
Anaemia in elderly: Correlation with Diet and Diseases

Introduction

he incidence of anaemia increases 
with age, with males more affected 

than females. In those over 65 years, the 
prevalence of anaemia ranges from 5 - 

1  2 50%.  In Indian elderly Parasvrananuet al
reported higher prevalence might be due to 

3more than one pathology.  In old age, 
4 gastric functions too decline leading to Vit 

 5 B deficiency. Iron deficiency anaemias 12

6are common in elderly.  Vegetarianism has 

T
been attributed as important cause of Vit 

7B  deficiency.  12

It has been reported that middle class 
elderly population in Mumbai consume 
enough vitamins except B , B , B  and 1 2 7

8,9B .  Very recently vague symptoms and 12

signs of nutritional deficiencies of vit B , 12

folic acid, B complex and iron have been 
10reported by us in general population.   

 These patients responded to treatment 
with B complex including vit B , folic acid 12

and iron resulting in symptomatic 
   improvement.Currentlyweundertook this 
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Abstract

Introduction : The incidence of anaemia increases with age, with males more 

affected than females in those over 65. 

Aim : Purpose of the study is to correlate serum levels of iron, iron saturation, total 

iron binding capacity, ferritin, vitamin B , folic acid, RBC folate, with their dietary 12

intake and presence of other disorders. No such comprehensive study has been 

reported in Indian subjects.

Material and Methods : After screening 100 elderly subjects for health status, 25  

elderly who agreed to participate in the study were included in the study. Exact 

intake of  macro as well as micronutrients were calculated on the basis of standard 

ingredients of each food item. Serum vitamin B , ferritin and folate were estimated 12

by electro chemiluminiscence and iron studies by biochemical methods. 

Results : Low haemoglobin levels were found in two females and one male however, 
3low MCV levels were observed only in  females.  Vitamin B  deficiency was higher in 12

4 1males compared to females.  RBC folate deficiency in two males and serum iron 
12deficiency in one male. However, low iron saturation was prevalent in males  

3compared to females.  Ferritin levels were low in 2 males and 1 female.

Conclusion : Normal concentration of most of the blood parameters  in our study may 

be attributed to maintenance of good health in higher socioeconomic group and 

absence of GI disorders. Most of the deficiencies were observed equally in vegetarians 

and non-vegetarian subjects. Elderly can be considered to be more susceptible to 

anaemia inducing events because of age-associated impairment of the marrow's 

ability to increase red cell production. 



 project to correlate anaemia due to dietary 
    def ic iency and diseases in elder ly  

population. 

Aims

Purpose of this study was to correlate 
serum levels of iron, iron saturation, total 
iron binding capacity, ferritin, vitamin B , 12

folic acid, RBC folate, with the dietary 
intake and presence of other disorders. No 
such comprehensive study has been 
reported in Indian subjects.

Material and Methods

After screening 100 elderly subjects for 
health status, 25 elderly who agreed to 
participate  were included in this study. To 
evaluate nutritional status every subject  
kept the details of food consumed during 
the previous 7 days. From this data the 
exact intake of macro as well as 
micronutrients were calculated on the 
basis of standard ingredients of each food 
item. Serum vit B , ferritin and folate were 12

estimated by electro chemiluminiscence 
and iron studies by biochemical methods. 
Evaluation of anaemia was indicated in 
e l d e r l y  when  the  haemog l ob in  
concentration was 12 g / dL or less in men 

11and 11.5 g / dL in women.  Morphologic 
classification : Macrocytic when MCV  > 
100 fL, microcytic if less than 80 fL and 

12normocytic if between 80 fL and 100fL.  

Results

Females had significantly low levels of 
Haemoglobin compared to males however, 
the other parameters did not differ 
significantly (Table1).  

Low haemoglobin levels were found in 
two females and one male however, low 
MCV levels were observed only in  

3   females.  VitaminB deficiency was higher 12

4 1in males compared to females.  RBC folate 
deficiency in 2 males and serum iron 
deficiency in one male. However, low iron 

12saturation was prevalent  in males  
3compared to females.  Ferritin levels were 

low in 2 males and 1 female.

