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Hypovitaminosis D iscommon in both veiled and
nonveiled Bangladeshi women
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The present cross-sectional study was designedatoate the vitamin D status in three groups of worin
Bangladesh by using serum 25-hydroxyvitamin D (S24P), alkaline phosphatase (S-ALP), calcium (S-Ca)
and phosphate (S-P). Sampling was undertakerred thcations in the city of Dhaka, Bangladesh. rBep
sentative subjects of three groups of women age@0lpars were studied. Study subjects includeneited
young women = group AN = 36, mean = SD age 22.3 £ 1.9 years), veiled womgroup B N = 30, mean +
SD age 47.7 + 9.4 years) and nonveiled diabetic @omgroup CN = 55, mean + SD age 50.2 = 5.9 years).
The mean value of S-25-OHD was not significantlffedlent in the groups. The distribution of S-25-DH
concentration in all groups was shifted overall dodvthe lower limit of the normal range. Vitamin D
deficiency (serum 25-OHD level <25 nmol/l) was d&te in 39% of young women (university student)%

in veiled women and 38% in diabetic women, respebti Vitamin D insufficiency defined as serum @D
concentration_40 nmol/l was detected in 78% of group A, 83%fioup B and 76% in group C, respectively.
As indicated, prevalence of vitamin D insufficienegs a bit higher in group B compared with the ptreups
studied although it was not statistically significa® >0.05). In the present study, there were several
independent predictors of serum 25-OHD, i.e. bothdasing parityr(= 0.286;P <0.005) and increasing time
spent outdoorsr (= 0.515;P <0.001) were associated with significant increamssarum 25-OHD. A strongly
significant inverse correlation between serum Aldél 25-OHD ( = - 0.303;P <0.001) was observed. The
results showed that women in Bangladesh, regaraiedifferent age-groups, lifestyle and clothingerer at
risk of developing hypovitaminosis D. The reswdtaphasize the appropriate health message for vit@mi
needs in Bangladeshi women, since vitamin D indefficy significantly affects bone integrity.
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Introduction addition, the high prevalence of hypovitaminosisoBteo-
Vitamin D is important for the maintenance of nofmamalacia and osteoporosis were reported in eatliglies in
blood levels of calcium and phosphorus. It promdiene diabetic subjectd’ Dietary vitamin D supplementation
mineralization by increasing the absorption of taftand was found to be associated with reduced risk of tymnd
aids in maximizing skeletal health from birth toatle type 2 diabete$? However, the information regarding vi-
Vitamin D prevents rickets in children and ostecan@l in  tamin D status of diabetic subjects in Bangladesitarce.
adults. Bones can become thin, brittle, soft ossimapen Vitamin D deficiency is common worldwide ire-
in subjects with vitamin D deficiency. The firstnrsptoms spective of its occurrence in both high bowdlatitude
caused by vitamin D deficiency are usually musaénp countries. In addition to the European countngsmin
fatigue, muscular weakness and gait disturbanBeslight D deficiency has been reported in many countriethen
and diet are the two major sources of vitamin Dumans. Middle East, Africa and Asia. Surprisingly, itrisore fre-
Hypovitaminosis D is associated with limited expasto quent in the sunny Mediterranean countries thacentain
sunlight, inadequate dietary intake of vitamin Bgreased northern countries such as Norway. Despite ahandant
skin pigmentation, problems with kidney functions i sunlight, vitamin D deficiency is prevalent in Sousian
converting vitamin D to its active form as well lask of countries as well as other neighbouring coastsiuch as
vitamin D supplementation.

