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Purpose: Temperature changes unfavorably impact on cardiovascular disease. However, the association between temperature changes 
and coronary artery disease (CAD) is not well documented. This study aimed to explore the association between daily mean 
temperature and daily CAD hospital admissions on the southeast coast of China (Fuzhou City).
Methods: A total of 1883 CAD patients who underwent percutaneous coronary intervention between 2017 and 2019 were obtained. 
The severity of CAD was evaluated by the Gensini score. Distributed lag non-linear model (DLNM) combined with a quasi-Poisson 
regression model was used to examine the delayed effect between daily mean temperature and daily CAD hospital admissions. 
Stratified analyses were performed by Gensini score and severity of lesions. The relative risk (RR) with a 95% confidence interval (CI) 
was used to assess the relationship.
Results: Extreme cold (8°C) (RR=0.49, 95% CI: 0.25–0.99) and moderate cold (10°C) (RR=0.56, 95% CI: 0.31–0.99) daily mean 
temperature with a lag of 0–20 days were correlated with lower risk of daily CAD hospital admissions. Moderate heat (30°C) 
(RR=1.80, 95% CI: 1.01–3.20) and extreme heat (32°C) (RR=2.02, 95% CI: 1.01–4.04) daily mean temperature with a lag of 0–20 
days related to a higher risk of daily CAD hospital admissions. Similar results were observed for daily mean temperature with a lag of 
0–25 days. Stratified analysis showed the lagged effect of daily mean temperature (lag 0, 0–5, 0–15, 0–20, and 0–25 days) on the daily 
CAD hospital admissions was observed only in patients with a Gensini score ≤39 (tertile 1).
Conclusion: Cold temperatures may have a protective effect on daily CAD hospital admissions in the Fuzhou area, whereas hot 
temperatures can have an adverse effect.
Keywords: temperature, coronary artery disease, gensini score, daily admissions, lag effect

Introduction
Coronary artery disease (CAD), which mainly includes angina pectoris, ST-segment elevation myocardial infarction, and 
non-ST-segment elevation myocardial infarction, is one of the major cardiovascular diseases affecting the global 
population.1 Epidemiological studies of cardiovascular diseases have shown that the prevalence of CAD varies widely 
by geographic location, race, and sex.2 Lifestyle, environmental, and genetic factors are associated with the development 
of CAD,3 with modifiable risk factors such as environment and lifestyle attracting research attention. Several studies of 
the association between migration and cardiovascular diseases suggested that migration to a new environment can 
significantly affect the risk of morbidity and mortality from CAD.4,5 A study of Finnish twins found that the incidence of 
CAD was substantially lower in Finnish immigrants who moved to Sweden than in identical twins who had always lived 
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in Finland.6 These studies suggested that modifiable environmental factors may play an important role in the develop-
ment of CAD.

Climate and environmental pollution are two risk factors for atherothrombosis, and they affect individuals through 
population effect.7–9 Extreme temperature conditions (hot and cold temperatures) have been reported to be associated 
with the occurrence of cardiovascular diseases, while atmospheric pressure and relative humidity have a lesser effect on 
the cardiovascular system.10,11 Redfors et al showed that extreme temperatures were related to larger infarct size and 
smaller left ventricular ejection fraction in patients with ST-segment elevation myocardial infarction.12 Hensel et al 
reported that even in moderate climatic conditions, low temperatures can still lead to an increased frequency of CAD, 
especially below 10 °C.13 A time-series analysis study based on major cities across China found that the mortality risk 
and burden from main cardiopulmonary diseases was more pronounced in temperate monsoon and subtropical monsoon 
climatic zones.14 Previous studies on ambient temperature and cardiovascular disease in China were mainly in the 
northwest and inland areas (representing different climates), while there were fewer studies on the southeastern coastal 
areas of China.15–17 The association between ambient temperature and CAD risk under different climatic conditions 
needs to be further explored. We hypothesized that the subtropical monsoon climate along the southeast coast of China 
would affect the risk of hospitalization for patients with CAD.

