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Abstract 

Background The relationship between serum uric acid level (SUA) and periodontal diseases (PD) is still controversial, 
and few studies have been carried out in population with no element of metabolic syndrome especially in sub-Saha-
ran Africa. The aim of this study was to assess the relationship between PD and SUA in Cameroonian adults not suffer-
ing from metabolic syndrome.

Methods We carried out a cross-sectional study including Cameroonians aged over 18 years recruited in the general 
population and free of metabolic syndrome elements. They were assessed for frequency of consumption of purine-
rich foods, periodontal indices (plaque index, gingival index, calculus index, pocket depth and clinical loss of attach-
ment), and SUA. The diagnosis of PD was based on the American Academy of Periodontology criteria revised in 2015, 
and hyperuricemia was defined for values exceeding 70 and 60mg/L in men and women respectively. Comparison 
of SUA means was performed with the ANOVA test. Association between hyperuricemia and PD were evaluated using 
Fischer’s exact test. The threshold of significance was 0.05.

Results One hundred and seventy-four participants were included (57.5% women, mean age 29 (10.39) years). 
The frequencies of PD were 75.9%, gingivitis (59.1%) and periodontitis (40.1%). Hyperuricemia was found in 20.45% 
of people with PD, with no difference in frequency comparing with those without PD. The frequency of consumption 
of purine-rich foods was similar in individuals with and without PD. Serum uric acid levels were not different in indi-
viduals with and without PD, and differed among periodontal indices only for calculus index, where SUA were higher 
in participants with the highest score (p=0.026). We found no association between hyperuricemia and PD.

Conclusion In individuals without elements of metabolic syndrome, hyperuricemia affects one in five people 
with PD. There appears to be no link between SUA and overall periodontal status in this population. Further studies 
are needed to better understand the salivary interaction between uric acid and periodontium in our population.
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Clinical relevance
Scientific rationale for study
The relationship between periodontal disease and hyper-
uricemia remains poorly studied in Sub-Saharan Africa 
and Cameroon, especially among individuals without 
metabolic syndrome. A better understanding of this rela-
tionship will improve knowledge and strategies for the 
prevention and management of these affections.

Principal findings
We found that periodontal disease affects three out of 
four adults not suffering from metabolic syndrome, and 
hyperuricemia affects one-fifth. There appears to be no 
link between serum uric acid levels and periodontal dis-
ease in this group.

Practical implications
The relationship between serum uric acid levels and peri-
odontal disease may be dependent on elements of the 
metabolic syndrome. In the absence of these elements, it 
may not be necessary to assess for hyperuricemia. Fur-
ther studies are needed to better understand the salivary 
interaction between uric acid and periodontium in our 
population.

Background
Periodontal diseases (PD) are disorders affecting the sup-
porting tissues of the teeth. They are caused by excessive 
plaque formation, mainly due to infection, leading to 
inflammation and progressive destruction of the peri-
odontium [1]. Gingivitis and periodontitis are the main 
types of PD [2]. PD is a worldwide oral health problem, 
affecting over 1.5 billion people [3, 4]. In Africa, with lim-
ited access to dental care, these conditions pose an addi-
tional public health challenge [5]. In Cameroon, around 
62.2% of the population suffers from gingivitis and 15% 
from periodontitis [6]. They represent the main cause of 
tooth loss, which can compromise mastication, aesthet-
ics, self-confidence and quality of life [2]. Looking beyond 
the mouth, PD has been associated with a number of risk 
factors and conditions, of which cardiovascular risk fac-
tors such as hypertension, diabetes and dyslipidemia are 
particularly prominent, making it a significant and often 
overlooked contributor to morbidity [6–8]. Some of the 
biomarkers involved in the spectrum of cardiovascular 
disease such as uric acid, have been proposed as factors 
associated with PD, [9].

