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ABSTRACT. A study was conducted in King Abdulaziz University to assess
the méan uric acid level, the prevalence of hyperuricaemia among the Uni-
versity staff and to investigate the related risk factors. The mean uric acid level
was 5.0 mg/dl (0.30 mmol/1); men had a higher mean value than women (5.7
mg/dl, 0.34 mmol/l vs 3.6mg/dl, 0.22 mmol/l), respectively. Hyperuricaecmia
was found in 10.2% of the population examined, still hyperuricaemia was
higher among men (13.8%) than women (2.5%). To study the related risk fac-
tors, univariate and multiple logistic regression analysis were carried out. The
risk factors that were significantly associated with hyperuricaemia included
sex and body overweight. Men were at 7.1 more risk to develop hyper-
uricaemia than women and overweight individuals were at 3.8 more risk than
normal weight individuals. '
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Introduction

Plasma uric acid is the end-product of the purine metabolism; it is genetically de-
termined and influenced by multiple factors!!]. Elevation of plasma uric acid is called
hyperuricaemia and its importance lies in its relation to two diseases: gout and coronary
distribution of plasma uric acid in the different ethnic groups[3'4], and to establish the
association between plasma uric acid and diseases such as ccronary heart diseases [° -10]
"~ and hypertension[9'12]L Also, earlier studies have shown that subjects with impaired glu-
cose intolerance had the highest plasma uric acid levels while there was a negative as-
sociation between plasma uric acid and diabetes mellitust13-16], Obesity was one of the
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risk factors previously identified to be the most common and important predictor of
plasma uric acid(+17-19],

The aim of the present study was to assess the mean uric acid level, the prevalence of
hyperuricaemia among the staff of King Abdulaziz University (KAU) and to investigate
the possible related risk factors.

Material and Methods

A multi-stage random sample of KAU teaching staff and employees was selected. A
first stage stratified random sampling with three groups, proportional allocation was
performed to determine the proportion of the total for each of the three groups: college,
deanship and administration staff. This was followed by a second stage systematic sam-
pling to select the required number of subjects in each group based on its size.

Data was collected using three methods: an in-person interviewing with a structured
questionnaire to collect information on demography, life style, dietary habits and dis-
eases history; direct observation for physical examination and anthropometric measures;
and blood analysis using Refletron® Boehringer Mannheim GmbH2Y for cholesterol
(mg/dl, or mmol/1) and uric acid (mg/dl, or mmol/]) taking fresh capillary blood sam-
ples. The Refletron® was calibrated daily and the test for uric acid measurement de-
pends on the presence of uricase which oxidises uric acid in the presence of oxygen.

Hyperuricaemia was defined as uric acid level of >7.0mg/dl (>0.42mmol/1) for men
and >6mg/dl (>0.36mmol/l) for womenl!321l, Hypercholesterolaemia was defined as
cholesterol level of 2240mg/dl[22'24]. The body mass index was calculated as weight in
kg/ (Height in m)? and classified into normal (>27.2 for men and >26.9 for women) and
overweight (>27.2 for men and 226.9 for women), respectively[25]. Hypertension was
defined as any case with systolic blood pressure 2140 mmHg and/or diastolic blood
pressure >95 mmHg. Diabetic subjects were those who reported to have diabetes mellit-
us and receiving regular medical supports. High fat intake was considered according to
the frequency of reported organ meat consumption.

Data analysis was carried out using SPSS/PC computer package software. The pro-
cedures for statistical analysis were as follows: 1) t-test and ANOVA to detect sig-
nificant differences between means; 2) chi-square test to determine the association be-
tween each independent variable(s) and dependent variable(s) for univariate analysis; 3)
multiple logistic regression analysis was done, the dependent variable was hyper-
uricaemia while the independent variables were age, sex, body mass index, fat intake,
hypercholesterolaemia and diabetes mellitus.

Results

A total of 863 participants with known blood uric acid level were included in the
study. There were 586 (67.9%) men and 277 (32.1%) women. Table 1 shows the dis-
tribution of the mean uric acid and prevalence of hyperuricemia by age and sex. The
mean uric acid was 5.0 mg/dl, (0.30 mmol/l) (95% CI=4.9-5.1) and the prevalence of
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hyperuricaemia was found to be 10.3%. Men had a significantly (P<0.001) higher mean
uric acid of 5.7 mg/dl, (0.34 mmol/l) (95% CI=5.6-5.8) than women who showed a
mean value of 3.6 mg/dl, (0.22 mmol/1} (95% CI1=3.4-3.7), respectively.

TasLe 1. Distribution of the mean uric acid and prevalence of hyperuricemia by agé and sex.

Men
Age Examined Mean 95% CI*  Prevalence of hyperuricemia
no. no. (%) -
20-29 years 61 5.5 5.2-5.8 5 8.2
30-39 years 192 5.7 5.5-5.9 30. 15.6
40-49 years 195 5.7 5.5-5.9 30 154
50 + years 138 57 5.5-59 16 11.6
Total 586 5.7 5.6-5.8 81 13.8
Women
20-29 years 49 3.1 2.8-33 0 0.0
30-39 years 112 34 3.2-36 1 09
40-49 years 90 4.0 3.6-4.3** 4 44
50 + years 26 39 3445 2 7.7
Total 277 3.6 34-37 7 2.5
Total
20-29 years 110 44 4.1-47 5 4.5
30-39 years 304 4.8 4750 31 © 102
40-49 years 285 5.2 5.0-53 34 11.9
50 + years - 164 5.4 5.2-5.6 18 11.0
Total 863 5.0 4.9-5.1 88 10.2

* 95%CI = 95% confidence interval
**Significant change according to the 95% confidence interval

There was no relation detected between the mean uric acid and age in men. How-
ever, the mean uric acid in women was found to increase significantly with age and .
women of 40 years and over showed a significantly higher mean uric acid level than the
younger groups (Figure 1). Despite this increase in mean uric acid with age, the mean
values in women were less than that in men and this was seen for all age groups. '

The significant correlates of hyperuricaemia in the univariate analysis (Table 2) were
sex and body mass index. Men were 6.2 times more at risk of hyperuricaemia than
women. Overweight subjects had 3.6 times higher rate than normal individuals. The
association of age, fat intake, cholesterol and diabetes mellitus to hyperuricaemia did
not reach statistical significance. Although hypertensives were at 1.5 more risk of hyper-
uricaemia than the normotensives, the results did not reach statistical significance.

