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Level Date Region and sample descriptor Sex
Sample 

size

Proportion (%) of population with
haemoglobin below:

100 110 115 120 130

Mean SD Method LineAge
(years) Reference

Haemoglobin (g/L)

70

Notes

General

L Umeå: Infants B 83 119 7 B1997 -1998 0.30 1491 1*

L Solna: PW by gestational age: 11 wks F 220 130 B1994 -1996 20.00- 45.99 3833 2*
Solna: PW by gestational age: 36 wks F 157 12120.00- 45.99 3

L Trollhättan: Adolescents by sex F 103 135 7 D1993 -1994 15.00- 15.99 768 4*
Trollhättan: Adolescents by sex M 84 145 915.00- 15.99 5

L Göteborg: SAC by sex F 216 134 8 D1990 15.00- 16.99 1003 6*
Göteborg: SAC by sex M 203 147 815.00- 16.99 7

L Göteborg: Elderly by sex F 244 9.3 135 D1989 -1990 88.00- 88.99 600h 8*
Göteborg: Elderly by sex M 100 28.3 13888.00- 88.99 9

L Göteborg: Elderly by sex F 607 8.5 135 D1986 -1987 85.00- 85.99 600a 10*
Göteborg: Elderly by sex M 291 15.2 14085.00- 85.99 11

L Göteborg: Elderly by sex F 180 10.0 133 D1984 -1985 83.00- 83.99 600b 12*
Göteborg: Elderly by sex M 106 17.0 13983.00- 83.99 13

L Göteborg: Elderly by sex F 215 7.9 134 D1983 -1984 82.00- 82.99 600c 14*
Göteborg: Elderly by sex M 125 18.4 14182.00- 82.99 15

L Göteborg: Elderly by sex F 259 9.0 134 D1982 -1983 81.00- 81.99 600d 16*
Göteborg: Elderly by sex M 145 13.1 14181.00- 81.99 17

L Göteborg: Elderly: Total B 486 C1981 -1982 75.00- 75.99 135 18*
Göteborg: Elderly by sex F 281 3.275.00- 75.99
Göteborg: Elderly by sex M 205 6.375.00- 75.99

L Göteborg: Elderly by sex F 328 8.4 136 C1980 -1981 79.00- 79.99 600e 19*
Göteborg: Elderly by sex M 209 15.5 14479.00- 79.99 20

L Göteborg: Elderly by sex F 412 7.6 136 C1976 -1977 75.00- 75.99 600f 21*
Göteborg: Elderly by sex M 331 12.4 14475.00- 75.99 22
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General

L Göteborg: Elderly by sex F 524 4.2 139 A1971 -1972 70.00- 70.99 600g 23*
Göteborg: Elderly by sex M 449 5.6 14970.00- 70.99 24
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NOTES

SWEDEN

General Notes: Facility based study (Umeå University Hospital); study in two sites (San Pedro Sula, Honduras; Umeå, Sweden); baseline values of intervention study; SD value and sample size adapted from 
reference No. 4004; sampling: 400 out of 1.100 contacted were eligible, 121 entered the study, 101 remained in study until 6 months and were included in analysis; inclusion only of subjects born at 
term (>=37 wks), with birth weight >2500 g, no chronic disease, maternal age >=16 yrs, exclusive breastfeeding (BF) at 4 months, mother intended to exclusive BF to 6 months and to BF to >=9 
months.

Reference No: 1491

Only mean Hb values; disaggregated data by intervention.Line note  1

General Notes: Facility based study (3 Antenatal Care Units); sampling: all PW who met the inclusion criteria were invited to participate, 254 out of 618 subjects were enrolled; sample sizes provided by investigator; 
venous blood samples were drawn twice for serum ferritin and serum transferrin receptor determination and data on Hb in capillary blood were obtained from ACU file at two time points during 
pregnancy (at median 11 and at median 36 wks); exclusion of Hb samples for which the sampling dates for Hb and serum were more than 8 days; inclusion only of PW who had their first 
appointment at one of the ACU and who were knowledgeable in Swedish language; adjustment for capillary blood (Hb <105 g/L instead of Hb <110 g/L).

