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Secular trends of dietary magnesium intakes among Chinese residents in 15 provincial-level
administrative regions from 1991 to 2018 CAO Qiuyel, WANG Zhihongl'z, WANG Liusen™?,
WANG Shaoshunzi®, LI Weiyi*?, HAO Lixin', WANG Huijun*?, ZHANG Bing', DING Ganggiang™’,
JIANG Hongru™? (1. National Institute for Nutrition and Health, Chinese Center for Disease Control
and Prevention, Beijing 100050, China; 2. DRIs Expert Committee on Macroelement, Chinese Nu-
trition Society, Beijing 100053, China)

Abstract:

[Background] Magnesium is an important nutrient, and participates in most metabolic processes.
Many studies show an association between dietary magnesium intakes and nutrition-related dis-
eases such as diabetes. However, the data of dietary magnesium intakes and secular trends
among the whole life cycle of Chinese residents are not available.

[Objective] To investigate the dietary magnesium intakes and associated secular trends over the
past three decades in residents of all ages and China, to identify the high-risk residents of mag-
nesium deficiency and plan nutritional interventions, and provide basic data support for the revi-
sion of dietary magnesium reference intake.

[Method] The data came from the 10 rounds of the "China Health and Nutrition Survey" from
1991 to 2018, and the participants with complete sociodemographic and dietary data were
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selected. The median intakes, insufficient rates, and secular trends of dietary magnesium intakes were analyzed in different survey years.
Analysis of multiple linear regression was used to analyze the annual change characteristics of dietary magnesium intakes controlling
gender, age, education, urban-rural stratum, and north-south region. Wilcoxon trend test was used to analyze the secular trends of dietary
magnesium intakes in different characteristic groups. The trends of insufficient rate were analyzed by Cochran-Armitage trend test
among different characteristic groups.

A total of 127 169 residents were included in the present study. The medians of dietary magnesium intakes in 1991, 1993, 1997,
2000, 2004, 2006, 2009, 2011, 2015, and 2018 were 283.70, 283.38, 304.26, 285.50, 283.64, 275.49, 267.92, 242.93, 240.51, and
238.89 mg-d™, respectively, showing a significant downward trend (F=2931.81, P <0.001). Dietary magnesium intakes showed significant
differences in gender, age, education level, income level, urban-rural stratum, and north-south region in almost all survey years, except
that there was no significant difference among different income groups in 1991. Insufficient rate of dietary magnesium intake showed a
significant upward trend (Z=62.62, P <0.001), approximate 60% of Chinese residents consumed insufficient magnesium. The insufficient
rate was 53.94% for male and 65.35% for female, and the insufficient rate in the 14-17 age group was as high as 71.29%.

The dietary magnesium intake shows a significant downward trend and insufficient intake of dietary magnesium is prevalent
among Chinese population. It is necessary to observe the high-risk population and conduct relevant nutritional interventions, as well as
to further assess the recommended intake of magnesium.

magnesium; dietary intake; cohort study; Chinese resident
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B% 1991 FREERFRIMANAFREREENETLH
KEERZIN TEET FR. SHEREE. IWNKFE.
WML AHMMXDHLE, SEDFRDHAFEER
BREBANENENHEEER(P<0.001), ERBHEBAR
BHABE—RKEE M. LA XM 18~64 T A B,
2011 ERUUBTHERBKFEAFHNKNBEREANE
RS, B 2015 FRETNSFHEKENRTER.
ttoh, B 2006 Fi2, BN KFEABBANES THM
WNIKFEABS

#&1 19912018 FHERDEHFARAORFIERERERANELLES

Table 1 Trends of dietary magnesium intakes in different characteristic groups in some provinces of China in 1991-2018

#3HiE (Characteristic)”

B\ E(Intakes)/(mg-d™)

Wilcoxoni#& 1016

(Wilcoxon-type test for

trend)
1991 1993 1997 2000 2004 2006 2009 2011 2015 2018 z P

M 51(Gender)

5 (Male) 292.81°  293.40°  322.76°  306.52°  303.02°  295.42°  288.42°  259.74°  254.84°  251.99° -33.97  <0.001

2Z(Female) 274.84°  271.67°  285.58°  265.96°  266.10°  258.42°  251.00°  227.44°  226.65°  227.07° -39.72  <0.001
FE/% (Age/years)

