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Abstract
Mucosal dryness and dyspareunia are symptoms that may significantly affect women with primary Sjӧgren syndrome (pSS). 
We investigated whether vaginal dryness is correlated with sexual function, and the impact may have on the quality of life 
(QoL) and mental health well-being in pSS patients. Ethically approved comparative cross-sectional study was designed to 
assess sexual function using the Female Sexual Function Index (FSFI) in 65 pSS female patients vs 62 sex-matched con-
trols. The effect of vaginal dryness and fatigue on sexual function was investigated. Vaginal dryness was correlated with 
oral dryness estimated by salivary flow rate and the Clinical Oral Dryness Score to investigate whether genital dryness is 
indicative of general mucosal dryness in pSS. Validated questionnaires were used to investigate the effect of sexual func-
tion on QoL and mental health well-being. The number of sexually active pSS participants was significantly less than in the 
control group (28/65 vs 42/62, p < 0.05). The sexual function was significantly impaired in the pSS group (mean FSFI = 19 
vs 28.3, p < 0.05). There was no significant association between self-reported vaginal dryness and oral dryness or sexual 
function. The open-ended questions showed that the most troublesome symptom reported by pSS patients was oral dryness 
(43%, n = 28/65) followed by fatigue (31%, n = 20/65). Sexual dysfunction had a negative impact on QoL and the mental 
health well-being of pSS patients in all aspects, especially on the quality of social life (β = 0.7, p = 0.02). Addressing sexual 
dysfunction can potentially improve the QoL of pSS patients significantly, especially their social well-being.
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Introduction

Vaginal dryness and dyspareunia are purported to be symp-
toms in women with primary Sjӧgren’s syndrome (pSS), but 
there is limited evidence on whether these symptoms have 
significant effect on the sexual function and/or on the quality 
of life (QoL) of pSS patients [1]. More than one element can 
influence the sexual function in Sjӧgren’s syndrome (SS) 
patients, including joints pain, and age and sex hormones 
as reported in rheumatic patients [2, 3]. Although vaginal 
dryness is a recognised symptom in pSS, the literature has 
suggested variable impact of this on the sexual function 
and mental health well-being [4–6]. Recent studies have 
emphasised that vaginal dryness can play significant role in 
deteriorating the sexual life of pSS patients [7, 8]. However, 
other studies showed no correlation between sexual activity 
and deteriorated vaginal lubrication, oral, or lacrimal dry-
ness in pSS patients [9, 10]. There is also evidence that psy-
chological factors have stronger influence on sexuality than 
physical determinants [2, 10]. Dyspareunia in SS patients 
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was found to be associated with factors other than dryness, 
such as trauma or inflammation [11]. Other studies reported 
that any chronic disease associated with fatigue syndrome 
can influence sexual relationships [12–14]. In conclusion, 
there is no consensus in the literature concerning sexual 
dysfunction in women with pSS. In the current study, we 
investigated whether the sexual function in a well-defined 
group of female pSS patients is compromised compared with 
healthy controls. The frequency of self-reported vaginal dry-
ness in pSS patients and its correlation with dryness of the 
mouth was examined. The effect of reduced sexual function 
on QoL and mental health well-being was studied.

Methodology

A comparative study was ethically approved by the 
Research Ethical Committee (Reference number 15/
LO/2064, 10/02/2016). The study was structured accord-
ing to STROBE statement checklist for combined studies 
(case–control and cross-sectional studies) [15].

The sexual activity was assessed with the Female Sexual 
Function Index (FSFI), which is a validated 19-item ques-
tionnaire distributed into six domains: desire, arousal, lubri-
cation, orgasm, satisfaction, and pain [16]. The total score 
of the questionnaire is 36, where a higher score denotes bet-
ter sexual function. A cut-off value of ≤ 26.55 was adopted 
from a previous study to identify subjects who are at risk of 
sexual dysfunction [17]. Vaginal dryness was subjectively 
assessed by asking patients whether or not they suffer from 
this symptom. Visual analogue scale (VAS) was used for 
fatigue self-rating with an arbitrarily specified cut-off value 
of 50, any higher ratings indicate poor assessment over a 
100 graded scale. The oral dryness severity was assessed by 
stimulated and unstimulated salivary flow rate (SFR), and by 
the Clinical Oral Dryness Score (CODS) [18–20].

