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Lay summary

People living with liver cirrhosis often experience many health problems that affect their
daily lives. Oral health problems, such as missing teeth, gum disease, pain, and difficulty
eating, can further worsen their well-being, but they are frequently overlooked in routine
medical care. This study aimed to evaluate how oral health affects the quality of life of
people with liver cirrhosis and to compare their experiences with those of individuals
without liver disease.

This study included adults with liver cirrhosis who were receiving medical follow-up and a
comparison group without cirrhosis. Participants answered a questionnaire about how oral
conditions influenced their daily activities, emotional well-being, and social interactions.
Clinical and demographic information was also collected. The results were analyzed to
identify differences between groups and to explore factors associated with poorer oral
health-related quality of life.

The findings showed that people with liver cirrhosis reported a significantly worse quality of
life related to oral health compared with individuals without cirrhosis. Difficulties were
particularly evident in emotional and psychological aspects, such as worry, discomfort, and
reduced confidence related to oral problems. These negative impacts were observed even
in patients who did not report severe dental symptoms, suggesting that oral health issues
may have a broader effect on daily life than expected.

In conclusion, oral health problems substantially affect the quality of life of people with liver
cirrhosis. Integrating dental care into the routine management of these patients may help

improve not only oral health but also overall well-being.

Abstract

Background: Oral health has a well-established impact on physical and psychological
aspects of quality of life. However, evidence on oral health—related quality of life (OHRQoL)
in patients with cirrhosis remains limited, and whether differences in country-level
socioeconomic context influence patients’ perceptions has not yet been investigated.
Objective: The aim of this cross-sectional study was to analyse the impact of OHRQoL and
country-level socioeconomic context on patients with cirrhosis.

Methods: This cross-sectional, matched case—control study included 454 patients from
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Brazil (n=386) and Spain (n=68), comprising patients with cirrhosis (study group-SG) and
controls without cirrhosis (CG). Data collection included medical history, clinical oral
examination, the decayed, missing and filled teeth (DMFT) index, simplified oral hygiene
index (SOHI), gingival index (Gl), periodontal status, and the Oral Health Impact Profile-14
(OHIP-14).

Results: SG patients showed unsatisfactory SOHI (65.20%), gingivitis (75.33%) and
periodontal disease (53.37%). Brazilian patients had a higher DMFT (18+6.32) compared to
Spanish ones (10.2+8.86) (P<0.001) as well as a higher OHIP-14 score (p=0.006). SG patients
scored higher than the controls in all domains of OHIP-14 (P<0.001), except for physical
pain. Psychological discomfort (1.046+1.277) and psychological disability (0.863+1.112)
were the domains most impacting the patients.

Conclusions: Patients with cirrhosis reported poorer OHRQoL than matched controls, with a
predominantly psychological pattern of impact. Differences between countries suggest that
broader contextual factors may shape how oral health problems are perceived and
reported. These findings support greater awareness, routine screening, and integration of

oral health assessments into multidisciplinary care.

Keywords: Oral health. Quality of life. Liver cirrhosis. Health status indicators.

Key Points:

1. Patients with cirrhosis have worse oral health—related quality of life than people
without cirrhosis.

2. The impact of oral health in cirrhosis is perceived mainly in psychological aspects,
rather than physical pain.

3. Overall oral health—related quality of life differed between countries, reflecting

differences in country-level socioeconomic context.
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INTRODUCTION

Serious chronic diseases, such as cirrhosis, are associated with impaired health-
related quality of life (HRQol), reflecting their systemic nature, frequent comorbidities, and
the burden of complex treatments, including polypharmacy, invasive procedures, and
recurrent hospitalizations(1).

Psychological and psychiatric effects of cirrhosis have long been recognized as
relevant determinants of HRQoL. Hepatic encephalopathy affects daily functioning and
autonomy, while anxiety and depression are highly prevalent and associated with perceived
stigmatization, poorer quality of life, and an increased risk of suicide attempts(2).

Oral health-related quality of life (OHRQoL) reflects the impact of oral conditions on
psychological well-being and physical functioning. Poor OHRQolL has been associated with
psychological distress, including anxiety and depression, and with functional impairments
that may restrict food intake, thereby contributing to nutritional compromise(3,4).

