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Introduction
Ulcerative colitis (UC) is a chronic inflammatory 
bowel disease (IBD) of unknown etiology.1 The 
natural course of UC is unpredictable, character-
ized by alternating periods of quiescent disease 
and symptomatic relapses.2 The presence of UC 
contributes to impaired health-related quality of 
life (HRQoL). UC patients report poorer HRQoL 
relative to healthy individuals, and similar to 
those with other gastrointestinal (GI) diseases.3,4

Health-related quality of life is defined as the 
aspects of well-being that are related to or affected 

by the presence of disease or its treatment, as per-
ceived by the patient.5 The determinants of HRQoL 
in IBD are considered to be socio-demographic, 
clinical, psychological and treatment-related.6 
However, there is a lack of consensus on the con-
tribution of the specific determinants of HRQoL 
in UC, due to different measures of disease activ-
ity and definitions of remission among studies.7 
Disease activity has been shown to be the most 
important factor associated with reduced HRQoL 
in UC.8 However, data on the degree to which 
HRQoL is affected in UC patients in remission 
have been inconclusive. Although some studies 
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report that most HRQoL domains in patients 
with inactive UC are comparable to the general 
population, others report more compromised 
HRQoL in quiescent UC.9,10

The instruments used for assessment of HRQoL 
in UC vary among studies. While some use dis-
ease-specific instruments, which are considered 
to be more sensitive, others apply generic ones, 
which give the advantage to estimate the burden 
of the disease compared with other medical con-
ditions or the general population.11 Finally, 
although previous research suggests that HRQoL 
in UC may improve over time,12 most studies 
focus on the effects of the disease on HRQoL 
during the first years after the diagnosis. However, 
since the disease is chronic, lifelong, and not cur-
able, there is a need to further investigate HRQoL 
over a longer time frame.

The main objective of the present study was to 
determine HRQoL in UC patients in remission 
after 10 years’ disease duration and to compare 
this with the general population. Secondary 
objective was to identify potential predictors of 
the patients’ HRQoL in long-standing UC in 
remission.

Materials and methods

Patient cohort and study design
Patients with new onset of UC were prospectively 
recruited from two outpatient specialized IBD 
clinics (Sahlgrenska University Hospital, Gothen-
burg, Sweden, and Södra Älvborg Hospital, Borås, 
Sweden) between 2004 and 2007. The inclusion 
criteria were adults with newly diagnosed UC. 
The exclusion criteria were malignancy during the 
previous 5 years, alcohol or drug abuse and other 
significant disease, such as severe heart, kidney, 
neurological or psychiatric disease, that could 
affect the possibility to comply with the study pro-
tocol as judged by the investigators. All included 
patients were offered prescheduled follow-up  
visits at the time of diagnosis (inclusion) and 
3 months, 1, 2, 3 and 10 years after the inclusion. 
Only data collected at the 10-year follow-up were 
used for the purpose of the present study. All 
patients received verbal and written information, 
and signed an informed consent form, before any 
study-related procedures were initiated. Approval 
of the study protocol was obtained by the Regional 
Ethical Review Board in Gothenburg prior to the 

start of patient inclusion (inclusion visit to 3-year 
control: S563-02/ January 12, 2003; 10-year fol-
low-up: 638-15/ September 30, 2015). The report-
ing of this study conforms to the STROBE 
(Strengthening The Reporting of OBservational 
Studies in Epidemiology) statement13 (see check-
list in Supplementary Material)

During the 10-year study period, the patients 
were monitored and treated for UC according to 
clinical routine. At the 10-year follow-up visit, 
which took place in conjunction with a regular 
planned consultation at the unit, clinical assess-
ment including a rigid sigmoidoscopy was per-
formed to grade the disease activity according to 
the Mayo score.14 Information about demo-
graphic characteristics (gender, age), smoking, 
comorbidity (other than the exclusion criteria), 
UC phenotype (proctitis, left-sided colitis and 
extensive colitis), maintenance treatment of UC 
and extraintestinal manifestations was collected. 
Fecal samples for calprotectin analysis were col-
lected. A structured interview and a review of the 
medical records were conducted to retrospec-
tively obtain information on the number of 
relapses of the disease during the last year (ques-
tions about self-management of mild relapses in 
the structured interview and documentation of 
relapse and receipt prescription in the medical 
records), medications used to treat relapses (sys-
temic corticosteroids or other, and treatment 
duration), and sick leave duration due to relapse. 
Relapse was defined as any deterioration of the 
disease requiring more aggressive treatment.

