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Abstract:

[Background] At present, hypertension is an important disease threatening residents’ health in
China, but its potential risk factors have not been fully identified.

[Objective] The study aims to evaluate the relationship between temperature changes and visits
to outpatient and emergency room for hypertension, and explore the potential meteorological
factors of outpatient and emergency room visits for hypertension.

[Methods] Daily counts of outpatient and emergency room visits for hypertension (ICD-10:
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110-115) from three general hospitals, meteorological parameters (including daily average temperature, relative humidity, air pressure, and
wind speed), and air pollution data (PM,o, NO,, SO;) in Jinchang of Gansu Province were collected from January 1, 2012 to December 31, 2015. A
generalized additive model with quasi-Poisson regression was employed to establish the exposure-response relationship between 24-hour and
48-hour temperature changes and outpatient and emergency room visits for hypertension after controlling long-term trend, day-of-the-week
effect, holiday effect, selected meteorological factors, and selected air pollutants. Based on the model, the effects of temperature change were
estimated and exposure-response curves were fitted. Stratification analyses were conducted by gender and age.

[Results] During the study period, a total of 61438 diagnosed hypertensive patients were included in the study. At the same time, the
mean values of 24-hour negative temperature change, 24-hour positive temperature change, 48-hour negative temperature change, and
48-hour positive temperature change in Jinchang were (-2.18+1.91)°C , (1.80+1.26)°C , (-2.98+2.56)°C , and (2.66+1.98)°C, respectively.
The results of generalized additive model showed a U-shaped relationship between the 24-hour and 48-hour temperature changes and
outpatient and emergency room visits for hypertension. Both 24-hour and 48-hour temperature changes had significant lag effects on
outpatient and emergency room visits for hypertension, and the largest excess risks were -1.25% (95%Cl: -1.93%--0.57%) for 24-hour
negative temperature change at lag 1 day, 2.77% (95%Cl: 1.86%-3.69%) for 24-hour positive temperature change at lag 5 day, -0.67%
(95%CI: -1.14%--0.21%) for 48-hour negative temperature change at lag 3 day, and 1.53% (95%C/: 0.94%-2.13%) for 48-hour positive
temperature change at lag 1 day. The effects of 24-hour and 48-hour positive temperature changes on outpatient and emergency
room visits were larger than the effects of negative temperature changes. The stratification analysis results showed that the effects of
temperature changes in females and those aged 65-74 years were larger than the effects in males and those of other age groups.

[Conclusion] There is a U-shaped exposure-response curve between 24-hour and 48-hour temperature changes and visits to outpatient
and emergency room for hypertension, and both positive and negative temperature changes have significant impacts on outpatient
and emergency room visits due to hypertension. The effects of positive temperature change are larger than the effects of negative
temperature change. Females and the elderly are more sensitive to temperature change than other groups.

Keywords: temperature change; hypertension; outpatient and emergency room visit; generalized additive model
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Table 1 The descriptive analysis of outpatient and emergency room visits for hypertension, meteorological parameters, and air pollutants
in Jinchang from 2012 to 2015