The general QoL was assessed by (WHOQoL-BRÉF), 
and the mental health well-being was assessed by Hospital 
Anxiety and Depression Scale (HADS) [21, 22]. Uncoded 
items were checked, and if applicable, participants were 
requested to complete the questionnaire forms. The ques-
tionnaires were considered invalid if more than 20% of the 
data were missing.

Study group

The study was conducted in the Multidisciplinary Sjӧgren’s 
Syndrome Clinic, Institute of Dentistry, Barts Health Trust 
in East London. Patients were recruited from the above clinic 
or identified from the SS research clinical database of 337 
patients. The database was screened for eligible patients who 
were defined as women > 18 years old and diagnosed with 
pSS according to the American–European Consensus Group 

(AECG) criteria [23]. If patients’ diagnosis was unclear on 
the database, the blood test results and the medical records 
were reviewed to clarify the diagnosis. Postal invitations 
modified from Dillman methodology were sent to 122 eli-
gible patients identified as above [24]. The project was also 
advertised on the British Sjögren’s syndrome Association 
website and interested pSS members were invited to take 
part.

Sex-matched healthy volunteers were recruited for com-
parison, in a ratio of 1:1, by advertising the project in the 
Institute of Dentistry via posters, recruitment leaflets, and 
information sheets. Subjects were excluded if they have had 
medications that can cause vaginal dryness, head and neck or 
lower abdomen radiation treatment, chemotherapy, chronic 
salivary gland disease or swelling, secondary SS, asthma, 
allergic sinusitis, cold/blocked nose, uncontrolled diabetes, 
pregnancy, breast feeding, candidiasis, lichen planus, or sig-
nificant dental problems.

Statistical analysis

Data was analysed using the latest version of Statistical 
Package for Social Sciences, IBM Corporation, SPSS Inc., 
Chicago, IL, USA version-23 statistical software. A pilot 
study was conducted to help estimate the sample size calcu-
lation that was based on the outcome of a larger study [25]. 
The power was set at 90% and the level of significance at 
5%. A total of at least 75 subjects (cases and healthy vol-
unteers) would be required to detect a level of difference. 
To accommodate for dropout, the sample was inflated by 
30% of participants. Continuous variables were expressed 
as mean difference followed by 95% confidence interval 
(CI). Independent t test, Chi-square, and multiple regression 
analysis tests were used. Residual plots were used to assess 
the quality of regression. Frequency analysis was used to 
determine the rate of the self-reported symptoms affecting 
patients’ QoL. Binary logistic regression was used to pre-
dict the self-reported vaginal dryness (dependant variable) 
from oral dryness measures (independent variable) and to 
control confounders such as age, alcohol, and disease dura-
tion. The analysis was only carried out in the subject group. 
All p values were reported for transparency regardless of 
significance.

Results

Sexual function

Sixty-five eligible pSS patients and 62 sex-matched healthy 
volunteers gave consent to participate in the study. The most 
common ethnic origin was “white” in the patients (69%) and 
in the control (45%) groups. Out of whom, 28 patients and 
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42 controls were sexually active and therefore were included 
in the statistical analysis. In the FSFI, the score of zero of an 
individual domain indicates that the subject reported hav-
ing no sexual activity during the past 4 weeks. Any values 
above zero indicate sexual functionality. Participants with 
sexual dysfunction in the pSS and controls groups were 
82.1% (n = 23/28) and 33.3% (n = 14/42), respectively, as 
measured by FSFI (mean difference = 9.2, p < 0.05). The 
total score of the sexual function was decreased significantly 
in the sexually active pSS patients (19.1, ± 7.7) compared 
with the sexually active controls (28.4, ± 4.9). The mean dif-
ference of the total score was 9.3, 95% CI 6–12.6 (Fig. 1). 
Desire scored the lowest among all FSFI domains in the 
pSS group compared with controls (mean difference = 1.3, 
p < 0.05) (Table 1; Fig. 1).

The open-ended questions showed that the symptoms of 
burden that were frequently reported by pSS patients were 
oral dryness (43%, n = 28/65) and fatigue (31%, n = 20/65). 
Whilst joint pain (8%, n = 5/65) and vaginal dryness (2%, 
n = 1/65) were reported as less troublesome symptoms.