Uric acid derived from the catabolism of endogenous 
but mainly exogenous purines from the diet [10]. Hyper-
uricemia, which refers to elevated serum uric acid lev-
els (SUA), is the main metabolic abnormality associated 
with uric acid, and is a risk factor for gout and cardio-
vascular disease [11]. The relationship between SUA and 

PD is still a matter of controversy. Evidence from funda-
mental studies suggests that uric acid, and particularly 
hyperuricemia, plays a role in the pathogenesis of PD. 
The imbalance of the oral microbiome during periodon-
tal disease is thought to be responsible for chronic low-
grade systemic inflammation, which has been associated 
with the development of metabolic syndrome and hyper-
uricemia [9]. On the other hand, hyperuricemia may 
disrupt salivary and oral balance, leading to onset and 
progression of PD [12]. However, in the light of epide-
miological data, there is a real contradiction, with some 
studies suggesting that hypouricemia may have a harmful 
effect on the periodontal tissue. Thus, Tsai et al. showed 
that higher serum uric acid levels were associated with a 
greater risk of periodontitis [13]; Sato et al. corroborated 
this by showing that hyperuricemia could be a cause of 
alveolar bone destruction in obesity-related periodontitis 
[14]. Nevertheles, some authors, such as Sreeram et  al., 
Brotto et al. and Narenda et al., have found no relation-
ship between uricemia and PD [15–17]. Moreover, PD 
and hyperuricemia share a number of common risk fac-
tors, particularly the elements of the metabolic syndrome 
[18, 19]. It would therefore be crucial to evaluate the 
relationship between PD and SUA taking into considera-
tion the role of metabolic syndrome. To the best of our 
knowledge, few studies have been carried out in the adult 
population with no element of metabolic syndrome.

In Sub-Saharan Africa in general, and in Cameroon 
more specifically, the epidemiological importance of PD 
is certain, but little work is available on its relationship 
with uricemia. The aim of the present study was to assess 
the relationship between PD and SUA in Cameroonian 
adults with no evidence of metabolic syndrome, in order 
to enhance the state of knowledge on this subject.

Methods
Study design and setting
This was a cross-sectional study conducted from Decem-
ber 2023 to May 2024 at the Implantology and Peri-
odontology Laboratory of the Faculty of Medicine and 
Biomedical Sciences, University of Yaoundé I (Came-
roon). Biological assays were performed at the Biochem-
istry Laboratory of the University Hospital Centre of 
Yaoundé (Cameroon).

Participants
We included Cameroonians aged 18 and above residing 
in the city of Yaoundé, Cameroon. They were invited to 
participate by announcements in the general popula-
tion in public places. We excluded any participant with 
at least one element of the metabolic syndrome, namely: 
abdominal obesity, overweight or general obesity, hyper-
tension, diabetes, HDL or LDL dyslipidemia. People with 
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gout, chronic kidney disease (with glomerular filtration 
rate below 60  ml/min/1.73m2), pregnant women, HIV 
infection, and participants receiving hypo- or hyper-
uricemic medication were also excluded.

Sample size estimation
The minimum sample size was estimated at 167, using 
the size calculation formula with respect to our study 
type contained in the manual by Whitley and Ball [20]. 
We considered the prevalence of hyperuricemia in peo-
ple with periodontal disease in the study by Joo et al. 
(30.6%), with a power of 95% and an error rate of 7% [21].

Clinical data collection
After obtaining administrative authorizations from the 
various study sites, and ethical clearance, we invited each 
potential study participant, who was informed through 
an information notice available in official languages (Eng-
lish and French). All eligible participants completed an 
informed consent form prior to inclusion. Data were col-
lected using a data collection sheet. These included

– Sociodemographic data: age, sex;
– Oral hygiene habits: daily frequency of tooth brush-

ing, brushing period, type of toothbrush, brushing 
technique, type of toothpaste and frequency of oral 
hygiene visits;

– Lifestyle informations: alcohol consumption, tobacco 
consumption, frequency of consumption of purine-
rich foods. To assess the consumption of purine-rich 
foods, in the absence of validated tools in the Cam-
eroonian population, we carried out a semi-quanti-
tative assessment based on frequency of consump-
tion, using the recommendations of Cade et al. [22]. 
Purine-rich foods were selected on the basis of data 
from Central and West African populations with the 
highest purine content [23]. A nutritionist was con-
sulted at this stage. Consumption frequencies were 
assessed on a daily, weekly and monthly basis, and 
then weighted from 0 to 8 for a total score of 64. This 
made it possible to compare participants’ consump-
tion frequencies. The questionnaire is presented in 
Supplementary Table  1. The frequency of purine-
rich food consumption was stratified into low (score 
below the 25th quartile), moderate (score between 
the 25th and 75th quartiles), and high (score above 
the 75th quartile).

