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Abstract 

This study aimed to compare two laboratory methods, enzyle-linked immunosorbent assay 
(ELISA) and the latex aggluRnaRon test, for the detecRon of serum C-reacRve protein in indi-
viduals with different periodontal health statuses. Inn addiRon, the study evaluated the as-
sociaRon between CRP levels, periodontal disease severity, age, and gender. A case-control 
study including 90 parRcipants (30 healthy, 30 with gingiviRs, and 30 with periodonRRs was 
performed. Clinical periodontal examinaRons were done, and serum samples were collected 
for CRP analysis by latex aggluRonaRon rtest and ELISA. Chi-square, one-way ANOVA, and 
Tukey post hoc analyses were performed to compare CRP levels among the study groups and 
to determine correlaRons between CRP levels, disease severity, age, and gender. Serum CRP 
levels increased significantly with periodontal disease severity (P < 0.001). ELISA detected 
higher CRP concentraRons from healthy controls than from individuals with periodonRRs, 
while the latex aggluRnaRon test showed high specificity (96.2%) but low sensiRvity (27%) for 
CRP detecRon. The elevaRon was associated with increasing disease severity, indicaRng its 
potenRal use as a biomarker of periodontal inflammaRon. Age showed a significant associa-
Ron with disease severity, whereas geneder was not significantly associated. Serum CRP lev-
els increased significantly with periodontal disease severity. Although the latex aggluRnaRon 
test demonstated high specificity abd ay serve as a rapid screenkng method, ELISA provided 
superior sensiRvity and quanRtaRve accuracy, making it the preferred method for clinical and 
research applicaRons. 
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Introduc)on 
Periodontal disease is a mulRfactorial and 
chronic inflammatory condiRon, which is 
caused due to an imbalance within the dental 
plaque and involves progressive destrucRon of 
the supporRng structures of teeth, such as the 
gingiva, periodontal ligament, cementum, and 
alveolar bone. Periodontal disease is caused by 
the interacRon of bacteria and the host im-
mune response, causing destrucRon of connec-
Rve Rssue and lead eventually to alveolar bone 
resorpRon [1,2]. Beyond its local effects, 

periodontal disease has been increasingly rec-
ognized as a potenRal contributor to systemic 
inflammaRon. During periodontal infecRon, 
bacterial products and inflammatory media-
tors may enter the systemic circulaRon, sRmu-
late the hepaRc producRon of acute-phase pro-
teins and amplify the systemic inflammatory 
response. Consequently, periodonRRs has 
been associated with elevated circulaRng lev-
els of inflammatory biomarkers that have been 
implicated in several chronic systemic condi-
Rons, including diabetes mellitus, rheumatoid 
arthriRs and cardiovascular disease [2,3]. 

Among these biomarkers, one of the acute-
phase proteins that has been studied the most 
is C-reacRve protein (CRP). Hepatocytes are 
the main producers of CRP in response to pro-
inflammatory cytokines, especially interleukin-
6 (IL-6). CRP is crucial for innate immunity be-
cause it acRvates complement, opsonizes mi-
crobes, and controls inflammatory processes. 
Serum CRP concentraRons increase rapidly 
during acute and chronic inflammatory condi-
Rons and decrease following the resoluRon of 
inflammaRon, making CRP a reliable indicator 
of systemic inflammatory acRvity [2,4,5]. 
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Moreover, greater CRP levels are associated 
with increased probing pocket depth, clinical 
acachment loss, and bleeding on probing, 
hence confirming its potenRal as a biomarker 
for periodontal disease acRvity and progres-
sion.  Several clinical studies have shown signif-
icantly higher serum CRP concentraRons in pa-
Rents with periodonRRs compared with perio-
dontally healthy individuals, indicaRng that 
CRP may reflect both periodontal inflamma-
tory burden and disease severity [6,7].  
Accurate measurement of CRP is therefore im-
portant for both clinical pracRce and research. 
Several laboratory techniques are available for 
CRP determinaRon, including immunoturbidi-
metric assays, latex aggluRnaRon tests, and en-
zyme-linked immunosorbent assay (ELISA). 
ELISA is well recognized as a highly sensiRve 
and quanRtaRve immunoassay with excep-
Ronal analyRcal precision that can idenRfy low 
amounts of CRP. In contrast, the latex aggluR-
naRon test is a rapid, simple, and cost-effecRve 
qualitaRve or semi-quanRtaRve method that 
can be performed with minimal laboratory in-
frastructure, making it parRcularly suitable for 
rouRne clinical screening and resource-limited 
sedngs [8,9]. 
Although numerous investigations have evalu-
ated CRP as a biomarker of periodontal inflam-
mation, relatively few studies have directly 
compared the clinical applicability of ELISA and 
latex agglutination for CRP assessment across 
different periodontal conditions, particularly in 
Middle Eastern populations. In addition, lim-
ited evidence is available regarding the rela-
tionship between CRP concentrations, perio-
dontal disease severity, and demographic vari-
ables such as age and gender within the same 
study population. Therefore, the present case-
control study aimed to compare serum CRP 
levels measured by ELISA and the latex aggluti-
nation test among periodontally healthy indi-
viduals and patients with gingivitis or perio-
dontitis. The study also examined the associa-
tion between serum CRP concentrations, peri-
odontal disease severity, age, and gender to 
evaluate the potential clinical value of CRP as a 
biomarker of periodontal inflammation. 
 