The need for appropriate amount of vitamimEake in
young and elderly women is well established. A dase
in the V,ltamm D Statu? W'_th qdvancmg age ,has mn Nutrition, Calcium Research Unit, PO Box 66, 00014 vdrsity
served in several studies in different populatio#shigh Helsinki, Finland
prevalence of sub-clinical vitamin D deficiency WBS  Tel|' + 3589 19158266; Fax: +358 9 19158269
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in both type 1 and type 2 diabetes is well recagphisin  Accepted31st March 2005
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Turkey, China, Japan and Thailalid® A high preva- Dhaka were also followed during the field studyBiang-
lence of vitamin D deficiency, low dietary intaké @al-  ladesh.
cium was observed in premenopausal Bangladeshi wo-
men of both high and low socioeconomic stafd§. Laboratory measurements
Their lifestyle largely confining them to the homed the  Blood samples were drawn in the morning (betwe&0 8:
traditional clothing that Bangladeshi women wear ex and 10:00am) by disposable syringe through venepun-
poses very little of their skin to sunlight. Undidwese cture and a maximum of 5ml of blood was taken after
conditions women in different groups are at riskdeffe-  overnight fasting of the subjects. The serum vegmsa-
loping vitamin D deficiency. ted after complete centrifugation of blood sampléthin

In Bangladesh, there are very few publishedies on  two hours of venepuncture, collected in tubes aral p
vitamin D status of different groups of women. Tgre- served at a temperature-€20°C at the Institute of Nutri-
sent study was carried out in three groups of Bedeghi  tion and Food Science, University of Dhaka. Finathe
women. We chose these groups on the assumption theerum samples were transported to Helsinki on dey i
veiled women would show a lower vitamin D statuanth supplied by Bangladesh Oxygen and preserveeR@iC
nonveiled women. In addition, diabetes (type 2pés  at the Division of Nutrition, Department of Appli€ghe-
coming more common in Bangladeshi women, possiblynistry and Microbiology, University of Helsinki uht
due to the low 25-OHD levels; thus we also inclutlagd  analysed.

group. There is no difference in sunshine duringghaod of
field study that could substantially affect vitanbnstatus.

Subjectsand M ethods The serum 25-OHD level was used to evaluate thee vit

Subjects min D status. The serum 25-OHD concentration was

The study was conducted in three locations in Hptal measured by radioimmunoassay method using kits from
city (Dhaka) of Bangladesh during June tb veek of DiaSorin (Stillwater, Minnesota, USA). The referenc
July in 2001. Bangladesh lies within a tropicalsigb- range for 25-OHD was 25-120 nmol/l and vitamin D
tropical monsoon climate zone which extends frorti-La deficiency was defined as serum 25-OHD levels <25
tude 2043 to 2636°N and Longitude 88" to 9240°'E. nmol/l. The intra- and interassay CVs were 12% and
We consecutively studied 121 women belonging teehr 13%, respectively. The serum levels of calciunCgg;
groups. Apparently healthy young adult women (grou phosphate (S-P) and alkaline phosphatase acti@ty (
A, N = 36), veiled women (group B| = 30) and diabetic ALP) were measured using routine laboratory methods
women (group CN = 55) were the subjects of the study. get additional information about vitamin D statu¥he

The subjects in groups A, B and C were randomly sefood composition database used in Bangladesh doies n
lected from the Institute of Nutrition and Food &aie, contain vitamin D. Due to this limitation, estintat of
University of Dhaka, women activists of a nonpolili  dietary intake of vitamin D was not possible.

Muslim group (Tablig), Nakhalpara and the Ibrahine-M

morial Diabetic Hospital, Shahbag, respectivelyro® Anthropometry and other information

. o ) . . For anthropometric measurements the height, weight,
A subjects were in first to fifth year of their wersity mid-upper Ewm circumference (MUAC) waigt and hgi]p

studies and came mainly from affluent families ajhh .
: . were measured. Body weight was measured to the nea
educational level. Group B consisted of women who

cover themselves with a thick black cloak in additio I(?S:]toélsott]?r'] W;: dtzti\;:igjecot; ;vezrrltggtj)lgc\),v:ihogslr}gav
their normal clothes when they go outdoors. Theads, 9 9 9 P ghsugle.

