54.5%) 

Medical History 

DM 16 
(24.2%) 

10 
(14.7%) 

26 
(19.4%) 

0.163 

HTN 8 
(12.1%) 

16 
(23.5%) 

24 
(17.9%) 

0.085 

Hypothyroid-
ism 

14 
(21.2%) 

7 (10.3%) 21 
(15.7%) 

0.082 

CKD 14 
(21.2%) 

11 
(16.2%) 

25 
(18.7%) 

0.454 

Malabsorp-
tion 

18 
(27.3%) 

10 
(14.7%) 

28 
(20.9%) 

0.074 

Autoimmune 
Disease 

8 
(12.1%) 

6 (8.8%) 14 
(10.4%) 

0.533 

Family Histo-
ry of B12 
Deficiency 

4 (6.1%) 2 (2.9%) 6 
(4.5%) 

0.383 

DM: Diabetes Mellitus; HTN: Hypertension; CKD: Chronic 
Kidney Disease 

  
Deficient 

(n=66) 
Normal 

(n=68) 
Total 

(n=134) 
p value 

Clinical Features   
Easy Fa-

tigability 
58 

(87.9%) 
34 

(50.0%) 
92 

(68.7%) 
<0.001 

Shortness of Breath   

Grade 0 
33 

(50.0%) 
34 

(50.0%) 
67 

(50.0%) 

<0.001 
Grade 1 

9 

(13.6%) 
34 

(50.0%) 
43 

(32.1%) 

Grade 2 16 0 (0.0%) 16 

Grade 3 8 0 (0.0%) 8 

Palpitations 
41 

(62.1%) 
26 

(38.2%) 
67 

(50.0%) 
0.006 

Numbness 

of Hand 

and Feet 

24 

(36.4%) 
12 

(17.6%) 
36 

(26.9%) 
0.015 

Clinical Examination Findings   
Pulse Rate 

(Mean ± 

SD) 

115.33 ± 

10.85 
94.12 ± 

9.46 
104.57 

± 14.70 
<0.001 

Pallor 
57 

(86.4%) 
22 

(32.4%) 
79 

(59.0%) 
<0.001 

Glossitis 33 0 (0.0%) 33 <0.001 

Stomatitis 15 4 (5.9%) 19 0.005 

Variables Deficient 

(n=66) 
Normal 

(n=68) 
Total 

(n=134) 
p value 

Hb 6.35 ± 

2.44 
12.04 ± 

2.40 
9.24 ± 

3.74 
<0.001 

MCV 113.96 ± 

8.98 
90.03 ± 

7.33 
101.81 ± 

14.51 
<0.001 

Leukocyte 4.31 ± 

1.56 
5.69 ± 

1.22 
5.01 ± 

1.56 
<0.001 

Platelets 78.61 ± 

59.13 
247.32 ± 

64.03 
164.22 ± 

104.61 
<0.001 

Vitamin 

B12 
117.14 ± 

39.82 
266.69 ± 

42.55 
193.03 ± 

85.56 
<0.001 

Hb: Hemoglobin; MCV: Mean Corpuscular Volume 
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den was also reported from Pakistani studies, such as 
Aamir et al. also highlighted a substantial burden, reporting 
deficiency in 56.1% of their study population.8 

 
Table No 4: Patients Demographics, Lifestyle Habits and 
Medical History Distribution According to Gender in Vita-
min B12 Deficiency 

 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
Another study from Pakistan by Ijaz et al. reported vitamin 
B12 deficiency in 33.5% of clinically diagnosed depressive 
patients.

13
 Similarly, Iqbal et al. found a much higher preva-

lence of 78.5% among patients with megaloblastic ane-
mia.14 In contrast, a large cross-sectional study conducted 
by Margalit et al. among apparently healthy adults showed 
a lower prevalence of 23.4%.

7
 The increased prevalence of 

vitamin B12 deficiency reported in Pakistani studies is 
mainly linked to hospital-based recruitment of clinically sus-
pected patients, which raises the likelihood of confirmed 

deficiency. Other contributing factors include smoking, die-
tary habits, and a higher burden of comorbidities. 

