
INTRODUCTION

Regular nutrient intake for adequate
maternal reservoir is needed to meet foetal
nutritional requirements, without impos-
ing any negative health effects to the
mother. Inadequate intake of calcium is a
public health concern among pregnant

women in several societies (Purwar et al.,
1996; Agrahar-Murugkar & Pal, 2004;
Belizan et al., 1991; Prentice et al., 1994).
The importance of calcium during human
pregnancy and lactation was reviewed by
Prentice (2000). 

In addition to the well-known physi-
ological functions, other possible health
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ABSTRACT

Inadequate calcium intake is considered a public health problem in some
vulnerable groups, especially pregnant women. The aim of this study was to
determine the pattern of dietary calcium intake among urban pregnant women
in Ahwaz City in south west Iran. Participants comprised 339 pregnant women
(26±5.5 yrs) in the 28th-32nd week of gestation, who had attended selected
urban health centres in Ahwaz City in 2004. Dietary calcium intake was esti-
mated using a 43-item food frequency questionnaire (FFQ). Calcium intakes
equivalent to, or more than, 1000 mg/d were considered as "adequate". Mean
(±SD) daily intakes of dietary calcium and dairy products were 644±255 mg
and 1.3±0.7 servings per day, respectively. On average, dairy products provid-
ed 49% of dietary calcium. About 43% of participants were consuming =1 serv-
ing of dairy products per day; and 89% of them did not meet adequate intake
of calcium.  A high proportion of pregnant women in Ahwaz City did not take
enough calcium and dairy products. It is suggested that the consumption of
enough calcium and dairy products should be emphasised in the nutrition
education component of maternal health programmes. Further research at the
country level should be undertaken in order to assess the need for fortification
of food with calcium and/or to provide calcium supplements to vulnerable
groups. 
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effects, including weight and body fat reg-
ulation and prevention of some chronic
diseases have been suggested for calcium
(FAO & WHO, 2002; Weaver & Heaney,
1999; Heaney, Davies & Barger-Lux, 2002;
Miller & Anderson, 1999). The negative
effects of inadequate calcium consumption
on maternal and foetal bone health and
development (Ortega et al., 1998; Chang et
al., 2003), and the positive effects of mater-
nal supplementation with calcium on the
blood pressure of the offspring have also
been proposed (Belizan et al., 1997; Bergel
& Belizan, 2002). Most of the calcium is
transferred to the foetus during the third
trimester of pregnancy (about 200 mg/d)
(FAO & WHO, 2002). 

The importance of adequate calcium
intake has led to recommendations to
include calcium-rich foods/supplements
into dietary guidelines (Heaney, 2000). In
addition, calcium supplementation was
recommended for pregnant women who
take =1 serving of calcium-rich food prod-
ucts daily (IOM, 1990). 

While available evidence has sug-
gested that a high proportion of Iranian
population does not consume enough cal-
cium (Salimi, Djazayeri & Nikkhuy, 2000;
NNFTRI, 2004, Houshiar-rad et al., 1998),
data on dietary calcium intake among
pregnant women in different parts of the
country is lacking. Hence, the aim of this
study was to determine the adequacy of
calcium intake among urban pregnant
women in Ahwaz, south west Iran.

SUBJECTS AND METHODS

Participants were 339 healthy preg-
nant women, with gestational age between
28 and 32 weeks, 18-35 yrs of age (mean of
26 yrs), singleton pregnancy, who were
not taking supplements other than iron
and folate. In Ahwaz City, there were 22
“mother and child clinics”. As a first step,
eight clinics were selected randomly and
then the calculated number of participants

was recruited sequentially among women
who fulfilled the inclusion criteria. Data
collection was carried out in 2004.  Since
the clinics were selected randomly from all
districts of the City, it is very probable that
the participants were from all socio-
economic segments of the community.
Informed written consents were obtained
from all participants.