Reference No: 3833

Prevalence of anaemia 0.9% (Hb <105 g/L); interquartile range: 123 g/L, 138 g/L.Line note  2
Prevalence of anaemia 7.1% (Hb <105 g/L); interquartile range: 112 g/L, 128 g/L.Line note  3

General Notes: Study part of a longitudinal study; method: Technicon H2 equipment; sampling: two cohorts were randomly selected from the official population register in the counties of Uppsala and Älvsborg (62% 
and 78% participated respectively); exclusion of subjects with chronic diseases, who were living outside the city areas or abroad and who were not of Swedish origin; Hb determination only for 
subjects from Trollhättan, Älvsborg (187 of 202); only mean Hb values.

Reference No: 768

Prevalence of iron deficiency 15.5% (serum ferritin <12 µg/L); range: 119 g/L, 154 g/L.Line note  4
Prevalence of iron deficiency 2.3% (serum ferritin <12 µg/L); range: 124 g/L, 166 g/L.Line note  5

General Notes: Facility based study (four schools) in different areas in Göteborg; method: Technicon H2 equipment; sampling: all pupils of 9th grade were selected, 220 of 255 girls (86%) and 207 of 260 boys (80%) 
accepted to participate; only mean Hb values.

Reference No: 1003

Prevalence of iron deficiency 40.0% (serum ferritin <16 µg/L; n=220).Line note  6
Prevalence of iron deficiency 15.0% (serum ferritin <16 µg/L; n=207).Line note  7

General Notes: Longitudinal study "70-yr-old people in Göteborg" was initiated in 1971-1972, cohort was re-examined at age 75, 79, 81, 82 and 83; study linked to study of reference No. 135; sampling: systematic 
sampling of 30% of the 70-yr-old population in Göteborg, when the cohort reached the age of 85, all survivors from the 2/3 of the 70-yr-olds in Göteborg who had not been invited to participate in the 
original sample were also asked to join; method: Technicon flowcytometer equipment; Hb determination at age 88 for subsample of the cohort examined at age 85 yr.

Reference No: 600h

95% CI: 108 g/L, 165 g/L.Line note  8
95% CI: 107 g/L, 162 g/L.Line note  9

General Notes: Longitudinal study "70-yr-old people in Göteborg" was initiated in 1971-1972, cohort was re-examined at age 75, 79, 81, 82 and 83; study linked to study of reference No. 135; method: Technicon 
flowcytometer equipment; sampling: systematic sampling of 30% of the 70-yr-old population in Göteborg, when the cohort reached the age of 85, all survivors from the 2/3 of the 70-yr-olds in 
Göteborg who had not been invited to participate in the original sample were also asked to join.

Reference No: 600a

95% CI: 108 g/L, 159 g/L.Line note  10
95% CI: 106 g/L, 166 g/L.Line note  11
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General Notes: Longitudinal study "70-yr-old people in Göteborg" was initiated in 1971-1972, cohort was re-examined at age 75, 79, 81, 82 and 83; study linked to study of reference No. 135; method: Technicon 
flowcytometer equipment; sampling: systematic sampling of 30% of the 70-yr-old population in Göteborg.

Reference No: 600b

95% CI: 110 g/L, 159 g/L.Line note  12
95% CI: 114 g/L, 156 g/L.Line note  13

General Notes: Longitudinal study "70-yr-old people in Göteborg" was initiated in 1971-1972, cohort was re-examined at age 75, 79, 81, 82 and 83; study linked to study of reference No. 135; method: Technicon 
flowcytometer equipment; sampling: systematic sampling of 30% of the 70-yr-old population in Göteborg.

Reference No: 600c

95% CI: 107 g/L, 160 g/L.Line note  14
95% CI: 116 g/L, 159 g/L.Line note  15

General Notes: Longitudinal study "70-yr-old people in Göteborg" was initiated in 1971-1972, cohort was re-examined at age 75, 79, 81, 82 and 83; study linked to study of reference No. 135; method: Technicon 
flowcytometer equipment; sampling: systematic sampling of 30% of the 70-yr-old population in Göteborg.

