
Female gender discrepancy is common to all autoimmune dis-
eases, which represent the fifth leading cause of death by dis-

ease among females of reproductive age [1]. Gender differences 
arise from an interaction of genetic, anatomical, physiological, 
neuronal, hormonal, psychological, and social factors [2,3]. Rheu-
matoid arthritis (RA) is an autoimmune, systemic inflammatory 
disease characterized by inflammation of the synovial joints lead-
ing to joint destruction, disability, and reduced quality of life [4]. 
Several genes have been indicated in the pathogenesis of RA and 
some polymorphisms seem to be responsible for more aggressive 
disease phenotype, such as those located at TNF, IL-1, IL-6, IL-
4, IL-5, OPN, and PRF1 [5]. In RA, patient-reported outcomes 
(PROs) collected by a visual analogue scale (VAS) are currently 
used to assess global health status (GH) and disease activity [6] 
and translate qualitative clinical impression into quantitative data 
[7,8]. The changes in the PROs often parallel the variations in 
laboratory parameters and changes in disease activity. Moreover, 
a PRO scan can predict long-term mortality [9]. 

To date, many studies have highlighted a poor correlation 
between patient and physician global assessment of disease ac-
tivity using a 100 mm VAS. In fact, patients and physicians per-
ceive disease activity differently because of RA-related (high 
disease activity, pain, high health assessment questionnaire 
disability index score, increased number of tender joints) and 
non-RA-related factors (education level, mood changes, em-
ployment, family duties) [10-13].

To the best of our knowledge, no study has investigated the in-
fluence of physician gender in the evaluation of RA disease activ-
ity. For this reason, we investigated a possible discrepancy in the 
assessment of disease activity in RA patients evaluated by male and 
female physicians. Furthermore, we compared patient and physi-
cian perceptions about disease activity and global health status.
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fication criteria for RA [14]. From January 2018 to June 2018, 
all participants were recruited from the rheumatology outpatient 
clinic of Sapienza University of Rome. After informed consent 



was signed, each patient was separately evaluated by a female 
and a male rheumatologist of the same age and training level. 
Evaluations were performed on the same day, with a random 
order in the sequence of male and female evaluations. Tender 
(TJ) and swollen joints (SJ) count on 28 joints was performed. 
Global health status (GH), evaluator global assessment (EGA), 
and patient global assessment (PGA) of disease activity were 
reported using a Likert-type visual analogue scale (VAS) 0–100 
mm. The question for determining the PGA was “How do you 
estimate your disease activity in the last week?” considering 0 
mm as “no disease activity” and 100 mm as “highly active dis-
ease”. The question for determining the GH was “how do you 
rate your global health in the last week?” assuming that 0 mm 
is the best possible state of health and 100 mm is the worst. 
Both examiners were blinded on demographic characteristics, 
current and previous therapies, ESR, CRP, and other laboratory 
test results. A third rheumatologist, aware of the values of ESR 
and CRP, assessed disease activity by the 28-joint disease activ-
ity score (DAS28), Clinical Disease Activity Index (CDAI) and 
Simplified Disease Activity Index (SDAI) using the information 
reported by the examiners.

Clinical findings and PROs are expressed as mean and standard 
deviation. Shapiro-Wilk test has been used to assess the normal 
distribution of data. The differences between the observations 
of the two examiners in the same patient have been evaluated 
through the Wilcoxon signed-rank test. To evaluate the diagnos-
tic accuracy in the disease activity definition, we used a McNe-
mar test. To assess the examiner-examiner and patient-examiner 
agreement on disease activity perception measures we calculated 
the intraclass correlation coefficient ( ), considering value of  
as follows: < 0.6 low concordance, = 0.6–0.8 moderate con-
cordance > 0.8 high concordance. A  value < 0.05 was consid-
ered statistically significant. Statistical analyses were performed 
using IBM Statistical Package for the Social Sciences statistics 
software, version 24 (SPSS, IBM Corp, Armonk, NY, USA).

Overall, we enrolled 154 patients (122 women, 32 men). Table 1 
shows the clinical variables as assessed by the male and the fe-
male rheumatologists (TJ, SJ, EGA, PGA, GH, DAS28, CDAI, 
and SDAI).