The logistic regression model for hyperuricaemia is shown in. Table 3. Seven in-
dependent variables were analyzed, the significantly related factors to hyperuricacmia
were still sex (OR = 7.1, 95% CI = 3.0-16.8) and body mass index (OR = 3.8, 95%
CI =2.2-6.4), respectively.
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Fig. 1. Distribution of the mean uric acid by age and sex.
Tasie 2. Correlates of hyperuricemia in univariate analysis.
. Hyperuricemia 0Odds ratio | 95%CI* for
Correlates Categories
Yes No ~ OR OR
Age _
20-29 years S 105 1.0 -
30-39 years 31 2713 2.4 09-7.2
40-49 years 34 251 28 1.0-8.5
50 + years 18 146 2.6 0.9-8.3
Sex**
women 7 270 1.0 -
men 81 505 6.2 2.7-14.8
Body mass index** . ‘
normal 21 410 1.0 -
overweight 65 357 3.6 2.1-6.1
Fats :
normal 29 273 1.0 -
high intake 59 502 1.1, 0.7-1.8
Blood pressure
< 140/95mmHg 63 612 1.0 -
> 140/95mmHg 25 160 15 0.9-2.6
Cholesterol
< 240mg/dl 83 691 1.0 -
2 240mg/di 5 74 0.6 0.2-1.5
Diabetes mellitus
normal 82 707 1.0 -
diabetic 6 68 0.8 0.3-1.9

* 95%CI = 95% confidence interval

**P < 0.001
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Taste 3. Logistic regression analysis of hyperuricemia.

Risk factors Categories Odds ratio 95%CI* 1 4

Age 0.9226
< 40 years 1.0
40 + years 1.1 0.6-1.7

Sex ‘ 0.0000
women 1.0
men 7.1 3.0-16.8

Body mass index 0.0000
normal ‘ 1.0

) overweight : 38 2.2-6.4

High fats in diet 0.7913
no 1.0 :
yes 0.9 0.6-1.6

Blood pressure : 0.7842
< 140/95mmHg 1.0
> 140/95mmHg 1.1 0.6-1.8

Cholesterol 0.3711
< 240 mg/dl ) 1.0
240 + mg/dl 0.6 0.2-1.7

Diabetes mellitus _ . 0.2544
normal 1.0
diabetic - 0.6 0.2-1.5

*95%CI=95% confidence interval

Discussion
In the previous studies'?®28] in Saudi Arabia, the mean uric acid level ranged be-
tween 4.3 to 5.8 mg/dl for men and from 3.4 to 4.8 mg/dl for women. Our results were
nearly similar to such studies, as the mean uric acid measured was 5.7 mg/dl, (0.34
mmol/l) (range: 5.6-5.8 mg/dl) for men; 3.6 mg/dl, (0.22 mmol/l) (range: 3.4-3.7 mg/dl)
for women and the total mean uric acid was 5.0 mg/dl (range: 4.9-5.1 mg/dl). The mean
uric acid level was significantly higher in men than women Wthh confirms the results
of previous study on Saudi populatlonm]

Our results compared with other studies®®”! show no significant influence of age on
the mean uric acid level in men. However, the mean uric acid level in women was found
to increase significantly with age. In the present study, women of 20-39 years showed
nearly unchanged mean uric acid values. Then, the mean uric acid level showed an in-
crease for older women. Despite this rise, which appears to be correlated with age of
menopause, suggesting a possible hormonal control; values in women did not reach
those in men of comparable age.

The strongest factors related to hyperuricaemia in the univariate analysis and the mul-
tiple logistic regression model were sex and body mass index. The multiple logistic re-
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gression analysis has shown that men were at 7.1 times more at risk to develop hyper-
uricaemia that women which confirms previous published.‘findings[3'29'30].

Overweight was previously published“’ 30] 5 be associated with hypertension and
hyperuricaemia. The results support this finding as overweight.individuals were at 3.8
more risk to develop hyperuricaemia than normal weight individuals.

Several studies revealed the association of hypertension and hyperuricaemia[l L, 31, 32].
In the present study this relation did not reach statistical significance. The correlation of
hypertension to hyperuricaemia may be related to a renal diseasel®3] which was not re-
ported by the participants of the present study.

In previous studies!® 33) the association between hypercholesterolaemia and hyper-
uricaemia was not proved and our findings support such observation. Also our results
did not show the association of hyperuricaemia to high fat consumption which was de-
tected it previously published studies3%,

Some studies revealed a negative association between diabetes mellitus and hyper-
uricaemial !0} this relation was seen in our results but did not reach statistical sig-
nificance. '

Nevertheless, the present study has revealed that hyperuricaemia is strongly associat-
ed with sex and overweight and probably with hypertension. The results of this epidemi-
ological study have raised the possibility that non-pharmacological primary prevention
strategies may be feasible. For example, men with a history of hypertension and weight
gain in adulthood are at the highest risk for developing hyperuricaemia. These men
should be counselled to lose weight, have their hypertension controlled and advised to
increase their physical activities.
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