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Level Date Location and sample descriptor Sex
Sample 

size

Prevalence of xerophthalmia (%) Serum / plasma retinol concentration (µmol/l)

Reference

Current
 XN

Previous
XN

X1B X2 X3A X3B XS <0.35 <0.70
MeanAge

(years) < 1.05

Prevalence (%)
SD

Notes

General Line

LR Valley of a Thousand Hills: Infants: Total B 194 16.1 50712005  0.50-1.07  P *
Infants by intervention group: Placebo B 50 1.030.50-1.07  0.20
Infants by intervention group: Daily iron B 49 1.030.50-1.07  0.32
Infants by intervention group: Daily multiple micronu B 49 0.920.50-1.07  0.27
Infants by intervention group: Weekly multiple micro B 46 0.980.50-1.07  0.28

LR Valley of a Thousand Hills: Infants in control group B 145 19.0 55182002 -2003 0.50-1.07  *
Valley of a Thousand Hills: Infants in intervention gr B 144 17.00.50-1.07  

L Ndunakazi: Infants/pre-SAC B 115 0.0 37.3 0.77 28301999  0.33-2.07  P 0.22 *
L Ndunakaz: Pre-SAC B 164 2.0 50.0 41911999  2.00-5.99  *

Ndunakaz: Women F 126 0.0 8.019.00-51.99  

L Joe Slovo settlement: Pre-SAC B 150 2.7 16.7 17011998  0.00-5.99 1*
JB Mafora settlement: Pre-SAC B 154 1.3 20.80.00-5.99 2

S Northwest province: Women by area: Urban F 570 1.6 52841996 -1998 15.00-75.99  *
Northwest province: Women by area: Rural F 440 1.815.00-75.99  
Women by stratum: 1 F 30015.00-75.99 3
Women by stratum: 2 F 14715.00-75.99 4
Women by stratum: 3 F 17615.00-75.99 5
Women by stratum: 4 F 29215.00-75.99 6
Women by stratum: 5 F 10615.00-75.99 7
Northwest province: Men by area: Urban M 447 1.915.00-75.99  
Northwest province: Men by area: Rural M 314 1.015.00-75.99  
Men by stratum: 1 M 19615.00-75.99 8
Men by stratum: 2 M 11715.00-75.99 9
Men by stratum: 3 M 13515.00-75.99 10
Men by stratum: 4 M 23615.00-75.99 11
Men by stratum: 5 M 8415.00-75.99 12

DR Vulamehlo Magisterial district: SAC B 300 6.0 34.7 0.84 34221995  8.00-10.99  0.37 *
N National: Pre-SAC: Total B 11430 0.80 0.70 0.10 481994  0.50-5.99 13*

National: Pre-SAC: Total B NS 11.902.00-5.99  
Pre-SAC by age B NS 0.20 0.40 0.300.50-0.99 14
Pre-SAC by age B NS 0.40 0.60 0.001.00-1.99 15
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SD
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General Line

N Pre-SAC by age B NS 12.80 0.70 0.70 0.10 481994  2.00-2.99 16
Pre-SAC by age B NS 11.80 0.70 0.90 0.003.00-3.99 17
Pre-SAC by age B NS 12.20 1.50 0.50 0.304.00-4.99 18
Pre-SAC by age B NS 10.60 1.30 1.20 0.205.00-5.99 19
Pre-SAC by area: Urban B 4961 11.20 0.80 0.10 0.000.50-5.99 20
Pre-SAC bu area: Rural B 6469 12.40 0.80 1.10 0.200.50-5.99 21
Pre-SAC by province: Eastern Cape B 1577 16.80 0.50 2.70 0.400.50-5.99 22
Pre-SAC by province: Eastern Transvaal B 1299 7.40 3.40 1.30 0.000.50-5.99 23
Pre-SAC by province: Free State B 1453 22.10 1.80 0.80 0.100.50-5.99 24
Pre-SAC by province: Gauteng B 843 5.50 0.40 0.10 0.000.50-5.99 25
Pre-SAC by province: KwaZulu-Natal B 1306 4.70 0.20 0.00 0.200.50-5.99 26
Pre-SAC by province: North West B 1670 12.70 0.40 0.10 0.000.50-5.99 27
Pre-SAC by province: Northern Cape B 948 12.00 9.00 0.40 0.000.50-5.99 28
Pre-SAC by province: Northern Province B 1488 15.90 0.30 0.10 0.100.50-5.99 29
Pre-SAC by province: Western Cape B 846 13.50 0.50 0.00 0.100.50-5.99 30
National: Pre-SAC: Total B 4283 3.3 33.3 0.840.50-5.99  
Pre-SAC by age B 204 2.4 24.3 0.870.50-0.99  
Pre-SAC by age B 620 3.3 29.8 0.881.00-1.99  
Pre-SAC by age B 766 3.0 34.1 0.842.00-2.99  
Pre-SAC by age B 917 3.2 37.1 0.823.00-3.99  
Pre-SAC by age B 914 4.1 34.9 0.824.00-4.99  
Pre-SAC by age B 776 3.2 31.5 0.845.00-5.99  
Pre-SAC by area: Urban B 2040 2.0 25.1 0.920.50-5.99  
Pre-SAC by area: Rural B 2168 4.1 37.9 0.790.50-5.99  
Pre-SAC by province: Eastern Cape B 473 3.6 31.1 0.840.50-5.99  
Pre-SAC by province: Eastern Transvaal B 460 5.1 33.0 0.850.50-5.99  
Pre-SAC by province: Free State B 626 2.5 26.8 0.890.50-5.99  
Pre-SAC by province: Gauteng B 312 0.8 23.5 0.920.50-5.99  
Pre-SAC by province: KwaZulu-Natal B 511 2.6 38.0 0.820.50-5.99  
Pre-SAC by province: North West B 442 3.4 32.0 0.850.50-5.99  
Pre-SAC by province: Northern Cape B 497 1.5 18.5 0.980.50-5.99  
Pre-SAC by province: Northern Province B 559 5.5 43.5 0.750.50-5.99  
Pre-SAC by province: Western Cape B 403 1.9 21.0 0.950.50-5.99  