Table No 5: Gender wise Clinical Features of Vitamin B12 
deficiency  

  
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

Table No 6: Laboratory Characteristics of male & female 
patients having deficiency of Vitamin B12 

In this study, male patients were more likely to have vita-
min B12 deficiency compared to female patients (80.3% 
vs. 19.7%). Similar higher male burden was also reported 
from other studies, such as Margalit et al. reports the vita-
min B12 deficiency in 74.8% male patients and 21.6% fe-
male patients,

7
 while Aamir et al. reports the vitamin B12 

deficiency in 71.4% male patients and 51.0% female pa-
tients.

8
 Iqbal et al. reports that there was no significant dif-

ference of gender in vitamin B12 deficiency patients.
14

 The 
increased prevalence of vitamin B12 deficiency in male 
patients reported in studies is mainly linked to lifestyle fac-
tors such as smoking, dietary habits, and a higher burden 
of comorbidities. 
In this study, the mean age was significantly elevated in 
patients diagnosed with low levels of vitamin B12 in con-
trast to those with normal levels [48.65 ± 12.25 vs. 42.82 ± 
12.95, p = 0.008]. The age group of 50–65 years comprised 
the majority of vitamin B12 deficient patients (n=66, 
60.6%), followed by those aged 35–49 years (n=18, 27.3%) 
and 18–34 years (n=8, 12.1%). Ijaz et al. reported that 
73.1% of vitamin B12 deficient patients were in the age 
group of 30–60 years, while 26.9% were in the 15–30 years 
group.

8
Similarly, Abu-Shanab et al. identified older age as 

Variables 
Male 

(n=53) 
Female 

(n=13) 
p value 

Age 

Mean 48.76 ± 48.23 ± 0.891 

18-34 6 (11.3%) 2 (15.4%) 

0.883 35-49 15 (28.3%) 3 (23.1%) 

50-65 32 (60.4%) 8 (61.5%) 

Occupa-

tion 

Stu- 9 (17.0%) 2 (15.4%) 

<0.001 House 0 (0.0%) 11 (84.6%) 

Em- 44 (83.0%) 0 (0.0%) 

Smoking 

Non-

Smok-

er 
25 (47.2%) 12 (92.3%) 

0.003 Cur-

rent 

Smok-

er 

28 (52.8%) 1 (7.7%) 

Dietary 

Habit 

Vege- 25 (47.2%) 11 (84.6%) 

0.015 Non-

Vege-

tarian 
28 (52.8%) 2 (15.4%) 

Medical 

History 

DM 9 (17.0%) 7 (53.8%) 0.005 

HTN 8 (15.1%) 0 (0.0%) 0.135 
Hypo-

thyroid

ism 
10 (18.9%) 4 (30.8%) 0.347 

CKD 11 (20.8%) 3 (23.1%) 0.854 
Mal-

absor

ption 
16 (30.2%) 2 (15.4%) 0.283 

Auto-

immun

e 

Dis-

ease 

7 (13.2%) 1 (7.7%) 0.585 

Family 

Histo-

ry of 

B12 

Defi-

ciency 

3 (5.7%) 1 (7.7%) 0.783 

DM: Diabetes Mellitus; HTN: Hypertension; CKD: Chronic 

Variables Male Female p value 

Clinical 

Features 

Easy Fatiga-

bility 
49 

(92.5%) 
9 

(69.2%) 
0.022 

Shortness of Breath   

Grade 0 29 4 

0.024 
Grade 1 9 (17.0%) 0 (0.0%) 

Grade 2 9 (17.0%) 7 

Grade 3 6 (11.3%) 2 

Palpitations 
33 

(62.3%) 
8 

(61.5%) 
0.961 

Numbness 

of Hand and 

Feet 

15 

(28.3%) 
9 

(69.2%) 
0.006 

Clinical 

Examina-

tion Find-

ings 

Pulse Rate 

(Mean ± SD) 
115.17 ± 

11.47 
116.00 ± 

8.22 
0.807 

Pallor 48 9 0.045 

Glossitis 22 11 0.005 

Stomatitis 12 3 0.973 

Variables 
Male (n=53) Female (n=13) p value 

Hb 6.43 ± 2.54 6.03 ± 1.99 0.604 
MCV 114.21 ± 9.45 112.92 ± 6.97 0.648 
Leukocyte 4.43 ± 1.70 3.83 ± 0.66 0.217 

Platelets 79.47 ± 63.34 75.08  ±39.15 0.812 
Vitamin B12 116.94 ± 41.25 117.92 ±34.85 0.937 

Hb: Hemoglobin; MCV: Mean Corpuscular Volume 
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a significant risk factor for vitamin B12 deficiency.
16