A pre-tested questionnaire (Karan-
dish, Djazayeri & Mahmoodi, 2003) was
used to collect data. The first part of the
questionnaire was allocated to general
socio-demographic and health characteris-
tics. Socio-demographic information was
obtained from the “Family Health File”
available at the health centers. The lan-
guage used in the questionnaire was the
formal national language of Iran, namely
Farsi, which all the participants could
understand. Trained interviewers admin-
istered the questionnaire by a face-to-face
interview at the clinics.  

Anthropometric measurements in-
cluding weight and height were carried
out according to the World Health
Organization protocols (WHO, 1995). Pre-
pregnancy weight was obtained from
health records. Body Mass Index (BMI)
value was calculated using the equation
Wt (kg)/Ht(m)2. The reported BMI was
pre-pregnancy BMI.

A 43-item semi-quantitative food fre-
quency questionnaire (FFQ) was used to
estimate individual calcium intake. A
complete sample of the FFQ used is shown
in Table 1. The participants were asked
about their consumption frequency within
the last 6 months prior to the study. All
common food sources of calcium were
included in the FFQ. In order to estimate
the amount of usual calcium intake during
pregnancy, the fractional portion size of
each food consumed per day was multi-
plied by its calcium content, obtained from
the national food composition table
(NNFTRI, 1979). The values were then
summed up to obtain an estimate of an
individual's total daily calcium intake. The
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Table 1. Semi-quantitative food frequency questionnaire used to estimate calcium intake
in pregnant women in Ahwaz City, Iran (n=339)

Food Portion size      Never   <1/w   1-2/w   3-4/w   5-6/w   Daily   2/d   3/d   >3/d

Bread
Rice
Pasta, macaroni 
Milk
Cheese
Yoghurt
Ice crea
Kashk a
Cocoa milk
Dough b
Sardine fish
Tuna conserve
Other fish
Sausages
Red meat
Poultry
Pizza
Soya 
Spinach
Green veg. (raw)
Salad vegetables (cucumber,.)
Green veg. (cooked)
Cabbage, cauliflower (raw)
Cabbage, cauliflower (cooked)
Okra 
Beans and legumes
Almond 
Sun flower seed
Other nuts
Egg (boiled or fried)
Egg in foods
Biscuit and cake
Lime 
Fruits 
Fruit juices
Date 
Spices 
Potato 
Chocolate 
Cocoa 
Cola drink
Coffee 
Tea 

aLocal dairy product, which is produced from dried whey.
bLocal dairy drink, which is produced from yoghurt diluted by water

1 slice
½ cup
½ cup
1 cup
1.5 match box
3/4 cup
½ cup
1 table spoon
1 cup
1 cup
70 g
100 g
2 ounces
2 small
2 ounces
2 ounces
1 medium slice
½ cup
½ cup
1 small dish
1 medium portion
½ cup
½ cup
½ cup
½ cup
½ cup
30 g
30 g
30 g
1 medium
1 medium
1 medium
1 medium
1 medium serving
1 cup
4, dried
g
1 medium
50 g
g
1 cup
1 cup
1 cup



latest Dietary Reference Intake (DRI) of
calcium for adult pregnant women, i.e.
1000 mg/d as Adequate Intake (AI)
according to the Food and Nutrition
Board, Institute of Medicine, was consid-
ered as the recommended amount for
pregnant women (IOM, 1997). 

Based on daily consumption of dairy
products, subjects were divided into 2
groups of “Low Dairy” and “High Dairy”
(<1 and >1 serving/d, respectively) (IOM,
1990). 

Correlations between intake of dairy
products (as number of servings) and
attainment of calcium intake were deter-
mined by χ2 test. Linear regression model
was employed to analyse associations
between the calcium proportion of dairy
products or intake of dairy products (as
number of servings) and total calcium
intake. P value less than 0.05 was consid-
ered as statistically significant. All statisti-

cal analyses were carried out using the
Statistical Package for Social Science
(SPSS, version 9.0).

The study protocol was approved by
the “University Research Council” as well
as “The Ethics Committee”, Ahwaz Jondi-
Shapour University of Medical Sciences
and Health Services, Iran.

