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Predictors for Development of Hyperuricemia:
An 8-Year Longitudinal Study in Middle-Aged Japanese Men

Noriyuki Nakanishi, Hiroshi Yoshida, Koji Nakamura, Kenji Suzuki, and Kozo Tatara

To identify the factors responsible for increases in serum uric acid (SUA), a cohort of 1,312 hyperuricemia-free (SUA < 7.5
mg/dL and no medication for hyperuricemia or hypertension) male office workers aged 30 to 52 years were examined
annually for 8 successive years. Subjects who were found to have become hyperuricemic (SUA = 7.5 mg/dL) or who started
medication for hyperuricemia during repeat surveys were defined as incidence cases. The SUA trend was also examined in
1,062 subjects for whom 9 consecutive SUA values were available and who did not start medication for hyperuricemia or
hypertension during the observation period. Multivariate analyses, excluding the baseline SUA level as a factor in the Cox
proportional-hazards model, indicated that age (negative), body mass index (BMI), log triglyceride level, hemoglobin A,
(HbA,.) level (negative), white blood cell count, and alcohol intake at study entry were significantly associated with the
incidence of hyperuricemia. In the model including the baseline SUA level, baseline SUA level was the strongest factor for the
incidence of hyperuricemia, and BMI, white blood cell count, and alcohol intake at study entry remained as independent
factors. From stepwise linear regression analyses for SUA slope, excluding the baseline SUA level as a factor, significant
correlates with SUA slope were, in order of their relative importance, slopes of BMI, HbA,_ (negative), blood urea nitrogen,
log triglyceride level, total protein, and baseline levels of hematocrit (negative), white blood cells, and HbA,. (negative). In
stepwise linear regression analyses, including the baseline SUA level as a factor, SUA level (negative) and alcohol intake at
study entry emerged as significant factors for SUA slope. The cumulative percentage of variation for SUA slope was 25.6%.
In conclusion, obesity, alcohol intake, and multimetabolic disorders were determined to be independent predictors for the
development of hyperuricemia. In addition, the white blood cell level may be a contributory factor.
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APAN HAS RECENTLY experienced drastic changes in MATERIALS AND METHODS
dietary habits with the rapid westernization of lifestyle, Study Cohort

and intake of animal fat and protein and alcohol consumption
have increased remarkabiydigh serum uric acid (SUA) levels
are causally associated with g&dtand have been reported to
be a risk factor for coronary heart dise@se.6Because recent
changes in lifestyle in Japan therefore warrant concern, the
factors related to hyperuricemia are of considerable interest.

Although secondary prevention with a focus on diagnosis and From the Department of Social and Environmental Medicine,
treatment of hyperuricemia is the goal of current medical efforts,corse of Social Medicine, Osaka University Graduate School of

long-term antihyperuricemic therapy involves both high costs andyedicine; Medical Office, Osaka Main Office, Takenaka Corporation:

risks+7 Therefore, the eventual goal should be primary preventiorand Japan Labor and Welfare Association, Osaka, Japan.

of hyperuricemia; for the promotion of this goal, risk factors inthe  Submitted January 9, 1999; accepted January 3, 2001.

chain of causation must be identified. The availability of accurate Supported in part by a grant-in-aid for the prevention of lifestyle-

data on the incidence of hyperuricemia and SUA trend shouldelated diseases from the Arteriosclerosis Prevention Association, To-

enable planners of health care to focus on primary as well a&Yo: Japan. o o

secondary prevention efforts for the highest risk groups. Address reprint requests to Noriyuki Né.ikan'Sh" MD, PhD,-Depart-‘
The aim of our longitudinal population study based on annualment of Social _and _Envwonmental Medicine, C_o_urse of Social Medi-

L. ? 3 A . cine, Osaka University Graduate School of Medicine, 2-2 Yamada-oka,

health examinations in t.he vyorkplacg was to |d.ent|fy. thg risk s jita-shi, Osaka 565-0871, Japan.

