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baseline clinical and laboratory measurements were
repeated eight weeks after starting the treatment (zinc
or placebo). Then, after a 4-week wash-out period, the
groups were crossed over so that the children initially
receiving zinc received placebo and children previously
taking the placebo received 20mg elemental zinc per
day. The protocol was repeated again for eight weeks.
At the end of the second phase, all laboratory tests
and clinical evaluations were repeated. The whole
program was offered free of charge.
Statistical analysis
We used the SPSS for Windows software (version
15:00; SPSS, Chicago, IL) for statistical analysis.
Descriptive data are expressed as mean ± standard
deviation (SD). After assessment of the normal distribution by the Kolmogorov-Smirnov test, within
group changes were compared by the paired t-test
for those variables with normal distribution and by
the Wilcoxon Signed Rank test for SBP, DBP, serum
zinc and insulin levels as well as HOMA-IR that had
non-normal distribution. For comparison of data
between the two groups, we used Student’s t-test for
data with normal distribution and the Wilcoxon Signed
Rank test for the aforementioned data concerning
non-normal distribution.

Analyses were initially stratified by gender, but as
the differences were not significant, results are presented for girls and boys combined. A P value of less
than 0.05 was considered as statistically significant.
RESULTS
The trial recorded no drop-outs and all 60 children (59% females) completed the trial. The mean
age of participants was 9.1±1.1 years. The two groups
under study had no significant difference in terms of
age, the male/female proportion and other baseline
characteristics. All participants lived in Isfahan city
and were generally from middle-income families.
Mean (SD) of anthropometric measures, BP, serum
insulin, FPG and lipid profile as well as HOMA-IR
before and after receiving zinc supplement or placebo
are presented in Tables 1 and 2. In both groups, the
changes in weight, BMI, BMI Z-score, total- and
LDL-cholesterol, FPG, insulin and HOMA-IR were
significantly different after receiving zinc supplement
vs. placebo. In both groups, the mean BMI Z-score
remained high; however, after zinc supplementation, the mean weight, BMI, BMI Z-score, totaland LDL-cholesterol, FPG, insulin and HOMA-IR

Table 1. Characteristics (mean ± SD) of children receiving zinc supplement followed by placebo.
Zinc
Placebo
Before
After
Before
After

P value*

Weight (kg)
45.63±10.14
43.91±10.03
44.05±9.65
46.68±10.02
0.01
Height (cm)
135.61±7.57
137.00±7.41
137.60±7.62
138.16±7.45
0.07
Body mass index (kg/m2)
25.05±3.70¶
23.29±3.64¶
23.21±3.28‡
24.87±3.40‡
0.01
¶
¶
‡
‡
Body mass index-Z score (SD)
0.02
3±0.41
2.5±0.42
2.5±0.37
3±0.45
Waist circumference (cm)
82.36±8.60
81.93±9.00
82.92±6.56
83.26±7.11
0.25
Systolic blood pressure (mmHg)
95.89±10.00
96.88±10.30
96.12±10.79
94.21±10.12
0.23
Diastolic blood pressure (mmHg)
54.46±8.75
54.17±6.54
54.76±8.47
54.00±10.38
0.17
¶
¶
‡
‡
11.88±4.36
13.47±2.24
12.97±3.43
11.48±3.39
0.03
Serum zinc (µmol/L)
Total cholesterol (mmol/L)
4.68±0.71¶
4.58±0.69¶
4.61±0.69
4.66±0.67
0.01
LDL-C (mmol/L)
2.87±0.67¶
2.65±0.44¶
2.64±0.59
2.75±0.55
0.03
HDL-C (mmol/L)
1.13±0.23
1.18±0.24
1.18±0.34
1.11±10.12
0.40
Triglycerides (mmol/L)
1.46±0.24¶
1.37±0.25¶
1.39±0.22‡
1.49±0.29‡
0.051
Fasting plasma glucose (mmol/L)
4.81±0.53¶
4.48±0.32¶
4.43±0.45‡
4.69±0.46‡
<0.0001
¶
¶
‡
Insulin (mU/dL)
21.38±9.97
16.51±7.75
17.12±6.92
19.65±8.53‡
0.02
HOMA-IR
4.75±1.46¶
3.26±1.57¶
3.27±1.62‡
4.19±1.05‡
0.01
*: P value of variables after receiving zinc supplement vs. placebo obtained by Student’s t-test except for systolic and diastolic blood
pressures, zinc, insulin and HOMA-IR with non-normal distribution tested by Wilcoxon Signed Rank test
¶
: p<0.05 after vs. before receiving zinc; ‡: p<0.05 after vs. before receiving placebo
¶

¶

‡

‡