The standing height was measured without shoeg wsin
arms, and legs are covered and faces left uncovared g
. ; wall-mounted scale to the nearest 0.5 cm. Thehheigd
covered with a semitransparent cloth. These stsfea- .
g ; . o weight were used to calculate the Body Mass Indisit B
ditionally held weekly gatherings at a site forigilus [weight (kg)/height (f)]. The classifications of BMI
discussion during recent years. Group C subjeerew 9 9 9 '

) . X . . applied in this study were recommended by the World
registered diabetic patients of the Bangladeshtistof T
Research and Rehabilitation in Diabetes, Endocaime Health Organizatiolf BMI values of <18.5 kg/and

Metabolic Disorders (BIR-DEM). The subjects of this 225kg/nf represented .thlnness anq overwe|ght, re-
: . . spectively. A normal weight was considered to fath-
study were mainly house-wives, except the women in

group A. The authorities at all these three |laratiwere !gcfthsezz(t:\i,\cl)%c?c))(rt]r:rmi&sitﬁ ;?Oensst'oﬂpe asl{ﬁ:;p;ﬁg@mb'
supportive of the study and the subjects partiegat J ' y g

enthusiastically. We explained the purpose of shaly phics was developed.

to potential subjects through verbal as well asttemi  Statistical analyses

communications and asked their consent to partieipg ~ The statistical analysis was carried out using héest

signing the paper. The response rate was mored®@n and two-way analysis of variance (ANOVA)Post-hoc

in each location, although not all women agreedrnider-  analyses between the groups was carried out with tw

go phlebotomy. The exclusion criteria included ever sidedt-test. The results are expressed as me&D.

pregnancy or lactation within the previous 3 yealhie  The Mann-WhitneyU-test was used for skewed distri-

characteristics of the subjects are presented ieTa  bution of variables. The Pearson correlation ¢oieffit

The study was approved by the Ethics Committeéhef t was used to estimate the relationship between bio-

Faculty of Agriculture and Forestry, University biiel-  chemical and other variables. Logistic regressmmtels

sinki, Finland. The ethics guidelines of the Umsiy of  were fitted with vitamin D deficiency as the outa®m
variable. Multivariate logistic regression modelseres
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fitted to determine the risk factors that were gBigant  was statistically significant between groups A &¢P =
and independently predictive of vitamin D deficignc 0.02, Fig. 2). None of the subjects in groups Ayaup
after adjustment for other factors. The minimumgnsi B showed S-ALP activity above the reference limi330
ficance level used was <0.05. The analyses wareeda U/l). Two subjects in group C had markedly highels

out with Stata Statistical Softwaf®. of S-ALP (304 & 400 U/I) with very low serum 25-OHD

level (19.4 & 12.2 nmol/l). The S-ALP was signéitly
Results correlated with serum 25-OHD level inversely (r=3@B;
Serum 25-hydroxyvitamin D concentration P <0.001).

The mean value of S-25-OHD in group A was not sig-
nificantly different compared with groups B (3G:32.6 _
nmol/l vs 31.0+ 11.0 nmol/l, respectively? = 0.81) and @2z Veiled women
C (30.3+ 22.6 nmol/l vs 31.% 13.5 nmol/l, respectively; 2501 I Diabetic women
P = 0.67). In the population we studied, no subject
showed a serum 25-OHD level above the normal range
(25-120 nmol/l) and the distribution in all three greup
was very close to the lower limit of the normalgar(Fig.

1). The observed median value of S-25-OHD waslaimi
and very low in all three groups. The median valoES-
250HD in groups A, B and C were 30.6, 29.2 and 28.3
nmol/l, respectively. Vitamin D deficiency (S-25-OH 0
level <25 nmol/l) was observed in 36.4% of subjemfts
this study and the prevalences were 38.9% in gmup
30% in group B and 38.2% in group C, respectively.
Several thresholds are commonly used to identiy th
prevalence of vitamin D insufficiency. Serum 25-OH
concentrations< 40 nmol/l resulting in increase in serum
parathyroid hormone concentrations, correspondirtgyt
povitaminosis D was observed in 77.7% of our su
jects?* The prevalence of hypovitaminosis D was high in
all three groups (77.9% in group A, 83% in groumiii
74.5% in group C, respectively).
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Figure2. Serum alkaline phosphatase concentrations in
three groups (bars showing the standard deviation).