Discussion

In the present series anaemia was found 

only in 3 elderly subjects

Anaemia is one of the most common 
clinical problems in children, adults as 

13-19well as  geriatric  population.  Main 

Table 1 : Demographic Data and Various Blood Parameters 

Age Hb MCV B12 Folic acid RBC
folate

S fe Fe sat TIBC Ferritin

Females
n=9

61.55 12.85 83.08 784.55 29.67 75.77 20.12 378.11 205.19

Males
n=16

66.43 14.13 84.47 568.62 47.43 70.12 19.47 334.38 93.63

S.D.

S.D.

P.

2.0 1.044 8.73 427.81 25.27 15.77 4.19 37.07 264.37

4.84

0.0019

0.96

0.008

472.70

0.258

83.98

0.441

24.66

0.492

7.05

0.776

95.40

0.187

80.04

0.312

2.61

0.104

2956.33

1824.45

2568.60

1921.83

0.269

Various deficient parameters

Fig. 1
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 cause is a progressive decrease in bone 
marrow reserve with age and a decrease in 
hormonal response to haematologic 

13stress.  

One major factor that is often 
overlooked that may contribute to the 
presence of anaemia in the older 
population is nutritional status. While 
rarely encountered in affluent elderly 
communities, in lower socioeconomic 
group where other dietary deficiencies 
exist, anaemia is a much more frequent 
occurrence. The principal reason for 
inadequate nutritional status in the 

13elderly is poor dentition.  All the subjects 
 were from upper socioeconomic class. Low 

Hb in 2 nonveg  (1 male 1 female) and 1 veg 
 ( female). In our series of upper 

 socioeconomic group, only 2 nonveg (1 
male 1 female) and 1 veg (female) exhibited 
low Hb .

Iron deficiency anaemia accounts for 
25 per cent of anaemias. In the present 
study, anemia (Hb < 12 gms) was found 
only in 2 elderly women. However, iron 
deficiency was seen in male subject and 
low iron saturation in 12 males and 3 
females. It was associated with dietary 
deficiency, less intake of animal protein 

20 and ascorbic acid but not the type of diet. 
None of the patient was alcoholic.

In literature, iron deficiency has been 
20, 21related to GI tract and other diseases.  

However, none of our subjects with lower 
iron were associated with neither any 

 disease nor type of diet. Low Hb  levels in 
seen in women  but not related to diet.

Low Iron saturation in 8 vegetarians (6 
males, 2 females) and 7 non-vegetarians (6 
males, 1 female) , was  probably due to less 

22 bio availability.

Low serum Vitamin B   was observed 12

4 1 in males compared to females and was 
23accompanied by normal folate levels.  

Vitamin B  deficiency anaemia or 12

5pernicious anaemia  in our elderly  was 
due to  inadequate intake of vitamin B  12

and vegetarianism, decreased absorption, 
or inadequate utilization with increasing 
age, suggesting that it is a consequence of 
gastric epithelial aging. It is also important 
in metabolic reactions involving folic acid, 
and is essential in maintaining the 
integrity of the neurologic system. Other 
factors that affect the absorption of 
Vitamin B  are conditions such as 12

regional enteritis, Crohn's disease, and 
intestinal resections were absent in our 

24subjects.  None of our subjects were on 
25proton pump inhibitors.

A  month o f  ora l  c rys ta l l ine  
cyanocobalamin is effective to correct 
serum vitamin B  levels and to obtain 12

haematological responses in elderly 
patients with cobalamin deficiency related 
to food-cobalamin malabsorption (FCM) as 

19, 26suggested by Andres et al.  

None of the elderly were folate deficient 
however, 2 non-vegetarian males had  
RBC folate deficiency. 

Folic acid deficiency is another 
cause of megaloblastic anaemias, causing 
the development of large functionally 
immature erythrocytes. Folic acid is a 
heat-labile vitamin necessary for the 

Hb

MCV

RBC folate

Iron

Vitamin B12

Iron saturation

Ferritin

Table 2 

Low levels

1

2

-

-

4

8

2

Vegetarian Non-vegetarian

2

1

2

1

1

7

1
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production of nucleic acids, proteins, 
amino acids, purines, and thymine, and 

27hence DNA and RNA.  Humans are unable 
to  synthesize  tota l  dai ly  fo late  
requirements and must rely upon dietary 

 sources. These sources include fresh 
vegetables and fruits, yeast, mushrooms, 
and animal organs such as liver and 
kidney. 