RESULTS

Anthropometric and socio-demo-
graphic characteristics of the subjects are
shown in Table 2. Most participants were
literate, as more than half had attended at
least high school education. Only 18% of
them had an academic degree. The major-
ity of subjects were housewives. More
than 70% of them were experiencing their
1st or 2nd pregnancy.

Dietary calcium intakes are shown in
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Table 2. Anthropometric and socio-demographic characteristics of subjects (n=339)

Variable Number

Age (y)a 26±5.5
Pre-pregnancy weight (kg)a 61±10.6
Height (cm)a 162±6
Pre-pregnancy BMI (kg/m2)a 23.2±4
Education levelb

Illiterate or elementary   116 (34.3)
High school                         163 (48.1)
University/ college level    60 (17.7)

Occupationb
Housewife                          314 (92.6)
Working                            25 (7.4)

Previous pregnancyb
0 124 (36.6)
1 118 (34.8)
2 64 (18.9)
>3 33 (9.7)

a Mean±SD
b Number (%)



Table 3. Mean of daily dietary calcium
intake (644 mg/d) was lower than the AI
value of 1000 mg/d. Dietary calcium
intake in 89% of the pregnant women was
lower than the AI level. Two hundred and
seven (61 %) of the participants had calci-
um intake below 2/3 of the AI. About half
of the dietary calcium was derived from
dairy products. Only 19.1% (37 out of 194)
women in the “High Dairy” group met the
AI level for calcium intake, while all in the
“Low Dairy” group, had daily calcium
intake below the recommended level
(Table 4). Milk and yoghurt were the main
dairy products consumed, followed by
cheese. Bread and other cereals were the
most important non-dairy food sources of
calcium. 

The relationship between calcium
share of dairy products or number of serv-
ings of dairy products and total dietary
calcium intake are shown in Figures 1 and
2. Both correlation coefficients were statis-

tically significant (r= 0.64, r= 0.86, respec-
tively; P<0.0001).

DISCUSSION

Findings of this cross-sectional study
indicate that (1) a high proportion of
pregnant women in Ahwaz City do not
consume enough calcium as well as
calcium-rich food products; and (2) meet-
ing adequate intake of this nutrient is not
possible through the current dietary
patterns in the majority of the studied
population.

Compared to other nutrients, usual
intakes of calcium can be estimated better
by the FFQ method (Weaver & Heaney,
1999). Validation studies in some countries
including Italy (Montomoli et al., 2002),
United States (Cummings et al., 1987),
New Zealand (Wilson & Horwath, 1996),
Malaysia (Chee et al., 2002), Denmark
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Table 3. Dietary intake of calcium and dairy products in pregnant women in Ahwaz City,
Iran (n=339)

Dietary intake Mean±SD Minimum Maximum

Dietary calcium intake (mg/d) 644 ± 255 202 1548
Intake of dairy products (No. of 1.3 ± 0.7 0.01 3.5
servings/d)a

Calcium share of dairy products (%) 49 ± 16 3 80

a One cup of milk; ¾ cup of yoghurt; 45 g cheese

Table 4. Meeting “Adequate Intake” of calcium according to consumption of dairy
products in pregnant women in Ahwaz City, Iran (n=339)

Daily servings of dairy products Adequate Intake

<1000 mg/d >1000 mg/d

<1 145 0
>1 157 37

P < 0.0001, tested by χ2
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Figure 1. Linear regression between Calcium share of dairy products and total dietary
calcium intake (mg/d) in urban pregnant women in Ahwaz City, Iran (n= 339)
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Figure 2. Linear regression between daily consumption of dairy products (as no. of
servings/d) and total dietary calcium intake (mg/d) in urban pregnant women in Ahwaz
City, Iran (n= 339)



