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Abstract

Background and Objectives: Obesity is a major public health problem worldwide and it has been reported that the prevalence
of overweightness and dyslipidemia increases in military personnel. This study was designed to evaluate the independent or com-
bined effect of calcium and vitamin D supplementation on blood lipid profile and body weight in overweight military male person-
nel.
Methods: Overall, 120 overweight males were allocated to 4 groups, including 1, Calcium supplementation (2 tablets per day; each
containing 500 mg of calcium carbonate); 2, vitamin D supplementation (2 tablets per day; each containing 200 IU of vitamin D3);
3, Ca + Vit D supplementation (2 tablets per day; each containing 500 mg calcium carbonate plus 200 IU vitamin D3); and 4, Placebo
(2 tablets per day, containing micro-cellulose). In all groups, blood lipid, body weight, and anthropometric indices were measured
at baseline and after 6 weeks. Changes of lipid profile and body weight following intervention were calculated as before minus after
the intervention. Data was analyzed by one-way analysis of variance (ANOVA) followed by Tukey’s post hoc test.
Results: Serum triglycerides and total cholesterol significantly decreased in the calcium-treated group more than the other groups
(P < 0.05). Furthermore, LDL and body weight significantly decreased in Ca + Vit D treated group more than the other groups (P <
0.05).
Conclusions: It seems that Ca or Ca plus Vit D supplements decrease triglycerides, total Cholesterol, LDL, and body weight in over-
weight patients.
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1. Background

Obesity is a major public health problem worldwide
(1). In addition, dyslipidemia is often associated with
obesity. Obesity-related dyslipidemia is recognized by de-
creased high density lipoprotein (HDL), elevated very low-
density lipoprotein (VLDL), triglycerides (TG), and low den-
sity lipoprotein (LDL) particles. Dyslipidemia contributes
to the increased risk of atherosclerosis and, by extension,
the risk of heart disease and stroke (2, 3). In developed
countries, most dyslipidemias are hyperlipidemias; that is,
an increase in blood lipids. Blood lipid disorders are fre-
quently because of improper diet and lifestyle (4). Mili-
tary studies indicate that the combined prevalence of over-
weightness and obesity in military personnel in the US in-
creased to an all-time high in 2005 (60.5%) with higher
prevalence of obesity in 2005 compared to 2002 (5).

Cardiovascular disease (CVD) in its various types is the
main reason of death worldwide, ranking first in both de-
veloping and developed nations (6, 7). It is estimated that
by 2030, nearly 23.6 million people will die from CVD (7).
According to the role of dyslipidemia as an independent
risk factor for CVD, extraordinary effort has been devoted
to the role of dietary intervention on lipid profile, espe-
cially from nutritional studies.

Recently, it has been shown that low serum 25-
hydroxyvitamin D (25(OH) D), a measure of vitamin D sta-
tus, is associated with an increased risk of CVD (8, 9), also
hypovitaminosis D has been linked with increased total
serum cholesterol concentration (10). There is an expla-
nation that intake of vitamin D improves insulin sensi-
tivity and reduces parathyroid hormone, therefore vita-
min D might have a role in improving the parameters of
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lipid profile regarding the decreasing effect of insulin on
biosynthesis of cholesterol through increasing activity of
the rate-controlling enzyme (b-hydroxy-b-methylglutaryl
coenzyme A reductase) of the metabolic pathway that pro-
duces cholesterol (7, 11).

Furthermore, there are mixed results regarding the ef-
fect of Ca supplementation on lipid profile. Some stud-
ies reported the favorable (12-15) or insignificant (16, 17) ef-
fect of Ca supplementation on lipid profile. It has been
suggested that calcium has a decreasing role in fatty acid
absorption through the formation of insoluble calcium-
fatty complexes; consequently, serum levels of total and
LDL cholesterol will be decreased (18, 19). Increasing cal-
cium absorption from the intestine is the main role of vi-
tamin D in calcium homeostasis (20).

Therefore, according to the contradictory outcomes
and increasing prevalence of obesity and dyslipidemia in
military personnel, worldwide (21, 22), this study was de-
signed to evaluate the impacts of supplementation with
calcium, vitamin D, or their combination on lipid profile
and weight in overweight military male personnel.