1~3 142.19°  131.34°  130.06 130.85°  111.44' 118.93 117.47°  122.46°  115.49" 119.55° -6.14  <0.001

4~6 192.05°  183.22°  179.85°  169.91° 160.02°  153.85°  154.78" 143.11° 147.92°  146.00° -13.87  <0.001

7~10 235.49°  223.48  236.88°  229.85°  211.28" 19339  197.96°  184.96°  189.24°  181.06° -17.31  <0.001

11~13 262.37°  265.25°  270.00°  259.04°  243.93°  249.70°  227.32°  215.12°  208.77°  201.95° -13.68  <0.001

14~17 302.82°  296.96°  311.73°  286.33°  270.34°  264.99°  251.10°  232.97°  233.41°  226.01° -16.08  <0.001

18~64 318.08°  311.91°  330.94°  307.93°  302.33°  295.79°  284.36°  257.17°  256.45°  252.28° -56.81  <0.001

65~79 269.27°  259.53°  269.40°  250.62°  266.34°  253.70°  252.44°  24290°  237.63°  241.84° -10.09  <0.001

>80 237.92°  243.91°  222.86°  193.94°  216.82°  198.87°  206.95°  201.45°  202.75°  212.11% -2.90 0.004
H B2 (Education)

1 (Low) 266.01°  268.36°  293.58°  272.51°  269.69°  261.41°  253.46°  222.77°  215.01°  212.03° -4154  <0.001

f1(Medium) 314.85°  307.94°  32534°  307.60°  299.21°  293.65°  285.17°  261.15°  254.55°  251.44° -35.83  <0.001

= (High) 302.46°  294.21°  307.01°  288.72°  291.47°  278.45°  272.97°  250.95°  259.17°  255.64° -24.64  <0.001
IENIKIFE (Income)

{F(Low) 283.23 288.92° 32534  29151°  279.80°  271.18°  258.19°  236.63°  230.25°  232.65° -36.44  <0.001

f1(Medium) 283.28 287.21°  303.93°  284.12°  286.96°  279.61°  270.75°  244.64°  237.98°  235.63° -31.64  <0.001

= (High) 284.54 274.87°  290.09°  281.78°  281.92°  277.07°  274.33"  247.40°  253.78°  247.44° -20.81  <0.001
% 9375 (Stratum)

KAt (Rural) 289.80°  290.43°  315.42°  292.45°  288.72°  282.05°  273.65°  246.25°  237.06°  235.98° -47.66  <0.001

15 (Urban) 273.52°  268.09°  282.44°  272.40°  272.40°  261.20°  256.93°  238.21°  245.81°  243.13° -21.02  <0.001
X (Region)

1t 75 (North) 355.67°  331.35°  331.46°  288.94°  28832° 29128  277.79°  259.30°  255.42°  257.46° -51.95  <0.001

73 (South) 237.95°  259.71°  289.95°  282.57°  279.61°  262.97°  261.45°  233.47°  232.12°  227.51° -26.64  <0.001
£EB(Total) 283.70 283.38 304.26 285.50 283.64 275.49 267.92 242.93 240.51 238.89 2931.817  <0.001

[3E]*: Nemenyi 138, FRIFERNRFEHEEZEREBRITFEREN(P<0.001)0 **: F{EH, ZERREMEAIRE, HEEHMEH Fid. HEERE. B

Z R/,

[Note] *: Nemenyi test, different letters mean significant differences between different characteristics (P<0.001). **: F value, multiple linear regression
model, included covariates are gender, age, education, urban-rural stratum, and north-south region.
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RE. PEBANKFE. BHMAKNEREREBAZ
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23 BERBEBATEERTER
19912018 F2 ABENAREFIEAOFAA

BESEBATEXYEREE LABRE(P<0.05),
BERR 2, 2018 F: ARABERZFEAFTEXR
79 59.88%, Bk 11 % LI FE R AT 50%, HthEZF
WA TEFIED A AN ST 50%; BERER
AR EXREEHN=1"FIRADH 14~17 5 FLE.