factors related to hyperuricemia by estimating the risk of incidence Copyright® 2001 by W.B. Saunders Company

of hyperuricemia and SUA trend among middle-aged Japanese 0026-0495/01/5006-0022$35.00/0

men. doi:10.1053/meta.2001.24196

To evaluate the factors related to increases in SUA, a longitudinal
study was conducted between 1990 and 1998 among employees of T
Corporation, one of the biggest building contractors in Osaka. The
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Industrial Safety and Health Law in Japan requires the employer tadate of follow-up, whichever came first. The follow-up rate was 94.7%
conduct annual health examinations of all employees; the employeef the total potential person-years of follow-up. The Kaplan-Meier
data, which are anonymized, are available for research with the apmethod? was used to estimate the cumulative incidence of hyperuri-
proval of the employer. The surveillance population consisted of 1,53%emia according to characteristics identified from baseline data, and the
Japanese male office workers aged 30 to 52 years in May 1990. Durintpg-rank test was used to assess the significance of the unadjusted
the initial examination, fasting blood samples were drawn from andifferences among the incidence curves. For the Kaplan-Meier analy-
antecubital vein. SUA concentrations were determined by Nihon Clin-sis, data on the characteristics at study entry were subdivided into
ical Laboratories Inc (Tokyo, Japan) by means of the uricase méthodterciles (Table 1). The Cox proportional-hazards m&dehs used to
using an Olympus AU-5000 for 1990 through 1994 and an Olympusevaluate the age-adjusted or multivariate relationships between the
AU-5200 for 1995 through 1998 (Olympus Japan Co, Tokyo, Japan)characteristics at entry and the development of hyperuricemia. To
Quality control of the laboratory was maintained internally, and the represent an individual's SUA trend during 1990 and 1998, each
interassay and intraassay coefficients of variation for SUA were withinconsecutive individual's 9 SUA values were regressed on the time of
3% during the entire survey period. Hyperuricemia was defined as arsurvey with a simple linear regression model, and the slope of coeffi-
SUA level of =7.5 mg/dL. Each subject’s medical history and history cient of this model was used. The slopes for BMI, alcohol intake,
of use of prescribed drugs were assessed by the examining physiciansigarettes smoked, and blood samples were calculated similarly. Mul-
Of 1,539 subjects, 162 (10.5%) were hyperuricemic at the initial tiple linear regression analysis was performed to examine an indepen-
examination. For 15 subjects (1.0%) who had been undergoing medicalent association of factors and their relative importance as determinants
care for hyperuricemia, normouricemic values were recorded. Of theof SUA slope. In the statistical analyses, log transformation was used
1,362 subjects who had received no medical treatment for hyperuricefor continuous variables (triglycerides) when necessary to obtain a
mia and were identified as normouricemic during the initial examina-normal distribution of data.

tion, 50 (3.7%) were taking medication for hypertension and were Data analysis was performed with the SPSS/PC statistical package
removed from the cohort because of the possible effect of such mediMarija J. Norusis/SPSS Inc., Chicago, IL). All reportedralues are
ication on SUA level$:°12 The remaining 1,312 subjects constituted 2-tailed, and® < .05 was considered statistically significant.

the study cohort. Subjects who were found to have become hyperuri-

cemic during repeat surveys through May 1998 were defined as new in- RESULTS

cidences of hyperuricemia. Four subjects who were given antihyperu- T5pje 1 shows the estimated incidence rates of hyperurice-
ricemic drugs during the observation period were also considered NeW.ia over 8 years according to characteristics at study entry

incidence cases. Of the study cohort, 9 consecutive SUA values wer . . .
available for 1,106 men (34.3%). Of 1106 Subjects, 44 started megiG€termined by use of the Kaplan-Meier method. The estimated

cation for hyperuricemia or hypertension during the observation period.'n_CidenC_e of hyperuricemia increased V\_'ith increasz_as in BMI,
triglyceride level, SUA level, total protein level, white blood