 In con-
trast, some other studies did not observe any significant 
association between age and vitamin B12 deficiency.7, 8, 17 
Our study along with some previous studies found that old-
er age is significantly associated with a higher risk of vita-
min B12 deficiency, and the risk increases with advancing 
age. However, since other studies found no such associa-
tion, the role of age in vitamin B12 deficiency remains un-
clear and may vary across different populations.  
In this study, life style habits of patients also significantly 
increased the risk of vitamin B12 deficiency, such as cur-
rent smokers (43.9% vs. 26.5%, p=0.034), and vegetarians 
(54.5% vs. 36.8%, p=0.039) were more likely to have low 
levels of vitamin B12 in contrast to those with normal lev-
els. Similar to our findings, multiple studies have also 
shown that both smokers and vegetarians are at higher risk 
of vitamin B12 deficiency such as a study Kothari et al. 
evaluated the association between vitamin B12 levels, nu-
tritional status, and smoking, and reported a negative im-
pact of smoking and dietary habits on vitamin B12 lev-
els.

18
Similarly, Shekoohi et al. examined the effect of 

smoking on vitamin B12 status and found lower levels in 
smokers.

19
 Other studies assessing the association be-

tween vitamin B12 levels and dietary patterns also reported 
significantly lower vitamin B12 levels in vegetarians com-
pared to non-vegetarians.

20, 21
 These results indicate that 

two significant risk factors for decreased vitamin B12 levels 
are smoking and vegetarian diets. The decreased dietary 
intake of vegetarians and the negative metabolic effects of 
smoking on vitamin absorption and utilisation are probably 
the main causes of the deficiency. 
In this study, the most common clinical characteristic of 
patients with vitamin B12 deficiency was easy fatigability 
87.9% (n=58) followed by pallor 86.4% (n=57), palpitations 
62.1% (n=41), glossitis 50.0% (n=33), shortness of breath 
grade ≥1 50.0% (n=33). numbness of hand and feet 36.4% 
(n=24) and stomatitis 22.7% (n=15). In the comparison be-
tween male and female patients, significant differences 
were observed in easy fatigability (p=0.022), shortness of 
breath (p=0.024), numbness of hands and feet (p=0.006), 
and glossitis (p=0.005). Similar to our findings, multiple 
studies have also documented a wide range of clinical 
manifestations in patients with vitamin B12 deficiency. 
Aamir R et al. reports various clinical symptoms associated 
with this deficiency, including memory impairment (93.5%), 
numbness (90.4%), fatigue (83.6%), shortness of breath 
(85%), weakness (62.9%), depression (68%), aches and 
pains (57.7%)

[8]
 Similarly, Agrawal et al. reported the fa-

tigue (66.7%) as most common symptom followed by 
numbness/tingling (54.4%), light-headedness (45.6%) and 
gastrointestinal symptoms (26.7%) in vitamin B12 deficien-
cy patients.

12
 Singh et al. reported the paresthesia 

(98.18%) as most common symptom followed by head 
heaviness/ache (95%), anxiety (83.63%), fatigue (81.82%), 
impaired vibratory sense (73.63%), irritability (51.36%), 
pale skin (38.18%), and glossitis (35.45%).

22
 Lashari et al. 

reported the numbness (65.2%) as most common symptom 
followed by motor weakness (24.1%), myelopathy (20.5%) 
and ataxia (18.2%).

23
 These studies help to conclude that 

fatigue, pallor, glossitis, and neurological symptoms were 
the most common clinical manifestations of vitamin B12 
deficiency, underscoring the broad and variable clinical 
spectrum of this condition. 

This study has certain limitations that should be acknowl-
edged. Being cross-sectional in design, it cannot establish 
causal relationships between vitamin B12 deficiency and 

clinical manifestations. The relatively small sample size 
and single-center setting may restrict the generalizability of 
the findings to wider populations. In addition, the short 
study duration limited the ability to fully assess long-term 
dietary influences on vitamin B12 status. Larger, multi-
center longitudinal studies are recommended to validate 
and expand upon these results. 
Conclusion: This study concludes that vitamin B12 defi-
ciency presents with a wide spectrum of clinical manifesta-
tions, most commonly fatigue, pallor, palpitations, glossitis, 
and neurological complaints, emphasizing its significant 
impact on overall health. A significant gender differences 
were found in easy fatigability, shortness of breath, numb-
ness of hands and feet, and glossitis. 
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