Material and Methods 
A case-control study was conducted to invesR-
gate the associaRon between serum CRP levels 
and periodontal disease among adults aged 
20–60 years. A total of 90 parRcipants were re-
cruited from different private dental clinics. Ac-
cording to their periodontal condiRon, parRci-
pants were allocated into three equal groups (n 
= 30 per group): a healthy control group, a gin-
giviRs group, and a periodonRRs group. The di-
agnosis and classificaRon of periodontal condi-
Rons were established according to the 2018 
ClassificaRon of Periodontal and Peri-Implant 

Diseases and CondiRons. Clinical periodontal 
assessment included the Plaque Index, Bleed-
ing Index, Probing Pocket Depth, and Clinical 
Acachment Loss. Healthy subjects with normal 
periodonRum were included in the control 
group, while subjects with either gingiviRs or 
periodonRRs were grouped based on their clin-
ical condiRons. Criteria for inclusion in the 
study were paRents who were systemically 
healthy individuals without any prior exposure 
to anRbioRcs in the previous 6 months, any 
prior treatment in their periodonRum within 
the previous months, the presence of any mu-
cosal lesions, any intake of drugs affecRng per-
iodontal Rssues, and no prior smoking habit. 
This was done to reduce the impact of any con-
founders that may affect the serum level of 
CRP independent of periodonRRs. Post hoc 
power analysis was performed using G*Power 
3.1.9.7. Based on a one-way ANOVA with three 
groups, a total sample size of 90 parRcipants, 
an alpha level of 0.05, and the observed effect 
size (Cohen's f = 1.10), the achieved staRsRcal 
power (1 − β) was >0.999, indicaRng that the 
study was adequately powered to detect dif-
ferences in serum CRP levels among the study 
groups. 
Two immunological procedures were used to 
assess serum C-reacRve protein levels: the la-
tex slide aggluRnaRon test and ELISA. IniRally, 
all serum specimens were evaluated using the 
latex slide aggluRnaRon technique, a quick 
qualitaRve immunoassay that relies on the vis-
ual aggluRnaRon of latex parRcles coated with 
anR-human CRP anRbodies. The formaRon of 
visible aggluRnaRon indicated the presence of 
CRP at or above the assay's detecRon thresh-
old, whereas the absence of aggluRnaRon was 
interpreted as a negaRve result (Figure 1).  
The levels of CRP concentraRon in the serum 
were then evaluated for each sample using a 
commercial ELISA test kit in compliance with 
the manufacturer's instrucRons. ELISA is a very 
sensiRve immunoassay that measures CRP 
quanRtaRvely using an anRgen-anRbody reac-
Ron. EnzymaRc colorimetric detecRon is also 
used. The opRcal density was measured using 
a microplate reader, and the CRP concentra-
Rons were determined using a calibraRon 
curve based on CRP standards. The use of a la-
tex aggluRnaRon test followed by ELISA made 
it possible to compare a rapid qualitaRve tech-
nique with a quanRtaRve laboratory procedure 
for determining CRP levels [9]. 

 
Figure 1. Latex aggluRnaRon slide “1- posiRve 
aggluRnaRon; 3-4-5-6- negaRve aggluRnaRon.” 
 