2. Methods

2.1. The Study Population

Overall, 120 military male personnel (aged 18 to 50
years) agreed to participate in this study. This study was
conducted from April to June 2016 in Shiraz, Iran. Subjects
were selected from Iranian army personnel.

Inclusion criteria were male gender, age between 18
and 50 years old, body mass index (BMI) of over 25 kg/m2,
not having any cancer or severe endocrine, mental, hep-
atic, renal, gastrointestinal, cardiovascular, neurologic,
rheumatologic, hematologic, skeletal, and eating disor-
ders, not taking any medication, nutritional supplements
or herbal preparations, which could affect body weight,
calcium and/or vitamin D status during the last 12 weeks,
not reporting any history of adverse reaction to the study
supplements, consuming less than 3 servings of dairy per
day, not being a regular smoker or consuming alcohol, not
being a participant in other trials over the last 6 months,
and stable body weight (body weight changes of less than
3 kg in the last 3 months). This study excluded partici-
pants with development of serious adverse events during
the study period or lack of adherence to the study protocol.
Participants, who took less than 80% of the supplements
were excluded from final analysis.

2.2. Experimental Design

Participants were allocated to one of the 4 groups as
follow: 1, calcium supplemented group (taking 2 tablets

per day, each containing 500 mg of calcium carbonate);
2, vitamin D supplemented group (taking 2 tablets per
day, each containing 200 IU of vitamin D3); 3, calcium-
vitamin D supplemented group (taking 2 tablets per day,
each containing 500 mg of calcium carbonate plus 200
IU vitamin D3); 4, placebo group (taking 2 tablets per day,
each containing micro cellulose). Supplements were pur-
chased from Iran Drau company, Tehran, Iran. Daily en-
ergy requirements were estimated using EER equations
(23). Afterwards, specific diets (55% carbohydrate, 18% pro-
tein, and 27% fat) were designed for each participant by a
trained nutritionist. All of the participants received a diet
sheet containing a standard recipe and diet recommen-
dations and a portion-size booklet of common foods and
were asked not to change their physical activity during the
study.

Participants received their supplements every 2 weeks
and were followed for compliance with dietary regimens
and supplements intake. They were asked to return the
bottle of supplements on the next visit, and their com-
pliance was assessed by counting the remaining supple-
ments.

2.3. Dietary Intake Assessment
Dietary intakes were assessed at baseline and on week

6 by using 24-hour food record method (2 week days and 1
weekend).

2.4. Biochemical Assays
A 5-cc venous blood sample was obtained from each

participant between 7:00 to 9:00 AM after an overnight fast
at baseline and after 6 weeks. The whole blood was cen-
trifuged. Serum 25(OH) D was measured by enzyme im-
munoassay (EIA) (Immunodiagnostic Systems Ltd, Boldon,
UK) using the IDS 25-hydroxy vitamin D EIA kit. Plasma
lipids (Cholesterol, TG, HDL, and LDL) were measured using
enzymatic methods.

2.5. Ethical Consideration
The study aims and methods were described to the par-

ticipants and written consent was obtained. The study was
approved by the ethics committee of Iran Army University
of Medical Sciences.

2.6. Statistical Analysis
Data were analyzed using the SPSS software (version 19;

SPSS Inc., Chicago, IL). Normal distribution of variables was
tested by the Kolmogorov-Smirnov test. Paired sample t-
test was used to estimate the effect of intervention in each
group. Mean differences of blood lipids and weight among
the groups were assessed using one-way analysis of vari-
ance (ANOVA). P values of less than 0.05 were considered
statistically significant.
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3. Results

Overall, 120 individuals completed the study (calcium
supplemented group: 30 persons; vitamin D supple-
mented group: 30 persons; calcium-vitamin D supple-
mented group: 30 persons; and placebo group: 30 per-
sons).

Table 1 illustrates no significant differences in age, vi-
tamin D3 serum, and dietary intake of participants among
the 4 groups at baseline.

