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Background: Owing to the stressful occupational characteristics, bus drivers have been reported to have a higher risk of renal 
dysfunction. However, the related factors associated with rapid kidney function decline among bus drivers have not been explored in 
the existing literature. Therefore, our research aimed to investigate factors related with rapid kidney function decline, and to explore 
the correlation of baseline SUA (serum uric acid), longitudinal changes in SUA, and rapid eGFR (estimated glomerular filtration rate) 
decline for bus drivers.
Methods: This was a five-year cohort study in Shenzhen, China, between 2017 and 2021. We included 832 bus drivers with normal 
kidney function at baseline. Study subjects were stratified into four quartiles of change in eGFR, and rapid eGFR decline was regarded 
as the highest (4th) quartile of ΔeGFR (eGFR in 2017-eGFR in 2021). Univariable and multivariable logistic regressions were 
conducted to explore factors affecting rapid eGFR decline.
Results: The incidence of hyperuricemia among bus drivers was 37.7% in 2017 and 40.5% in 2021. The overall subjects had a median 
5-year decrease in eGFR of 6.72 mL/min/1.73 m2, and individuals with increased SUA from normal to hyperuricemia group had the 
greatest decline of eGFR. Multivariate analysis showed bus drivers’ age (Odds radio: OR, 1.04), elevated baseline eGFR (OR, 1.08), 
and SUA increase (OR, 1.38) were significantly associated with rapid eGFR changes.
Conclusion: The high prevalence of hyperuricemia among bus drivers should warrant more attention from health professionals. 
Subjects’ age, elevated baseline eGFR, and SUA increase were risk factors for rapid eGFR decline over 5-year. The findings can 
provide significant evidence for timely prevention and intervention to decrease the incidence of rapid renal function decline among bus 
drivers.
Keywords: chronic kidney disease, risk factors, bus driver, glomerular filtration rate, China

Introduction
Public transportation makes a great contribution to meeting the travel needs of people worldwide.1 Nowadays, China has 
about total one million bus drivers.2 It is worth noting that bus driver is a rather stressful and susceptible occupation in 
comparison with other jobs.3,4 Bus drivers typically suffer from considerable occupational pressures, ie, daily tight 
schedules, frequent traffic congestion, changeable weather conditions, possible conflicts with passengers, and poor cabin 
ergonomics.3 These occupational characteristics can predispose them to encounter certain occupational diseases.1,5–7 For 
instance, previous research found that bus drivers had a higher risk of renal dysfunction.8

Chronic Kidney Disease (CKD) has been regarded as a growing worldwide public issue,9,10 influencing an approximate 
850 million population.11 Other than the increasing global prevalence, CKD was related to high mortality and morbidity, even in 
its earlier stages.10 On the basis of Global Burden of Disease Report, CKD caused 1.2 million deaths worldwide in 2017.12 As 
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a significant indicator of renal function,13,14 the glomerular filtration rate (GFR) is usually estimated from serum creatinine levels. 
Under normal physiological conditions, the estimated glomerular filtration rate (eGFR) may generally decline with aging via 0.5 
to 1.0 mL/min/1.73 m2 annually.15,16 However, the rapid eGFR decline is verified as one significant marker for the progression of 
kidney disease and a risk factor for CVD (cardiovascular disease) and all-cause mortality.16

Serum uric acid (SUA), as the end product of purine metabolism, is mainly excreted via the kidneys.17 Even though many 
epidemiologic studies have been undertaken to examine the relationship between elevated SUA and renal dysfunction, several 
limitations need to be considered.10 Firstly, the factors influencing rapid renal function decline remain controversial in the current 
document.18 For example, some studies found that elevated SUA was related with a raising risk of renal disease onset and 
progression,10,19 and with an increased rate of eGFR rapid decline.20,21 By contrast, an association of SUA with CKD and with 
eGFR rapid decline was not demonstrated in other studies.22,23 Secondly, most research used cross-sectional design,17,21,22,24,25 

and only a few studies explored whether longitudinal changes in SUA affect the risk of kidney dysfunction among the general 
population.20,26,27 Thirdly, the existing literature did not focus on the higher-risk subgroup of bus drivers. Therefore, our study was 
firstly conducted to explore potential factors predicting rapid kidney function decline among bus drivers, and to investigate the 
correlation of baseline SUA, longitudinal changes in SUA, and rapid eGFR decline over five years for bus drivers with normal 
kidney function at baseline. These findings can supply significant evidence to better understand the progress of rapid renal 
function decline for bus drivers; and offer a basis for timely prevention and targeted intervention to decrease the incidence of rapid 
renal function decline for bus drivers.