Study Items cell count, and alcohol intake. The incidence curves for the 3

terciles of each variable attained statistical significance on the

The health examinations at study entry and during repeat surveya is of the | K test It Th timated incid t
consisted of a questionnaire, physical examinations, and collection o asis or the log-rank test resuit. The estimated incidence rates

fasting blood samples for laboratory analysis. Data on alcohol intakeVere higher for those with DBP ¢£76 mm Hg and a BUN

and smoking habits were obtained by interview. An interviewer as-l€vel of <13.9 mg/dL than for those with DBP &f76 mm Hg
sessed the usual weekly intake of alcohol in a volume unit of “go” (aand a BUN level 0f=13.9 mg/dL. The curves for the terciles
traditional Japanese unit of measurement for sake, corresponding tof these variables achieved statistical significance as deter-
23 g of ethanol), which was converted to grams of ethanol per day. Onenined by the log-rank test. The estimated incidence rates were
go is 180 mL of sake and corresponds to 1 bottle (663 mL) of beer, Zhigher for those younger than 44.8 years and with SBRH12
single shots (75 mL) of whiskey, or 2 glasses (180 mL) of wine. The ;1 Hg than for those aged 44.8 years or older and with SBP
questionnaire asked about smoking habits (never, past, or current 155 mm Hg, but the curves for the terciles of these variables

S.mOker); past or current smokers were asked a'bou't the number_oéid not differ significantly among the terciles. The estimated
cigarettes smoked daily and the duration of smoking in years. In this;

study, past and never smokers were combined, and the number dpmdence o_f hyperuricemia tended to increase as total choles-
cigarettes smoked daily was used in the analysis. Weight and heigh€'0! level increased and HhAlevel decreased, but these
were measured with the subjects wearing typical indoor clothing butincidence curves did not differ significantly among the terciles.
with their shoes off. Body mass index (BMI) was calculated as weight/ There were no marked correlations between the incidence of
heighf (kg/n?). Blood pressure was measured to the nearest 2 mm Hdhyperuricemia and HDL cholesterol level, hematocrit level, and
with a standard sphygmomanometer on the right arm of subjects sittingmoking habits.
after 5 minutes’ rest. Korotkoff phases | and V were taken to present Table 2 shows the age-adjusted hazard ratios (HRs) for the
systolic blood pressure (SBP) and diastolic blood pressure (DBP)jncigence of hyperuricemia according to characteristics at study
respectively. Total cholesterol, high-density lipoprotein (HDL) choles- entry determined by the Cox proportional-hazards model. Sig-
terol, triglyceride, total protein, and blood urea nitrogen (BUN) were ... o . : S ;
nificantly positive associations with the incidence of hyperuri-

determined with the aid of an Olympus AU-5000 for 1990 through .
1994 and an Olympus AU-5200 for 1995 through 1998. Hemoglobincem'a were shown for BMI, SBP, DBP, total cholesterol level,

A,. (HbA,,) was measured with an automated glycohemoglobin ana log triglyceride level, SUA Ie\(el, total protein level, white
lyzer system HS-8 (Jookoo Co, Tokyo, Japan), and hematocrit and?lood cell count, and alcohol intake. On the other hand, the
white blood cell levels were determined using an auto analyzer SysmekIbA, . level showed a significant negative association with the

E-4000 (Toa Medical Electronics Co, Tokyo, Japan). incidence of hyperuricemia. There were no significant correla-
) tions between the incidence of hyperuricemia and HDL cho-
Analytic Procedures lesterol level, BUN level, hematocrit level, or smoking habits.

For each participant, person-years of follow-up were calculated from To determine the independent risk factors related to the
the date of enroliment to the date of diagnosis of hyperuricemia or thencidence of hyperuricemia, the variables shown as statistically
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Table 1. Cumulative Incidence Rates of Hyperuricemia Over
8 Years According to Characteristics at Study Entry Assessed by
Kaplan-Meier Method

Variable Subclass n % 95% ClI

Age (yr) 30.0-40.3 432 214 17.4-254
40.1-44.7 441 21.4 17.5-25.3
44.8-52.9 439 158 12.3-19.3

BMI (kg/m?) =220 438 134 10.1-16.7%
22.1-24.0 439 18.9 15.2-22.7
=241 435 26.0 21.8-30.3
SBP (mm Hg) =120 410 16.2 12.5-19.9
122-132 399 219 17.7-26.1
=134 503 20.2 16.6-23.8