Self‑reported vaginal dryness in pSS group

The self-reported vaginal dryness was present in 87% 
(n = 54/62) of pSS patients who answered the question of 
whether they suffer from vaginal dryness. Out of the 28 
sexually active pSS patients, 26 (92.8%) reported vaginal 
dryness, one patient declined to answer, and one patient 

reported no vaginal dryness. The sexually inactive patients 
were 37, out of whom 75.6% (n = 28) reported dry vagina.

Self‑reported vaginal dryness impact on the sexual 
function in pSS patients

In the sexually active patients (n = 26), vaginal dryness did 
not correlate significantly with any of the FSFI domains. 
Fatigue as measured by VAS had correlated with the global 
score of FSFI, but did not reach significance level (β = − 0.3, 
95% CI − 20–5) (Table 2).

Oral dryness and self‑reported vaginal dryness

Oral dryness was found in 78.4% (n = 51/65) in pSS patients 
using USFR, 64.6% (n = 42/65) using SSFR, and 84.6% 
(n = 55/64) using CODS. No significant correlation was 
found between oral and vaginal dryness (Table 3).

Sexual dysfunction impact on quality of life 
and mental health well‑being

Among the WHOQoL-BRÉF domains, sexual function had 
significant correlation with the social domain only in the 
sexually active patients (β = 0.6, 95% CI 0.3–3.3). There 
were no other significant correlations between sexual func-
tion and the other WHOQoL-BRÉF domains (physical, men-
tal, and environmental). Additionally, anxiety and depression 

Fig. 1  Comparison of the mean 
difference of FSFI global and its 
domains between pSS patients 
and healthy controls. Bars 
indicates SD
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were not correlated with the impaired sexual function in the 
sexually active pSS patients (Table 4).

Discussion

This study, designed to assess the sexual function in pSS 
patients, demonstrated that sexual dysfunction was as twice 
as prevalent in the pSS group as that in the control group. 
Vaginal dryness was not the key indicative factor for sexual 
deterioration as was suggested in some studies in the litera-
ture [4, 5]. Our results did not support that dryness of differ-
ent mucosal sites does necessarily manifest simultaneously 
in pSS patients. Sexual dysfunction had a negative impact on 
the social QoL of pSS patients but not on the physical or the 
psychological domains. Interestingly, patients were mostly 
bothered by oral dryness and fatigue rather than by vaginal 
dryness or joint problems.

The study was structured according to STROBE check-
list for combined studies to ensure clear presentation of the 
design, conduct, and the results of this observational study. 
The power calculation (90%) and the sample size (patients 
n = 65, controls n = 62) were large enough to come up with 
a conclusion. However, the power calculation was based on 
the mean difference of the primary outcomes only; hence, 
unpowered regression analysis for the patients’ group was 
obtained. All p values were reported for transparency regard-
less of significance. However, the correlations cannot be 
overlooked even without reaching the significance level.

Patients were diagnosed by a specialist member of a mul-
tidisciplinary team utilising the AECG criteria. This ensured 
identifying a well-defined group of patients for the study. 
However, it is recognised that the study group may repre-
sent the more severe spectrum of the disease, as the patients 
were recruited from a specialised clinic in a tertiary referral 

Table 1  Comparison of the 
FSFI domains in each group

FSFI domains pSS patients 
Sexually active 
Mean age (%95%)
59 (55.8–62.1)

Healthy volunteers 
Sexually active 
Mean age (%95%)
43 (39.2–46.8)

Mean differ-
ence (95% CI)

p value

Mean
Minimal scoring rate, 
n of minimal scoring

Mean
Minimal scoring rate, 
n of minimal scoring

Desire (score range 1.2–6) 2.38
32%, n = 9/28

3.7
2.4%, n = 1/42

1.3 (0.8–1.8) < 0.05

Arousal (score range 0–6) 3.1
0%, n = 28/28

4.4
0%, n = 42/42

1.3 (0.7–2) < 0.05

Lubrication (score range 0–6) 3.1
3.6%, n = 1/28

5.2
0%, n = 42/42

2.1 (1.5–2.7) < 0.05

Orgasm (score range 0–6) 3.6
0%, n = 28/28

4.9
0%, n = 42/42

1.2 (0.5–2) < 0.05

Satisfaction (score range 0.8–6) 3.7
0%, n = 28/28

4.7
0%, n = 42/42

1 (0.3–1.7) < 0.05

Pain (score range 0–6) 3.2
6.7%, n = 2/28

5.2
2.4%, n = 1/42

1.9 (1.1–2.7) < 0.05

Total score 19
82.1%, n = 23/28

28.3
33.3%, n = 14/42

9.23 (6–12.6) < 0.05

Table 2  Coefficients’ table of the correlation between self-reported 
vaginal dryness and the sexual function measured by FSFI domains 
in the sexually active pSS patients