Materials and Methods
Study Design and Subjects
A 5-year follow-up study was conducted in the current research. Complied with the Declaration of Helsinki, the present 
study was approved by the ethics committee of Shenzhen People’s Hospital (Ethical approval number: LL-KY-202224) 
with the written informed consent of each subject.

Our subjects were bus drivers who had been working in a single bus driver company for at least five years in 
Shenzhen City, Guangdong Province, China. We used the medical records of these bus drivers who had an annual health 
checkup in the same hospital both in 2017 and 2021. Bus drivers were eligible for the study if they were 18 years or 
older; had the baseline medical record in 2017 and the follow-up medical record in 2021. Bus drivers were excluded from 
this research if they were with CKD (an eGFR <60mL/min/1.73m2 or a urinary albumin-to-creatinine ratio >30 mg/g), or 
with other severe diseases at the baseline record of 2017.

Study subjects’ weight, height, and blood pressure were measured by professional health workers, and their age, 
gender, smoking history, and medical history were likewise recorded in the annual checkup. Venous blood samples from 
all subjects were taken in fasting state to monitor their fasting plasma glucose (FPG), triglyceride (TG), cholesterin 
(CHOL), blood urea nitrogen (BUN), serum creatinine (SCr), and SUA.

Study Definition and Measurement
In the research, creatinine-based eGFR was used to assess renal function, which was calculated via the MDRD 
(Modification of Diet in Renal Disease) formula: 186×Scr−1.154×age−0.203×0.742 [if female].28 The subjects’ kidney 
function was tested once a year. An eGFR <60mL/min/1.73m2 or a urinary albumin-to-creatinine ratio >30 mg/g was 
regarded as a marker of CKD.29 SUA change and eGFR change were regarded as the absolute variation between 2017 
and 2021 data. To evaluate eGFR change over five years, we stratified the participants into four quartiles of ΔeGFR 
(eGFR in 2017-eGFR in 2021). In the study, the highest (4th) quartile of ΔeGFR was regarded as rapid eGFR decline. 
Hyperuricemia is defined as SUA levels >6 mg/dl (>360 umol/L) for females and >7 mg/dl (420 umol/L) for males or 
taking xanthine oxidase inhibitors.22 We further divided the study subjects into four groups according to baseline and 
follow-up SUA levels: 1. normal SUA during the period of follow-up (N-N group); 2. normal SUA in baseline and 
hyperuricemia in follow-up (N-H group); 3. hyperuricemia in baseline and normal in follow-up (H-N group); and 4. 
hyperuricemia through the period of follow-up (H-H group).
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The systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured using an electronic sphygmomanometer 
(Omro, HBP-9020).30 The resting BP was measured at least two times with a 10–15 min interval in the upper right arm of 
participants with sitting position, and then the average was used. Hypertension was defined as SBP ≥140 mmHg or diastolic 
pressure ≥90 mmHg or taking any antihypertensive medicine.31 Body mass index (BMI, kg/m2) was calculated by dividing 
weight by the square of height. We defined individuals with BMI less than 18.5 kg/m2, from 18.5 to 24.9 kg/m2, from 25.0 to 
29.9 kg/m2 and more than 30 kg/m2 as the group of underweighted, normal weight, overweight and obesity, respectively.32 

Diabetes was considered as FPG ≥7.0mmol/ L or a current history of diabetes mellitus.33

Statistical Analysis
All statistical analyses were conducted by R software. The P-value with two-side less than 0.05 was regarded as 
statistically significant. Percentage (frequency), mean (standard deviation, SD), and median (interquartile range, IQR) 
were computed for categorical variables, continuous variables with normally distributed, and continuous variables with 
nonnormally distributed, respectively. The normality of variables was tested by the Shapiro–Wilk test, and homogeneity 
of variance was assessed by the Levene test. We used Kruskal–Wallis test and Pearson’s Chi-square test to compare 
differences among four quartiles of ΔeGFR, and used Wilcoxon signed rank sum test to make a comparison in eGFR 
difference from baseline to follow-up categorized via different SUA subgroups. Univariable and multivariable logistic 
regressions were conducted to investigate the potential factors influencing rapid eGFR decline. Only factors with 
P-values less than 0.20 in univariate analysis were further considered in subsequent multivariate models. The correlation 
between change in SUA and eGFR over five years, between baseline SUA and baseline eGFR, and between follow-up 
SUA and follow-up eGFR were all performed using Spearman correlation.