Self-assessment questionnaires to measure GI 
symptom severity, psychological distress (anxiety/
depression), fatigue, and HRQoL were com-
pleted by the patients. GI symptom severity was 
assessed with the Gastrointestinal Symptom 
Rating Scale (GSRS),15 psychological distress 
with the Hospital Anxiety and Depression scale 
(HAD),16 fatigue with the Multidimensional 
Fatigue Inventory (MFI),17 and HRQoL with the 
Short Form Health Survey (SF-36).18

Remission was defined as Mayo score ⩽ 1 with 
physician global assessment (PGA) = 0, rectal 
bleeding = 0 and endoscopic subscore = 0 
(mucosal evaluation performed with rigid sigmoi-
doscopy). As the aim of the study was to evaluate 
the HRQoL during remission of long-standing 
UC, patients who did not fulfill the remission cri-
teria were offered a new follow-up visit 3 months 
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later and after treatment escalation in accordance 
with conventional practice. The same study pro-
cedures were performed at the following visit. In 
this case, data collected at the second visit were 
included in the further analyses, provided that 
remission had been achieved, otherwise the 
patients were excluded.

Questionnaires
The Gastrointestinal Symptom Rating Scale (GSRS) 
is a questionnaire assessing the severity of GI 
symptoms during the past week. It consists of 15 
items combined into five symptom clusters depict-
ing reflux, abdominal pain, indigestion, diarrhea, 
and constipation. Each item is rated on a 7-point 
Likert-type scale where 1 represents no discom-
fort and 7 very severe discomfort. The results are 
expressed as mean scores, and higher scores indi-
cate increasing severity of GI symptoms.15

The Hospital Anxiety and Depression (HAD) scale 
was developed to detect anxiety and depression in 
patients with various clinical conditions. It con-
tains 14 items with responses being scored on a 
4-grade Likert-type scale (0-3, 3 indicates more 
severe symptoms). It consists of two subscales, 
one for anxiety (seven items) and one for depres-
sion (seven items). Scores of each subscale range 
from 0 to 21 and are categorized as following: 
normal 0–7, borderline depression/ anxiety 8–10, 
clinically significant depression/anxiety ⩾ 11.16

The Multidimensional Fatigue Inventory (MFI) is 
a 20-item self-report instrument measuring five 
dimensions of fatigue (general fatigue, physical 
fatigue, reduced activity, reduced motivation, 
and mental fatigue).17 The general fatigue scale is 
recommended to be used as the primary indica-
tor for fatigue, with a higher score indicating 
higher fatigue (range = 4–20). High fatigue is 
defined as a score of at least 13, a value based on 
the 95th percentile of the score in a healthy con-
trol group.19

The Short Form Health Survey (SF-36) is a gene-
ric 36-item self-report instrument measuring 
HRQoL. It assesses eight domains of functioning 
and well-being: physical functioning (PF), role 
limitations due to physical health problems (RP), 
bodily pain (BP), perception of general health 
(GH), vitality (VT), social functioning (SF), role 
limitations due to emotional health problems 
(RE), and mental health (MH). For all domains, 

scores range between 0 and 100 and higher scores 
indicate better HRQoL.18 The questionnaire has 
demonstrated high validity and reliability when 
used for UC patients.9 The SF-36 has been trans-
lated and validated in Swedish. The Swedish 
SF-36 population sample consisted of 8930 per-
sons representative of the Swedish normal popu-
lation.20 Normative data on overall scores and on 
scores adjusted for gender and age derived from 
this population were used for the purposes of this 
study.