L Durban Bester's Farm: Pre-SAC B 169 5.3 44.4 0.73 2191991  3.00-6.99 310.26 *
D Kentani and Willowvale districts: SAC B 867 20731987  7.00-13.99 32*
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General Line

L Katlehang township: Men M 239 7.4 22.6 1.17 30331970 -1971 NS 330.59 *
Geluks location: Men M 204 0.0 1.5 1.88NS 340.77

L Pretoria: SAC B 248 0.0 2.0 3035a1965  12.00-15.99  *
L Pretoria: SAC by age B NS 1.3 10.1 3035b1964  7.00-11.99 35*

Pretoria: SAC by age B NS 0.6 15.512.00-15.99 36
Pretoria: SAC by age B NS 2.4 19.47.00-11.99 37
Pretoria: SAC by age B NS 0.0 9.412.00-15.99 38

L Pretoria: SAC by age B NS 0.3 5.9 3035c1963  7.00-11.99 39*
Pretoria: SAC by age B NS 0.0 0.812.00-15.99  

L Pretoria: SAC B 560 0.2 0.2 3035d1962  7.00-11.99  *
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NOTES
SOUTH AFRICA

Reference No: 5071
General notes: Baseline data for facility-based (health posts in community-based health program) intervention trial to assess the efficacy of multiple micronutrient supplementation (daily or weekly). 

Survey conducted in the Valley of a Thousand Hills, KwaZulu-Natal province, a rural area. Infants excluded if premature, low birth weight, wasted, anemic (hemoglobin less than 80 g/L), 
or had fever >39 C on the day of the blood draw, so prevalence of low plasma retinol in infant population may be underestimated. Same survey reported in reference No. 5120.

Reference No: 5518
General notes: Baseline data for facility-based (community-based health program) intervention trial to assess the effect of fortified maize porridge on micronutrient status. Survey conducted in the Valley 

of a Thousand Hills, KwaZulu-Natal province, a rural area of low socioeconomic status. Infants excluded if birth weight less than 2500 g or hemoglobin less than 80 g/L. Study completed 
in 2 consecutive phases: Feb-Aug 2002 and Sep 2002-Mar 2003.

Reference No: 2830
General notes: Facility based study (community-based growth monitoring posts (called Isizinda)) in Ndunakazi, a mountainous area, KwaZulu-Natal province. Sample comprised of infants/pre-SAC. 

Serum retinol concentrations converted from µg/mL to µmol/L.
Reference No: 4191
General notes: Facility based study (community-based growth monitoring posts (called Isizinda)) in Ndunakazi, a mountainous area, KwaZulu-Natal province. Sample comprised of pre-SAC and 

caretakers (mothers and grandmothers). Serum retinol concentrations converted from µg/mL to µmol/L. Same survey reported in references No. 5157 and 5527.
Reference No: 1701
General notes: Sample comprised of pre-SAC randomly selected from Joe Slovo and JB Mafora (informal settlement areas) in Mangaung, near Bloemfontein. Baseline data before nutrition intervention 

programme. Plasma retinol concentrations converted from µg/dL to µmol/L.
PR >1.75 µmol/L: 1.3%Note  1
PR >1.75 µmol/L: 0.0%Note  2

Reference No: 5284
General notes: Subjects from 37 randomly selected sites, representing all health districts in the Northwest province. 5 strata represent levels of urbanization: 1) traditional African villages with tribal chief 

(small farmers, businessmen, self-employed or unemployed); 2) farmworkers on commercial farms; 3) residents in informal settlements, fringing towns or cities, unemployed or working in 
small business, informal sector or industry; 4) urban townships (work in informal or formal institutions, industries or small businesses); 5) urban, upper-class residential areas 
(professionals, government officials and self-employed businessmen). Serum retinol concentrations converted from µg/dL to µmol/L. Dissaggregated sample size data obtained from 
reference No. 5517.