– Periodontal examination: the methodology was 
described in one of our previous publications [7]. 
The oral examination was complete and performed 
on each sextant (17–14, 13–23, 24–27, 37–34, 33–43, 
44–47) using mirrors, tweezers and Williams peri-
odontal probe graduated from 1 to 15 mm. The peri-

odontal indices estimated were: the Silness and Loe 
plaque index, the Green and Vermillon calculus index 
(direct assessment of oral hygiene), and the Loe and 
Silness gingival index [24–26]. Each index was strati-
fied (scores 0, 1, 2, and 3) as presented in Periodontal 
examination: the methodology was described in one 
of our previous publications [7]. The oral examina-
tion was complete and performed on each sextant 
(17–14, 13–23, 24–27, 37–34, 33–43, 44–47) using 
mirrors, tweezers and Williams periodontal probe 
graduated from 1 to 15 mm. The periodontal indices 
estimated were: the Silness and Loe plaque index, the 
Green and Vermillon calculus index (direct assess-
ment of oral hygiene), and the Loe and Silness gin-
gival index [24–26]. Each index was stratified (scores 
0, 1, 2, and 3) as presented in Supplementary Table 2. 
For each participant, we considered the highest 
score for each index. Periodontal pocket depth was 
assessed from the distance between the bottom of 
the periodontal pocket and the gingival margin. This 
was measured at six sites on each tooth: mesiobuc-
cal, distobuccal, mesio-lingual or mesio-palatal, 
disto-lingual or disto-palatal and lingual or palatal. 
Pocket depth and clinical attachment loss were strati-
fied from 0 to 3, as shown in Supplementary Table 3. 
Based on the criteria of the American Academy of 
Periodontology 1999, revised in 2015, we retained 
the diagnosis of gingivitis for a gingival index score of 
at least 1 present on at least two non-adjacent teeth 
[27]. The diagnosis of periodontitis was based on evi-
dence of loss of attachment and a pocket depth of at 
least 3 mm on two or more non-contiguous teeth. A 
patient with gingivitis and periodontitis was classi-
fied with the most severe condition, periodontitis.

Biological data
Uricemia was determined using the uricase method, 
using a reagent supplied by Biolabo®. It was performed 
on a venous blood sample taken after an 8-h fast. SUA 
was expressed in mg/L and hyperuricemia was defined 
for a value in men ≥ 70  mg/L, and in women ≥ 60  mg/L 
[11].

Statistical analysis
Data were analyzed using SPSS software version 23.0. It 
was also used to design the graphs. Continuous quanti-
tative variables were presented with mean and stand-
ard deviation, while those not following the normal 
distribution were presented with median and interquar-
tile range [quartile 25; quartile 75]. Categorical variables 
are presented with their counts and percentages. Means 
were compared using the one-factor ANOVA test. The 
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association between periodontal disease and hyperurice-
mia was investigated by comparing frequencies using Fis-
cher’s exact test, and measuring the odds ratio along with 
its 95% confidence interval (OR [95%CI]). For all tests 
used, the significance threshold was 0.05.

Results
Characteristics of the sample
We received 217 participants during the study period, 
of whom 174 were eligible for the study and were finally 
included. The 43 participants who were not included had 
at least one component of metabolic syndrome. The aver-
age age of the participants was 29 (10.39) years, ranging 
from 18 to 65  years. The sample included 100 (57.5%) 
women. Regarding their oral hygiene habits, the majority 
used medium-bristle toothbrushes (52.9%), brushed once 
a day (42.5%) or twice a day (53.4%), mostly used fluo-
ride toothpaste (83.9%), and went more than a year with-
out visiting the dentist (53.5%). Alcohol consumption 
was reported by 81 (46.1%) participants. The frequency 
of consumption of purine-rich foods was moderate and 
high in 92 (52.9%) and 47 (27%) participants respectively. 
These data are presented in Table 1.

Prevalence of periodontal diseases
Table  2 shows the periodontal index scores. Most par-
ticipants had a plaque and gingival index score of 1 or 
2, while most participants had a loss of attachment and 
pocket depth index score of 1. As for the calculus index, 
most participants had a score of 0 or 1. Periodontal dis-
ease was found in 132 (75.9%) participants, of whom 78 
(59.1%) had gingivitis, 54 (40.1%) had periodontitis.