Vaginal dryness Standardized coef-
ficients (β)

p value 95% CI

Desire − 0.1 0.5 − 3–1.6
Arousal 0.04 0.8 − 3–4
Lubrication 0.05 0.8 − 3–3.6
Orgasm 0.2 0.5 − 2.4–5.2
Satisfaction 0.2 0.4 − 2–4.6
Pain − 0.2 0.3 − 6.2–2
FSFI global 0.006 0.9 − 16–17

Table 3  Correlation between USFR, SSFR, or CODS with the self-
reported vagina dryness in pSS group using logistic regression analy-
sis

a Measured by FSFI
b Unstimulated salivary flow rate
c Stimulated salivary flow rate
d Clinical oral dryness score

Oral dryness tests Sexuala function p value 95% CI

USFRb 0.7 0.8 0–2
SSFRc − 0.5 0.4 0.2–2
CODSd 0.8 0.7 0.7–1.6
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centre. To avoid performance bias, data were collected by 
one researcher. One of the shortcomings of this study is the 
discrepancy between the control group mean age (43 years) 
and the pSS group (59 years), which may have influenced 
the sexual activity data. Therefore, to validate our results, we 
analysed the data of a subgroup of our study subjects of the 
same age range of that of the control group and found that 
the results remained the same as the overall analysis (results 
are not presented). A limitation of the FSFI questionnaire 
reported by several of our participants, who stated that the 
4 week period limited by the questionnaire in assessing 
women’s sexual activity, is not representative. Some partici-
pants commented that their sexual life has just changed with 
recently changed circumstances rather than due to health 
reasons or declined desire. It should be acknowledged that 
the FSFI is not a diagnostic tool but a brief questionnaire 
for the assessment of women’s sexual function. Therefore, 
a more comprehensive tool to assess sexual function over 
longer time period may be more useful in sexual activity 
studies.

We found that half of our pSS patients were sexually inac-
tive which was higher than the previously reported figures 
[4]. Furthermore, using a cut-off score of 26.5 in FSFI. A 
total of 23/28 patients (82.1%) and 14/42 healthy volunteers 
(33.3%) were considered to have impaired sexual function, 
which is comparable to a previous report where 83.3% 
patients and 37.5% controls reported sexual dysfunction [5]. 
The obvious impairment of the sexual function in the pSS 
group compared with controls is an indication in itself of 
the impact of the syndrome on sexuality. We found that all 
FSFI domains were affected in women with pSS and showed 
sexual impairment compared with controls, including the 
ability to lubricate and pain sensation, in line with findings 
reported in the literature [4, 5].

Vaginal dryness was subjectively assessed in this study 
as it was self-reported. This approach was selected, because 
it was more acceptable to patients compared with the more 
accurate but more invasive methods of having a vaginal 
examination. In the subgroup analysis of the FSFI, strati-
fied according to the sexually active patients using multiple 
regression models, we found that the self-reported vaginal 
dryness did not play a key role in compromising the global 

FSFI score. These results agreed with others who concluded 
that the sexual function and the frequency of intercourse 
in pSS were not correlated with the dry vagina [2, 10, 11]. 
Anecdotally, clinicians report that vaginal dryness is a fre-
quently reported symptom of pSS. In line with this, a large 
proportion of our sexually active (92.8%, n = 26/28) and 
sexually inactive patients (75.6%, n = 28/37) reported vagi-
nal dryness. Although vaginal dryness was common in our 
study group, it did not affect sexual activity. In a study of 
a large cohort of systemic lupus erythematosus (n = 302), 
30% of the subjects had accompanied SS with vaginal dry-
ness reported sexual dysfunction [26]. However, their FSFI 
scores were not significantly different from those without 
SS which indicates that vaginal dryness was not a major 
factor of the sexual problems. Interestingly, our open-ended 
questions revealed that vaginal dryness was not the most 
bothersome symptom that affected patients’ QoL. In fact, 
only one patient out of 65 (1.5%, n = 1/65) had reported dry 
vagina as the worst symptom of the syndrome. It is possible 
that due to the sensitivity of the subject, vaginal dryness is 
under reported. In the current study, some patients reported 
painful intercourse despite using artificial lubricants and that 
majority of patients who declared having sexual dysfunction, 
did not cite vaginal dryness as a reason, but 30% attributed 
it to fatigue (n = 20/65). This may suggest that physical pain 
represented by fatigue and/or joint stiffness rather than vagi-
nal dryness is the effector in sexual function.