Results
Participant Profile
There were 844 bus drivers who had annual checkup records at the hospital both in 2017 and in 2021. We excluded 12 individuals, 
7 of whom with eGFR <60 mL/min/1.73m2, 3 of whom with carcinoma, and 2 of whom with severe cirrhosis at the baseline 
record of 2017. Finally, in total 832 bus drivers were included in the study. The median age of these subjects was 43.00 (38.00, 
47.00) years, and the majority of them (82.9%) were male. Among these bus drivers, the incidence of hyperuricemia was 37.7% in 
2017, and increased to 40.5% in 2021. The characteristics of all subjects and their differences stratified by quartiles of eGFR 
change are summarized in Table 1. Participants with the rapid eGFR decline (4th quartile) were more likely to be younger, with 
higher rate of diabetes, lower TG, lower SCr, lower baseline SUA, and higher baseline eGFR.

The Relationship Between SUA and eGFR
Figure 1 illustrates the correlation between SUA change and eGFR change over five years. As shown, change in SUA 
was significantly negative related with changes in eGFR over 5 years (r=−0.169, P<0.001). Likewise, there was 
significantly inverse correlation between baseline SUA and baseline eGFR (r=−0.357, P<0.001, see Figure 2), and 
between follow-up SUA and follow-up eGFR (r=−0.305, P<0.001, see Figure 3).

Risk Factors Associated with Rapid eGFR Decline
In the current research, the 2017 (baseline) eGFR was 99.71 (90.98, 111.93) mL/min/1.73m2, and the 2021 (follow-up) 
eGFR was 91.72 (83.66, 103.14) mL/min/1.73m2. Our study subjects had a median 5-year decrease in eGFR of 6.72 mL/ 
min/1.73 m2. The quartiles of eGFR change over 5 years comprised 208 participants in 1st quartile (eGFR change < 
2.08 mL/min/1.73m2), 208 individuals in 2nd quartile (2.08 ≤ eGFR change < 6.72 mL/min/1.73m2), 208 ones in 3rd 
quartile (6.72 ≤ eGFR change < 11.66 mL/min/1.73m2), and 208 ones in 4th quartile (≧11.66 mL/min/1.73m2).

Our univariate analysis found that rapid eGFR change was significantly related to baseline eGFR (OR, 1.07; 95% CI, 
1.05–1.09), baseline SUA (OR, 0.76; 95% CI, 0.66–0.87), and SUA change (OR, 1.50; 95% CI, 1.25–1.81). Only factors 
with P-values less than 0.20 in univariate analysis were entered in the multiple logistic regression models; and the 
variables that met the requirements were age, FPG, hypertension, BMI, baseline eGFR, baseline SUA, SUA change, TG 
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Table 1 Characteristics of Study Subjects Among the Quartile of eGFR Change

Variable Overall, N = 832a Quartile 1, N = 208a Quartile 2, N = 208a Quartile 3, N = 208a Quartile 4, N = 208a P-valueb

Age 43.00 (38.00,47.00) 42.00 (36.00,47.00) 44.00 (38.00,48.00) 43.00 (39.00,47.00) 41.00 (37.00,45.00) 0.002

Age group 0.012
<45 519/832 (62%) 127/208 (61%) 116/208 (56%) 128/208 (62%) 148/208 (71%)

≧45 313/832 (38%) 81/208 (39%) 92/208 (44%) 80/208 (38%) 60/208 (29%)
Gender (male) 690/832 (83%) 174/208 (84%) 176/208 (85%) 173/208 (83%) 167/208 (80%) 0.700

BMI (kg/m2) 24.96 (22.92,27.11) 24.99 (22.59,27.26) 25.39 (22.98,27.68) 24.98 (23.59,26.77) 24.69 (22.36,26.77) 0.150

BMI group 0.007
Underweight & normal 308/831 (37.06%) 83/207 (40.10%) 73/208 (35.10%) 70/208 (33.65%) 82/208 (39.42%)

Overweight 380/831 (45.73%) 79/207 (38.16%) 90/208 (43.27%) 113/208 (54.33%) 98/208 (47.12%)

Obese 143/831 (17.21%) 45/207 (21.74%) 45/208 (21.63%) 25/208 (12.02%) 28/208 (13.46%)
Smoking 254/832 (30.53%) 66/208 (31.73%) 63/208 (30.29%) 63/208 (30.29%) 62/208 (29.81%) >0.900