No subject reported using any calcium andnviitaD
supplementation and more than 80% of the subjests r
ported their attitude of avoidance of direct sunshéx-
pRosure. There was no significant relationship leetwS-
250HD, BMI and waist:hip ratios. Probable variable
that influence the vitamin D levels were studieding
multi-linear regression analysis; age, professiorging,
parity and lifestyle were considered in this caSaur
80+ study found no importance of age as a determinént o

vitamin D status (r = 0.00€ = 0.96). Regardless of age,

a great majority of the subjects in this study hewemin
— D insufficiency. In the present study, parity pively
correlated with S-25-OHD.
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Anthropometric characteristics

Physical characteristics, such as height, weight A,

BMI and waist:hip ratios (WHR) of three groups iep
sented in Table 1. Low BMI values (BMI<18.5 kdm
were prevalent and underweight percentage (17%) was
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Group A Group B Group C higher in group B compared with group A (0%) and
Figure 1. Box plot presentation of the distribution of seru group C (1.8%). High BMI values (BMI >25.0 kg/m
25-OHD by groups categories. were more prevalent and overweight percentage ¥46.5

Other variables was significantly higher in group C than in group A

The S-Ca concentration was significantly highegiaup (14%) and group B (23%).

A than in groups B and C (As B, P <0.001; Avs C,  Discussion

P<0.001). The S-P concentration showed significanin line with our earlier study, the present studhypwed
differences between group A and B (128.20 vs 1.17 that more than one-third of a young adult and dyder
+ 0.14, respectively? <0.05), whereas the difference was Bangladeshi women are vitamin D-deficiéhtn addi-
not statistically significant between groups A &d\None tion, we found that S-ALP was high in all groupsdied

of the subjects were found to have hypocalcaenoi@l(t which is a usual finding in osteomalacia. SerurC3D
calcium level below 2.10 nmol) arftypophosphataemia negatively correlated with S-ALP indicating an aste
(S-P level below 0.9 mmol) was observed in fivejsots  malacic effect on bone. The subjects could be movae
(distributed as one each in groups A and B, thnegroup  to seasonal vitamin D insufficiency because suhligh
C) of subjects with severe hypovitaminosis D. Tglo-  winter may not promote conversion of the vitamin D
out the population, S-25-OHD was not correlatedhwit precursor in the skin due to usual foggy weathevimter.
total calcium (=0.132;P=0.149) or phosphate£-0.023;  In contrast to expectations, lower mean valueseofira
P=0.801). The S-ALP levels were not significantlyfeli =~ 25-OHD concentration were seen in normal healthy
rent between groups A and B € 0.95) but the difference young adult women rather than in veiled diadbetic



84

MdHaul Islam, M Akhtaruzzaman and C Lamberg-Allardt

Table 1. Characteristics of the subjects, standard dewair SD is given in parentheses

Physical, haematological Group A Group B Group C P value P value
and other data N=36 N =30 N =55 %GrA vs GrB ®GrA vs GrC
Age (y) 22.3(1.9) 47.7 (9.4) 50.2 (5.9) <0.001 oo
Weight (kg) 53.8 (5.4) 50.1 (8.1) 57.5 (10.3) <0.05 <0.05
Height (cm) 155.5 (4.6) 150.6 (4.9) 150.6 (5.7) ogL <0.001
MUAC (cm) 25.2 (1.9) 25.2(2.2) 26.1 (2.7) NS NS
BMI (kg/m?) 22.2(2.1) 22.0(3.1) 25.2 (3.7) NS <0.001
Waist circ (cm) 73.1(5.8) 79.3(9.2) 88.8 (9.7) .ca <0.001
Hip circ (cm) 92.4 (4.8) 89.2 (7.0) 98.3 (9.6) .0 <0.001
WHR (cm/cm) 0.79 (0.05) 0.88 (0.05) 0.90 (0.06) €0.0 <0.001
S-25-OHD (mmol/l) 30.5(11.6) 31.0 (11.0) 31.5 g3. NS NS
S-ALP (U/l) 140.9 (37.9) 141.5 (50.8) 132.2 (60.2) NS NS
S-Ca (mmol/l) 2.64 (0.15) 2.50 (0.09) 2.80 (0.13) .0€a <0.001
S-P (mmol/l) 1.28 (0.20) 1.17 (0.14) 1.23(0.19) .08 NS
*TSO (min) 49 (22) 83 (52) 113 (52) <0.001 <0.001
Parity - 5.3 (2.5) 4.4 (2.0) <0.0014 <0.001
**MFI (USD) 349 (240) 158 (141) 190 (116) <0.001 .801