Estimated mean: 1.56 µmol/L, standard error of the mean: 0.04 µmol/LNote  3
Estimated mean: 1.54 µmol/L, standard error of the mean: 0.07 µmol/LNote  4
Estimated mean: 1.52 µmol/L, standard error of the mean: 0.04 µmol/LNote  5
Estimated mean: 1.59 µmol/L, standard error of the mean: 0.04 µmol/LNote  6
Estimated mean: 1.57 µmol/L, standard error of the mean: 0.06 µmol/LNote  7

Estimated mean: 1.62 µmol/L, standard error of the mean: 0.05 µmol/LNote  8
Estimated mean: 1.61 µmol/L, standard error of the mean: 0.07 µmol/LNote  9
Estimated mean: 1.73 µmol/L, standard error of the mean: 0.05 µmol/LNote  10
Estimated mean: 1.66 µmol/L, standard error of the mean: 0.05 µmol/LNote  11
Estimated mean: 1.86 µmol/L, standard error of the mean: 0.07 µmol/LNote  12
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NOTES
SOUTH AFRICA

Reference No: 3422
General notes: Community-based survey of 11 schools randomly selected from 72 government run primary schools in the Vulamehlo Magisterial district of rural southern KwaZulu-Natal province. All 

grade 3 pupils selected within each school selected. Serum retinol concentrations converted from µg/dL to µmol/L. Same survey reported in reference No. 3547. Date of survey taken 
from reference No. 3547.

Reference No: 48
General notes: Multi-stage probability sample with disproportionate stratification by province. Local term for night blindness used. Summary data reported in reference No. 1762. Serum retinol 

concentrations converted from µg/mL to µmol/L.
Combined prevalence (X1A, X1B): 0.10%Note  13

Combined prevalence (X1A, X1B): 0.00%Note  14
Combined prevalence (X1A, X1B): 0.10%Note  15
Combined prevalence (X1A, X1B): 0.10%Note  16
Combined prevalence (X1A, X1B): 0.10%Note  17
Combined prevalence (X1A, X1B): 0.10%Note  18
Combined prevalence (X1A, X1B): 0.00%Note  19
Combined prevalence (X1A, X1B): 0.10%Note  20
Combined prevalence (X1A, X1B): 0.00%Note  21
Combined prevalence (X1A, X1B): 0.10%Note  22
Combined prevalence (X1A, X1B): 0.70%Note  23
Combined prevalence (X1A, X1B): 0.00%Note  24
Combined prevalence (X1A, X1B): 0.00%Note  25
Combined prevalence (X1A, X1B): 0.00%Note  26
Combined prevalence (X1A, X1B): 0.00%Note  27
Combined prevalence (X1A, X1B): 0.00%Note  28
Combined prevalence (X1A, X1B): 0.00%Note  29
Combined prevalence (X1A, X1B): 0.00%Note  30

Reference No: 219
General notes: Pre-SAC selected by stratified-random-sampling from Bester's Farm. An urban settlement with 11 units, within metropolitan Durban.

No clinical signs.Note  31
Reference No: 2073
General notes: Sample comprised of randomly selected SAC from Kentani and Willowvale districts of Transkei.

Combined prevalence (X1A, X1B): 0.58%Note  32
Reference No: 3033
General notes: Sample comprised of randomly selected adult Pedi men from the Cheiftaincy of Paramount Cheiftainess Mankopodi Thulare Sekhukhune at Mohlaletsi near Paradys in the Geluks 

location (rural), district of Lydenburg and adult Pedi men from Katlehang township in the Germiston area (urban). Serum retinol concentations converted from µg/100mL to µmol/L.
Urban.Note  33
Rural.Note  34
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NOTES
SOUTH AFRICA

Reference No: 3035a
General notes: Sample comprised of SAC (white children) randomly selected from Pretoria. Serum retinol concentrations converted from µg/100 mL to µmol/L.

Reference No: 3035b
General notes: Sample comprised of SAC (indian and coloured children) randomly selected from Pretoria. Serum retinol concentrations converted from µg/100 mL to µmol/L.

Coloured children. Total sample size for coloured children aged 7.00-15.99 years: 450.Note  35
Coloured children.Note  36
Indian children. Total sample size for indian children aged 7.00-15.99 years: 407.Note  37
Indian children.Note  38

Reference No: 3035c
General notes: Sample comprised of SAC (bantu children) randomly selected from Pretoria. Serum retinol concentrations converted from µg/100mL to µmol/L.

Total sample size for bantu children aged 7.00-15.99 years: 585.Note  39

Reference No: 3035d
General notes: Sample comprised of SAC (white children) randomly selected from Pretoria. Serum retinol concentrations converted from µg/100 mL to µmol/L.
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