Importantly, perceptions of OHRQOL may also vary according to socioeconomic and
cultural contexts, even among patients with the same underlying disease(5). However, in
severe chronic diseases, the burden of illness itself may outweigh contextual differences as
suggested by multinational studies in advanced cancer(6).

Although previous studies have reported impaired OHRQoL in patients with cirrhosis,
most of this evidence comes from small, single-center samples and has primarily focused on
overall or physical aspects of impairment(7-10). Consequently, little is known about the
dimensional pattern of OHRQolL in this population, particularly regarding the relative
contribution of psychological versus physical domains, and whether these perceptions differ
across distinct national contexts. In this large, matched, bi-national cross-sectional study, we
aimed to comprehensively evaluate OHRQoL in patients with cirrhosis compared with
controls, with special emphasis on the distribution of impacts across OHIP-14 domains and
on potential differences between two countries with contrasting socioeconomic and

healthcare settings.
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MATERIALS AND METHODS
Ethics

This project was approved by the Research Ethics Committee of the Clinical Hospital
of the University of Sdo Paulo School of Medicine (HCFMUSP) (CAAE 70741017.1.0000.0068)
and by the Research Ethics Committee of Santiago-Lugo (2019/536). Written informed

consent was obtained from all participants in accordance with the Declaration of Helsinki.

Study Design and Sample

This cross-sectional study included a convenience sample of 454 participants,
comprising 227 patients with cirrhosis (study group, SG) and 227 individuals without
cirrhosis (control group, CG). Patients in the SG were recruited from the HCFMUSP (Brazil)
and the University Clinical Hospital of Santiago (Spain), while controls were recruited from
the HCFMUSP and the Faculty of Medicine and Dentistry of the University of Santiago de

Compostela.

Methodology
Clinical Examination

For control participants, only sex, age and country were recorded to allow matching
with the study group. For patients with cirrhosis, clinical and demographic data were
retrieved from medical records, including sex, age, country of origin, smoking status,
xerostomia, comorbidities, cirrhosis aetiology, presence of decompensation-related
complications, and Model for End-Stage Liver Disease (MELD) score.

Periodontal disease was defined as clinical attachment loss >4 mm, furcation
involvement, or grade llI-lll tooth mobility. Oral clinical assessment included the decayed,
missing and filled teeth (DMFT) index, simplified oral hygiene index (SOHI), and gingival
index (Gl) (11). Hyposalivation was evaluated by unstimulated sialometry (12).

Oral Health Impact Profile 14 (OHIP-14)

To assess oral health—-related quality of life (OHRQoL), the 14-item short version of
the Oral Health Impact Profile (OHIP-14), originally developed by Slade and Spencer(13),
was used. Validated versions were applied according to language, including Brazilian

Portuguese and Spanish(14,15).
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For each item, participants reported the frequency of oral health—related problems
experienced over the previous 12 months using a 5-point Likert scale ranging from 0
(“never”) to 4 (“very often”). Total OHIP-14 scores (OHIP-TOTAL) range from 0 to 56, with
higher scores indicating worse OHRQoL(13).

The questions were grouped consecutively in pairs to form seven domains:
functional limitation, physical pain, psychological discomfort, physical disability,
psychological disability, social disability, and handicap. Domain scores were calculated as
the mean of the two corresponding items, ranging from 0 to 4. The total sum of all domains

ranges from 0 to 28(13).

Definition and Treatment of Study Variables

Oral hygiene was considered unsatisfactory when SOHI was 23. Gingivitis was
defined by Gl scores of 2 or 3. Patients using complete or partial dentures were classified as
removable prosthesis users.

The MELD score was categorized as A (<10), B (10-19), and C (20-29), corresponding
to three-month mortality rates of 4%, 27%, and 76%, respectively(16). Age was
dichotomized as <60 and >60 years, according to the elderly classification proposed by
World Health Organization(17).

OHIP-14 scores were analyzed as both ordinal and continuous variables. DMFT was
treated as a continuous variable, while SOHI, Gl, periodontal disease, and use of removable

prostheses were treated as nominal variables.

Statistical analysis

Oral health outcomes in the study group included OHIP-14, DMFT, SOHI, GlI,
periodontal disease, and use of removable dentures. Quantitative variables were analyzed
using Student’s t test or ANOVA for normally distributed data and the Mann—Whitney test
for non-normally distributed data. Normality and homogeneity of variances were assessed
using the Kolmogorov—-Smirnov and Levene tests, respectively. Associations between
qualitative variables were evaluated using the chi-square test.