Data analyses
SF-36 domain scores of the study population 
(means and z scores) were compared with the 
normative SF-36 data of the Swedish population. 
Analyses stratified by gender and age were also 
conducted. To identify factors affecting HRQoL, 
we compared the SF-36 domain scores of differ-
ent subgroups of the study population. The vari-
ables considered in these analyses were gender, 
smoking status, presence of comorbidity, pres-
ence of extraintestinal manifestations, disease 
phenotype, relapses during the previous year 
(dichotomized as no or at least one relapse), use 
of systemic corticosteroids during the previous 
year (dichotomized as yes or no), sick leave due to 
UC during the previous year (dichotomized as 
yes or no), GI symptom severity (dichotomized as 
GSRS score 1–2; no/minor symptoms or GSRS 
score 3–4; mild/moderate symptoms), anxiety/
depression (dichotomized as at least one HAD 
subscore > 7; borderline or clinically significant 
anxiety/depression or both HAD subscores ⩽ 7; 
no anxiety/depression), and fatigue (dichotomized 
as MFI general fatigue score ⩾ 13; high fatigue or 
MFI general score < 13; low fatigue). Correlations 
between SF-36 and GI symptoms (GSRS), psy-
chological factors (HAD), fatigue (MFI general 
fatigue), number of flares, weeks on systemic corti-
costeroids, and sick leave during the previous year 
were analyzed as a next step. Finally, factors inde-
pendently associated with SF-36 were identified.

Statistical analyses
Statistical analyses were performed with the soft-
ware package IBM SPSS Statistics version 23 
(IBM Corporation, Armonk, New York, USA). 
Categorical data are reported as absolute numbers/
percentages and compared with Pearson’s chi-
square or Fischer’s exact test. Continuous data are 
presented as means with standard deviations or 
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95% confidence interval when parametric, and as 
median with 10–90 percentile range when nonpar-
ametric. For comparisons of parametric data, we 
used unpaired Student’s t test, and for nonpara-
metric data the Mann–Whitney U test or the 
Kruskal–Wallis test. The comparison of SF-36 
scores with normal population scores was per-
formed by calculating the standardized difference 
between the means [z scores = (mean patient 
score minus mean population score) divided by 
population standard deviation]. These were then 
evaluated according to Cohen’s effect size index, 
where <0.2 indicated no difference, 0.2–0.5 small 
difference, 0.5–0.8 moderate difference, and >0.8 
large difference.21 Correlations between variables 
were evaluated with Spearman’s rank correlation 
coefficient. To explore factors independently asso-
ciated with HRQoL, multiple linear regression 
models (enter method) were performed after mul-
ticollinearity had been excluded (variance inflation 
factor (VIF) < 5).22 Variables with statistically sig-
nificant correlations with the SF-36 in the univari-
ate analyses were included in the regression 
models. A significance level of 0.05 was accepted 
throughout the report.

Results

Demographics and clinical characteristics
Initially, 99 patients were included at the time of 
UC diagnosis, out of these 66 (67%) were fol-
lowed up 10 years later. Table 1 demonstrates the 
demographic and clinical characteristics of the 
patients who completed the follow-up. The mean 
age was 47.4 years, 64% were males, and the 
majority reported no relapse, that is, no worsening 
of UC symptoms resulting in the need for treat-
ment escalation, during the previous year (70%). 
Thirty-three patients were lost to follow-up totally, 
due to resistance to medical treatment resulting in 
colectomy (n = 4), death (n = 1), moving abroad 
(n = 3), unwillingness to participate in the 10-year 
follow-up (n = 23) and persistent disease activity at 
the 10-year follow-up (n = 2). Ten patients did not 
initially fulfill the remission criteria, but eight of 
those had achieved remission at the new follow-up 
visit they were offered 3 months later and after 
treatment escalation. No differences between the 
patients who completed the 10-year follow-up and 
those who did not were observed, except for 
comorbidity (44% for patients completing the 
10-year follow-up versus 24% for patients lost to 
follow-up, p = 0.02) (Supplementary Table 1).