Therefore, this study aimed to determine the impact of daily mean temperature on the daily CAD hospital admissions, 
in Fuzhou, southeast coast of China.

Methods
Study Area
Fuzhou is the capital of Fujian Province, China. It is located on the southeast coast of China, with a geographical location 
of 119.28 E and 26.08 N. Fuzhou is a typical subtropical monsoon climate with abundant sunshine, abundant rainfall, and 
suitable temperature, with an annual average temperature of 20–25 °C. January-February, the coldest month, has an 
average temperature of 6–10 °C, while July-August, the hottest month, has an average temperature of 33–37 °C.

Study Design and Data Collection
Admission data of patients with CAD were obtained from the Fujian Provincial Hospital from November 2017 to 
December 2019. Patients diagnosed with CAD who were at least 18 years of age and underwent percutaneous coronary 
intervention services were included in the analysis. Patients who had lived in Fuzhou City for less than 1 month before 
admission were excluded. The coronary angiography was performed for all included CAD patients, and the degree of 
coronary artery stenosis was quantitatively analyzed using a Digital Subtraction Angiography (DSA) image processing 
system. This study was approved by the Institutional Review Board of Fujian Provincial Hospital (approval number: 
K2021-01-035), and all participants provided informed consent. All study procedures were conducted in accordance with 
the guidelines of the Declaration of Helsinki.

Patient data collection included age, sex, and diagnosis information (Supplement Table 1). Temperature data were 
collected from the Fujian Provincial Meteorological Bureau (http://fj.cma.gov.cn/). Air pollution data were derived from 
5-fixed site air quality monitoring stations of the Real-time Air Quality Index Visual Map (http://aqicn.org/map).

Outcome and Definition
The outcome of this study was the daily CAD hospital admissions. The relationship between daily mean temperature and 
daily CAD hospital admissions was analyzed in all included patients and stratified by severity of CAD. The severity of 
CAD was indicated by the Gensini score and severity of lesions,18 respectively. The process of assessing CAD severity 
using the Gensini score is as follows. The degree of stenosis was scored as follows: narrowing ≤ 25% (1 score), 26–50% 
(2 scores), 51–75% (4 scores), 76–90% (8 scores), 91–99% (16 scores), and total occlusion (32 scores). The position 
importance coefficient of the lesion in the coronary circulation was: the left main coronary artery (5.0), the proximal 
segment of the left anterior descending coronary artery (2.5), the proximal segment of the circumflex artery (2.5), the 
mid-segment of the left anterior descending coronary artery (1.5), the distal segment of the left anterior descending 
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coronary artery (1.0), the posterolateral artery (1.0), the obtuse marginal artery (1.0), the right coronary artery (1.0), and 
other segments (0.5). The Gensini score is the sum of the product of the stenosis degree score of each branch and the 
importance coefficient of the lesion site, and the higher the score, the more serious it was.19,20 In this study, the Gensini 
score was divided into three parts based on tri-sectional quantile: tertile 1, ≤39; tertile 2, 39–67; and tertile 3, ≥ 67. In 
addition, the severity of lesions was categorized into single-branch lesions and multiple-branch lesions.

Statistical Analysis
The association between temperature and cardiovascular diseases has been reported to be non-linear and delayed by 
many previous studies.10,17 To explore the association between daily mean temperature and daily CAD hospital 
admissions, the distributed lag non-linear model (DLNM) was used.21 Since the daily CAD hospital admissions fit the 
Poisson distribution, the time-stratified case-crossover with a DLNM analysis based on a quasi-Poisson generalized 
additive regression model (GAM) was utilized to analyze the lagged effects of daily mean temperature on the daily CAD 
hospital admissions. The model is formulated as follows:

where t, the day of the observation; Yt, the hospitalizations for CAD on day t; α, the intercept; Tt,l, the cross-basis of daily mean 
temperature in DLNM; l, lag days; β, coefficient for Tt,l; AQIt, the air quality index (AQI) on day t; ns (…, 3), the natural cubic 
spline, three degrees of freedom (df) were used to smooth relative AQI; Strata is a categorical variable of the year and calendar 
moth used to control for season and trends, and λ is the vector of coefficient; Dowt, the t day of the week; η, coefficient for DOWt.