StaRsRcal analyses were carried out using IBM 
SPSS StaRsRcs version 20.0 (IBM Corp., Ar-
monk, NY, USA). Categorical data were re-
ported as frequencies and percentages, 
whereas conRnuous variables were presented 
as mean ± SD. Differences in mean CRP levels 
and age across study groups were analyzed us-
ing one-way ANOVA, followed by Tukey's post 
hoc test for pairwise comparison. The Pearson 
chi-square test was used to assess the associa-
Rons between categorical variables. StaRsRcal 
significance was defined as a P-value of <0.05. 
 
Results 
Ninety parRcipants were parRcipated in the 
study, evenly divided into three groups (n = 30 
each): healthy controls, gingiviRs paRents, and 
periodonRRs paRents. The demographic fea-
tures of the parRcipants are illustrated in (Fig-
ure 2). Gender distribuRon was comparable 
among the groups, Pearson's Chi-square analy-
sis revealed no significant associaRon between 
gender and gingival health status (χ² = 4.286, df 
= 2, P = 0.117). Therefore, the distribuRon of 
periodontal condiRons was independent of 
gender within the study populaRon. The mean 
age increased progressively across the study 
groups, with the highest mean age observed in 
the periodonRRs group (Figure 3). 
The prevalence of posiRve CRP differed signifi-
cantly among the study groups, as shown in 
(Table 1). The periodonRRs group showed the 
highest frequency of CRP posiRvity (21/30, 
70.0%), followed by the GingiviRs group (5/30, 
16.7%) and the Control group (2/30, 6.7%). A 
chi-square analysis demonstrated a highly sig-
nificant associaRon between study group and 
CRP status (χ² = 31.36, df = 2, P < 0.001). Pair-
wise comparisons showed that the PeriodonR-
Rs group had significantly higher CRP posiRvity 
than both the GingiviRs and Control groups (P 
< 0.001 for both comparisons), whereas the 
difference between the GingiviRs and Control 
groups was not staRsRcally significant (P > 
0.05). Table-2	and Figure-4 illustrate this. 
Serum concentraRons of C-reacRve protein 
CRP measured using ELISA increased gradually 
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among the study groups. The mean CRP con-
centraRon was significantly lower among 
healthy controls (0.98 ± 0.32 mg/L), higher 
among paRents with gingiviRs (1.40 ± 0.66 
mg/L), and highest among periodonRRs pa-
Rents (2.95 ± 1.14 mg/L) (Table 3). Significant 
variaRons in the mean blood CRP concentra-
Rons among all research groups were shown 
by the post hoc Tukey's mulRple comparison 
test (Table-4). In comparison to the gingiviRs 
and periodonRRs groups, the healthy group 
had significantly lower CRP levels (mean differ-
ence = 0.42 mg/L, P = 0.021; and 1.97 mg/L, P 
< 0.001, respecRvely). AddiRonally, compared 
to the gingiviRs group, the periodonRRs group 
had significantly higher CRP levels (mean dif-
ference = 1.55 mg/L, P < 0.001). 
Table 6 shows the diagnosRc accuracy of the la-
tex aggluRnaRon test for serum CRP when 
compared with ELISA. The sensiRvity of the la-
tex aggluRnaRon assay was 27.0%. This shows 
that about a quarter of study parRcipants with 
raised CRP detected by ELISA also had a posi-
Rve latex result. Specificity of the latex assay 
was 96.2%. 
The posiRve predicRve value (PPV) of the latex 
assay was 83.3%. This means that most study 
parRcipants with a posiRve latex result were 
correctly classified and had raised CRP concen-
traRons by ELISA standards. On the other hand, 
the negaRve predicRve value was 65.4%. This 
means that about a third of parRcipants with 
negaRve latex test results were false negaRves 
by ELISA standards. Overall, the latex aggluR-
naRon correctly classified about two-thirds of 
all parRcipants (accuracy = 67.8%). The Cohen's 
kappa coefficient (κ = 0.259) showed fair agree-
ment between the latex aggluRnaRon method 
and ELISA. 
	