Elderly can be considered to be more 
susceptible to anaemia inducing  events 
because of age-associated impairment of 
the marrow's ability to increase red cell 

28production.

Normal concentration of most of the 
blood parameters in our study may be 
attributed to maintenance of good health 
in higher socioeconomic group and 
absence of GI disorders. Most of the 
deficiencies were observed equally in 
vegetarians and  non-vegetarian subjects.

Baraldi CA, Beck AC, Rothstein G. Hematopoisis 
and cytokines. Relevance to cancer and ageing. 
Hematol Oncol Clin N Am. 2000;14:45-61.

2. Prarasvramalu BG, Sivaram C. Prevalence of 
anemia in the aged population in selected slums 
of Hubli city. Ind J Public Health 1990; 34:117-
118.

3. Dhar H.L. Specific problems of health in elderly. 
Ind J Med Sc.1993; 47(12):285-292.

4. Carmel R. Malabsorption of food cobalamin in 
Baillere S Clin Haematol 1995; 8(3): 639-55.

5. Martin DC. B12 and folate deficiency dementia.  
Clin Geriatric Med 1988; 4(4): 841-852.

6. Rimone, Levey S, Spair et al. Diagnosis of iron 
deficiency  anemia in the elderly by transferrin  
receptor - ferritin index. Arch Int Med  
2002;162:445-449.

7. Gopalan C, Ramashastri BV, Balasubramaniam 
SC. Nutritive value of Indian foods. National 

nd Institute of Nutrition, ICMR 1993; 2 Ed.: 87-93.

8. Joshi SV, Dhar HL.  Nutritional requirements in 
Indian elderly. Golden jubilee conference on 
frontiers of Biochemistry, Mumbai 1999; Jan 
27-30, 50-53.

Conclusion 

References

1.

9. Dhar HL. Nutritional status of Indian elderly.  
Medicine Update (APICON) 2002; 186:1277-
1280.

10. Patel JC, Joshi SV, Dhar HL. Chronic sprue in 
Mumbai clinical presentation. BHJ 2002; 44(1): 
18-20.

11. Baker WF. Clinical evaluation of the patient with 
anemia, In : Bick RL, ed. Hematolopgy : Clinical 
and laboratory practice. St. Louis; Mosby, 1993; 
203-224.

12. Mansouri A, Lipchitz DA. Anemia in the elderly 
patient. Med Clin North Am 1992; 76:619-630. 

13. Lipschitz DA, Udupa KB, Milton KY, Thompson 
CO. Effect of age on hematopoesis in man. 
Blood. 1984; 63:502-509.

14. Suarez T, Torrealba M, Villegas N, Osorio C, 
Garcia-Casal MN. Iron, folic acid and vitamin 
B12 deficiencies related to anemia in 
adolescents. from a region with a high incidence 
of congenital malformations in Venezuela] Arch 
Latinoam Nutr. 2005 Jun;55(2):118-23. 

15. Salah N, El Hamid FA, Abdelghaffar S, El Sayem 
M.Prevalence and type of anaemia in young 
Egyptian patients with type 1 diabetes mellitus. 
East Mediterr Health J. 2005 Sep-Nov;11(5-
6):959-67. 

16. Campbell CD, Ganesh J, Ficicioglu C.Two 
newborns with nutritional vitamin B12 
deficiency: challenges in newborn screening for 
vitamin B12 deficiency. Haematologica. 2005 
Dec;90(12 Suppl):ECR45. 

17. Michael Whitehead V. Acquired and inherited 
disorders of cobalamin and folate in children. Br 
J Haematol. 2006 Jul;134(2):125-36. 

18. Longo D, Fariello G, Dionisi-Vici C, Cannata V, 
Boenzi S, Genovese E, Deodato F.MRI and 1H-
MRS findings in early-onset cobalamin C/D 
defect. Neuropediatrics. 2005 Dec; 36(6):366-72. 

19. Andres E, Kaltenbach G, Noblet-Dick M, Noel E, 
Vinzio S, Perrin AE, Berthel M, Blickle JF. 
Hematological response to short-term oral 
cyanocobalamin therapy for the treatment of 
cobalamin deficiencies in elderly patients. J Nutr 
Health Aging. 2006 Jan-Feb; 10(1):3-6. 