Table 2 shows lipid profile and body weight before and
after the intervention and their changes following the in-
tervention among the 4 groups.

As presented in Table 2, serum triglycerides and total
cholesterol change significantly differed among groups.
They were significantly decreased in the calcium-treated
group more than the other groups (P < 0.05). Further-
more, LDL and body weight changes significantly differed
among groups. They significantly decreased in the calcium
plus vitamin D-treated group more than the other groups
(P < 0.05). There was no significant difference in serum
HDL changes among groups.

4. Discussion

This was a placebo-controlled, parallel group trial that
evaluated the effects of supplementation with calcium, vi-
tamin D, or their combination on lipid profile and body
weight in overweight military male personnel. The main
finding of this study was that changes of total cholesterol
and triglycerides were significant in the calcium-treated
group with meaningful LDL and body weight changes in
the Ca-Vit D supplemented group.

The results of interventional studies in this field are
contradictory (7, 11). Zemel et al. performed a randomized,
placebo-controlled trial on 32 obese adults to evaluate the
effects of Ca-vitamin D supplementation on lipid profile
(24). They reported no significant effects on LDL, HDL and
triglycerides. However, other investigations indicated the
favorable impacts of these supplements on lipid profile (12,
25, 26). One explanation for the dissimilarity in these re-
sults could be the different amounts of calcium given to
participants in these studies. Total daily calcium intake of
participants was 1200 to 1300 mg in the study of Zemel et
al., while, in the current study, supplementation consisted
of 1000 mg Ca/d that was added to the diet of the subjects,
who formerly had an average intake of 600 mg Ca/d. Major
et al. (12) indicated that greater daily calcium consumption
in comparison with dietary reference intakes (27) is neces-
sary for individuals with typical inadequate calcium intake
to obtain a decrease in parameters of lipid profile.

There is some evidence of an inverse relationship be-
tween calcium intake and body weight. A systematic re-
view found that among overweight or obese individuals,
calcium supplementation compared to placebo produced
a mean body weight loss of 0.7 kg (28-30).

Several effects attributed to calcium intake, including
reduction in fatty acid absorption and an increase in fe-
cal fatty acid content, consequently formation of insoluble
calcium-fatty soaps in the gut may justify the observed de-
crease in total cholesterol and triglycerides in the current
study (12, 31). Moreover, increase cholesterol excretion due
to the increasing effect of calcium intake on conversion of
cholesterol to bile acids may be another explanation (32).
However, some insignificant changes in the current study
could be justified according to the short duration of the
current study in comparison with other conducted surveys
(12, 24).

Observational studies have revealed that high serum
(25(OH) D) levels are linked with a favorable lipid profile
(7, 33), and one study on military personnel showed sig-
nificant correlation between vitamin D and HDL (34). In
addition, it has been indicated that there are significant
positive relationships between serum 25(OH) D and total
cholesterol, HDL and LDL levels as well as meaningful neg-
ative associations between serum 25(OH) D and both LDL-
C/HDLC ratio and TG (35, 36). Although an insignificant
effect of vitamin D supplementation on lipid profile was
seen in some investigations, which are in accordance with
the current findings (7, 37, 38), yet Heikkinenet al. sug-
gested that vitamin D supplementation may have unfa-
vorable effects on lipids and could be associated with in-
creased serum LDL cholesterol (39).

One explanation is that improved insulin sensitiv-
ity and parathyroid hormone reduction after vitamin
D intake might have a role in improving the parame-
ters of lipid profile due to decreasing effect of insulin
on biosynthesis of cholesterol via increased b-hydroxy-b-
methylglutaryl coenzyme A reductase (HMG- CoA reduc-
tase) activity, which is a rate-controlling enzyme in the
pathway of producing cholesterol (7, 11, 40).

Performing a study in different scientific fields has its
own limits, similarly, there are limitations in the current
study. Approving the usefulness of calcium and vitamin
D supplementation on improvement of lipid profile and
body weight may need a longer period of intervention.