* Time spent outdoors; ** Monthly family incom@Group A vs group B°Group A vs Group C.
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Figure 3. The inverse correlation between seruraliai
phosphatase and 25-OHD.

and diabetic women. Our results indicated that hypoadequate sunlight exposure to the skin.

vitaminosis D is highly prevalent in the populatistu-
died, whether young, elderly or veiled. The aetjglomf
vitamin D deficiency in our subjects could be multi
factorial.

The higher prevalence of hypovitaminosis Dvedl as
vitamin D deficiency in Bangladeshi women could gen
rally be explained by reduced sunshine exposuealiftr
tional avoidance of sunlight, clothing habits, lgssr-
formance of outdoor activities), inadequate diefatgke

Many studies have reported the influence othihg
on vitamin D status in women. In different coues:i a
high prevalence of vitamin D deficiency as welllaser
level of serum 25-OHD were observed in veiled women
compared with nonveiled woméi*?*?* In contrast to
these findings, the nonsignificant difference irnuse 25-
OHD observed in our study between veiled and ndedei
subjects may have been caused by lower dietarlyaraa
vitamin D as well as inadequate sunlight exposarthée
skin due to a homebound lifestyle.

In the present study, healthy nonveiled yowuognen
with high income and educational levels reportedt th
they usually spent very little time daily in direstinlight
compared with veiled and diabetic women. The serum
25-OHD levels could be significantly higher in nefed
young women by increasing their outdoor activitiggh
In thesgmie
study, parity positively correlated with S-25-OHDhieh
is in contrast to earlier finding€® The reason could be
that Bangladeshi women with high parity (parity) have
more responsibilities pertaining to childcare arttieo
household activities that require their spendingerone
outdoors in the sunlight, which probably accounted
this situation. We observed that the median vaius-
25-OHD was high in diabetic women. The time spent
out-doors was significantly high in this group (Teald)

and no use of supplementation. Homebound lifestylewhich could be the reason of this situation.

spending little time outdoors in the sunlight iolpably
the main reason for this situation. Secondly, Rh@ity
is one of the most highly polluted cities in the rido
which could affect sunlight exposure and thus skin-
thesis of vitamin D. As in large cities, a highiagree of
air pollution containing ozones leads to efficienttos-
pheric absorption of ultraviolet-B (UV-Bphotons,
thereby reducing the skin photosynthesis of vitaiff
Vitamin D formation in the skin is affected by bati
tensity and duration of exposure to UV light. Sirtbe
intensity is lower in winter, the prevalence of byp
vitaminosis D could be even higher in winter.

The prevalence of hypovitaminosis D has bebn o
served in different degrees in several countriegh-S
stantial studies in the European countries repaatéigh
prevalence of hypovtaminosis D in young adults el
elderly population. Van der Wielat al., (1995) showed
that hypovitaminosis D was surprisingly more comron
elderly people living in sunny countries such aalyit
Spain and Greece than among those living in Scan-
dinavian countries such as NorwdyDespite having
enough sunlight, the prevalence of hypovitamind3is
was up to 83% of elderly Greek women compared with
only 18% of the elderly population in Norway. Aghi
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intake of fish, vitamin D fortification of food, drvitamin
D supplementation could explain this difference.eTh 1.
healthy young adult population in France and narthe
Italy was also found to have surprisingly lowerdksvof
serum 25-OHF®? In a study among Australian Muslims
healthy women reported a high prevalence (68%)itaf v
min D deficiency?®