In the descriptive analysis, the mean and standard deviation (mean ± SD), minimum, 25th percentile, 50th percentile, 
75th percentile, and maximum to describe daily mean temperature and daily CAD hospital admissions. Using the mean 
temperature of 20 °C (Fuzhou) as a reference temperature, the relationship between daily mean temperature (extreme 
cold, moderate cold, moderate heat, and extreme heat)22 and daily CAD hospital admissions at different lag days (lag 0, 
0–5, 0–15, 0–20, and 0–25 days) was analyzed. Extreme cold is defined as the daily mean temperature at or below the 1th 
temperature percentile and the daily mean temperature at or above the 99th temperature percentile as extreme heat. The 
range between the 1th and 5th temperature percentile is moderate cold, and the range between the 95th and 99th 
temperature percentile is moderate heat. In this study, extreme cold was 8°C, moderate cold was 10°C, moderate heat was 
30°C, and extreme heat was 32°C. Then, stratified analyses of the association between daily mean temperature and daily 
CAD hospital admissions were conducted based on Gensini score (tertile 1, ≤39; tertile 2, 39–67; and tertile 3, ≥ 67) and 
severity of lesions (single-branch lesions, multiple-branch lesions). The relative risk (RR) with a 95% confidence interval 
(CI) was used to assess the relationship. All statistical analyses were performed using the R software (version 4.1.2). The 
DLNM was conducted using the “dlnm” package (Gasparrini and Leone, 2014). P-value < 0.05 was considered 
statistically significant.

Results
Descriptive Statistics
A total of 1883 CAD patients who underwent percutaneous coronary intervention were included in this study. Demographic 
data of patients showed that the mean age was 64.61 ± 10.74 years and 1483 (78.76%) patients were male (Supplement 
Table 1). The mean Gensini score of patients was 52.00 (32.00, 78.00), 687 (36.48%) patients had single-branch lesions, 
and 1196 (63.52%) patients had multiple-branch lesions. Table 1 presents the descriptive statistics of daily mean 
temperature and daily CAD hospital admissions. The daily mean temperature ranged from 9.74 to 29.79 °C and the 
mean was 20.52 ± 6.03 °C. The mean number of daily CAD hospital admissions was 2.37 ± 2.01, with a range of 0 to 12.

Lag Effects of Daily Mean Temperature on the Daily CAD Hospital Admissions
The effects of daily mean temperature on the daily CAD hospital admissions were presented in Table 2. Extreme cold daily 
mean temperature with a lag of 0–20 days (RR=0.49, 95% CI: 0.25–0.99) and a lag of 0–25 days (RR=0.59, 95% CI: 0.37– 
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0.95) were related to a lower risk of daily CAD hospital admissions. Similarly, moderate cold daily mean temperature with 
a lag of 0–20 days (RR=0.56, 95% CI: 0.31–0.99) and a lag of 0–25 days (RR=0.65, 95% CI: 0.44–0.95) were linked to 
a lower risk of daily CAD hospital admissions. For hot temperature, moderate heat daily mean temperature with a lag of 0–20 
days (RR=1.80, 95% CI: 1.01–3.20) and a lag of 0–25 days (RR=1.54, 95% CI: 1.05–2.27) were associated with a higher risk 
of daily CAD hospital admissions. Similarly, extreme heat daily mean temperature with a lag of 0–20 days (RR=2.02, 95% CI: 
1.01–4.04) and a lag of 0–25 days (RR=1.68, 95% CI: 1.06–2.67) were related to a higher risk of daily CAD hospital 
admissions. Figure 1 illustrates the three-dimensional plots of the lag RR on daily CAD hospital admission, with daily mean 
temperature referenced at 20 °C. A nonlinear relationship between daily mean temperature and daily CAD hospital admission 
was found. Figure 2 shows the lagged effects of daily mean temperature on the daily CAD hospital admissions. The lagged 
effects showed an “S” shape relationship between daily mean temperature (extreme cold, moderate cold, moderate heat, and 
extreme heat) and daily CAD hospital admissions. However, statistical significance was found only for the daily mean 
temperature with a lag of 0–20 days and a lag of 0–25 days.