Comparison of HRQoL in long-standing UC in 
remission with the general population
Overall, the SF-36 domains of the patients with 
long-standing UC in remission were comparable 
to those of the general population sample. The 
only difference was observed in the Vitality domain, 
where UC patients had a 6.8 points lower mean 
score (p < 0.05) than the general population (Table 
2A). When stratified by gender (Table 2B) or age 
(Table 2C), no differences in the SF-36 domain 
scores were found between patients and general 
population subgroups. Furthermore, z scores for 
SF-36 domains confirmed these findings by show-
ing only small or no differences for all domains, in 
the whole cohort as well as when stratified by gen-
der and age (Figure 1).

Determinants contributing to HRQoL  
in long-standing UC in remission
Gender, smoking, presence of comorbidity, and 
disease phenotype had no impact on the SF-36 
scores, while the presence of extraintestinal mani-
festations affected three SF-36 domains (Physical 
Functioning, Role Physical, Bodily Pain) among 
patients with long-standing UC in remission 
(Figure 2). Furthermore, patients who had at 
least one relapse during the past year had lower 
scores in the Role Physical domain of SF-36 when 
compared with those without relapses (Figure 3(a)).  
However, the use of systemic corticosteroids and 
sick leave due to UC during the previous year 
negatively influenced the majority of the domain 
scores (Figure 3(b) and (c)). Finally, the presence 
of at least mild GI symptoms, borderline or clini-
cally significant anxiety/depression, and high 
fatigue had a negative impact on almost all SF-36 
domains (Figure 3(d)–(f)).

Table 3 demonstrates the correlations between 
SF-36 domain scores and GI symptoms (GSRS), 
psychological factors (HAD), fatigue (MFI gen-
eral fatigue) and number of flares, weeks on corti-
costeroids, and sick leave during the previous 
year. GSRS, HAD, and MFI general fatigue 
scores were associated with all SF-36 domains, 
with the strongest correlations between GSRS 
and Bodily Pain (r = -0.53), HAD and Mental 
Health (r = -0.83), and MFI general fatigue and 
Vitality (r = -0.91). The number of relapses dur-
ing the last year was not correlated with any 
SF-36 domain score except for Role Physical 
(r = 0.29). However, weeks on corticosteroids and 
sick leave during the previous year, indicating 
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Table 1. Demographic data and clinical 
characteristics of the study population at 10-year 
follow-up, n (%).

Study cohort 
(n = 66)

Gender, male 42 (64%)

Agea 47.4 (13.3)

Smoking 6 (9%)

Comorbidity 29 (44%)

Disease phenotype

 Proctitis 8 (12%)

 Left-sided colitis 20 (30%)

 Extensive colitis 38 (58%)

Extraintestinal manifestations 18 (27%)

Mayo scoreb 0 (0–1)

Fecal calprotectin, μg/gb 28 (10, 70)

Medication

 5-ASA 46 (70%)

 Thiopurine 10 (15%)

 Anti-TNFa 0

GSRSb 1.53(1–2.4)

HADb 5.5 (0–16.7)

MFI general fatigueb 10 (5–18)

Number of flares during the last year

  >4 1 (2%)

 4 1 (2%)

 3 1 (2%)

 2 4 (6%)

 1 12 (18%)

 0 47 (70%)

Weeks on corticosteroids during the last year

  >16 2 (3%)

 8–16 0

 1–8 6 (9%)

Study cohort 
(n = 66)

 0 58 (88%)

Weeks on sick leave during the last yearc

  >26 2 (3%)

 12–26 2 (3%)

 4–12 3 (5%)

 1–4 4 (6%)

 0 46 (70%)

ASA, aminosalicylic acid; GSRS, Gastrointestinal Symptom 
Rating Scale; HAD, Hospital Anxiety and Depression; MFI, 
Multidimensional Fatigue Inventory; TNF, tumor necrosis 
factor.
aMean, standard deviation.
bMedian, 10–90 percentile range.
cOnly for subjects with active working live, that is, age 
< 65 years.