DBP (mm Hg) =74 432 145 11.1-18.0t
76-82 390 219 17.7-26.1
=84 490 219 18.1-25.6
Total cholesterol (mg/dL) =182 430 17.4 13.7-21.1
183-212 443 19.6 15.8-23.4
=213 439 215 17.5-25.4
HDL cholesterol (mg/dL) =49 410 18.7 14.8-22.7
50-61 442 22.0 18.0-26.0
=62 460 17.8 14.2-21.3

Triglyceride (mg/dL) =82 430 121 8.9-15.2%
83-131 442 21.6 17.7-25.6
=132 440 246 20.5-28.8
Uric acid (mg/dL) =5.0 404 4.4 2.3-6.4%
5.1-6.0 439 9.0 6.2-11.8
6.1-7.4 469 421 37.5-46.7

Total protein (g/dL) =7.2 377 16.8 12.9-20.8*
7.3-7.6 498 18.2 14.7-21.7
=7.7 437 232 19.2-27.3
HbA; . (%) =4.9 381 216 17.5-25.7
5.0-5.3 442 19.2  15.2-23.1
=5.4 489 17.8 14.3-21.3

BUN (mg/dL) =13.8 435 23.7 19.5-27.8*
13.9-16.7 439 17.8  14.1-215
=16.8 438 171  13.5-20.7
Hematocrit (%) =45.0 423 201 16.1-24.0
45.1-47.1 427 18.6 14.8-22.3
=47.2 462 19.8 16.1-23.6

White blood cell =55.9 420 156 11.7-19.5%1
(X 10%/uL) 56.0-69.9 453 19.2 10.6-17.5
=70.0 439 235 19.4-27.6

Alcohol intake None 505 14.0 9.2-18.8%
(g/d of ethanol) =45.9 550 20.1 16.9-23.3
=46.0 257 28.8 25.2-32.4
Smoking (cigarettes/d) None 565 21.0 18.1-24.0
=29 478 17.8 13.0-22.6
=30 269 19.1 14.4-23.8

NOTE. The difference between the curves was measured by the
log-rank test. n = 1,312,

*P < .05.

TP < .01.

P < .001.

significant in the age-adjusted analyses were included in the
multivariate model. DBP was used as an index of blood pres- Smoking (increase of 16.8 cigarettes/d)

sure because DBP was closely associated with 3BP.{740,
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blood cell count, and alcohol intake showed significantly pos-
itive associations with the incidence of hyperuricemia, whereas
age and HbA. level showed significantly negative assacia
tions. In the model including the SUA level, the adjusted HR
for an increase of 1 SD (1.12 mg/dL) in the SUA level was 4.40
(95% confidence interval [CI], 3.56 to 5.45). BMI, white blood
cell count, and alcohol intake remained significant positive
factors. The adjusted HRs for increases of 1 SD (2.64 Rgifm
BMI, 1 SD (18.0 X 107 countsiL) in the white blood cell
count, and 1 SD (25.3 g/d of ethanol) in alcohol intake were
1.16 (95% ClI, 1.01 to 1.33), 1.14 (95% CI, 1.01 to 1.28), and
1.26 (95% Cl, 1.11 to 1.42), respectively. Age, log triglyceride
level, and HbA, level were no longer independent predictive
factors when the SUA level was included as a factor in the
model.

Table 4 shows the age-adjusted standardized coefficients of
SUA slope determined by multiple linear regression analyses in
1,062 subjects for whom 9 consecutive SUA values were
available and who did not start medication for hyperuricemia or
hypertension during the observation period. The SUA slope
was significantly negatively related to BMI, DBP, total choles-
terol level, log triglyceride level. SUA level, HbAlevel, BUN
level, and hematocrit level at study entry. On the other hand,
the SUA slope was significantly positively correlated with
white blood cell count and alcohol intake. As for the slopes of
selected variables, the SUA slope was significantly positively
correlated with the slopes of BMI, SBP, DBP, total cholesterol,
log triglyceride, total protein, BUN, and hematocrit. The SUA
slope was significantly negatively correlated with HhA&lope.

