
Despite ample sunshine, the Middle East (15°-
36°N) and Africa (35°S-37°N), register the high-
est rates of rickets worldwide. This is in large 
part explained by limited sun exposure due to 
cultural practices and prolonged breast feeding 
without vitamin D supplementation in the Mid-
dle East [1], and by dark skin colour and calci-
um deficiency, rather than vitamin D deficiency, 
in several countries in Africa [2].  Both regions 
also have a high prevalence for hypovitaminosis 
D, the latency disease for osteoporosis, and the 
main focus of this discussion.

Hypovitaminosis D is very common in this region 
and does not spare the paediatric age [3, 4] (see 
Table 1). A large proportion of adolescent girls, 
up to 70% in Iran [5] and 80% in Saudi Arabia 
[6] had 25(OH)D levels below 25nmol/L. The re-
ported proportions were 32% in Lebanese girls 
and between 9-12% in Lebanese adolescent boys 

[7, 8]. Diarrhoea and maternal vitamin D status 
in infants [9, 10] and gender, clothing style, sea-
son, and socioeconomic status in older children 
were independent risk factors for 25(OH)D levels 
[5-7, 11] (see Table 1). Several were also predic-
tors for calcium and vitamin D intake [12].

The first study in adults from the region was con-
ducted in university students and elderly from 
Saudi Arabia, and revealed a mean 25(OH)D lev-
el ranging between 10-30nmol/L [13]. The mean 
25(OH)D level was near 25nmol/L in Lebanese, 
Saudi, Emirati and Iranian women [14-17]. A 
similar mean was recorded in elderly Lebanese 
[18]. The proportion of subjects with vitamin D 
levels below specific cut-offs varied. It was 35% 
for a vitamin D level below 25nmol/L in a study 
of elderly subjects from a geriatric hospital in Is-
rael [19] and between 60-65% in Lebanon, Jor-
dan and Iran [14, 20, 21]; and was 48% for a 
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cut-off less than 37.5nmol/L in subjects from Tu-
nisia [22]. In the elderly Lebanese, 37% of men 
and 56% of women had vitamin D levels below 
25nmol/L; the corresponding proportions were 
8% for men and 14% for elderly subjects par-
ticipating in the Longitudinal Aging Study Am-
sterdam [23]. In the similar international study 
conducted in women with osteoporosis, the high-
est proportion of hypovitaminosis D was noted 
in the Middle East [24]. In a study of hip fracture 
patients and elderly from Israel, up to 80% of 
subjects had hypovitaminosis D [25, 26]. Inad-
equate vitamin D intake, urban dwelling, female 
gender, wearing the veil, winter season, age and 
high parity were independent predictors of low 
vitamin D levels [15, 20-22, 27, 28] (see Table 2).

Neonates born to mothers with low D levels 
have lower cord vitamin D levels, and may be at 
risk for rickets and other complications [3, 29]. 
Studies from Saudi Arabia, Kuweit, United Arab 
Emirates and Iran reveal that 10-60% of moth-
ers and 40-80% of their neonates had undetect-
able to low vitamin D levels (0-25nmol/L) at de-
livery [30-33] (see Table 3). Neonatal outcomes 
were not detailed in most studies. Higher socio-
economic status, antenatal care, and vitamin D 
intake were associated with higher vitamin D lev-
els [33].

The negative impact of low vitamin D on min-
eral metabolism is illustrated in the inverse rela-
tionship between vitamin D and PTH levels not-
ed in Lebanese of all age groups, and in Emirati 
and Iranian women (R= -0.2-0.25) [17, 34, 35]. 
A positive correlation between 25(OH)D and 
spine, but not hip BMD (Z-score) was noted in 
postmenopausal Iranian women [36]. Similar 
correlations were noted in elderly Lebanese with 
spine, hip, and forearm BMD (R=0.13-0.3), but 
were not present after adjustment for age, height, 
lean mass and PTH levels [18]; consistent with 
findings in Iranian women [34]. Neonatal size or 

bone mass may be affected by maternal vitamin D 
status [3]. No effect of maternal vitamin D levels 
on neonatal birth weight was detected in a sam-
ple of 50 mothers-neonates from Iran after ad-
justing for maternal height, age, and parity [30]. 
Conversely, in a larger sample of 449 women and 
their newborns from Tehran, neonates of moth-
ers with adequate calcium and vitamin D intake, 
were 0.9 cm taller and had a better Apgar at birth 
[37]. Vitamin D supplementation for one year in-
creased lean mass, bone area, and bone mass in 
a randomised controlled trial in Lebanese adoles-
cent girls [8].

In summary, vitamin D levels are quite low across 
age groups in this region. Consistent predictors of 
low levels are older age, female gender, multi-par-
ity, the winter season, conservative clothing style, 
low socioeconomic status and urban living.  The 
negative impact of low vitamin D levels on indi-
ces of mineral bone metabolism and the positive 
effect of replacement in adolescents is consistent 
with observations worldwide and supports rec-
ommendations to optimise vitamin D status.

For further information, the reader is 
referred to:

A. Mithal, D.A. Wahl, J-P. Bonjour et al. on 
behalf of the IOF Committee of Scientific 
Advisors (CSA) Nutrition Working Group. 
Global vitamin D status and determinants 
of hypovitaminosis D (2009) Osteoporosis 
International, in press

Special thanks to Ms Aida Farha for her help in the retrieval 
of selected articles
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