(Mølgaard, Sandstrom & Michaelsen,
1998), and Finland (Erkkola et al., 2001)
have shown acceptable correlations
between estimations of calcium intake
obtained from FFQ and more accurate
dietary estimation methods. Some investi-
gators emphasised that the accuracy of a
semi-quantitative FFQ is equivalent to two
to three repeat 24-h recalls (Sempose, Liu
& Ernst, 1999); while others believe that
the FFQs overestimate food consumption
and intake of nutrients (Erkkola et al.,
2001). Uses and limitations of FFQs to
assess the food and nutrition consumption
of individuals have been summarised
recently by Gibson (2005).  No validation
study on the use of FFQ for estimation of
calcium intake is available in Iran, and it is
an important limitation of our study. All
major food sources of calcium, which have
been recognised in the previous national
household food consumption surveys,
were included in the FFQ. 

Calcium intake widely differs
between different societies and communi-
ties. Mean dietary calcium intake among
our study subjects was a little higher than
half of the AI level set for the US. The
calcium intake level is clearly lower than
intakes reported in many developed coun-
tries (Villar & Repke, 1990; Levine et al.,
1997), which were above 1000 mg/d,but is
close to the figures shown by investigators
in some developing countries (Belizan et
al., 1991; Lopez-Jaramillo et al., 1997).
Findings of calcium intake among Tehrani
pregnant women (Houshiar-rad et al.,
1998; Azizi, 2001), and in the subjects of a
small research project in Ahwaz City
(Karandish, Djazayeri & Razi-Jalali, 2004)
were .600 mg/d. Though the mean calci-
um intake in our subjects was higher than
the figures reported from pregnant
women in India (Purwar et al., 1996;
Agrahar-Murugkar & Pal, 2004), and
Gambia (Prentice et al., 1994), (. 300-400
mg/d), the level consumed by the study
subjects was still considerably lower than
the values recommended in the AI.

Considering the rather high percentage of
“low dairy” intake among the pregnant
women, inadequate calcium intake among
pregnant women in Ahwaz should be
regarded as a serious public health
problem.

Analysis of the dietary sources of cal-
cium in the subjects’ habitual diet showed
unsatisfactory amounts of milk and dairy
products. This finding is consistent with
the findings in India (Agrahar-Murugkar
& Pal, 2004) with average intake of dairy
products below 12 g/d in pregnant
women; and lower than in Spain (Irles
Rocamora et al., 2003) with 1.9 ± 1.1 (mean
± SD) servings of dairy products per day.
Although the ranking of dietary sources of
calcium in our study was similar to that
reported in a cohort of pregnant women in
USA (Harville, Schramm & Watt-Morse,
2004), the mean intake of calcium in that
study at 1671 mg/d was much higher than
that provided by dairy products in our
study. 

We found that dairy intakes <1
serving/d can be regarded as a criterion
for the potential inadequacy of dietary
calcium. We observed that none of the
subjects with such a dairy intake met the
AI for calcium. In addition, the significant
correlation observed between consump-
tion of dairy products and total dietary
calcium may justify the importance of
increasing calcium share of dairy products
among urban pregnant women in Ahwaz. 

It can be concluded that a high
proportion of pregnant women in Ahwaz
do not consume enough dairy products,
and this contributed to their low intake of
calcium. It is recommended that consump-
tion of enough calcium and dairy products
should be included and emphasised in the
nutrition education component of mater-
nal health programmes. Further research
at the national level should be undertaken
to assess the need for foods to be fortified
with calcium or to provide calcium
supplements to pregnant women. 

Intake of calcium and dairy products among pregnant women 117



ACKNOWLEDGEMENTS

We appreciate the financial support
for the project provided by Ahwaz Jondi-
shapour University of Medical Sciences
and Health Services, and the statistical
assistance of M.H. Haghighizadeh.
Cooperation of the staff in the selected
health centres is highly acknowledged.
Sincere thanks to all the participants who
made this study possible.

REFERENCES

Agrahar-Murugkar D & Pal PP (2004).
Intake of nutrients and food sources
of nutrients among the Khasi tribal
women of India. Nutrition 20: 263-
273.