1815 (Item) Xts =/M& (Min) Pas Pso Pss BAE (Max)
12326k (Outpatient and emergency room visits) 42.05426.02 0.00 22.00 41.00 57.00 233.00
B (Male) 23.24+15.02 0.00 12.00 22.00 31.00 124.00
Z M (Female) 18.81+11.92 0.00 10.00 18.00 26.00 122.00
% <65 % (<60 years old) 24.18+15.25 0.00 13.00 24.00 33.00 195.00
TEWS 65774 %5 (65-74 years old) 11.2648.17 0.00 5.00 10.00 15.00 68.00
FEig> 75% (= 75 years old) 6.62+4.76 0.00 3.00 6.00 9.00 50.00
[ KEZE (Meteorological parameter)
958 (Average temperature, °C) 9.68+11.16 -18.70 -0.30 10.90 19.55 29.60
EYRE (Average humidity, %) 37.87+16.24 2.00 25.00 36.00 49.00 96.00
YRR (Average wind speed, m/s) 1.77+0.81 0.30 1.20 1.60 2.10 5.50
TS (Average air pressure, hpa) 848.6215.41 833.80 844.70 848.50 852.50 865.10
24 h £33 (24-hour negative temperature change, °C) -2.18+1.91 0.02 -0.80 -1.70 -3.00 -12.60
24 h IEZ538 (24-hour positive temperature change, °C ) 1.80£1.26 0.10 0.90 1.60 2.50 7.50
48 h T8 (48-hour negative temperature change, °C) -2.98+2.56 -0.10 -1.10 -2.20 -4.20 -15.00
48 h IEZ5R (24-hour positive temperature change, °C) 2.66+1.98 0.10 1.10 2.30 3.80 10.90
KS5ZH) (Air pollutant)
PMyo (pg/ma) 103.474+96.99 12.42 59.11 81.33 115.04 1180.67
SO, (ug/mg) 55.25+38.32 2.00 31.00 48.00 70.00 329.67
NO, (ug/mz) 22.30+8.38 3.35 16.00 22.33 27.67 62.00
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Figure 1 The effects of 24-hour and 48-hour positive (A) and
negative (B) temperature changes on outpatient and emergency
room visits for hypertension in Jinchang from 2012 to 2015
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Figure 2 Exposure-response curves between 24-hour and 48-hour
temperature changes and outpatient and emergency room visits
for hypertension in Jinchang from 2012 to 2015
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TR ABIERN, B FERTE 6574 5 AEE
HEMBE AR, AR -1.34% (-2.24%~-0.43%) , 1IE
B4 2.07% (0.94%~3.22%) o TLER 26

2 2012—2015FF£EH 24h:BET . 48h:BET L3
AEMER FeFISMERIZALBBIRMW (%)
Table 2 The effects of 24-hour and 48-hour temperature changes
on outpatient and emergency room visits for hypertension
stratified by gender and age groups in Jinchang from 2012 to 2015

e e EZR
R_E Negative temperature  Positive temperature
Variable change change
ER 95%Cl ER 95%Cl

24 hRET:
24-hour temperature change

2 (Total) -1.25"  -1.93~-0.57 277" 1.86~3.69
2 (EEA . .
’%éﬁ;ﬁ%’jﬁuztmem) -1.29°  -2.05~-0.53 2.41 1.48~3.34
B (Male) 032  -0.58~1.23 2.04"  0.83~3.27
7t (Female) -1.46" -2.41~-051  3.38"  2.05~4.74
FEi <65 % (<60 years old) -0.52  -1.38~0.34 299" 1.81~4.18
FEiE 6574 % (65-74 yearsold) -0.45  -1.71~0.84 2.09"  0.36~3.85
F#s> 75% (> 75yearsold) -0.24  -1.87~1.40 133 -0.91~3.61

ash RET L

48-hour temperature change
2 (Total) -0.67° -1.14~-0.21 153" 0.94~2.13
2 (ERER . .
T;tgﬁ(;tgfdﬁztmem) -0.64" -1.16~-0.12 111" 0.52~1.71
B (Male) -0.89° -1.52~-026  1.53°  0.73~2.34
2zt (Female) -1.17° -1.87~-046  1.60°  0.71~2.49
S <65 % (<60 years old) -1.17°  -1.78~-0.55 129"  0.51~2.07
S 65~74 % (65-74 yearsold) -1.34" -2.24~-0.43 2.07"  0.94~3.22
Fid> 75% (= 75yearsold) -0.20  -1.40~1.02 119  -0.30~2.70

[E]*:P<005;a: HE1dATRE, HESJEZR; b HE3dHRA
TR, HE1d ELR,
[Note] *: P<0.05; a: Negative temperature change at lagl, and positive
temperature change at lag5; b: Negative temperature change at
lag3, and positive temperature change at lag1.
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