The literature showed that rural subjects waykn 5
the field and spending more time outdoors in thdight
have higher vitamin D levels despite their very loita-
min D intake. In fact, the effect of sunlight eitamin D 4.
status has been well documented and confirms the im
portance of sunlight exposure in the synthesisitafmin
D. The level of serum 25-OHD is the best available
laboratory aid for diagnosing frank vitamin D dédiacy, 5.
which causes rickets in children and osteomalania i
adults. Vitamin D deficiency is typically assoedtwith
25-OHD levels of <25 nmol/l. Vitamin D insufficien is
likely to be of greater clinical importance in idiéying
inadequate levels of vitamin D, which affects omtim 7
bone health. Serum level of 25-OHD <40 nmol/lhis t
most commonly used definition of vitamin D insuffi-
ciency, although several authors suggested thatuteff
value for vitamin D insufficiency could be as high 80 8.
nmol/l2?°** Based on this definition, nearly 80% of the
subjects in this study have vitamin D insufficien&4ir-
tually all participants in this study would be asssd as
having had vitamin D insufficiency if this threstdalvere
raised by 10 nmol/l to 50 nmoft** The prevalence of
the deficiency could actually be far worse, sirfee $tudy

was performed in summer, when serum 25-OHD conceny1 .

trations are typica lly highéf** A study carried out in
winter-time to see the seasonal variation of vitaDista-

tus in Bangladeshi women is needed in order to ptam

fidently to alleviate this problem.

We conclude that vitamin D deficiency anddmstine
vitamin D status were so common in different groops
adult Bangladeshi women that they were equallysatof
developing vitamin D deficiency. The prevalencehgf
povitaminosis D status is alarmingly high §0%) in all
these groups. The results indicated that hypovitasis
D could be an important public health problem inulad

women of Bangladesh. A comprehensive programme tos.

prevent vitamin D deficiency in Bangladeshi women i
recommended. Strategies may include extensiveeawar
ness of the importance of sunlight exposure and im-
proved judicio us exposure to sunlight and improdesd
tary supplies of calcium and vitamin D. In thiseaigh
intake of vitamin D-rich food as well as inclusiof a
food-fortification programme could be suggestededn
gration of the topic of vitamin D deficiency in thepular
broadcasting media as well as newspapers couldgray
important role in this aspect.
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Hypovitaminosis D is common in both veiled and
nonveiled Bangladeshi women
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AR D BT AETE BRI 2D A AN BRI 2 B o hn iz B 40 & P AR i

P AR PR AT R TSR I = 4 IR S-25-OHD e s i L M 442 2% D Btk i
PRI B AR £ 7KV o FEASIE A D v A0 I8 -R 3 — /N b7 e . —4H 18—60 % [
ELAE AR AT . WEC IR A BRI 2oy A4 (n= 36,41
22.3+1.9%) , BILLMH L B4l (n=30,5F# 47.7 £ 9.4% ) FIARIRIA 2P 1 L0 PR B 3
Jy C4H (n=554# 50.2 + 5.9%). iX$L4 i S-25-OHD M I & E=+ . a4 S-
25-OHD K BE) 43 A S I 2 IE a1 AR 78 39% 42 Lot 30% 3k 20 Lot LA &
38% [ Lo PERE R s B 3 H AR I A 4 A2 25 D B2 AE (Ul 25-OHDK E<25nmol/L) . 4E4:
# D AR E XML 25-OHD K <40 nmol/L, £ A 41+ 7 78% . B éﬂtlﬂ 83% LL K ceﬁti:
76% . IEWT SR —FkE, SHEHMEL, BAY R D AERE L, &S
HALE (P>0.05 . fEAMIH, AL 25-OHD FAR S I -1, ﬁui*bn’%w’f
(r=0.286;P <0.005)f1 /" #hIit 7] (r =0.515;P <0.001 )4 5 IfiL 7% 25-OHD ) it & IEAH ¢ . M ELH IfiL
15 ALP 1 25-OHD 2 [A] & 3 i 3 1 AH 56 (r = -0.303;P<0.00D . 455 o e indr [ i3 L A7 4
BHRAMAEAZR D MAER RS, S90 . ARG CLLRACE LK. g5 A 1 o indr B 2o
e D ek niEH A R, BN ZEAEZ D A K m%%%r
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