4.1. Conclusion

It seems that Ca or Ca plus Vit D supplements decrease
triglycerides, total Cholesterol, LDL, and body weight in
overweight patients.
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Table 1. Age, Serum Vitamin (Vit) D3, and Dietary Intake of the Participants in the Four Groups at Baselinea

Variables Placebo Treated Calcium Treated Vit D Treated Calcium-Vit D Treated P Value

Age, y 40.26 ± 5.92 42.4 ± 7.61 39.30 ± 5.92 38.3 ± 6.12 0.95

Serum D3, nm/L 31.58 ± 8.52 29.56 ± 7.28 27.27 ± 13.19 32.52 ± 15.80 0.38

Energy, kcal/day 1790.4 ± 770.2 1710.4 ± 500 1880.2 ± 34.4 1910.6 ± 345.2 0.82

Carbohydrate, % of energy 26.5 ± 11.5 52.1 ± 7.3 57.8 ± 6.5 57.0 ± 11.2 0.36

Fat, %of energy 33.12 ± 19.36 31.19 ± 8.3 30.45 ± 5.41 31.51 ± 5.84 0.48

Protein, %of energy 17.63 ± 2.53 7.36 ± 6.70 16.11 ± 2.31 15.6 ± 2.67 0.52

aData are expressed as mean ± SD and statistically analysedby One-way ANOVA.

Table 2. Comparison of Lipid Profile and Body Weight Changes Among the Four Groups After Six Weeks of Interventiona

Variables Placebo Treated Calcium Treated Vit D Treated Calcium-Vit D Treated F(3,116) P Valueb

TG, mg/dL

Before 144.0 ± 1.2 144.8 ± 2.6 140.2 ± 2.5 140.0 ± 2.7 1.116 0.345

After 142.8 ± 1.7 136.8 ± 2.4 140.1 ± 2.2 137.0 ± 2.5 1.651 0.182

Changes -1.17 ± 1.54 -8.00 ± 1.50* -0.03 ± 0.74# -3.07 ± 1.79# 5.88 0.001

TC, mg/dL

Before 181.6 ± 3.2 184.7 ± 2.9 179.3 ± 3.2 172.6 ± 3.9 2.445 0.067

After 181.5 ± 3.2 178.0 ± 2.4 178.4 ± 3.4 170.8 ± 3.8 1.966 0.123

Changes -0.07 ± 1.15 -6.73 ± 1.42* 0.90 ± 1.76# -1.83 ± 1.24# 4.504 0.005

LDL, mg/dL

Before 95.5 ± 2.3 98.1 ± 2.3 94.6 ± 2.6 98.4 ± 2.5 0.592 0.621

After 95.9 ± 2.1 98.5 ± 1.8 96.2 ± 2.6 88.8 ± 2.0*#† 3.881 0.011

Changes 0.43 ± 1.07 0.43 ± 1.26 1.57 ± 1.51 -9.57 ± 1.26*#† 16.475 0.000

HDL, mg/dL

Before 44.2 ± 1.0 43.5 ± 1.1 45.0 ± 1.0 39.1 ± 1.2*#† 6.009 0.001

After 43.5 ± 1.1 43.6 ± 1.0 42.5 ± 1.2 39.5 ± 1.1 2.885 0.039

Changes -0.73 ± 0.84 0.10 ± 0.34 -2.53 ± 1.34 0.43 ± 0.60 2.370 0.074

Body weight, kg

Before 85.6 ± 1.1 86.9 ± 1.0 85.8 ± 1.1 89.0 ± 0.7 2.487 0.064

After 85.8 ± 1.0 87.2 ± 1.0 86.0 ± 1.0 86.3 ± 0.9 0.390 0.761

Changes 0.18 ± 0.25 0.30 ± 0.19 0.22 ± 0.29 -2.74 ± 0.26*#† 35.142 0.000

Abbreviations: HDL, High Density Lipoprotein; LDL, Low Density Lipoprotein; TC, Total Cholesterol; TG, Triglycerides.
aData are expressed as mean ± SEM and statistically analyzed by One-way ANOVA followed Tukey’s as post hoc test.
b*, #, † Indicate significant differences between placebo treated group ,calcium treated group, vitamin D treated group and calcium-vitamin D treated group, respectively.
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