The Mann—Whitney test was used to compare OHIP-14 scores between Brazilian and

Spanish participants and between the study and control groups.
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Exploratory multivariable modeling was performed to identify independent factors
associated with OHRQoL among patients with cirrhosis. Multivariable linear regression
models were fitted for OHIP-TOTAL, and additional domain-level models were conducted
for the two OHIP-14 domains showing the greatest impact in exploratory descriptive
analyses. Covariates were selected based on clinical relevance and data availability.

Statistical analyses were performed using Jamovi (version 2.3.28).

RESULTS
Analysis of the Cirrhotic Population (SG)

Among the 227 participants of the study population, 85% were from Brazil (n = 193)
and 15% from Spain (n = 34).

The cirrhotic group was predominantly male (n = 156; 68.7%), with a mean age of
55.9 years (minimum = 20; maximum = 75) and median MELD score of 15 (minimum = 7;
maximum = 29). Alcoholic liver disease was the most frequent aetiology of cirrhosis (n = 71;
31.38%), followed by infection with hepatitis B and C viruses (n = 64; 28.19%). The clinical
profile of the participants was characterized by decompensation (n = 140; 61.67%),
reflecting the presence of severe cirrhosis complications such as ascites (n = 122; 53.74%),
hepatic encephalopathy (n = 25; 11.01%) and spontaneous bacterial peritonitis (n = 17;
7.49%), in addition to comorbidities present in 112 participants (49.33%).

Data on oral characteristics were collected only from participants from Brazil and
revealed that 96 (49.74%) had xerostomia, 94 (48.70%) had hyposalivation and 68 (35.23%)
had fetor hepaticus.

Overall, patients with cirrhosis showed poor oral health, with a mean DMFT of 16.9
and high frequencies of unsatisfactory oral hygiene, gingivitis, and periodontal disease
(Table 1).

DMFT values differed according to country of origin, being higher among Brazilian
than Spanish patients. Higher DMFT values were also observed in patients without hepatic
encephalopathy.

Gingivitis was more frequent among individuals aged =60 years, while periodontal
disease was associated with male sex and decompensated cirrhosis. The use of removable
dentures was associated with older age and non-smoking status. Detailed results are

presented in Supplementary Table S1.



Supplementary Table S1. Oral Health in Patients with Cirrhosis (n=227).

DMFT - Mean* SOHI Gl - with | Periodontal Complete or partial
Unsatisfactoryt Gengivitist diseaset dentures
(N=227) (N=193) (N=193) (N=193) (N=206)
Male 17 102 (52.85%) 74 (38.34%) 78 (40.41%) 39 (73.5%)
Sex Female 16.55 46 (23.83%) 46 (23.83%) 25 (12.95%) 14 (26.4%)
P 0.68 0.78 0.54 0.02 0.38
> 60 years 18.4 71 (36.79%) 98 (50.78%) 40 (20.73%) 38 (71.69%)
Age <60 years 15.7 89 (46.11%) 22 (11.40%) 63 (32.64%) 20 (37.73%)
P 0.82 0.59 0.03 0.53 <0.001
Brazil 18 148 (76.68%) 120 (62.18%) 103 (68.91%) 40 (75.47%)
Country Spain 10.02 No data No data No data 7 (13.20%)
p <0.001 No data No data No data 0.82
Yes 17.1 10 (5.18%) 11 (5.70%) 7 (3.63%) 5(9.43%)
Smoking No 17.3 138 (71.50%) 131 (80.37%) 51 (26.42%) 46 (86.79%)
p 0.065 0.94 0.47 0.48 0.004
A 17.8 20 (10.36%) 18 (9,32%) 12 (6.22%) 7 (3.63%)
MELD B 18.6 97 (50.26%) 76 (39.38%) 69 (35.75%) 30 (15.54%)
C 16.5 31 (16.06%) 26 (13.47%) 22 (11.4%) 10 (5.18%)




p 0.21t 0.55 0.80 0.37 0.91

Ascites 16.6 83 (43.00%) 83 (43.00%) 62 (32.12%) 20 (37.53%)

p 0.61 0.56 0.74 0.12 0.35

Hepatic 14 10 (5.18%) 20 9 (4.66%) 4 (7.54%)