Azizi F (2001). Tehran Lipid and Glucose
Study: Methodology and Prelimi-
nary Results. Endocrinology and
Metabolism Research Center.
Tehran, Iran [In Persian].

Belizan JM, Villar J, Gonzalez L, Pin A,
Fluo SD, Galleon SV & Rattan C
(1991). Calcium supplementation to
prevent hypertensive disorders of
pregnancy. N Eng J Med 325: 1399-
1405.

Belizan JM, Villar J, Bergel E, et al (1997).
Long-term effect of calcium supple-
mentation during pregnancy on the
blood pressure of offspring: follow
up of a randomised controlled trial.
BMJ 315: 281-285.

Bergel E & Belizan JM (2002). A deficient
maternal calcium intake during preg-
nancy increases blood pressure of the
offspring in adult rat. Br J Obstet
Gynecol 109: 540-545.

Chang SC, O’Brien KO, Nathanson MS,
Caulfield LE, Mancini J & Witter FR

(2003). Fetal femur length is influ-
enced by maternal dairy intake in
pregnant African American adoles-
cents. Am J Clin Nutr 77(5): 1248-
1254.

Chee WSS, Suriah AR, Zaitun Y, Chan SP,
Yap SL & Chan YM (2002). Dietary
calcium intake in post menopausal
Malaysian women: comparison
between the food frequency ques-
tionnaire and three-day food records.
Asia Pac J Clin Nutr 11: 142-146.

Cummings SR, Block G, McHenry K &
Baron RB (1987). Evaluation of two
food frequency methods of measur-
ing dietary calcium intake. Am J
Epidemiol 126: 796-802.

Erkkola M, Karppinen M, Javanainen J,
Rasanen L, Knip M & Virtanen SM
(2001). Validity and reproducibility
of a food frequency questionnaire for
pregnant Finish women. Am J
Epidemiol 154: 466-476.

FAO/WHO (2002). Human vitamin and
mineral requirements. Report of a
joint FAO/WHO expert consulta-
tion. FAO/WHO, Rome.

Gibson RS (2005) Principles of Nutritional
Assessment (2nd Ed). Oxford
University Press, United States of
America

Harville EW, Schramm M, Watt-Morse M,
Chantala K, Anderson JJ, & Hertz-
Picciotto I (2004). Calcium intake
during pregnancy among white and
African-American pregnant women
in the United States. J Am Coll Nutr
23: 43-50.

Heaney RP (2000). There should be a
dietary guideline for calcium. Am J
Clin Nutr 71:658-661.

118 Karandish M et al.



Heaney RP, Davies KM & Barger-LUx MJ
(2002). Calcium and weight: Clinical
Studies. J Am Coll Nutr 21: 152S-155S. 

Houshiar-Rad A, Omidvar N, Mahmoodi
M, Kolahdooz F & Amini M (1998).
Dietary intake, anthropometry and
birth outcome of rural pregnant
women in two Iranian districts. Nutr
Res 18: 1469-1482.

IOM (1990). Nutrition During Pregnancy:
Weight Gain and Nutrient supple-
ments. Institute of Medicine. Wa-
shington DC: National Academy
Press. 

IOM (1997). Dietary Reference Intakes for
Calcium, Phosphorus, Magnesium,
Vitamin D, and Fluoride. Institute of
Medicine. Washington DC: National
Academy Press.

Irles Rocamora JA, Iglesias Bravo EM,
Aviles Mejias S, Bernal Lopez E,
deValle Galindo PB, Moriones Lopez
L, Maetzu Aznar A & Mingo Canal D
(2003). Nutritional value of the diet
in healthy pregnant women: results
of a nutrition survey of pregnant
women. Nutr Hosp 2003 18: 248-252.

Karandish M, Djazayery A & Mahmoodi
M (2003). Effect of calcium supple-
mentation during pregnancy on
breast milk calcium concentration.
Iranian J Endocrinol Metab 5: 307-314
[In Persian].