Reference No: 600d

95% CI: 109 g/L, 155 g/L.Line note  16
95% CI: 116 g/L, 163 g/L.Line note  17

General Notes: Study linked to study of reference No. 600; sampling: design not explained, a cohort II of 70-yr-olds were examined in 1976-1977 (n=1.281, participation rate 81%), surviving persons from this cohort 
were re-examined at age 75 (n=768, participation rate 85%).

Reference No: 135

Prevalence of anaemia 4.5% (Hb <120 g/L females, Hb <130 g/L males).Line note  18

General Notes: Longitudinal study "70-yr-old people in Göteborg" was initiated in 1971-1972, cohort was re-examined at age 75, 79, 81, 82 and 83; study linked to study of reference No. 135; sampling: systematic 
sampling of 30% of the 70-yr-old population in Göteborg.

Reference No: 600e

95% CI: 110 g/L, 162 g/L.Line note  19
95% CI: 116 g/L, 174 g/L.Line note  20

General Notes: Longitudinal study "70-yr-old people in Göteborg" was initiated in 1971-1972, cohort was re-examined at age 75, 79, 81, 82 and 83; study linked to study of reference No. 135; sampling: systematic 
sampling of 30% of the 70-yr-old population in Göteborg.

Reference No: 600f

95% CI: 113 g/L, 158 g/L.Line note  21
95% CI: 115 g/L, 168 g/L.Line note  22

General Notes: Longitudinal study "70-yr-old people in Göteborg" was initiated in 1971-1972, cohort was re-examined at age 75, 79, 81, 82 and 83; study linked to study of reference No. 135; sampling: systematic 
sampling of 30% of the 70-yr-old population in Göteborg.

Reference No: 600g

95% CI: 114 g/L, 160 g/L.Line note  23
95% CI: 120 g/L, 173 g/L.Line note  24

© WHO Global Database on Anaemia



R E F E R E N C E S
SWEDEN

  Nilsson-Ehle H, Jagenburg R, Landahl S, Svanborg A, Westin J. Haematological abnormalities in a 75-year-old population: consequences for health-related reference intervals.    European Journal 
of Haematology, 1988, 41 :136-146.

Reference 135        

  Nilsson-Ehle H, Jagenburg R, Landahl S, Svanborg A. Blood haemoglobin declines in the elderly: implications for reference intervals from age 70 to 88.    European Journal of Haematology, 2000, 
65 :297-305.

Reference 600        

  Samuelson G, Bratteby LE, Berggren K, Elverby JE, Kempe B. Dietary iron intake and iron status in adolescents.    Acta Paediatrica Scandinavica, 1996, 85 :1033-1038.Reference 768        

  Hallberg L, Hulthén L, Lindstedt G, Lundberg PA, Mark A, Purens J, Svanberg B, Swolin B. Prevalence of iron deficiency in Swedish adolescents.    Pediatric Research, 1993, 34 :680-687.Reference 1003       

  Domellöf M, Cohen RJ, Dewey KG, Hernell O, Rivera LL, Lönnerdal B. Iron supplementation of breast-fed Honduran and Swedish infants from 4 to 9 months of age.    Journal of Pediatrics, 2001, 
138 :679-687.

Reference 1491       

  Åkesson A, Bjellerup P, Berglund M, Bremme K, Vahter M. Serum transferrin receptor: a specific marker of iron deficiency in pregnancy.    American Journal of Clinical Nutrition, 1998, 68 :1241-
1246.

Reference 3833       

© WHO Global Database on Anaemia



ADDITIONAL REFERENCES
SWEDEN

  Larsson CL, Johansson GK. Dietary intake and nutritional status of young vegans and omnivores in Sweden.   American Journal of Clinical Nutrition, 2002, 76 :100-106.Reference 765        

  Rossander-Hulthén L, Hallberg L. Prevalence of iron deficiency in adolescents, chapter 15. London, UK, John Libbey & Co,  1996  149-156.Reference 769        

  Samuelson G, Sjölin S. An epidemiological study of child health and nutrition in a northern Swedish county, IV: haematological investigations, especially in regard to iron deficiency anaemia.   Acta 
Paediatrica Scandinavica, 1972, 61 :63-72.

Reference 975        

  Lind T, Lönnerdal B, Persson LA, Stenlund H, Tennefors C, Hernell O. Effects of weaning cereals with different phytate contents on hemoglobin, iron stores, and serum zinc: a randomized 
intervention in infants from 6 to 12 mo of age.   American Journal of Clinical Nutrition, 2003, 78 :168-175.