Table 5 shows the results of stepwise linear regression anal-

Table 2. Age-Adjusted HRs for Incidence of Hyperuricemia Over
8 Years for Selected Variables at Study Entry Assessed by Cox
Proportional-Hazards Model

Variable HR 95% ClI

BMI (increase of 2.64 kg/m?) 1.31% 1.16-1.47
SBP (increase of 14.5 mm Hg) 1.16* 1.02-1.31
DBP (increase of 10.5 mm Hg) 1.21% 1.07-1.37
Total cholesterol (increase of 33.9

mg/dL) 1.16* 1.03-1.31
HDL cholesterol (increase of 13.5

mg/dL) 0.90 0.79-1.03
Log triglyceride (increase of 0.541

mg/dL in log,) 1.28% 1.14-1.44
Uric acid (increase of 1.12 mg/dL) 4.59% 3.73-5.64
Total protein (increase of 0.39 g/dL) 1.16* 1.03-1.32
HbA,. (increase of 0.63%) 0.85* 0.73-0.98
BUN (increase of 3.52 mg/dL) 0.93 0.81-1.06
Hematocrit (increase of 2.8%) 1.04 0.91-1.18
White blood cell (increase of 18.0 X

10%/ul) 1.18t 1.06-1.33
Alcohol intake (increase of 25.3 g/d of

ethanol) 1.38% 1.22-1.56

1.05 0.91-1.21

NOTE. HR for an increase of 1 SD; value of 1 SD given in parenthe-

P < .001). Two separate analyses were carried out, one using,.

the model not including the SUA level and the other including
the SUA level (Table 3). When the SUA level was not included
as a factor in the model, BMI, log triglyceride level, white

*P < .05.
TP < .01.
P < .001.
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Table 3. Multivariate HRs for Incidence of Hyperuricemia Over 8 Years for Selected Variables at Study Entry
Assessed by Cox Proportional-Hazards Model

Not Including Serum Uric Acid Level Serum Uric Acid Level Included
Variable HR 95% ClI HR 95% CI

Age (increase of 5 years) 0.86* 0.76-0.97 0.90 0.80-1.02
BMI (increase of 2.64 kg/m?) 1.19t 1.04-1.35 1.16* 1.01-1.33
DBP (increase of 10.5 mm Hg) 1.09 0.95-1.25 1.04 0.90-1.19
Total cholesterol (increase of 33.9 mg/dL) 1.02 0.89-1.17 1.02 0.89-1.19
Log triglyceride (increase of 0.541 mg/dL in log,) 1.16* 1.01-1.33 0.92 0.80-1.06
Uric acid (increase of 1.12 mg/dL) - 4.40% 3.56-5.45
Total protein (increase of 0.39 g/dL) 1.09 0.96-1.24 0.99 0.86-1.13
HbA,. (increase of 0.63%) 0.83* 0.72-0.96 0.88 0.76-1.03
White blood cell (increase of 18.0 X 10%/uL) 1.15% 1.03-1.30 1.14* 1.01-1.28
Alcohol intake (increase of 25.3 g/d of ethanol) 1.33% 1.18-1.51 1.26% 1.11-1.42

NOTE. HR for an increase of 1 SD except age; value of 1 SD given in parentheses.

*P < .05.

tP<.01.

P < .001.