encephalopathy

p 0.04 0.34 0.71 0.59 0.87

Spontaneous 16.8 11 (5.70%) 11 (5.70%) 10 (5.18%) 3 (5.66%)
Complications

bacterial
of cirrhosis

peritonitis

p 0.41 0.22 0.82 0.64 0.68

Upper 18.1 32 (19.63%) 36 (18.65%) 28 (14.51%) 7 (13.20%)

gastrointestinal

bleeding

p 0.17 0.19 0.41 0.24 0.66

Yes 16.7 58 (30.05%) 58 (30.05%) 32 (16.58%) 25 (47.16%)
Compensation

No 16.9 90 (46.63%) 169 (87.56%) 71 (36.79%) 32 (60.37%)
status

p 0.87 0.48 0.67 0.04 0.78

Xerostomia 18.4 76 (39.38%) 61 (31.61%) 49 (25.39%) 17 (32.07%)
Oral

p 0.39 0.42 0.70 0.52 0.31
characteristics

Hyposalivation | 18.3 74 (38.34%) 59 (30.57%) 49 (25.39%) 15 (28.30%)

10



p 0.59 0.52 0.87 0.74 0.06
Fetor hepaticus | 17.8 53 (27.46%) 41 (21.24%) 39 (20.21%) 11 (20.75%)
p 0.74 0.76 0.69 0.42 0.67

Total 16.9 148 (65.20%) 171 (75.33%) 103 (53.37%) 53 (23.35%)

11

DMFT: decayed, missing, and filled teeth; SOHI, simplified oral hygiene index; Gl, gingival index; MELD: model of end stage liver disease; A

(MELD<10); B (MELD de 10 a 19); C (MELD de 20 a 29); * Student's t-test; TANOVA; ¥Chi-square test
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The distribution of OHIP-14 responses showed a predominance of psychological
items with higher frequencies of negative impact responses, particularly those related to
self-consciousness, difficulty relaxing, and embarrassment. The distribution across Likert
categories is shown in Figure 1.

Psychological domains (D3 and D5) showed the greatest perceived impact, while
functional limitation (D1) and handicap (D7) showed the lowest scores. Physical and social

domains displayed similar distributions (Figure 2).

Comparison between Brazil and Spain in the SG
OHIP-TOTAL was higher in Brazilian patients than in Spanish patients. This difference

was observed across most OHIP-14 domains, except D1 and D2 (Table 1).



Table 1 — Comparison of patients with

domains of OHIP-14 (n = 227).

cirrhosis from Brazil and Spain according to the

Domain Brazil Spain p-value
(Mean + SD) (Mean + SD)

D1 - Functional limitation 0.51+0.86 0.34+0.74 0.102
D2 — Physical pain 0.72£0.93 0.82 £0.95 0.756
D3 - Psychological discomfort 1.13+1.34 0.57+£0.70 0.050
D4 — Physical disability 0.78 +0.98 0.09+0.23 <0.001
D5 — Psychological disability 0.94+£1.15 0.46 £0.77 0.008
D6 — Social disability 0.71+1.07 0.28 £ 0.67 0.008
D7 — Handicap 0.74 £ 1.06 0.18 £ 0.42 0.002
OHIP_TOTAL 5.53+5.49 2.74+3.23 0.006

OHIP_D1: Functional limitation; OHIP_D2: Physical pain; OHIP_D3: Psychological discomfort;
OHIP_D4: Physical disability; OHIP_D5: Psychological disability; OHIP_D6: Social disability;
OHIP_D7: Handicap; IQR: interquartile range. OHIP_D_TOTAL: sum of the dimensions. Mann
Whitney - H, i BRAZIL > . SPAIN



Comparison between SG and CG

14

To better interpret the results of OHIP-14, the study group was compared with a

control group matched by gender, age and country. The comparison showed that the

former had statistically higher values than the latter in all domains, except D2 (Table 2).

Table 2 — Comparison between study group (SG) and control group (CG) according to

OHIP-14 domains (N=454).