Stratified Analyses Based on Gensini Score and Severity of Lesions
The stratified analyses of the lagged effect of daily mean temperature on the daily CAD hospital admissions were shown 
in Table 3. For patients with different Gensini scores, the lagged effect of daily mean temperature on the daily CAD 
hospital admissions was observed only in patients with Gensini scores ≤39 (tertile 1). Specifically, extreme cold and 
moderate cold daily mean temperature with a lag of 0, 0–5, 0–15, 0–20, and 0–25 days were linked to a lower risk of 
daily CAD hospital admissions, whereas moderate heat and extreme heat daily mean temperature with a lag of 0, 0–5, 0– 
15, 0–20, and 0–25 days were associated with a higher risk of daily CAD hospital admissions. For cold temperature, the 
lowest RR values were found for extreme cold (RR=0.00, 95% CI: 0.00–0.41) and moderate cold (RR=0.01, 95% CI: 
0.00–0.48) daily mean temperatures with a lag of 0–15 days. For hot temperature, the highest RR values were observed 

Table 1 Descriptive Statistics of Daily Mean Temperature and Daily Coronary Artery Disease (CAD) Hospital 
Admissions

Variables Mean ± SD Min P25 P50 P75 Max

Daily mean temperature, °C 20.52 ± 6.03 9.74 14.81 20.51 26.07 29.79

Daily CAD hospital admissions, days

All 2.37 ± 2.01 0 1 2 4 12
Age <65 years 1.11 ± 1.17 0 0 1 2 7

Age ≥65 years 1.28 ± 1.36 0 0 1 2 8

Sex-male 1.27 ± 1.36 0 0 1 2 8
Sex-female 1.87 ± 1.68 0 1 2 3 9

Abbreviations: SD, standard deviation; Min, minimum; Px, xth percentiles; Max, maximum.

Table 2 The Cumulative Effect of Daily Mean Temperature on Daily Coronary Artery Disease (CAD) 
Hospital Admissions

Lag (Days) Extreme cold Moderate cold Moderate heat Extreme heat

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Lag 0 0.99 (0.75, 1.31) 0.99 (0.79, 1.25) 1.01 (0.80, 1.27) 1.01 (0.76, 1.33)

Lag 0–5 0.99 (0.55, 1.80) 1.00 (0.61, 1.63) 1.00 (0.61, 1.65) 1.01 (0.56, 1.82)

Lag 0–15 0.58 (0.25, 1.30) 0.63 (0.32, 1.25) 1.58 (0.80, 3.13) 1.74 (0.77, 3.93)
Lag 0–20 0.49 (0.25, 0.99) 0.56 (0.31, 0.99) 1.80 (1.01, 3.20) 2.02 (1.01, 4.04)
Lag 0–25 0.59 (0.37, 0.95) 0.65 (0.44, 0.95) 1.54 (1.05, 2.27) 1.68 (1.06, 2.67)

Notes: Bold values represent results with statistically significant differences (P<0.05); reference temperature, 20°C. Extreme cold (8°C), 
daily mean temperature ≤ 1th temperature percentile; moderate cold (10°C), daily mean temperature range between the 1th and 5th 
temperature percentile; moderate heat (30°C), daily mean temperature range between the 95th and 99th temperature percentile; 
extreme heat (32°C), daily mean temperature ≥ 99th temperature percentile. 
Abbreviations: RR, relative risk; 95% CI, 95% confidence interval.
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for moderate heat (RR=90.02, 95% CI: 2.10–3854.68) and extreme heat (RR=221.42, 95% CI: 2.44–20,099.56) daily 
mean temperatures with a lag of 0–15 days, but their 95% CI intervals were unusually large.