(continued)

Table 1. (Continued)

more severe preceding disease activity, were sig-
nificantly correlated with almost all SF-36 domain 
scores. The strongest correlations were found 
between weeks on corticosteroids and Role 
Physical (r = -0.44) and sick leave and General 
Health (r = -0.37).

Factors independently associated with the 
SF-36 domain scores in long-standing UC in 
remission
We performed multiple linear regression analyses 
to identify factors independently associated with 
the SF-36 domain scores of the patients. We 
entered all factors (GSRS and HAD total scores, 
MFI general fatigue score, extraintestinal mani-
festations, and weeks on corticosteroids, weeks 
on sick leave and number of relapses during the 
last year) univariately associated with the SF-36 
domain scores. Variables related to preceding dis-
ease activity/severity (weeks on corticosteroids 
and weeks on sick leave during the last year) 
remained significant in the multiple regression 
models for Physical Functioning and Bodily Pain 
domains. The presence of persisting GI symp-
toms during remission (GSRS) was also indepen-
dently associated with Bodily Pain. Fatigue was 
the only determinant with a significant unique 
contribution to Role Physical, General Health, 

https://journals.sagepub.com/home/tag


Therapeutic Advances in Gastroenterology 15

6 journals.sagepub.com/home/tag

Table 2. SF-36 domain scores for the study population versus the general population (A), and SF-36 domain scores stratified by 
gender (B) and age (C), mean (95% confidence interval).

A

 Study cohort
(n = 66)

General 
population
(n = 8930)

PF 90.9 (86.1–95.8) 87.9

RP 80.5 (71.9–89) 83.2

BP 80.4 (74.4–86.5) 74.8

GH 76 (70.5–81.6) 75.8

VT 62.0 (55.6–68.4)* 68.8

SF 86.1 (81.1–91.1) 88.6

RE 76.3 (66.2–86.4) 85.7

MH 78.3 (73.7–83) 80.9

B

 Study cohort General population

Male
(n = 42)

Female
(n = 24)

Male
(n = 4268)

Female 
(n = 4582)

PF 90.1 (83.5–96.7) 92.5 (85.3–99.7) 89.6 86.2

RP 81 (70.5–91.4) 79.5 (63.3–95.8) 84.8 81.6

BP 81.5 (73.5–89.6) 78.5 (69.1–87.8) 77.2 72.7

GH 74.9 (67.3–82.4) 78.3 (70.3–86.3) 76.6 75.1

VT 64.6 (56.8–72.4) 58.2 (46.4–69.9) 71.1 66.7

SF 86 (79.2–92.8) 86.4 (78.7–94) 89.8 87.5

RE 76.7 (63.8–89.5) 75.6 (58–93.5) 87.4 84

MH 76.9 (70.3–83.4) 81.1 (75.3–86.9) 82.4 79.6

Ca

 Study cohort General population

 Age 30–49
(n = 38)

Age 50–64
(n = 15)

Age 65 +
(n = 9)

Age 30–49
(n = 3621)

Age 50–64
(n = 1727)

Age 65 +
(n = 1174)