Domain CG SG p-value
(Mean + SD) (Mean + SD)

D1 - Functional limitation 0.15+0.46 0.49+0.85 <0.001
D2 — Physical pain 0.63+0.81 0.74+£0.93 0.154
D3 — Psychological discomfort 0.28 +0.65 1.05+1.28 <0.001
D4 — Physical disability 0.31+0.58 0.68+0.94 <0.001
D5 — Psychological disability 0.33+0.58 0.86+1.11 <0.001
D6 — Social disability 0.24£0.49 0.65+1.03 <0.001
D7 — Handicap 0.16 £0.39 0.66 +1.02 <0.001
OHIP TOTAL 2.10+3.18 5.11 +5.30 <0.001

CG: control group; SG: study group; OHIP_

D1: Functional limitation; OHIP_D2: Physical pain;

OHIP_D3: Psychological discomfort; OHIP_D4: Physical disability; OHIP_D5: Psychological

disability; OHIP_D6: Social disability; OHIP_D7: Handicap; OHIP_D_TOTAL: sum of the

dimensions. SD: standard deviation; IQR: interquartile range. Mann Whitney - Ha 1 ¢ < K 56
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Exploratory multivariable models

In exploratory multivariable linear regression models including patients with
cirrhosis from both countries, no variable remained independently associated with OHIP-
TOTAL after simultaneous adjustment (e.g. Spain vs Brazil: B = -3.99; 95% Cl: -9.70 to 1.72;
p = 0.170; MELD: B = 0.15; 95% Cl: -0.15 to 0.46; p = 0.324). Domain-level analyses showed
no independent predictors for psychological discomfort (D3), whereas female sex was
independently associated with higher psychological disability (D5) scores (B for male vs
female = -0.341; 95% Cl: -0.669 to -0.014; p = 0.041).

In an evaluation restricted to Brazilian patients with cirrhosis and including oral
health variables only (xerostomia, hyposalivation, DMFT, oral hygiene status [IHOS],
gingivitis, periodontal status, and removable dentures), higher OHIP-TOTAL was
independently associated only with gingivitis (B = 4.964; 95% Cl: 1.208 to 8.720; p = 0.010).
In domain-level analyses, psychological discomfort (D3) was also independently associated
with gingivitis (B = 0.671; 95% Cl: 0.191 to 1.151; p = 0.006). For psychological disability (D5)
and higher DMFT was independently associated with worse scores (B = 0.031 per unit; 95%
Cl: 0.002 to 0.061; p = 0.040).

DISCUSSION

Patients with cirrhosis consistently presented poorer OHRQolL than matched
controls, with impairment observed across nearly all OHIP-14 domains, except physical pain.
The greatest burden was concentrated in psychological domains, particularly psychological
discomfort and psychological disability, which showed the highest scores and the widest
variability. Overall OHRQoL was worse in the Brazilian cohort than in the Spanish cohort,
suggesting that broader contextual factors may modulate how oral health impacts are
perceived. Although impaired OHRQolL in this population has been previously
reported(7—10), most prior studies were based on small, single-center samples and focused
primarily on overall or physical aspects of impairment. By combining a large sample size, a
matched control group, and a bi-national design, the present study extends this evidence by
providing a domain-specific and cross-national characterization of OHRQoL in patients with
cirrhosis.

In advanced chronic systemic disease, the burden of complex treatments, frequent

hospitalizations, and life-threatening complications often leads patients to prioritize
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survival-related issues, rendering oral health a secondary concern(18-20). As a result, oral
health guidance and dental referral may not be consistently incorporated into routine
follow-up, as medical management understandably focuses on controlling severe systemic
conditions(21). This scenario has evolved in recent years, particularly in transplant settings,
where dental evaluation is increasingly integrated into multidisciplinary care(22)(22).
Nevertheless, barriers in general dental practice, such as limited training in managing
medically complex patients and concerns regarding bleeding or infectious risks, may still
contribute to delayed oral care before transplantation(23,24).

Between-country differences in OHRQoL may partly reflect each nation’s
socioeconomic context, which can influence how quality-of-life impacts are perceived and
reported(25—-28). This factor should be considered when interpreting patient-reported
outcomes(29). In practical terms, this context includes broader indicators of standard of
living, such as education, health literacy, and access to dental care, which may shape how
oral symptoms are perceived, tolerated, and prioritized, as well as patients’ expectations
regarding their impact on daily life. In more socially vulnerable settings, oral problems may
accumulate and be experienced as more disruptive, particularly in psychological and social
domains. Importantly, individual-level socioeconomic indicators were not systematically
collected, and these interpretations should therefore be viewed as contextual rather than
causal.