Discussion 
This research has assessed the usefulness of 
CRP as a marker for the diagnosis of periodon-
tal disease using two different methods of 
measurement: ELISA and latex aggluRnaRon. 
The results indicated that the posiRve rate of 
CRP was significantly higher in periodonRRs 
than in gingiviRs and in healthy individuals. This 
result has supported the hypothesis that the 
level of systemic inflammatory markers corre-
lates with the intensity of inflammaRon of per-
iodontal Rssue. This finding confirms that peri-
odonRRs should be regarded not only as an in-
fecRon but also as a systemic inflammatory dis-
ease.  
The current invesRgaRon showed that as peri-
odontal disease severity increased, CRP posi-
Rvity as measured by the latex aggluRnaRon 
test gradually increased. PosiRve latex re-
sponses were seen in only 6.7% of healthy in-
dividuals, but they increased to 16.7% in 

gingiviRs paRents and 70.0% in periodonRRs 
paRents. This pacern indicates that when per-
iodontal disease worsens, systemic inflamma-
tory acRvity increases, raising circulaRng CRP 
levels that the latex aggluRnaRon test may de-
tect. 
Likewise, the quanRtaRve analysis using ELISA 
also showed a gradual increase in CRP levels in 
the sera of the groups being studied. The 
healthy group had the least mean CRP level at 
0.98 ± 0.32 mg/L; next is the gingiviRs group 
with a CRP level of 1.40 ± 0.66 mg/L, and the 
greatest level of CRP was found in the group of 
paRents suffering from periodonRRs at 2.95 ± 
1.14 mg/L. The mean level of CRP in the perio-
donRRs group was around three Rmes greater 
than in the healthy control subjects and more 
than twice that of the gingiviRs group.  
A very significant difference was observed 
when all three groups were compared together 
(P < 0.001). the parallel increase in latex posi-
Rvity and ELISA measured CRP concentraRons 
suggests that both methods reflect similar 
trends in periodontal disease severity; how-
ever, only fair agreement was observed be-
tween the two assays (Cohen's κ = 0.259). 
There was a staRsRcally significant difference 
(P < 0.001) among the three groups considered 
in the overall comparison. The correlaRon be-
tween increasing posiRve results of the latex 
test and CRP concentraRon determined by 
ELISA demonstrates a high degree of concord-
ance between qualitaRve and quanRtaRve 
tests. These results are in accordance with data 
from the literature that showed the clinical sig-
nificance of CRP in periodontal disease [6], 
which noted a staRsRcally significant relaRon-
ship between the CRP level in the serum and 
the presence of periodonRRs and proved that 
increased CRP means an acRve inflammatory 
process in periodontal Rssues. In the same 
way, Sawhney et al. (10), who studied the sali-
vary CRP, found staRsRcally significant CRP lev-
els in the saliva of paRents with periodontal 
disease compared with healthy subjects. CRP 
can bind phosphoethanolamine and phospho-
choline from degraded bacterial and host cell 
membranes, chromaRn, small nuclear ribonu-
cleoproteins, laminin, and fibronecRn in the 
presence of calcium [11]. When CRP binds with 
the menRoned ligands, it acRvates the comple-
ment cascade. CRP receptors are located on 
the surface of macrophages, monocytes, and 
neutrophils; hence, bound CRP targets the bac-
teria and damaged host cells for phagocytosis 
and helps in amplificaRon of subsequent in-
flammatory responses. That is why the level of 
CRP is increased in periodonRRs compared 
with gingiviRs and healthy people. 
Nevertheless, in previous studies [12,13], the 
associaRon between periodonRRs and CRP lev-
els has not always been shown. For example, 

