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Association between ambient temperature and serum uric acid in autumn and winter in
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Abstract:

[Background] Previous studies have reported seasonal variation in serum uric acid, and a higher
hyperglycemia risk is observed in workers exposed to high temperature. However, there is
limited evidence on the acute effect of temperature exposure on serum uric acid among general
population.

[Objective] This study estimates the association between temperature exposure and serum uric
acid, and provides evidence for disease prevention and control.

[Methods] From October 2015 to February 2016, a multi-stage cluster sampling method was
adopted to select study subjects from the Guangdong Provincial Residents’ Chronic Disease
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and Nutrition Monitoring Survey, and retrieved their socioeconomic characteristics, health status, dietary status, physical fitness, and
laboratory test information. Meteorological data including daily mean temperature (MT) and relative humidity (RH) in 698 monitoring
stations across China were collected from the China Meteorological Science Data Sharing Service Platform. The Australian National
University Splines (ANUSPLN) plugin was employed to interpolate the daily MT and RH grid at 0.01°x0.01° resolution. Daily gridded
meteorological data of Guangdong Province were extracted and then matched with participants’ residential addresses. Distributed lag
nonlinear model (DLNM) was used to investigate the relationship between daily MT and serum uric acid, and stratified analysis was
conducted by sex, age (<65 and > 65 years), body mass index (<24 and > 24 kg-m?), hypertension (yes and no), or hyperlipidemia (yes
and no). The degree of freedom of daily MT and the number of lag days, PM,s, PMio, NO,, Os, and the intake of aquatic products were
adjusted in the model. A sensitivity analysis of the model was performed.

[Results] A total of 6670 people were included in this study. The concentration of total population serum uric acid was (335.7492.4) umol-L?,
and the median of daily MT was 17.3 (Ps-Pss: 8.5-25.0) °C . There was a non-linear exposure-response relationship between MT and 14-
day serum uric acid level. Taking the lowest MT (2°C ) as reference, when the MT rose to 25°C (Pss), the serum uric acid level increased
by 113.8 (95% CI: 71.1-156.6) umol-L™". The effect of Pss of MT (25°C ) on serum uric acid appeared since the first day, then rose after
reaching the lowest value on the fourth day, and finally decreased after reaching the highest value on the fourteenth day. The effects of
Pys temperature (25°C ) on serum uric acid among females, age <65 years, overweight-obesity, hypertensive, hyperlipidemia groups were
greater than among males, age >65 years, normal weight, normotensive, non-hyperlipidemia groups, respectively, but with no statistically
significance. The sensitivity analysis results showed that after adjusting above mentioned variables, the results of the model were still
stable.

[Conclusion] Temperature has a certain lag effect on human serum uric acid, and rising temperature may increase the population's serum
uric acid level.

Keywords: ambient temperature; uric acid; distributed lag nonlinear model; acute effect; cross-sectional study
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Table 1 Baseline serum uric acid levels of study population from
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[Note] A: Cumulative exposure-response curve of daily mean temperature
and serum uric acid level lagging 14 days; B: Lag effect of Pss of
daily mean temperature (25°C ) on serum uric acid. The reference
temperature (2°C ) is the lowest daily mean temperature.
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Figure 1 Cumulative exposure-response curve and lag effect of
daily mean temperature and uric acid
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Table 2 Cumulative effects on serum uric acid in different
subgroups during lag 14 days
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58] Gubgoun) 8 B comemmionotaic £ ”
acid/ (umol-L") (xts)

M5 (Gender) 39.5 <0.001
£ (Male) 2974 (44.6) 381.0+88.9
% (Female) 3696 (55.4) 299.2477.8

Fis /% (Age/years) 6.7 <0.001
<65 5195 (77.9) 331.6191.6
>65 1475 (22.1) 350.1+93.6

ﬁﬂ%ﬁiﬁ _z()kg'mq) 16.9 <0.001
<24 4066 (61.0) 320.5487.7
>24 2604 (39.0) 359.4+94.4

BSINE (Hypertension) 12.5 <0.001
Z (No) 4277 (64.1) 325.0487.9
£ (Yes) 2393 (35.9) 354.9+96.9

S Ag (Hyperlipidemia) 16.8 <0.001
Z (No) 2948 (44.2) 315.0485.1
£ (Yes) 3722 (55.8) 352.1+94.6

&1t (Total) 6670 (100.0) 335.7492.4
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451 (Gender) -1.53 0.3
B (Male) 70.1 (1.7~138.5)
%z (Female) 138.5 (84.1~192.9)

Fie /% (Age/years) 0.47 0.64
<65 114.8 (68.0161.6)
>65 87.6 (-16.7~191.9)

{KEFEEL (BMI) / (kg'm™) -061 0.55
<24 103.2 (50.8~155.5)
>24 131.8 (56.7~206.8)

SInE (Hypertension) -0.47 0.64
Z (No) 100.5 (50.0150.9)

2 (Yes) 123.4 (43.5~203.1)
SImAg (Hyperlipidemia) -1.75 0.08

% (No) 66.0 (8.9~123.1)
2 (Yes) 141.8 (78.9~204.7)

CE] 2FRE (2°C) AHYSERIES.
[Note] Reference temperature (2°C ) is the threshold of daily mean
temperature.
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Table 3 Influence of daily mean temperature on uric acid
concentration after changing model parameters
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8% 95%Cl/ (umol-L™)
Uric acid concentration change
and 95% Cl at Pgs of daily mean
temperature/ (pmol-L™")

REBHIGE
Setting of model parameters

S8 (Temperature, df=3), &5 (lag, df=3) 113.8 (71.1~156.6)
S8 (Temperature, df=4), #/5 (lag, df=3) 137.6 (72.6~202.5)
S8 (Temperature, df=5), #&f5 (lag, df=3) 115.1 (19.7~210.4)
S8 (Temperature, df=3), ##f5 (lag, df=4) 102.5 (53.7~151.3)

S8 (Temperature, df=3), &5 (lag, df=5) 110.2 (61.4~159.0)

1241 PM,s. NO,. O; (Control PM,s, NO,, and Os) 112.4 (69.1~155.7)
5541 PM, 5 (Control PM,s) 106.8 (63.8~149.9)
%41 NO, (Control NO,) 106.0 (63.3~148.7)
1z 05 (Control 0s) 108.8 (66.07151.6)
&4l PMyo (Control PMyo) 101.6 (58.8~144.4)
ZBE NO,. 0; (Exclude NO, and Os)

161K~ @IBNE (Control aquatic product
intake)

U] £FRE (2°C) NEHYRERRR. df - BEE.

[Note] Reference temperature (2°C) is the lowest daily mean temperature.

105.5 (62.7~148.2)

107.6 (36.1~179.1)

df : degrees of freedom.
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