Reference 1866      

  Bramhagen AC, Axelsson I. Iron status of children in southern Sweden: effects of cow's milk and follow-on formula.   Acta Paediatrica, 1999, 88 :1333-1337.Reference 2517      

  Olsson KS, Marsell R, Ritter B, Olander B, Akerblom A, Ostergard H, Larsson O. Iron deficiency and iron overload in Swedish male adolescents.   Journal of Internal Medicine, 1995, 237 :187-194.Reference 2518      

  Hallberg L, Högdahl AM. Anaemia and old age: observations in a population sample of women in Göteborg.   Gerontologia Clinica, 1971, 13 :31-43.Reference 2519      

  Lennartsson J, Bengtsson C, Hallberg L, Tibblin E. Characteristics of anaemic women: the population study of women in Göteborg 1968-1969.   Scandinavian Journal of Haematology, 1979, 22 
:17-24.

Reference 2654      

  Lennartsson J, Bengtsson C, Hallberg L, Lundgren BK, Tibblin E. Serum iron and transferrin saturation in women with special reference to women with low transferrin saturation: the population 
study of women in Göteborg 1968-1969.   Scandinavian Journal of Haematology, 1979, 23 :182-196.

Reference 2655      

  Stephansson O, Dickman PW, Johansson A, Cnattingius S. Maternal hemoglobin concentration during pregnancy and risk of stillbirth.   JAMA: Journal of the American Medical Association, 2000, 
284 :2611-2617.

Reference 3138      

  Virtanen MA, Viinikka LU, Virtanen MKG, Svahn JCE, Anttila RM, Krusius T, Cook JD, Axelsson IEM, Räihä NCR, Siimes MA. Higher concentrations of serum transferrin receptor in children than 
in adults.   American Journal of Clinical Nutrition, 1999, 69 :256-260.

Reference 3352      

  Åkesson A, Berglund M, Schütz A, Bjellerup P, Bremme K, Vahter M. Cadmium exposure in pregnancy and lactation in relation to iron status.   American Journal of Public Health, 2002, 92 :284-
287.

Reference 3445      

  Nilsson-Ehle H, Jagenburg R, Landahl S, Svanborg A, Westin J. Haematological abnormalities and reference intervals in the elderly: a cross-sectional comparative study of three urban Swedish 
population samples aged 70, 75 and 81 years.   Acta Medica Scandinavica, 1988, 224 :595-604.

Reference 3723      

  Nilsson-Ehle H, Jagenburg R, Landahl S, Svanborg A, Westin J. Decline of blood haemoglobin in the aged: a longitudinal study of an urban Swedish population from age 70 to 81.   British Journal 
of Haematology, 1989, 71 :437-442.

Reference 3726      

  Qvist I, Abdulla M, Jägerstad M, Svensson S. Iron, zinc and folate status during pregnancy and two months after delivery.   Acta Obstetricia et Gynecologica Scandinavica, 1986, 65 :15-22.Reference 3845      

  Garby L, Irnell L, Werner I. Iron deficiency in women of fertile age in a Swedish community, 3: estimation of prevalence based on response to iron supplementation.   Acta Medica Scandinavica, 
1969, 185 :113-117.

Reference 3879      

© WHO Global Database on Anaemia



ADDITIONAL REFERENCES
SWEDEN

  Domellöf M, Lönnerdal B, Abrams SA, Hernell O. Iron absorption in breast-fed infants: effects of age, iron status, iron supplements, and complementary foods.   American Journal of Clinical 
Nutrition, 2002, 76 :198-204.

Reference 4006      

  Persson LA, Lundström M, Lönnerdal B, Hernell O. Are weaning foods causing impaired iron and zinc status in 1-year-old Swedish infants?: a cohort study.   Acta Paediatrica Scandinavica, 1998, 
87 :618-622.

Reference 4277      

  Svanberg B, Arvidsson B, Norrby A, Rybo G, Sölvell L. Absorption of supplemental iron during pregnancy - a longitudinal study with repeated bone-marrow studies and absorption measurements.   
Acta Obstetricia et Gynecologica Scandinavica. Supplement, 1975, 48 :87-108.