yses for SUA slope on the variables shown as statisticallycumulative percentage of variation for the SUA slope was
significant in Table 4. The DBP slope was used as an index 025.6%.
blood pressure slope because it was closely associated with
SBP sloper( = .631,P < .001). Two separate analyses were DISCUSSION
carried out, one using the model not including the baseline In the present study, the highest cumulative rate of incidence
SUA level and the other including the baseline SUA level. of hyperuricemia over 8 years was observed among those who
When the baseline SUA level was not included as a factor inhad high-normal SUA levels of 6.1 to 7.4 mg/dL initially
the model, independent and significant correlates with SUA(42.1%, 95% CI, 37.5% to 46.7%). The adjusted HR for an
slope were, in order of relative importance, slopes of BMI, increase of 1 SD (1.12 mg/dL) in the SUA level was 4.40 (95%
HbA, . (negative), BUN, log triglyceride, and total protein and ClI, 3.56 to 5.45). Choosing a cut-off point to define hyperuri-
baseline levels of hematocrit (negative), white blood cells, anccemia is an arbitrary decision, complicated by the fact that SUA
HbA, ., 22.8% of the total variation in SUA slope was-ac |evels vary according to methods or populations. However, our
counted for by these variables combined. In the model includfindings suggest that a high-normal SUA level appears to be an
ing the baseline SUA level, SUA level (negative) and alcoholimportant issue in health management of middle-aged Japanese
intake at study entry emerged as statistically significant, and thenen.
A number of epidemiologic studies have determined that
absolute and relative weight and alcohol intake are determi-

Table 4. Age-Adjusted Standardized Coefficients of SUA Slope nants of SUA level$5-200ur study found that BMI and alcohol
Over 8 Years in 1,062 Men, Determined by Multiple Linear intake at study entry and BMI slope were independent risk
Regression Analyses factors for the development of increased SUA levels, even
AtStudy  Slopes Over when adjustments were made for other metabolic disorders.
Variable Entry 8 Years Considering the beneficial effects of weight loss and cessation
BMI (kg/m?) —0.100t 0.322% of alcohol intake on uric aciéf-22 promotion of a health edu-
SBP (mm Hg) —0.049 0.101t cation program at the workplace for appropriate body weight
DBP (mm Hg) —-0.108% 0.102% and alcohol consumption may be important for primary pre-
Total cholesterol (mg/dL) —0.067* 0.172% vention of increased SUA levels for this population.
High-density lipoprotein cholesterol As for other biologic and behavioral factors for hyperurice-
(mg/dL) 0.030 —0.048 mia, metabolic disorders such as hypertriglyceridemia, low
Log triglyceride (mg/dL) —0.089t 0.241% HDL cholesterolemia, non—insulin-dependent diabetes melli-
Uric acid “T‘g’d” —0A71% B tus, and hypertension are frequently observed among individ-
Total protein (g/dL) —0.047 0.136% . . . .
HbA, , (%) —0.092+ _0.269% uals Wlth hyperurlceml_éu.‘i_%_-25 These disorders freq_uent!y
BUN (mg/dL) _0.0961 0.164% cluster within the same individual in “syndrome X” or “insulin
Hematocrit (%) —0.133% 0.096t resistance syndrome,” and a high SUA concentration has been
White blood cell (X 10%/pL) 0.070* —0.041 listed among the components of the insulin resistance syn-
Alcohol intake (g/d of ethanol) 0.069* —0.035 drome26-28 The observations that insulin stimulates the tubular
Smoking (cigarettes/d) -0.043 0.041 sodium-hydrogen exchanger and exerts a direct effect on in-
*p < 05. creasing renal sodium reabsorption have led to the proposal of
tP < .01. a unifying hypothesis that links hyperuricemia, low urinary uric

tP < .001. acid excretion, and decreased glucose use, ie, insulin resis-
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Table 5. Stepwise Linear Regression Analyses of Serum Uric Acid Slope Over 8 Years

Natural Standardized
Variables Coefficient Coefficient T value Cumulative R%*
Model not including serum uric acid level
Slope of BMI (kg/m?/yr) 0.114 0.204 43.638 0.101
Slope of HbA, . (%/yr) —0.227 -0.238 70.998 0.149
Slope of BUN (mg/dL/yr) 0.050 0.183 45.468 0.181
Slope of log triglyceride (mg/dL/yr) 0.258 0.139 21.578 0.201
Slope of total protein (g/dL/yr) 0.257 0.106 14.958 0.212
Hematocrit at study entry (%) —0.003 —0.092 10.54% 0.217
White blood cell at study entry (X 10%/uL) 0.048 x 1072 0.093 10.96% 0.224
HbA,. at study entry (%) —0.010 —0.068 5.81t 0.228
Model with serum uric acid level included