Prevalence of hyperuricemia
Participants’ mean SUA was 54.98 (16.86) mg/L. Values 
ranged from 24 to 98 mg/L. The frequency of hyperurice-
mia was 20.7% in the total sample. It was significantly 
higher in men compared with women (62.89 (14.7) vs. 
46.63 (13.2) mg/L, p < 0.001), and in individuals with a 
purine-rich food frequency score ≥ 18 compared with 
the < 18 score group (56.9 (15.9) vs. 51.73 (15.86) mg/L, 
p = 0.043). The frequencies of hyperuricemia in partici-
pants with periodontal disease, gingivitis and periodon-
titis were respectively 20.45%, 20.51% and 20.37%. The 
frequency of hyperuricemia was 21.42% in individuals 
without periodontal disease (Fig. 1).

Association between serum uric acid levels 
and periodontal diseases
We first compared the mean serum uric acid levels in the 
different periodontal index score groups (Fig. 2 A-E), and 
found only that the uricemia of participants with calcu-
lus index score 3 was significantly higher compared to 

those with score 0 (Fig. 2-C; p = 0.026). Subsequently, we 
compared the mean serum uric acid levels between par-
ticipants with and without periodontal disease, as well 
as those of the different periodontal disease groups, and 
found no significant difference. We also compared the 
mean scores for the frequency of purine-rich food con-
sumption in these different groups, taking the group with 
no periodontal disease as a reference, without finding 
any significant difference. These results are presented in 
Table 3. We also assessed the association between hyper-
uricemia and periodontal disease, taken together and 
separately, without finding any significant association 
(Table 4).

Table 1 Information on participants’ oral hygiene habits and 
lifestyles

IQR interquartile range [Q25; Q75], Q25 25th quartile, Q75 75th quartile

Variables Effectives (%)

Toothbrush type, n (%)
 Hard 4 (2.3)

 Medium 92 (52.9)

 Soft 73 (42)

 Traditional 5 (2.9)

Brushing technique, n (%)
 Horizontal 26 (14.9)

 Vertical 33 (19)

 Mixed 115 (66.1)

Brushing period, n (%)
 Before meal 78 (44.8)

 After meal 96 (55.2)

Toothpaste type, n (%)
 Fluoride 146 (83.9)

 Non-fluoride 28 (16.1)

Daily brushing frequency, n (%)
 0 2 (1.1)

 1 74 (42.1)

 2 93 (53.4)

 3 5 (2.9)

Annual frequency of visits to the dentist, n (%)
 0 93 (53.4)

 1 52 (29.9)

 2 23 (13.2)

 3 2 (1.1)

 4 4 (2.3)

Score for frequency of consumption of purine-rich foods
 Median [IQR] 14 [10; 21]

 Low frequency (< Q25), n (%) 35 (20.1)

 Moderate frequency ([Q25; Q75[, n (%) 92 (52.9)

 High frequency (≥ Q75), n (%) 47 (27)

Alcohol consumption, n (%) 81 (46.1)

Tobacco consumption, n (%) 5 (2.9)
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Discussion
The aim of the present study was to investigate the rela-
tionship between periodontal disease and serum uric 
acid levels in a group of Cameroonian adults with no 
evidence of metabolic syndrome. We found that, in this 
group, the frequency of hyperuricemia did not appear to 
differ between people with periodontal disease and those 
without. To the best of our knowledge, this is the first 
study of its kind in sub-Saharan Africa.

Like PD, serum uric acid levels are also linked to meta-
bolic syndrome. Several data in the literature point to 
the shared risk factors that largely explain the associa-
tion between these two entities. Hypertension, diabetes, 
dyslipidemia and obesity are all important metabolic fac-
tors that share with hyperuricemia and PD a contingent 
of genetic, epigenetic and environmental risk factors, 
notably the oral and intestinal microbiome, and lifestyle 
attitudes such as alcohol consumption, smoking and a 
sedentary lifestyle [28–32]. These pathways converge 
towards dysbiosis, chronic low-grade inflammation at tis-
sue and vascular level [9]. In order to better characterize 
the link between SUA and PD, it is important to assess 
this relationship while taking cardiometabolic risk factors 

into account. However, there are currently few data on 
this subject in the literature, particularly in populations 
free of metabolic syndrome. We therefore considered it 
appropriate to carry out this study in a population with 
no evidence of metabolic syndrome, residing in sub-
Saharan Africa, also given the scarcity of data regarding 
this association in this region.