20. English EC, Finch CA. Iron Deficiency : A 
systematic approach. Drug Therapy. Apr1984; 
19-20,25-27. 

21. Bergin JJ. Evaluation of anemia. Postgrad Med 
J. 1985; 77:253-269.

22. Yi-Chia Huang, Woei - Jyue Lin, Chien-Hsiang 
Cheng. and Kuo-Hsiung Su Nutrient intakes 
and iron status of healthy young vegetarians 
and nonvegetarians Nutrition, Issue 2, February 

Bombay Hospital Journal, Vol. 53 , No. 2, 2011 179



Bombay Hospital Journal, Vol. 53 , No. 2, 2011180

2000; 16:147-148.

23. Antony AC. Megaloblastic anemias. In: 
Hematology, Basic Principles and Practice. 4th 
ed. Philadelphia, PA:Elsevier, Inc; 2005;519-
556.

24. Keitt AS. Introduction to the anemias. In: 
Wyngaarden JB, Smith LH, eds. Cecil's 
Textbook of Medicine. 17th ed. Philadelphia. WB 
Saunders. 1985;870-76.  

25. Howden CW.Vitamin B12 levels during 
prolonged treatment with proton pump 
inhibitors. J Clin Gastroenterol. 2000 
Jan;30(1):29-33.

26. Flicker L, Vasikaran SD, Thomas J, Acres JM, 
Norman P, Jamrozik K, Hankey GJ, Almeida OP. 
Efficacy of B vitamins in lowering homocysteine 
in older men : maximal effects for those with B12 
deficiency and hyperhomocysteinemia. Stroke. 
2006 Feb;37(2):547-9. Epub 2005 Dec 22. 

27. Sproat TT. Anemias. In : DiPiro JT et al. eds. 
Pharmacotherapy,  A Pathophysiologic 
Approach 4th ed. Stamford, CT. 1999;1531-
1548.

28. Rothstein  G. Disordered haematopoiesis and 
myelodysplasia in the elderly. J of Am Geriatric 
Soc. 2003; 51(3) : 22-26.

FAECAL CALPROTECTIN FOR THE DIAGNOSIS OF INFLAMMATORY BOWEL DISEASE

For the family doctor presented with a patient who gives a short history of bloody diarrhoea the clinical 

diagnosis of ulcerative colitis may be straightforward, particularly if there is a family history of inflammatory 

bowel disease or recent cessation of smoking. However, making diagnosis of Crohn’s disease can be 

challenging, especially in younger patients, when symptoms of recurrent abdominal pain and intermittent 

diarrhoea may be indistinguishable from those of irritable bowel syndrome. Referral to specialist services for 

diagnosis usually involves either colonoscopy or flexible sigmoidoscopy, which may be uncomfortable for 

patients with irritable bowel syndrome who have visceral hypersensitivity. The linked meta-analysis by van 

Rheenen and colleagues highlights a new approach to the diagnosis of inflammatory bowel disease that might 

reduce the number of patients referred for endoscopy.

Calprotectin is a non-covalently associated complex of two S100 (A8 and A9) proteins that is released from 

phagocytes and inflamed epithelia as part of the initial innate immune response. It is resistant to intestinal 

degradation and is distributed throughout the stool, where it can be detected readily using standard enzyme 

linked immunosorbent assays (ELISAs). Since the initial reports from Fagerhol’s group in Norway, several 

groups have published data on the accuracy of testing for faecal calprotectin using different assays.

The main finding, that the ELISA test for faecial calprotectin has a sensitivity of 93% and a specificity of 96% for 

the diagnosis of inflammatory bowel disease in adults, is remarkable considering the diverse and complex 

antigenic environment of faeces.

Its main findings were that for the NHS, even at current costs, faecal calprotectin was cheaper and more 

accurate  than measuring C reactive protein or erythrocyte sedimentation rate in a diagnostic algorithm to 

differentiate inflammatory bowel disease from irritable bowel syndrome in primary care.

However, we cannot yet recommend the use of faecal calprotectin as a diagnostic test for inflammatory bowel 

disease in primary care, mainly because the results of the current study apply only to patients referred to 

secondary care.

ROBERT LOGAN, BMJ 2010; 341 : 159-160
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