A central finding of this study is the greatest perceived impact of psychological
domains in OHRQoL(9). This pattern was previously reported by Zahed et al.(9) in a smaller
sample and contrasts with earlier studies that also described impaired OHRQoL in cirrhosis
but predominantly attributed this impairment to physical and functional aspects(7,8,10).
Symptoms of anxiety and depression are highly prevalent among patients with cirrhosis and
may influence OHRQoL not only by amplifying the subjective perception of oral symptoms,
but also by reducing coping capacity, motivation for self-care, and adherence to preventive
behaviors. Feelings of embarrassment, social withdrawal, and reduced self-esteem,
common features of anxiety and depressive states, may further intensify the perceived
psychosocial burden of oral conditions, even when their objective clinical severity is
similar(30).

From a clinical perspective, this interaction suggests that OHRQoL impairments in

cirrhosis cannot be fully understood or addressed through dental treatment alone.
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Screening for psychological distress and closer integration between dental and mental
health care may be particularly relevant for this population, especially when patients report
disproportionate psychosocial impact relative to clinical findings. Accordingly, the
predominance of psychological impact highlights the need for dentists to better understand
patients’ priorities, expectations, and subjective experiences, rather than focusing
exclusively on pain control, infection prevention, and functional rehabilitation (31-34).

In exploratory multivariable analyses, we did not identify independent predictors of
global OHRQoL (OHIP-TOTAL) among patients with cirrhosis, including traditional markers of
liver disease severity such as MELD score and cirrhosis-related complications; however,
higher psychological disability (D5) scores were associated with female sex, a pattern also
reported in the general population(30,35).

This study has limitations. Its cross-sectional design and convenience sampling
preclude causal inference, and reliance on medical record data may have limited the
completeness of some clinical variables. No a priori sample size calculation was performed.
However, based on the observed differences in OHIP-14 total scores, the available sample
provided very high sensitivity for comparisons between cirrhotic patients and controls and
adequate sensitivity for comparisons between Brazilian and Spanish cohorts. Despite
matching by age, sex, and country, residual confounding remains possible, as individual-
level socioeconomic conditions, access to care, and mental health comorbidities were not
systematically assessed. The relatively small Spanish subsample represents an additional
limitation, as it may reduce the precision of between-country comparisons and limit the
generalizability of the findings across different national contexts. This imbalance should be
considered particularly when interpreting domain-level contrasts, which are more sensitive
to sample size variation. Therefore, the observed differences between Brazilian and Spanish
cohorts should be interpreted with caution and viewed as exploratory rather than definitive.

Despite these limitations, the present findings emphasize the clinical relevance of
OHRQoL assessment in patients with cirrhosis. The perceived oral health impact in this
population is predominantly psychological, and differences across socioeconomic contexts
further suggest that broader contextual factors may shape how oral health problems are
experienced and reported. Together, these observations underscore the importance of
considering oral health within a broader, patient-centered and multidisciplinary care

framework for advanced liver disease. Given the cross-sectional design, these findings



18

should be interpreted with caution and considered as associations rather than causal

relationships.

Key point table

Aspect Key points

Patients with liver cirrhosis frequently present poor oral health, including
What was

tooth loss, periodontal disease, and oral discomfort. Oral health problems are
already

known to affect quality of life in the general population, but their specific
known

impact on people with liver cirrhosis has been insufficiently explored.

This study demonstrates that people with liver cirrhosis experience

significantly worse oral health-related quality of life compared with
What this

individuals without cirrhosis. The negative impact is particularly pronounced
study adds

in emotional and psychological aspects, highlighting that oral health

problems affect more than physical function alone.
How this
may affect||The findings emphasize the importance of integrating dental assessment and
clinical care into the routine management of patients with liver cirrhosis.

practice
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Figure 1. Absolute frequencies of the responses by the cirrhotic participants for each

OHIP-14 question.
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OHIP-14 Domains: D1 = Functional limitation; D2 = Physical pain; D3 = Psychological discomfort; D4 = Physical incapacity;
D5 = Psychological Incapacity; D6 = Social incapacity; D7 = Deficiency.

Figure 2 - Box plot of the OHIP-14 domains. Overview of the variability and distribution

the data for each domain.
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