PF 95.1 (90.2–99.8) 91 (81–99.7) 71 (48.7–93.4) 91.8 82.1 69.9

RP 84.2 (73.8–94.6) 76.7 (54.2–99.2) 66.7 (37.8–95.5) 87.4 77.5 62.3

BP 80.9 (73.5–88.3) 83.1 (68.4–96.7) 68.4 (57.4–85.1) 76.4 68.6 68

GH 75.3 (67.6–83.1) 80.1 (68.3–91.8) 71.3 (57.4–85.1) 78 70.2 64.9

VT 60.9 (52.3–69.6) 65.3 (52.5–78.1) 61.3 (37.8–84.7) 69.1 67.9 66.4

SF 84.5 (77.6–91.5) 89.2 (78.4–99.9) 84.4 (68.8–99.9) 88.5 87.8 85.1

RE 78.9 (65.9–92) 75.6 (53–98.1) 57.1 (18.5–95.8) 87.6 84.4 74.9

MH 75.9 (69.9–81.9) 82.1 (71.3–92.9) 80 (64.2–95.8) 81 80.6 80.3

BP, bodily pain; GH, general health; MH, mental health; PF, physical function; RE, role emotional; RP, role physical; SF, social functioning; SF-36, 
Short Form Health Survey; VT, vitality.
aNo statistical analyses for the age group 18–29 were performed due to low number of study subjects (n = 4).
*Statistically significant difference between study and general population, p < 0.05.
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Figure 1. (a) Mean z-scores for SF-36 domains, (b) mean z-scores for SF-36 domains stratified by sex, and (c) 
mean z-scores for SF-36 domains stratified by age in patients with long-standing inactive ulcerative colitis. 
Z scores are equal to patient score minus the mean population score divided by the standard deviation of the 
population scores. Cohen’s effect size index for z scores; 0.2 no difference, 0.2 to 0.5 small difference, 0.5 to 
0.8 moderate difference, 0.8 large difference.
BP, bodily pain; GH, general health; MH, mental health; PF, physical function; RE, role emotional; RP, role physical; SF, 
social function; UC, ulcerative colitis; VT, vitality.
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and Vitality domains. In contrast, for all domain 
scores reflecting mental HRQoL except for Vita-
lity (namely Social Functioning, Role Emotional, 
Mental Health), the only independently signifi-
cant predictor was psychological distress (HAD 
total score). Overall, the linear regression models 
explained between 28% (Role Emotional) and 
85% (Vitality) of the variances in the dependent 
variables. Results from the linear regression mod-
els are presented in Table 4.

Discussion
The results of the present study suggest that the 
overall HRQoL in long-standing UC in remission 
is comparable to the general population. Never-
theless, markers of at least moderate preceding 
disease activity, such as corticosteroid treatment 
and work disability due to UC during the previ-
ous year, but also fatigue and persisting GI symp-
toms during remission were found to have an 
impact on different aspects of physical HRQoL. 
In contrast, mental HRQoL was determined mainly 
by psychological factors, such as psychological 
distress, along with fatigue.

The finding that HRQoL in long-standing UC in 
remission was comparable with the HRQoL of 

the general population is in accordance with pre-
vious research.12 The only SF-36 domain score 
that was reduced among the UC patients in our 
study was vitality, a measure of energy level and 
fatigue. In line with our results, it has been 
reported that fatigue contributes to reduced 
HRQoL in UC independently of disease activ-
ity.23 Previous research has also demonstrated a 
reduction in the general health domain of SF-36 
in inactive UC, which has been attributed to the 
patients’ experience of having a chronic dis-
ease.24,25 This is inconsistent with our findings 
and might be explained by the longer follow-up in 
our study. Thus, a longer disease duration poten-
tially results in a patient adaptive process allowing 
the general health perceptions to reach normal 
levels over the course of time.

The presence of persistent GI symptoms during 
remission was identified as an independent factor 
associated with the bodily pain domain of SF-36. 
Our group has demonstrated a negative correla-
tion between the total score of GSRS and 
HRQoL, measured by Psychological General 
Well-Being Index (PGWB).26 Moreover, we have 
previously demonstrated that UC patients in 
remission with IBS-like symptoms or symptoms 
resembling other functional bowel disorders 

Figure 2. SF-36 domain score comparisons (mean values) between different subgroups according to (a) gender, (b) smoking status, 
(c) presence of comorbidity, (d) presence of extraintestinal manifestations (EIM), and (e) disease phenotype.
BP, bodily pain; EIM; extraintestinal manifestations; GH, general health; MH, mental health; PF, physical function; RE, role emotional; RP, role 
physical; SF, social functioning; VT, vitality.
*p < 0.05. **p < 0.01.
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Table 3. Correlations between SF-36 domain scores and gastrointestinal symptoms, psychological factors, fatigue, number of flares, 
and weeks on systemic corticosteroids and sick leave during the previous year (r values).