Diabetes 31/832 (3.73%) 5/208 (2.40%) 8/208 (3.85%) 3/208 (1.44%) 15/208 (7.21%) 0.011

FPG (mg/dL) 5.18 (4.85,5.53) 5.15 (4.87,5.53) 5.22 (4.84,5.54) 5.14 (4.82,5.52) 5.19 (4.86,5.50) 0.700
SBP (mmHg) 123.00 (112.00,133.00) 125.00 (114.00,136.00) 123.00 (113.75,134.25) 122.00 (112.00,132.00) 121.00 (111.75,129.00) 0.055

DBP (mmHg) 75.00 (68.00,83.00) 76.00 (68.50,84.00) 75.00 (68.00,84.00) 75.00 (68.00,82.00) 73.00 (67.00,81.00) 0.200

TG (mmol/L) 1.66 (1.13,2.37) 1.61 (1.13,2.37) 1.68 (1.19,2.42) 1.77 (1.29,2.57) 1.54 (1.05,2.09) 0.034
CHOL (mmol/L) 5.10 (4.54,5.76) 5.09 (4.55,5.63) 5.12 (4.45,5.91) 5.24 (4.64,5.88) 5.05 (4.53,5.56) 0.120

BUN (mmol/L) 4.10 (3.51,4.90) 4.12 (3.55,4.85) 4.26 (3.54,5.03) 4.08 (3.53,5.04) 4.02 (3.36,4.70) 0.200

SCr (mmol/L) 0.88 (0.77,0.95) 0.91 (0.81,0.99) 0.92 (0.79,0.97) 0.88 (0.78,0.95) 0.81 (0.70,0.88) <0.001
Baseline SUA (mg/dL) 6.50 (5.57,7.52) 6.77 (5.86,7.77) 6.49 (5.50,7.73) 6.45 (5.67,7.39) 6.22 (5.31,7.19) 0.002

Follow-up SUA (mg/dL) 6.56 (5.56,7.51) 6.61 (5.62,7.47) 6.66 (5.55,7.58) 6.56 (5.70,7.51) 6.48 (5.40,7.53) 0.800

SUA change 0.02 (−0.64,0.60) 0.23 (−0.32,0.89) −0.04 (−0.59,0.57) 0.05 (−0.65,0.54) −0.24 (−0.94,0.34) <0.001
Baseline Hyperuricemia 314/832 (37.74%) 96/208 (46.15%) 80/208 (38.46%) 73/208 (35.10%) 65/208 (31.25%) 0.014

Follow-up hyperuricemia 337/832 (40.50%) 89/208 (42.79%) 87/208 (41.83%) 78/208 (37.50%) 83/208 (39.90%) 0.700

Baseline eGFR (mL/min×1.73m2) 99.71 (90.98,111.93) 96.40 (87.21,106.27) 95.13 (88.34,108.19) 99.77 (91.86,109.26) 109.94 (99.56,120.41) <0.001
Follow-up eGFR (mL/min×1.73m2) 91.72 (83.66,103.14) 96.87 (87.69,107.28) 89.95 (83.94,103.59) 91.07 (82.91,100.57) 89.89 (82.25,100.16) <0.001

eGFR change 6.72 (2.08,11.66) −0.49 (−1.94,0.90) 4.44 (3.45,5.55) 9.02 (7.89,10.08) 17.72 (13.97,23.40) <0.001

Note: aMedian (interquartile range, IQR), n/N (%), bKruskal–Wallis rank sum test; Fisher’s exact test; Pearson’s Chi-square test. 
Abbreviations: BMI, body mass index; FPG, fasting plasma glucose; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triglyceride; CHOL, cholesterin; BUN, blood urea nitrogen; SCr, serum creatinine; SUA, serum uric 
acid; eGFR, estimated glomerular filtration rate.
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Change from 

2017 to 2021

r=-0.169

P<0.001

Figure 1 The correlation between SUA change and eGFR change over five years. 
Abbreviations: SUA, serum uric acid; eGFR, estimated glomerular filtration rate.

Baseline in 2017 

r=-0.357

P<0.001

Figure 2 The correlation between baseline SUA and baseline eGFR. 
Abbreviation: eGFR, estimated glomerular filtration rate.

Follow-up in 2021 

r=-0.305

P<0.001

Figure 3 The correlation between follow-up SUA and follow-up eGFR. 
Note: Abbreviation: eGFR, estimated glomerular filtration rate.
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and CHOL. As described in Table 2, our multivariate analysis showed that age, elevated baseline eGFR, and SUA 
increase were risk factors for rapid eGFR change (P<0.05).