80 LML EEFE A 11~13 T HLE, 5504 71.29%.
68.45%40 67.15%; Itboh, Z M. RN KTFE RFHK
BKE RNXMmEA AFERFBRATNEERY
=T 60%, 53 59 65.35%. 61.10% 60.57% 60.04%.
64.16%o
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Table 2

Insufficient rates and trends of dietary magnesium intakes in different characteristic groups of China in 1991-2018

AR REZH(Insufficient rates)/%

51 (Characteristic)*

Cochran-Armitage#a #1018
(Cochran-Armitage test for

trend)
1991 1993 1997 2000 2004 2006 2009 2011 2015 2018 z P

M 51(Gender)

58 (Male) 35.52° 34.53° 27.01° 32.59° 35.23° 38.29" 40.05° 51.29° 52.05° 53.94° 39.91 <0.001

Z(Female) 41.51° 42.97° 39.74° 48.69° 50.87° 53.81° 58.64° 65.52° 65.56° 65.35° 48.41 <0.001
Wy % (Age/years)

1~3 31.38° 34.41% 33.48% 33.20°  47.73"  43.81°"  41.04% 39.63° 47.61° 43.95% 5.99 <0.001

4~6 25.19° 24.30° 18.44° 23.40' 32.86° 34,63 35.40° 38.39° 39.52° 39.49° 10.02 <0.001

7~10 30.57° 29.77°  21.90° 25.12° 32.59° 40.09% 39.80° 46.42° 45.40° 49.34° 14.09 <0.001

11~13 45.96° 45.04° 39.50° 45.66° 53.43° 50.15% 56.84° 66.32°  69.51° 67.15% 13.19 <0.001

14~17 37.94° 41.48™  35.34“ 42,60  49.49° 51.49° 56.37° 65.36™  67.02°  71.29° 15.81 <0.001

18~64 39.56° 39.13° 32.03° 39.04° 41.17° 43.99%  48.02° 58.94° 59.61° 60.90™ 51.82 <0.001

65~79 50.14° 53.49° 50.23° 57.99° 51.02° 56.82"  56.98" 62.64° 62.74° 60.24° 8.82 <0.001

>80 58.16° 59.29° 64.54° 72.48° 67.96° 73.56° 70.31° 74.85° 71.36° 68.45° 2.48 0.013
HET2E (Education)

{FE(Low) 37.81° 37.82° 32.13° 40.26° 43.61° 45.82° 49.68" 58.46° 59.54° 60.57° 46.22 <0.001

1 (Medium) 38.60° 38.60° 33.20° 37.72° 42.08° 43.62° 47.04° 56.36° 59.30° 60.39° 32.81 <0.001

=(High) 42.62° 44.38° 38.22° 45.73° 43.84° 50.46° 52.27° 61.03° 58.14° 58.61° 21.58 <0.001
I IK I (Income)

1 (Low) 37.43° 35.32° 27.43¢ 37.80° 44.24° 46.26™ 51.49° 58.40° 61.25° 61.10° 43.73 <0.001

H(Medium) 38.59° 37.88° 33.23° 40.64° 41.21° 44.42° 48.41° 58.23° 60.08" 61.20° 37.93 <0.001

=(High) 39.58° 43.25° 39.20° 43.16° 44.14° 48.13° 48.35° 59.15° 55.80° 57.36° 26.82 <0.001
%% 9375 (Stratum)

KA (Rural) 36.72° 36.23° 29.42° 37.84° 40.85° 43.39° 46.16° 56.86° 59.87° 60.04° 56.00 <0.001

19T (Urban) 42.43° 45.04° 41.93° 46.68° 48.52° 52.89° 56.92° 61.02° 57.76" 59.62° 27.14 <0.001
#h[X (Region)

4675 (North) 15.58" 24.56° 25.22° 39.93° 41.67° 40.47° 45.98" 53.19" 54.33° 52.85° 54.12 <0.001

R 75 (South) 51.33° 46.68° 37.56° 40.99° 44.38° 50.66° 51.92° 61.97° 61.75° 64.16° 38.69 <0.001
£EB(Total) 38.53 38.81 33.29 40.53 43.19 46.27 49.42 58.59 59.05 59.88 62.62 <0.001

[E 1 BATERRYE EAR #1THIET, *! Bootstrap 1230, FEAFHARTAALABDEREBRITFEX (P<0.05)

[Note] Insufficient rate is determined by EAR. *: Bootstrap test, different letters mean significant differences between different characteristics (P<0.05).
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