PF RP BP GH VT SF RE MH

Total GSRS -0.3* -0.38** -0.53*** -0.43*** -0.42** -0.43*** -0.25* -0.47***

Total HAD score -0.35** -0.33** -0.4** -0.6*** -0.69*** -0.62*** -0.36** -0.83***

MFI general fatigue score -0.49*** -0.55*** -0.41** -0.66*** -0.91*** -0.57*** -0.49*** -0.7***

Number of flares during 
the last year

0.02 -0.29* -0.15 -0.09 -0.1 -0.13 -0.04 -0.05

Weeks on corticosteroids 
during the last year

-0.33** -0.44*** -0,27* -0.38** -0.43** -0.29* -0.15 -0.39**

Weeks on sick leave 
during the last year

-0.32* -0.33* -0.31* -0.37** -0.32* -0.1 -0.02 -0.27*

BP, bodily pain; GH, general health; GSRS, Gastrointestinal Symptom Rating Scale; HAD, Hospital Anxiety and Depression; MFI, Multidimensional 
Fatigue Inventory; MH, mental health; PF, physical function; RE, role emotional; RP, role physical; SF, social functioning; SF-36, Short Form Health 
Survey; VT, vitality.
*p < 0.05. **p < 0.01. ***p > 0.001.

Figure 3. SF-36 domain score comparisons (mean values) between (a) patients reporting no relapses versus patients reporting at 
least one relapse during the previous years, (b) patients who used systemic corticosteroids during the previous year versus patients 
who did not, (c) patients with versus without sick leave due to ulcerative colitis during the previous year, (d) patients reporting no/
minor gastrointestinal symptoms in remission (total GSRS score = 1–2) versus patients reporting mild/moderate symptoms (total 
GSRS score = 3–4), (e) patients with borderline or clinically significant anxiety/depression (at least one HAD subscore  > 7) versus 
patients with no anxiety/depression (both HAD subscores ⩽ 7), and (f) patients with high fatigue (MFI general fatigue score ⩾ 13) 
versus those with low fatigue (MFI general score  < 13).
BP, bodily pain; GH, general health; GSRS, Gastrointestinal Symptom Rating Scale; HAD, Hospital Anxiety and Depression; MFI, Multidimensional 
Fatigue Inventory; MH, mental health; PF, physical function; RE, role emotional; RP, role physical; SD, standard deviation; SF, social functioning; VT, 
vitality.
*p < 0.05. **p < 0.01. ***p < 0.001.
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Table 4. Linear regression models for SF-36 domain scores.

Dependent 
variable

Independent variable Standardized β F value R2

PF Weeks on corticosteroids during the last year -0.59*** 9.5*** 0.55

Weeks on sick leave during the last year -0.27*

Total GSRS 0.14

Total HAD score -0.1

MFI general fatigue score 0.07

EIM -0.09

RP MFI general fatigue score -0.61*** 6.4*** 0.5

Total HAD score 0.23

Weeks on corticosteroids during the last year -0.23

Weeks on sick leave during the last year -0.06

Number of relapses during the last year -0.2

EIM 0.15

Total GSRS 0.02

BP Total GSRS -0.42* 7.2*** 0.48

Weeks on sick leave during the last year -0.27*

EIM 0.18

Total HAD score -0.27

Weeks on corticosteroids during the last year 0.13

MFI general fatigue score 0.03

GH MFI general fatigue score -0.44** 13*** 0.58

Weeks on sick leave during the last year -0.19

Total HAD score -0.1

Weeks on corticosteroids during the last year -0.17

Total GSRS -0.08

VT MFI general fatigue score -0.82*** 55.5*** 0.85

Total HAD score -0.17

Weeks on corticosteroids during the last year 0.04

Weeks on sick leave during the last year -0.02

Total GSRS -0.002

(continued)
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Dependent 
variable