Our findings were compatible with other studies where 
no association was found between vaginal dryness and 
dyspareunia in 21 pSS patients diagnosed by the European 
criteria [2]. This is not surprising as dyspareunia was also 
reported in premenopausal pSS patients with healthy vagi-
nal mucosa in a study of 51 SS patients [11]. Therefore, 
our results support others in that the sexual activity of pSS 
patients is driven by the severity of fatigue rather than vagi-
nal dryness [4, 12–14].

The open-ended questions highlighted aspects that were 
not covered by the routine clinical tests and the question-
naires used in the study. In fact, there appears to be a sug-
gestion of more than one element that can influence sexual 
function in rheumatic patients including joint pain, and age 
and sex hormones. Therefore, there is merit in evaluating 

Table 4  Sexual dysfunction 
impact on the quality of life and 
mental health well-being in pSS 
patients

QoL Standardized coef-
ficients (β)

p value 95% CI

Physical domain (WHOQoL-BRÉF) 0.3 0.4 − 0.9–2.2
Psychological domain (WHOQoL-BRÉF) 0.4 0.2 − 0.4–2.2
Social domain (WHOQoL-BRÉF) 0.7 0.02 0.4–3.3
Environmental domain (WHOQoL-BRÉF) 0.3 0.4 − 0.7–1.9
Anxiety (HADS) − 0.6 0.08 − 0.6–0.04
Depression (HADS) − 0.6 0.06 − 0.6–0.01
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patients’ sexual problems through semi-structured inter-
views with predetermined topics, to explore in greater depth 
the issues raised which will help develop referral pathway 
for affected patients.

Oral dryness was statistically significantly higher in the 
pSS group than in the healthy volunteers. However, in the 
logistic regression analysis, a correlation was established 
between oral dryness and the self-reported vaginal dryness, 
but this did not reach statistical significance. Therefore, 
powered regression analysis is recommended to verify these 
findings. To our knowledge, this is the first time that this 
relationship has been studied.

We found that sexual dysfunction was a common debili-
tating factor that interfered with the general QoL of patients 
in all four domains despite of the insignificant contribution in 
the physical, psychological, and environmental domains, in 
agreement with our previous findings [1]. The pSS patients 
were more anxious and four times more depressed than the 
healthy volunteers. Our results were in line with the other 
studies where the mental health well-being was affected sig-
nificantly in pSS patients [6, 27–30]. We found that anxiety 
symptoms were higher in pSS patients but not significantly 
different from that of the controls. Whereas depression was 
significantly higher in our pSS group compared with that in 
controls. These findings supported others who reported that 
depression symptoms were pronounced more than anxiety 
in pSS patients when assessed by HADS [4, 27, 30]. Sexual 
dysfunction compromised QoL and mental health status in 
the pSS group; however, a study with powered regression 
analysis is needed to confirm these findings.

In summary, the evidence from our study and previous 
studies demonstrate that sexual dysfunction is a multi-
factorial problem in pSS patients, which may be caused 
by fatigue and joint pain rather than vaginal dryness only. 
In this study, we present valuable evidence to indicate that 
sexual impairment is a symptom in pSS, which significantly 
compromises patients’ social QoL. The self-reporting of dis-
satisfaction with personal relationships, social support, and 
sexual activity were in line with this conclusion. This novel 
finding highlights the importance of sexual satisfaction for 
the perception of living a full active social life. However, the 
clinical management of pSS in most UK clinics at present 
does not include routine formal assessment of patients’ sex-
ual activity. The introduction of an assessment tool includ-
ing relevant questionnaire to recognise sexual impairment 
and to establish an appropriate referral pathway for affected 
individuals would improve the clinical service provision for 
these patients and may significantly improve their QoL.
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