Difference in eGFR from Baseline to Follow-Up by SUA Change Subgroups
In addition, our study subjects were stratified to four groups in terms of further analysis (see Table 3). In total, 397 subjects 
belonging to N-N group had normal SUA during the period of follow-up (5.64 mg/dL in 2017 and 5.60 mg/dL in 2021); 121 
subjects in N-H group had normal SUA in baseline (6.34 mg/dL in 2017) and had hyperuricemia in follow-up (7.55 mg/dL in 
2021); 98 subjects belonging to H-N group had hyperuricemia in baseline (7.19 mg/dL in 2017) and normal SUA in follow-up 
(5.72 mg/dL in 2021); and 216 participants in H-H group observed hyperuricemia through the period of follow-up (7.96 mg/dL in 
2017 and 7.84 mg/dL in 2021). As shown in Table 3, the significant eGFR decrease from 2017 to 2021 was witnessed among all 
four groups of study subjects (P<0.001); however, the individuals in the N-H group had the highest eGFR decline after the follow- 
up of five years compared with other groups.

Discussion
Owing to the stressful occupational characteristics,1,5–7 bus drivers have been reported to have a higher risk of renal 
dysfunction.8 However, the related factors associated with rapid kidney function decline among bus drivers have not been 
explored in the existing literature. Therefore, the present study aimed to initially investigate potential factors associated 
with rapid eGFR decline, as well as to examine the correlation between SUA and eGFR decline over five years for bus 
drivers with normal kidney function at baseline.

There were some significant findings in the current research. First, our study reported that the prevalence of hyperuricemia 
among these Chinese bus drivers was 37.7% at baseline and increased to 40.5% after 5-year follow-up, much higher than the 
corresponding rates in other studies. For example, a 10-year follow-up study in Thailand found that the prevalence of 
hyperuricemia was 17.3% in baseline and 20.2% in follow-up among the general population.10 One cross-sectional study in 
Japan reported about 15.3% of the elderly population had hyperuricemia.26 The other cross-sectional study with larger sample size 
in China showed that the overall prevalence of hyperuricemia was 25.8% in the general population.34 A meta-analysis reviewing 
38 studies from mainland China reported that the pooled prevalence of hyperuricemia among Chinese adults was 13.3% from 
2000 to 2014.35 These findings indicated that these bus drivers were more prone to suffer from hyperuricemia in comparison with 

Table 3 Difference in eGFR from Baseline to Follow-Up by SUA Change Subgroups

Groups N Baseline eGFRa Follow-Up eGFRa Changesa P-valueb

N-N group 397 103.21 (93.97,114.79) 94.61 (86.29,105.93) 7.21 (2.76,12.01) <0.001
N-H group 121 101.75 (92.81,112.78) 90.38 (83.68,104.64) 8.05 (3.02,13.56) <0.001

H-N group 98 98.81 (90.82,109.46) 91.93 (84.57,101.77) 6.33 (0.89,11.07) <0.001

H-H group 216 94.66 (86.08,105.46) 87.44 (80.45,97.02) 5.23 (1.40,10.67) <0.001

Note: aMedian (interquartile ranges, IQR); bPearson’s Chi-squared test.

Table 2 Risk Factors for Rapid eGFR Decline

Characteristic OR 95% CI P-value

Age (per 1 year increase) 1.04 1.01, 1.08 0.045
FPG (per 1 mg/dL increase) 1.12 0.94, 1.43 0.300

Hypertension (positive vs negative) 0.69 0.37, 1.29 0.200

BMI (per 1 kg/m2 increase) 0.97 0.90, 1.05 0.500
Baseline eGFR (per 1mL/min/1.73m2 increase) 1.08 1.06, 1.10 <0.001

SUA increase (per 1 mg/dL increase) 1.38 1.10, 1.75 0.005

Baseline SUA (per 1 mg/dL increase) 1.05 0.84, 1.31 0.700
TG (per 1 mmol/L increase) 0.93 0.74, 1.16 0.500

CHOL (per 1mmol/L increase) 1.03 0.78, 1.37 0.800

Abbreviations: OR, odds ratio, CI, Confidence Interval; FPG, fasting plasma glucose; BMI, body mass index; 
eGFR, estimated glomerular filtration rate; SUA, serum uric acid; TG, triglyceride; CHOL, cholesterin.
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other adults. Convincing evidence identified that hyperuricemia could increase mortality and result in various chronic diseases, ie, 
CVD, diabetes, dyslipidaemia, and metabolic syndrome.13,34,36 Thus, the higher prevalence of hyperuricemia in bus drivers 
should be caused great concern from health professionals; and the urgent intervention could be conducted to prevent and control 
hyperuricemia for bus drivers.