For patients with different severity of lesions, extreme cold (RR=0.25, 95% CI: 0.07–0.93) and moderate cold 
(RR=0.32, 95% CI: 0.11–0.94) daily mean temperatures with a lag of 0–25 days were associated with a lower risk of 
daily CAD hospital admissions only in patients with multiple-branch lesions, whereas moderate heat (RR=3.15, 95% CI: 
1.07–9.29) and extreme heat (RR=3.96, 95% CI: 1.08–14.51) daily mean temperatures with a lag of 0–25 days were 
related to a higher risk of daily CAD hospital admissions.

Discussion
This study explored the effect of daily mean temperature on the daily CAD hospital admissions in the southeast coast of China. 
Extreme cold (8°C) and moderate cold (10°C) daily mean temperatures with a lag of 0–20 and 0–25 days were correlated with 
a lower risk of daily CAD hospital admissions, whereas moderate heat (30°C) and extreme heat (32°C) daily mean temperatures 
with a lag of 0–20 and 0–25 days were correlated with a higher risk of daily CAD hospital admissions. Further analysis 
demonstrated the relationship between daily mean temperature and daily CAD hospital admissions was only significant in patients 
with Gensini score ≤ tertile 1 (39 scores) or multiple-branch lesions.

The cumulative and delayed effects of temperature on cardiovascular diseases have been found in many 
studies.15,23,24 Wang et al found a “J” shaped relationship between temperature and hospitalization risk of cardiovascular 
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diseases in western China, with both low and high temperatures increasing the hospitalization risk.24 Mohammad et al 
demonstrated that a 7.4 °C increase in temperature was correlated with a 2.8% reduction in the risk of myocardial 
infarction in Sweden.23 In China, previous studies on temperature and cardiovascular disease were mainly in the 

Figure 2 The lagged effects of daily mean temperature on the daily coronary artery disease (CAD) hospital admissions. (a) extreme cold (8°C); (b) moderate cold (10°C); 
(c) moderate heat (30°C); (d) extreme heat (32°C). Reference temperature, 20°C; extreme cold (8°C), daily mean temperature ≤ 1th temperature percentile; moderate 
cold (10°C), daily mean temperature range between the 1th and 5th temperature percentile; moderate heat (30°C), daily mean temperature range between the 95th and 
99th temperature percentile; extreme heat (32°C), daily mean temperature ≥ 99th temperature percentile.

Table 3 Stratified Analysis of the Lagged Effect of Daily Mean Temperature on the Daily Coronary Artery Disease (CAD) Hospital 
Admissions

Lag (Days) Extreme Cold Moderate Cold Moderate Heat Extreme Heat

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Gensini score ≤39 (tertile 1)
Lag 0 0.51 (0.29–0.90) 0.57 (0.35–0.92) 1.75 (1.09–2.83) 1.96 (1.11–3.48)
Lag 0–5 0.14 (0.02–0.78) 0.19 (0.04–0.81) 5.30 (1.23–22.75) 7.39 (1.29–42.49)
Lag 0–15 0.00 (0.00–0.41) 0.01 (0.00–0.48) 90.02 (2.10–3854.68) 221.42 (2.44–20,099.56)
Lag 0–20 0.01 (0.00–0.46) 0.02 (0.00–0.53) 54.29 (1.89–1556.53) 120.70 (2.15–6770.02)
Lag 0–25 0.06 (0.01–0.72) 0.10 (0.01–0.76) 9.85 (1.32–73.60) 15.57 (1.39–173.89)

39< Gensini score <67 (tertile 2)
Lag 0 0.81 (0.40–1.63) 0.84 (0.47–1.50) 1.19 (0.67–2.14) 1.24 (0.61–2.49)