Karandish M, Djazayery A & Razi-Jalali M
(2004). Breast milk calcium concen-
tration and necessity of sampling
from both breasts. Sci Med J of Ahwaz
Univ Med Sci 41: 63-68 [In Persian].

Levine RJ, Hauth JC, Curet LB, Sibai BM,
Catalano PM, Morris CD, Der-
Simonian R, Esterlitz JR, Raymond

EG, Bild DE, Clemens JD & Cutler JA
(1997). Trial of calcium to prevent
preeclampsia. N Eng J Med 337: 69-75.

Lopez-Jaramillo P, Francisco D, Jacome P,
Teran E, Ruano C & Rivera J (1997).
Calcium supplementation and the
risk of preeclampsia in Ecuadorian
pregnant teenagers. Obstet Gynecol
90: 162-167.

Miller GD & Anderson JJB (1999). The role
of calcium in prevention of chronic
diseases. J Am Coll Nutr 18(Suppl):
3715-3725.

Mølgaard C, Sandstrom B & Michaelsen
KF (1998). Evaluation of a food fre-
quency questionnaire for assessing of
calcium, protein and phosphorus
intakes in children and adolescents.
Scand J Nutr 42: 2-5.

Montomoli M, Gonnelli S, Giacchi M,
Mettei R, Cuda C, Rossi S & Gennari
C (2002). Validation of a food fre-
quencey questionnaire for nutrition-
al calcium intake assessment in
Italian women. Eur J Clin Nutr 56: 21-
30.

NNFTRI (1979). Food Composition Table.
National Nutrition and Food Tech-
nology Research Institute, Tehran [In
Persian]. 

NNFTRI (2004). National Household Food
Consumption and Nutritional Status:
2000-02. National Nutrition and
Food Technology Research Institute,
Tehran [In Persian]. 

Ortega RM, Martinez RM, Quietness ME,
Lopez-Sober AM & Andrews P
(1998). Calcium levels in maternal
milk: relationships with calcium
intake during the third trimesters of
pregnancy. Br J Nutr 79: 501-7.

Intake of calcium and dairy products among pregnant women 119



Prentice A (2000). Calcium in pregnancy
and lactation. Annu Rev Nutr 20:249-
272.

Prentice A, Dibba B, Jarjou LMA, Laskey
MA & Paul A (1994). Is breast milk
calcium concentration influenced by
calcium intake during pregnancy?
Lancet 344: 411-412.

Purwar M, Kulkarni H, Motghare V &
Dhole S (1996). Calcium supplemen-
tation and prevention of pregnancy
induced hypertension. J Obstet
Gynaecol Res 22: 425-430.

Salimi M, Djazayery A & Nikkhuy A
(2000). A survey on weight, height,
BMI and food security of 14-18 year
old female students in Mahshahr-
Iran. Paper presented at “The 6th
Iranian Congress of Nutrition”, Feb.
2000, Ahwaz, Iran [In Persian]. 

Sempose CT, Liu K, Ernst ND (1999). Food
and nutrition exposures: what to
consider when evaluating epidemio-

logic evidence. Am J Clin Nutr 69:
1330S-1338S.

Villar J & Repke JT (1990). Calcium sup-
plementation during pregnancy may
reduce pre-term delivery in high-risk
populations. Am J Obstet Gynecol 163:
1124-1131.

Weaver CM & Heaney RP (1999). Calcium.
In: Shils ME, Olson JA, Shike M,
Catharine A, eds. Modern Nutrition
in Health and Disease (10th ed),
Maryland: Lippincott Williams &
Wilkins; pp: 141-155.

WHO (1995). Physical Status: The Use and
Interpretation of Anthropomety.
WHO Tech Rep Ser No 854. World
Health Organization, Geneva.

Wilson P & Horwath C (1996). Validation
of a short food frequency question-
naire for assessment of dietary calci-
um intake in women. Eur J Clin Nutr
50: 220-228.

120 Karandish M et al.