Slope of BMI (kg/m?/yr) 0.113 0.202 44.398 0.101
Slope of HbA, . (%/yr) -0.216 -0.226 65.788 0.149
Slope of BUN (mg/dL/yr) 0.050 0.184 47.608 0.181
Uric acid (mg/dL) -0.014 -0.161 35.508 0.204
Slope of log triglyceride (mg/dL/yr) 0.258 0.139 22.308 0.224
Slope of total protein (g/dL/yr) 0.260 0.107 15.898 0.235
Alcohol intake (g/d of ethanol) 0.027 x 1072 0.070 6.751 0.240
HbA, . at study entry (%) -0.012 —0.080 8.09% 0.245
White blood cell at study entry (X 10%/ulL) 0.048 x 102 0.092 11.10% 0.251
Hematocrit at study entry (%) —0.003 -0.075 7.301 0.256

*Percentage of variation accounted for = R? X 100. R, multiple correlation.

tP < .05.

P < .01.

§P < .001.

tance?93° Although not many population studies have ad- significantly negative association with BMI slope= —.110,
dressed the relation between triglyceride and SUA, a strond® <.001). The negative association of age with the develop-
positive correlation between triglyceride and SUA levels hasment of hyperuricemia may be partly explained by a larger
been demonstratéd.1824 Diabetic patients generally have weight gain among younger workers. Baseline hematocrit level
lower levels of SUA than those without diabetégg2425  was also negatively associated with SUA slope. The hematocrit
whereas higher levels of SUA have been observed among thodevel was significantly correlated with the baseline SUA level
with prediabetic status or impaired glucose tolera¥®eg.20.31  (r = .139,P <.001) and SUA slope (= —.164,P <.001) and
Furthermore, some studies have suggested that creatinine isshowed a highly negative association with hematocrit slope
major determinant of SUA level$:17However, epidemiologic  (r = —.397, P <.001). These results suggest that a random
evidence regarding SUA is conflicting as to the relationship ofeffect in a subject who in general has relatively high or low
SUA levels to total cholesterol, HDL cholesterol, untreatedvalues contributes to the negative association between the
hypertension, and smoking hab#ts20.23.24.31n this study, the  baseline hematocrit level and SUA slope.
baseline log triglyceride level and the slopes of BUN, log There are several limitations to our study. Identification of
triglyceride, and total protein were significantly associated withincidence cases of elevated SUA levels is one problem in
the development of increased SUA levels. On the other handgonducting longitudinal studies of this common condition. We
baseline HbA. level and HbA, slope were significantly in  are aware of the limitations implied in our dependence on
versely associated with the development of increased SUAannual measurements of SUA to define persons at risk and
levels. Thus, our findings highlight the clinical importance of those developing elevated levels of SUA.
determining hyperuricemia in subjects with other metabolic Another limitation is that the normouricemic cohort in this
disorders and vice versa. study may not be typical of the general population. Individuals
White blood cell count was significantly associated with the whose SUA or blood pressure levels were already elevated when
development of increased SUA levels, even when SUA levelthey were younger or who reported having undergone treatment
was included as a factor in the model. Characteristically, purindor hyperuricemia or hypertension were excluded from this sur-
overproduction occurs in myeloid and lymphoid proliferative vey. Thus, a healthy worker effect may exist in this study.
disordersi?-34 An increase in the proliferation rate of cells of  The third problem concerns the study participants lost to
any type may increase purine synthesis and degradation, so thellow-up during the course of the study. In this study, cases
the miscible SUA pool may enlarge, leading to hyperuricemia.that were not followed up did not differ from other cases with
Further investigations are needed to identify whether the whiteespect to age and baseline levels and slopes of BMI, blood
blood cell count plays a causative role in the development ofpressure, blood sample data, alcohol intake, or smoking habits.
increased SUA levels among healthy people. Therefore, we believe the influence of cases not followed up on
In this study, age was significantly negatively associatedestimations of the incidence of hyperuricemia and SUA trend
with the incidence of hyperuricemia and showed a weak butwas not very strong.
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Despite these potential limitations, our findings from a co- ACKNOWLEDGMENT
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