Noack et al. showed that the level of CRP in 
people suffering from periodonRRs is higher 
than the same parameter in healthy subjects, 
but the strength of the correlaRon was rather 
weak, and considerable overlap was found. 
The authors have claimed that many factors af-
fect CRP levels in blood circulaRon, and thus it 
cannot be claimed that its increased levels 
were solely the result of periodonRRs develop-
ment. In another study carried out by Slade et 
al., it was found that periodonRRs has an im-
pact on systemic inflammaRon but that the 
correlaRon between periodonRRs and CRP lev-
els becomes considerably lower once adjusted 
for smoking status, obesity, and diabetes [13].  
The variaRons in findings from these studies 
compared to this one could be acributed to 
some methodological issues. First, the study 
had clearly defined healthy individuals, those 
with gingiviRs, and periodonRRs paRents who 
did not suffer from any other systemic inflam-
matory condiRons, which might increase the 
concentraRon of CRP in the blood. Also, the 
measurement of CRP level was done using 
ELISA, which is a very sensiRve quanRtaRve 
method and thus can detect even slight 
changes in the protein level in the blood-
stream.  
Regarding gender, there was no staRsRcally 
significant relaRonship between the condiRon 
of periodontal health and gender (P = 0.117). It 
means that the results of the laboratory test do 
not depend on the gender of the paRent. Our 
results correlate with the systemaRc review 
where it is stated that gender issues are usually 
associated with behaviors like smoking and 
personal oral hygiene. Likewise, in another 
study that examined 55 paRents (27 men and 
28 women), it was revealed that salivary CRP 
significantly increases in the case of chronic 
and aggressive periodonRRs regardless of the 
gender of the paRent [14,15].  
A staRsRcally significant correlaRon was found 
between advancing age and disease severity (P 
= 0.009). The higher mean age in the periodon-
RRs group (45.4 years) compared to the control 
group (28.67 years) aligns with biological prin-
ciples in Newman et al. [16]. This suggests that 
aging is associated with physiological changes 
in the periodonRum that may increase suscep-
Rbility to inflammatory destrucRon. This asso-
ciaRon may reflect cumulaRve exposure to per-
iodontal risk factors over Rme, age-related al-
teraRons in immune funcRon, and diminished 
Rssue repair capacity, all of which contribute to 
disease progression. By incorporaRng this per-
specRve, our study supports that the elevated 
levels of CRP in the older periodontal inflam-
maRon group are not coincidental but rather 
reflect age-related changes in the inflamma-
tory response.  
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The diagnosRc performance comparison analy-
sis demonstrated that the latex aggluRnaRon 
test exhibited high specificity (96.2%) but low 
sensiRvity (27.0%) for detecRng elevated se-
rum CRP when compared with ELISA. These 
findings indicate that a posiRve Latex result is 
highly reliable for confirming elevated CRP, 
whereas a negaRve result cannot reliably ex-
clude increased CRP concentraRons. The high 
posiRve predicRve value (83.3%) further sup-
ports the usefulness of latex aggluRnaRon as a 
rapid and inexpensive screening method. How-
ever, the moderate negaRve predicRve value 
(65.4%), overall accuracy (67.8%), and fair 
agreement with ELISA (Cohen's κ = 0.259) sug-
gest that latex aggluRnaRon should not replace 
quanRtaRve ELISA, parRcularly when accurate 
assessment of low-grade systemic inflamma-
Ron is required.  
The relaRvely poor sensiRvity observed in the 
current study is consistent with the analyRcal 
characterisRcs of latex aggluRnaRon assays, 
which generally have higher detecRon limits 
than ELISA. Consequently, individuals with mild 
elevaRons in CRP, such as paRents with gingivi-
Rs or early periodontal disease, may yield neg-
aRve latex results despite having detectable in-
creases in CRP by ELISA. Our results are con-
sistent with other reports that emphasized 
that highly sensiRve immunoassays like ELISA 
detect small increases of CRP that are usually 
missed by classical aggluRnaRon methods [17]. 
Other study also found that high-sensiRvity 
quanRtaRve assays enable becer detecRon of 
low-grade systemic inflammaRon and are 
therefore the preferred assays for clinical and 
research applicaRons in chronic inflammatory 
diseases [17,18]. In contrast, the good specific-
ity observed in the present study supports pre-
vious reports that the latex aggluRnaRon test is 
sRll useful as a rapid screening assay, as the 
posiRve results are highly reliable. Shivananda 
et al. reported that latex aggluRnaRon had 
higher specificity in the detecRon of CRP but 
lower sensiRvity than quanRtaRve immunoas-
says and suggested that it should be used as an 
iniRal screening test but not as a final quanRta-
Rve method [19]. Conversely, some invesRga-
tors found becer correlaRon between the latex 
aggluRnaRon and automated immunoturbidi-
metric CRP assays, parRcularly with markedly 
elevated CRP concentraRons. BurRs and Bruns 
note that qualitaRve Latex assays work well in 
paRents with moderate or severe inflamma-
tory responses but tend to lose their reliability 
at lower CRP concentraRons [20], which may 
jusRfy the limited sensiRvity found in the pre-
sent study.  
The study's findings demonstrate that latex ag-
gluRnaRon is highly specific qualitaRve assay 
for detecRng elevated serum CRP; however, its 
limited sensiRvity restricts its ability to idenRfy 

mild elevaRons in CRP. however, ELISA is the 
preferred reference method because of its sig-
nificantly higher analyRcal sensiRvity and ca-
pacity to measure low CRP concentraRons ac-
curately. 
	