GH and PGA were significantly higher when collected by 
the female examiner compared to the male one (  < 0.0001) 
[Figure1A]. Conversely, EGA was significantly higher when 
provided by the male examiner compared to the female one  
(  < 0.0001) [Figure 1A]. 

The DAS28 values calculated by the female rheumatologist 
were higher than those calculated with the data collected by the 
male rheumatologist. There were no statistically significant dif-
ferences in CDAI and SDAI between the two rheumatologists 
[Figure 1B].

According to the DAS28 cutoff, 37% of patients were in re-
mission when evaluated by the female examiner compared to 
39.6% when examined by the male physician. Consequently, 
we performed a McNemar test to evaluate the influence of ex-
aminer’s gender in the evaluation of the disease activity; the 
probability of being judged as having an active disease was not 
different when evaluated by the female or the male examiner 
(McNemar test  = 0.42).

In female patients, we recorded statistically higher values of 
GH and PGA reported to the female rheumatologist than those 
provided to the male rheumatologist. Conversely, the values of 
EGA were higher when reported by the male rheumatologist 
(  < 0.0001) [Figure 2A]. Among male patients, only PGA was 
significantly higher when collected by the female examiner 
(36.5 ± 24.7 vs. 30.4 ± 25.4; = 0.043) [Figure 2C]. There were 
no differences in disease activity indexes in both groups [Figure 
2B, Figure 2D].



When comparing patient and examiner perception of the disease 
activity, PGA values were significantly higher than EGA with 
both female and male examiners (  < 0.0001). 

Overall, the agreement between the female and male evaluation 
of disease activity and collected PROs was high, reaching an 
intraclass correlation coefficient ( ) higher than 0.8 for each 
single item [Table 2]. 

The general agreement between examiners and the whole pa-
tient population was moderate for the male examiner (  = 0.64; 

 < 0.0001), and good with the female examiner (  = 0.81;  < 
0.0001). The lowest agreement was between female patients and 
male examiner (  = 0.60;  < 0.0001); female physician had a 
higher agreement with both male and female patients (  = 0.80 
and  = 0.86, respectively;  < 0.0001).

RA has a striking imbalance between the genders, with a fe-
male:male ratio approximately 3–5:1 [15]. Many observational 
studies have shown that the clinical course of the disease is in-
fluenced by gender. In fact, RA female patients usually have 

a worse prognosis compared to male [16,17]. The reasons for 
these differences are still unclear. Large multinational cohort 
studies have shown that disease activity is generally worse in 
females than in males. However, given the weight of the sub-
jective measures of general health included in the currently used 
disease activity scores, this difference could be attributable to 
the measure of disease activity itself rather than a more aggres-
sive course of the arthritis [18]. 

Apart from patient gender, the examiner's gender may influ-
ence the assessment of the disease activity. In fact, the Canadi-
an Rheumatology Association showed that global assessment of 
disease activity provided by physicians can vary by the ethnicity, 
gender, practice setting, and experience of the examiner. The study 
by Turk and Pope [19] showed that the mean disease activity score 
was higher when collected by a female physician compared to a 
male physician [19]. Accordingly, our results showed that sub-
jective measures of GH status and disease activity are generally 
higher when collected by a female examiner. In particular, female 
examiners recorded a greater disease activity and a worse health 
status in both genders, with both male and female patients scor-
ing higher levels of disease activity when evaluated by the female 
examiner compared to the male one. This observation is attribut-
able mostly to variations of the GH and PGA scores reported by 
patients, according to the absence of significant differences in the 
physical examination (TJC and SJC) performed by the examiners. 

Considering the chronic course of the disease, the physician–
patient relationship is central in the management of RA patients. 
The PROs collection could be influenced by the dynamics of 
this relationship and by the emphatic communication that the 
healthcare provider establishes with the patient. Several reports 



showed that female physicians tend to exhibit higher emotional 
intensity in the physician–patient relationship. A literature re-
view addressing the emphatic communication and the gender 
influence in the physician-patient relationship showed that fe-
male patients tend to establish a more emotionally intense com-
munication with physicians of both genders. On the contrary, 
female physicians show generally a higher degree of empathy 
with patients of both genders [20]. RA symptoms, mainly pain 

and function limitations, involve a deep emotional burden. In 
this context, the higher emotional involvement established be-
tween female physicians and patients may justify the observed 
higher values of PROs reported to the female examiner. Previ-
ous studies demonstrated the presence of a gender-based dis-
crepancy of DAS28 measures in patients with RA [21]. Females 
are less likely to reach a DAS28-ESR remission despite the 
absences of differences in remission rates considering Boolean 



criteria [22]. A contribution to this discrepancy was identified 
mainly in pain perception and generally higher in women [23]. 