We found that hyperuricemia affected 20.7% of par-
ticipants with periodontal disease, with no difference 
between types of PD, and no difference from individu-
als without PD. What’s more, no association was found 
between hyperuricemia and PD in general, or with PD 
types separately. These results corroborate those of 
Brotto et al. who found no association between urice-
mia and periodontal disease in the general population 
[16]. However, these findings differ from those of Tsai 
et al. who found that higher serum uric acid levels were 
associated with a greater risk of periodontitis [13]. The 
association between SUA and PD remains controversial. 
Uppin et al. in a systematic review of 6 studies in 2023 
found that SUA were significantly altered in individuals 
with PD compared with those without. However, they 
reported that, with current evidence, it remains difficult 

Table 2 Distribution of the population according to periodontal index scores

Score Plaque index (Silness 
and Loe)
n (%)

Calculus index (Green and 
Vermilion)
n (%)

Gingival index (Loe and 
Silness)
n (%)

Pocket depth
n (%)

Clinical 
attachment 
loss n (%)

0 7 (4) 52 (29.9) 47 (27) 119 (64.8) 106 (60.9)

1 91 (52.3) 82 (47.1) 85 (48.9) 53 (30.5) 26 (14.9)

2 75 (43.1) 29 (16.7) 41 (23.6) 2 (1.1) 32 (18.4)

3 1 (6) 11 (6.3) 1 (0.6) 0 (0) 10 (5.7)

Fig. 1 Frequency of hyperuricemia in different sample groups
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to conclude whether they are significantly higher or 
lower in PD [33]. While Byun et al. in a Korean study 
between 2004 and 2016 found that hyperuricemia would 
be a protective factor in periodontal disease [19]. Results 
also corroborated by Xu et al. in the National Health 
and Nutrition Examination Survey (NHANES) of data 
collected between 2011 and 2014 [34]. Joo et al. also 

found in a Korean study between 2016 and 2018 that 
hypouricemia increased the risk of periodontal disease by 
(OR = 1.62; 95% CI [1.13; 2.23]), while hyperuricemia did 
not [21]. However, given our sample size, we were unable 
to perform the analysis for hypouricemia.

We found that the highest calculus index had signifi-
cantly higher serum uric acid levels (Fig.  2-C), but no 

Fig. 2 A-E Comparison of serum uric acid levels in different periodontal index score groups. A: comparison of serum uric acid levels in the gingival 
index score groups (0, 1, and 2); B: comparison of serum uric acid levels in the plaque index score groups (0, 1 and 2); C: comparison of serum uric 
acid levels in the calculus index score groups (0, 1, 2 and 3); D: comparison of serum uric acid levels in pocket depth index score groups (0, 1 and 2); 
E: comparison of serum uric acid levels in the clinical attachment loss index score groups (0, 1, 2 and 3)
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difference in other periodontal indices. The literature 
reports more severe periodontal damage in individuals 
with hyperuricemia [12]. In the absence of the metabolic 
syndrome, the hypothesis of gingival damage in relation 
to elevated salivary uric acid levels seems more plausi-
ble, as demonstrated in studies in rats [12]. In humans, 
a meta-analysis of 14 studies by Uppin et al. in 2022 
found that individuals with PD had lower crevicular and 
salivary uric acid levels, in contrast to blood levels, a sit-
uation that remains unexplained to this day [35]. These 
findings concur with those of Ye et al. in a more recent 
meta-analysis in 2023 [36]. In addition, elevated salivary 
uric acid levels would presumably be an anti-inflamma-
tory marker after treatment of PD [37]. It would there-
fore be important to be able to jointly assess serum and 
salivary levels in a larger sample within our population in 
order to improve the state of knowledge on this subject.

Certain limitations must be borne in mind when inter-
preting the data from our study. The lack of evaluation of 
alveolar bone loss by radiography, which is an important 
element in defining the stage of periodontitis. Another 

limitation is the small sample size, which was highly 
selective in order to limit metabolic bias. Surely, a longi-
tudinal study would provide a better answer to the ques-
tion, with clustering according to the elements of the 
metabolic syndrome, in order to assess their individual 
influences, and the effect of treatments. Finally, it would 
be useful to consider the degree of inflammation, which 
can be assessed using indices such as the “Periodontal 
inflamed surface area (PISA)”, in order to get a more pre-
cise idea [38].

Conclusion
In this sample of adults without metabolic syndrome 
components, periodontal disease accounted for 75%. 
The prevalence of hyperuricemia among patients with 
periodontal disease was 20%. No association was found 
between serum uric acid levels and periodontal disease. 
The relationship described between uricemia and perio-
dontal disease seems to be more dependent on metabolic 
syndrome. However, further studies are needed with a 
longitudinal design and measurement of salivary uric 
acid levels in this population.
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