Conclusion 
The results of this study confirm the validity of 
serum CRP as a biomarker for periodontal in-
flammaRon and the gradual rise in CRP levels 
from individuals in good health to those with 
gingiviRs and periodonRRs. Although the latex 
aggluRnaRon test and the ELISA could both in-
dicate the severity of the condiRon, the ELISA's 
analyRcal sensiRvity and quanRtaRve accuracy 
were superior. The latex aggluRnaRon test is 
more helpful as a quick screening test than as 
a conclusive diagnosRc test due to its poor sen-
siRvity, while having a very high specificity and 
a high posiRve predicRve value. The results em-
phasize the clinical importance of measuring 
serum CRP in periodontal disease and suggest 
ELISA as the opRmum laboratory technique for 
precise systemic inflammatory assessment. 
 
Study limita;on 
There are some limitaRons of the study. The 
data cannot be generalized to a larger popula-
Ron due to the small sample size and case-con-
trol nature of this study. AddiRonally, parRci-
pants were from a small geographic area and 
only serum CRP was studied as an inflamma-
tory biomarker. Thus, the confirmaRon of 
these results is recommended in larger mulR-
geographical prospecRve studies to 
megastructures further inflammatory bi-
omarkers. 
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Figure 2. DistribuRon of gingival health status. 
 
 
 
 
 
 
 
 
 
	
	
	
	
	
	
	
	
	
Figure 3. Mean age of study group. 
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Table 1. DistribuRon of CRP status among the study groups by Latex aggluRnaRon test. 
Variable PeriodonRRs (n=30) GingiviRs (n=30) Control (n=30) χ² P value 
CRP PosiRve, n (%) 21 (70) 5 (16.7) 2 (6.7) 31.36 <0.001 
CRP NegaRve, n (%) 9 (30) 25 (83.3) 28 (93.3) 

  

 
Table 2. Comparison of CRP posiRvity among study group using latex aggluRnaRon test. 

Comparison CRP Posi;ve (%) Sta;s;cal significance 

Periodon;;s vs Gingivi;s 70 vs 16.7 P < 0.001 

Periodon;;s vs Control 70 vs 6.7 P < 0.001 

Gingivi;s vs Control 16.7 vs 6.7 P > 0.05 

 
 

 
Figure 4. Comparison of CRP posiRvity between group. 
 
Table 3. Serum CRP levels measured by ELISA among the study groups. 

Study Group n Mean ± SD (mg/L) 

Healthy 30 0.98 ± 0.32 

GingiviRs 30 1.4 ± 0.66 

PeriodonRRs 30 2.95 ± 1.14 
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Table 4. Comparison of serum CRP levels measured by ELISA among the study groups. 
Comparison Mean Difference (mg/L) P-value 

Healthy vs GingiviRs 0.42 0.021 

Healthy vs PeriodonRRs 1.97 <0.001 

GingiviRs vs PeriodonRRs 1.55 <0.001 

 
Table 5. Serum CRP detecRon by latex aggluRnaRon and ELISA across the study groups. 

Study Group Latex PosiRve n (%) Latex NegaRve n (%) ELISA CRP (Mean ± SD, mg/L) P-value* 

Healthy (n = 30) 2 (6.7) 28 (93.3) 0.98 ± 0.32 <0.001 

GingiviRs (n = 30) 5 (16.7) 25 (83.3) 1.4 ± 0.66 
 

PeriodonRRs (n = 30) 21 (70) 9 (30) 2.95 ± 1.14 
 

Latex agglu4na4on results were compared using Pearson's Chi-square test.  
ELISA CRP concentra4ons were compared using one-way ANOVA followed by Tukey's post hoc test. 
 
Table 6. DiagnosRc performance of the latex aggluRnaRon test using ELISA as the reference standard. 

DiagnosRc Parameter Value 

SensiRvity 27% 

Specificity 96.2% 

PosiRve PredicRve Value (PPV) 83.3% 

NegaRve PredicRve Value (NPV) 65.4% 

Accuracy 67.8% 

Cohen's κ 0.259 (Fair agreement) 

 