Reference 4283      

  Qvist I, Norden A, Olofsson T. Serum ferritin in the elderly.   Scandinavian Journal of Clinical and Laboratory Investigation, 1980, 40 :609-613.Reference 4284      

  Olsson KS, Ritter B, Rosén U, Heedman PA, Staugård F. Prevalence of iron overload in central Sweden.   Acta Medica Scandinavica, 1983, 213 :145-150.Reference 4296      

  Åkesson A. Cadmium exposure and iron status [thesis]. Stockholm, Karolinska Institutet, Institute of Environmental Medicine,  2000.Reference 4318      

  Åkesson A, Bjellerup P, Berglund M, Bremme K, Vahter M. Soluble transferrin receptor: longitudinal assessment from pregnancy to postlactation.   Obstetrics and Gynecology, 2002, 99 :260-266.Reference 4319      

  Hallberg L, Bengtsson C, Garby L, Lennartsson J, Rossander L, Tibblin E. An analysis of factors leading to a reduction in iron deficiency in Swedish women.   Bulletin of the World Health 
Organization, 1979, 57 :947-954.

Reference 4340      

  Samuelson G, Lönnerdal B, Kempe B, Elverby JE, Bratteby LE. A follow-up study of serum ferritin and transferrin receptor concentrations in Swedish adolescents at age 17 years compared to age 
15.   Acta Paediatrica, 2000, 89 :1162-1168.

Reference 4343      

  Samuelson G, Lönnerdal B, Kempe B, Elverby JE, Bratteby LE. Serum ferritin and transferrin receptor concentrations during the transition from adolescence to adulthood in a healthy Swedish 
population.   Acta Paediatrica, 2003, 92 :5-11.

Reference 4345      

  Bergström E, Hernell O, Lönnerdal B, Persson LA. Sex differences in iron stores of adolescents: what is normal?.   Journal of Pediatric Gastroenterology and Nutrition, 1995, 20 :215-224.Reference 4351      

  Berglund M, Åkesson A, Nermell B, Vahter M. Intestinal absorption of dietary cadmium in women depends on body iron stores and fiber intake.   Environmental Health Perspectives, 1994, 102 
:1058-1066.

Reference 4363      

  Hallberg L, Hulthén L, Bengtsson C, Lapidus L, Lindstedt G. Iron balance in menstruating women.   European Journal of Clinical Nutrition, 1995, 49 :200-207.Reference 4370      

  Hedstrand H, Killander A. Anaemia in middle-aged men: prevalence and aetiology in a population study.   Scandinavian Journal of Haematology, 1977, 19 :417-423.Reference 4384      

  Lind T, Hernell O, Lönnerdal B, Stenlund H, Domellöf M, Persson LA. Dietary iron intake is positively associated with hemoglobin concentration during infancy but not during the second year of 
life.   Journal of Nutrition, 2004, 134 :1064-1070.

Reference 4587      

  Lönnerdal B, Hernell O. Iron, zinc, copper and selenium status of breast-fed infants and infants fed trace element fortified milk-based infant formula.   Acta Paediatrica, 1994, 83 :367-373.Reference 4757      

© WHO Global Database on Anaemia



ADDITIONAL REFERENCES
SWEDEN

  Virtanen MA, Svahn CJE, Viinikka LU, Räihä NCR, Siimes MA, Axelsson IEM. Iron-fortified and unfortified cow's milk: effects on iron intakes and iron status in young children.   Acta Paediatrica, 
2001, 90 :724-731.

Reference 4898      

  Rinder L, Roupe S, Steen B, Svanborg A. Seventy-year-old people in Gothenburg, a population study in an industrialized Swedish city, I: general presentation of the study.   Acta Medica 
Scandinavica, 1975, 198 :397-407.

Reference 4992      

  Mansson J, Johansson G, Wiklund M, Baigi A, Marklund B. Symptom panorama in upper secondary school students and symptoms related to iron deficiency. Screening with laboratory tests, 
questionnaire and interventional treatment with iron.   Scandinavian Journal of Primary Health Care, 2005, 23 :28-33.

Reference 5588      

© WHO Global Database on Anaemia