Lag 0–5 0.28 (0.03–2.42) 0.35 (0.06–2.09) 2.88 (0.48–17.38) 3.56 (0.41–30.78)

Lag 0–15 0.04 (0.00–9.30) 0.07 (0.00–6.41) 15.08 (0.16–1459.15) 25.95 (0.11–6265.00)
Lag 0–20 0.06 (0.00–7.37) 0.09 (0.00–5.28) 10.96 (0.19–634.73) 17.70 (0.14–2307.33)

Lag 0–25 0.20 (0.01–3.49) 0.26 (0.02–2.83) 3.90 (0.35–43.14) 5.12 (0.29–91.58)

(Continued)
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northwest and inland areas.15–17 Chen et al reported climate differences in the risk and burden of death from main 
cardiopulmonary diseases.14 Therefore, the current study explored the effect of daily mean temperature on daily CAD 
hospital admissions in the southeast coast of China. Our results found cold daily mean temperatures with a lag of 0–20 
and 0–25 days were correlated with a lower risk of daily CAD hospital admissions, whereas hot daily mean temperatures 
were linked to a higher risk of daily CAD hospital admissions. The effect of cold daily mean temperature on 
cardiovascular disease in our results is inconsistent with previous studies,24 probably because the extreme cold and 
moderate cold temperatures in our study are 8 °C and 10 °C, respectively, whereas the extreme cold temperature in 
previous studies may reach −15 °C. This suggests that the adverse effects of hot temperature lag on CAD should be 
prevented in the southeast coast of China. The possible mechanisms of temperature on cardiovascular diseases have been 
guessed in previous studies. Hot temperature initiates cardiovascular responses to passive heat stress and exogenous heat 
gain, which are overlapping and complex, with potential systemic effects.25 When heat gain exceeds the body’s ability to 
dissipate heat, a series of pathological events may lead to cardiovascular damage.26,27 Sweating and increased skin blood 
flow can lead to water loss and dehydration, with a corresponding decrease in plasma volume, increased concentrations 
of red blood cells and other blood components, increased blood viscosity, and elevated cholesterol concentrations, which 
may cause thromboembolism.28 The effects of cold temperature on the cardiovascular system are usually associated with 
potential complications of increased cardiovascular risk that involve changes in the autonomic nervous system, blood 
pressure, thermogenesis, inflammatory response, and oxidative stress.14,29,30

We further analyzed the effect of daily mean temperature on the daily CAD hospital admissions based on the severity of CAD. 
The results demonstrated that the relationship between daily mean temperature and daily CAD hospital admissions was only 
significant in patients with a Gensini score ≤ tertile 1 (39 scores). The effect of daily mean temperature on the daily CAD hospital 
admissions was more significant in patients with mild disease, possibly because the burden of the disease itself made the effect of 
temperature on admission in patients with less pronounced in patients with severe disease. In addition, seasons and air pollution 
have been reported to affect cardiovascular disease. The study by Bhatnagar reported that seasonal changes alter sunlight 
exposure, physical activity, and food intake behavior and that these changes may affect cardiovascular function and disease by 

Table 3 (Continued). 

Lag (Days) Extreme Cold Moderate Cold Moderate Heat Extreme Heat

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Gensini score ≥ 67 (tertile 3)

Lag 0 0.80 (0.42–1.51) 0.83 (0.49–1.41) 1.20 (0.71–2.04) 1.25 (0.66–2.36)
Lag 0–5 0.46 (0.07–3.00) 0.52 (0.11–2.50) 1.93 (0.40–9.27) 2.20 (0.33–14.47)

Lag 0–15 0.02 (0.00–3.11) 0.04 (0.00–2.57) 23.55 (0.39–1426.61) 44.31 (0.32–6097.68)

Lag 0–20 0.03 (0.00–2.42) 0.05 (0.00–2.09) 18.65 (0.48–726.26) 33.47 (0.41–2712.13)
Lag 0–25 0.14 (0.01–1.91) 0.20 (0.02–1.72) 5.12 (0.58–44.88) 7.09 (0.52–96.05)