The discrepancies in PROs collection related to physician 
gender may rise the concern of an additional bias in the reli-
ability of disease activity assessment. However, it is reassuring 
that, despite a different proportion of female and male patients 
reaching a remission according to DAS28, there were no differ-
ences in probability of being judged as having an active disease 
when evaluated by the female or the male examiner. Indeed, the 
concordance between male and female examiner was high for 
all the disease activity measures considered.

It is intriguing to notice that in our study, male physician 
provided higher values of EGA compared to female examin-
er, confirmed when the analysis was limited only to female pa-
tients. A single study reported that EGA may vary significantly 
within rheumatologists worldwide, in different clinical scenari-
os, but none of the considered physician characteristics (number 
of RA patients seen per year, years of experience, age, gender, 
type of practice) seems to influence the EGA assessment [19]. 
We can speculate that the lower values of EGA provided by the 
female examiner in the female patients group may be related 
to the clinical setting created by the female physician. In fact, 
female physicians tend to conduct longer interviews and engage 
in more communication that can be considered patient-centered 
compared to their male colleagues [24]. However, female pa-
tients report more symptoms and poorer scores on most ques-
tionnaires, including scores for pain and depression [18]. 

Considering the impact of the emotional well-being on the 
perceived disease activity, female physician may better identify 
the subjective nature of complaints reported, allowing a more 
objective assessment of the global disease activity especially 
in female patients. Moreover, the patient-centered communi-

cation engaged by the female examiner can justify the higher 
agreement with the patient perception of disease activity and the 
higher values of PROs reported to the female physicians both by 
female and male patients.

Our study also confirms evidence concerning the different 
perception of the disease activity between patient and physician. 
This discrepancy probably arises from a more objective evalua-
tion of the disease activity by the physicians, while patient eval-
uation is affected by subjective factors as pain, fatigue, sleep 
disturbance, non-reversible functional disability, and psycho-
logical state [10,11,14,25]. 

This is the first study to investigate the different relationship 
established between patients and rheumatologists of different 
genders; even if the clinical evaluations carried out were the 
same, the patients behaved differently with the female rheu-
matologist and the male rheumatologist. The difference in the 
level of agreements between patients and rheumatologists and 
in the PROs reported to the two rheumatologists suggests that 
patients tend to be more confident with the female rheumatol-
ogist, probably for a more emphatic setting established by the 
female healthcare provider.

Considering the gender-based orientation of this work, we 
reported a brief, personal opinion of the examiners involved in 
the study regarding the perceived reasons of the results obtained:



While it is evident that RA reporting is characterized by a gen-
der bias, perhaps there is also a gap in the evaluation of disease 
activity related to the different gender of the rheumatologist. To 
date, there are no previous studies investigating the potential 
influence of physician gender as a source of bias in clinical deci-
sion-making and patient management in RA. In the debate about 
gender-specific medicine, further studies are needed to define 
the influence of both patient and physician gender, and the mu-
tual interaction, on the management of patients with RA.

Bergwerk et al. from Sheba Medical Center identified 
breakthrough infections by performing extensive 
evaluations of healthcare workers who were symptomatic 
or had known infection exposure. Among 1497 fully 
vaccinated healthcare workers for whom RT-PCR data 
were available, 39 SARS-CoV-2 breakthrough infections 
were documented. Neutralizing antibody titers in case 
patients during the peri-infection period were lower than 
those in matched uninfected controls (case-to-control ratio 
0.361; 95% confidence interval 0.165–0.787). Higher peri-
infection neutralizing antibody titers were associated with 

lower infectivity (higher Ct values). Most breakthrough 

cases were mild or asymptomatic, although 19% had 

persistent symptoms (> 6 weeks). The B.1.1.7 (alpha) 

variant was found in 85% of samples tested. A total of 

74% of case patients had a high viral load (Ct value < 

30) at some point during their infection. However, of these 

patients, only 17 (59%) had a positive result on concurrent 

Ag-RDT. No secondary infections were documented.