Second, our research found that SUA levels at baseline and follow-up had a significantly inverse correlation with 
eGFR at baseline and follow-up, respectively; and the longitudinal elevated change in SUA was inversely associated with 
rapid eGFR decline over five years for bus drivers. The results were consistent with previous cross-sectional and 
longitudinal research.10,17,20,25–27 Clinical trials likewise reported a significant decrease of SCr levels and an increase 
of eGFR via the therapy of lowering SUA levels.37

Furthermore, the current research witnessed that these bus drivers experienced a median 5-year decrease in eGFR of 6.72 mL/ 
min/1.73 m2 (average age of 43 years), which was even higher than the eGFR decline of 6.40 mL/min/1.73 m2 in five years among 
Japanese elderly adults (mean age of 62.5) without CKD;38 and almost equal to a median ten years decrease in eGFR of 6.80 mL/ 
min/1.73 m2 among similar age of adults (mean age of 40.0 year).10 The eGFR is a crucial index for evaluating renal function, 
which decreases at a rate of 0.75–1 mL/min/1.73 m2/year for individuals aged over 40 years.39 Our findings indicated that bus 
drivers could experience a greater annual decrease in eGFR compared with general people. The rapid eGFR decline is regarded as 
an early marker of the initiation and progression of renal disease.16 Thus, it is necessary to explore potential factors affecting rapid 
kidney function decline for bus drivers.

In the research, SUA increase (OR, 1.38; 95% CI, 1.10–1.75) was identified as a significant risk factor for rapid eGFR 
change. Aligned with our findings, the other three longitudinal studies reported that an increase in SUA during the period 
of follow-up significantly predicted the rapid eGFR decline after 5–10 years for the general population in Japan and 
Thailand.10,20,26 The other study reported that lowering SUA increase significantly improved the level of eGFR.40 Our 
study also reported that subjects with increased SUA from normal group to hyperuricemia group had a greater eGFR 
decline after follow-up of five years in comparison with ones in other groups. As a reliable, low-cost, and easily 
accessible surrogate biochemical marker for the rapid renal function decline, monitoring the SUA change could be 
beneficial for early prevention of rapid kidney function decline for Chinese bus drivers.

In addition to SUA increase, older age (OR, 1.04; 95% CI, 1.01–1.08) and elevated baseline eGFR (OR, 1.08; 95% 
CI, 1.06–1.10) were likewise risk factors for rapid eGFR decline of bus drivers. Prior research had similar results that the 
incidence of rapid decline in kidney function improved with increasing age10,27 and the higher baseline eGFR.41,42 The 
findings indicated that health professionals and bus companies ought to give more concern to these kinds of bus drivers, 
who were more likely to encounter rapid kidney function decline: older age, with elevated baseline eGFR, and with SUA 
increase. In other words, individuals with the above risk factors should be the priority of public health interventions on 
the rapid kidney function decline control, which had great significance in primary and secondary prevention to decrease 
the tendency of rapid kidney function decline for Chinese bus drivers.

Several limitations of the research need to be mentioned. First of all, bus drivers were recruited in one workplace, which 
limited the external validity of the study findings. Furthermore, the formula of MDRD was conducted to calculate eGFR that may 
under-rate higher levels of GFR and might lead to less accuracy.43 Moreover, the majority of study subjects were male bus drivers 
in the research, and the gender’s influence on SUA and eGFR among bus drivers should be explored in further study. In addition, 
previous study reported that nicotine could induce acute kidney injury.44 However, smoking history was not identified as one risk 
factor of rapid kidney function decline among bus drivers in the present study. Thus, not only whether smoking but also the daily 
smoking consumption may be considered to explore the influencing of smoking on rapid kidney function decline for bus drivers in 
the future.

Conclusion
Our research reported that bus drivers had a higher prevalence of hyperuricemia and a greater annual decrease in eGFR in 
comparison with other adults, which should be causing more concern from health professionals. Bus drivers’ age, 
elevated baseline eGFR, and SUA increase were risk factors for rapid eGFR decline over 5 years. The derived study 
findings can provide significant evidence to better understand the progress of rapid renal function decline for bus drivers; 
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and offer a basis for timely prevention and targeted intervention to decrease the incidence of rapid renal function decline 
for bus drivers.
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