Severity of lesions-single-branch

Lag 0 1.32 (0.76–2.29) 1.26 (0.79–2.00) 0.79 (0.50–1.26) 0.76 (0.44–1.32)
Lag 0–5 1.25 (0.23–6.64) 1.20 (0.30–4.84) 0.83 (0.21–3.35) 0.80 (0.15–4.27)

Lag 0–15 0.90 (0.02–47.43) 0.92 (0.03–24.93) 1.09 (0.04–29.53) 1.11 (0.02–58.12)

Lag 0–20 0.82 (0.03–19.87) 0.84 (0.06–12.07) 1.18 (0.08–16.95) 1.23 (0.05–29.85)
Lag 0–25 0.89 (0.18–4.35) 0.91 (0.24–3.41) 1.10 (0.29–4.15) 1.13 (0.23–5.51)

Severity of lesions-multiple-branch

Lag 0 0.68 (0.43–1.10) 0.73 (0.49–1.08) 1.37 (0.93–2.03) 1.46 (0.91–2.34)
Lag 0–5 0.39 (0.10–1.52) 0.46 (0.15–1.42) 2.19 (0.71–6.79) 2.56 (0.66–9.97)

Lag 0–15 0.07 (0.00–1.85) 0.11 (0.01–1.67) 9.14 (0.60–139.36) 14.23 (0.54–374.09)

Lag 0–20 0.09 (0.01–1.26) 0.14 (0.02–1.22) 7.40 (0.82–66.57) 11.04 (0.79–154.13)
Lag 0–25 0.25 (0.07–0.93) 0.32 (0.11–0.94) 3.15 (1.07–9.29) 3.96 (1.08–14.51)

Notes: Bold values represent results with statistically significant differences (P<0.05); reference temperature, 20°C. extreme cold (8°C), daily mean temperature ≤ 1th 
temperature percentile; moderate cold (10°C), daily mean temperature range between the 1th and 5th temperature percentile; moderate heat (30°C), daily mean 
temperature range between the 95th and 99th temperature percentile; extreme heat (32°C), daily mean temperature ≥ 99th temperature percentile. 
Abbreviations: RR, relative risk; 95% CI, 95% confidence interval.
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altering physiological responses and metabolism.5 Several studies have found a possible combined effect of air pollutants and 
climatic factors on cardiovascular diseases.31,32 Therefore, our study used “Strata” and “AQI” to consider the effects of season and 
air pollution, respectively. In addition, the 95% CIs of some results were abnormally large in the subgroup analyses, which may be 
caused by the small sample size of the subgroups. Thus, prospective large-sample studies may be needed in subsequent studies.

This study analyzed the effect of daily mean temperature on daily CAD hospital admissions in Fuzhou City, which 
may fill a gap in the effect of temperature on cardiovascular disease in the southeastern coastal region of China. However, 
this study has some limitations. First, although we considered the impact of air pollutants through AQI, we did not assess 
the effect of specific air pollutants such as PM2.5, SO2, CO, and NO2. However, previous studies have found that air 
pollutants may have little impact on the main results in China.33,34 Second, we included hospitalized patients with CAD 
who underwent percutaneous coronary intervention, which may affect the inference of the results to all CAD patients. 
Third, we did not explore the effect of mean air temperature on different subtypes of CAD, which may require studies.

Conclusions
In this study, we explored the effect of daily mean temperature on daily CAD hospital admissions in the southeast coast 
of China (Fuzhou). The results showed that cold daily mean temperatures with a lag of 0–20 and 0–25 days were 
associated with a lower risk of daily CAD hospital admissions in Fuzhou, while hot daily mean temperatures with a lag 
of 0–20 and 0–25 days were related to a higher risk of daily CAD hospital admissions. In addition, the effect of daily 
mean temperature on the daily CAD hospital admissions may be more significant in patients with mild CAD.
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