Independent variable Standardized β F value R2

SF Total HAD score -0.55*** 19.1*** 0.59

Weeks on corticosteroids during the last year 0.09

Total GSRS -0.16  

MFI general fatigue score -0.21  

RE Total HAD score -0.35* 7*** 0.28

Total GSRS 0.02

MFI general fatigue score -0.23

MH Total HAD score -0.63** 27.3*** 0.74

Total GSRS -0.1

Weeks on corticosteroids during the last year -0.02

Sick leave weeks during the last year 0.01

MFI general fatigue score -0.21

BP, bodily pain; EIM, extraintestinal manifestations; GH, general health; GSRS, Gastrointestinal Symptom Rating Scale; 
HAD, Hospital Anxiety and Depression; MFI, Multidimensional Fatigue Inventory; MH, mental health; PF, physical function; 
RE, role emotional; RP, role physical; SF, social functioning; SF-36, Short Form Health Survey; VT, vitality.
Factors making a significant unique contribution to the prediction of the dependent variable (SF-36 dimensional scores) 
are highlighted with *, **, ***, depending on the p value.
*p < 0.05. **p < 0.01. ***p < 0.001.

Table 4. (Continued)

scored lower in the disease-specific HRQoL 
instrument IBDQ (Inflammatory Bowel Disease 
Questionnaire) than those without symptoms of 
this type.27,28 Scores on SF-36 and PGWB or 
IBDQ are strongly correlated.29,30 The negative 
impact of fatigue on HRQoL in patients with IBD 
in remission has also been well established.19,23,31 
Our results demonstrate that general health, role 
physical, and vitality domains of SF-36 are inde-
pendently associated with fatigue. This strength-
ens previous research on the effect of fatigue on 
HRQoL in UC, as we excluded patients with 
other severe comorbidities possibly explaining 
fatigue.

Similar to previous reports on HRQoL in UC, 
our study shows that preceding treatment with 
corticosteroids and work disability, as markers of 
moderate to severe disease activity, but not recent 
relapse rate, were associated with impaired physi-
cal HRQoL after achieving remission.25,32 This 
suggests that the time to achieve HRQoL normal-
ization after a relapse is determined by the 

severity grade of the relapse, with patients who 
suffer from mild disease activity reaching normal 
HRQoL levels soon after entering remission. 
However, we did not specify the time since the 
last relapse during the past year. Thus, patients 
with relapse a year before inclusion to the study 
were indistinguishable from those with relapse 
closer to recruitment. Relevant information was 
also obtained by medical records review, where 
self-management of mild relapses might not have 
been documented. This highlights the need for 
studies with standardized definitions of these 
parameters in order to explore the long-term 
effects of relapses on HRQoL after entering 
remission. Finally, whether the negative associa-
tion between corticosteroid treatment and 
HRQoL depends on corticosteroid-specific side 
effects cannot be concluded by the design of our 
study.

The importance of psychological function, 
together with disease activity, in determining 
HRQoL of IBD patients has been previously 
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described,33 and anxiety and depression have 
been suggested to constitute risk factors for 
reduced mental HRQoL.34,35 In our study, psy-
chological distress, measured by HAD, was inde-
pendently associated with the most of SF-36 
domain scores that composite mental HRQoL. 
However, we could not confirm the previous 
reports demonstrating psychological disturbance 
as an independent predictor of physical HRQoL 
in IBD. Although there was a clear univariate 
association between HAD scores and all SF-36 
domain scores of physical health, these associa-
tions did not remain statistically significant in the 
multivariate analyses. We believe that this dispar-
ity depends on the low levels of anxiety and 
depression in our sample. Still, low levels of psy-
chological distress have been previously reported 
when evaluating HRQoL in long-standing IBD in 
remission.26

Similar to our study, no differences with regard to 
gender, smoking status and disease phenotype in 
SF-36 domains were shown in a Norwegian study 
including UC patients with a disease duration of 
10 years and the majority of patients reporting no 
or mild symptoms.25 However, the effect of gender 
on HRQoL in UC still remains unclear, as several 
other reports have demonstrated a relationship, 
with females having reduced HRQoL.32,36 
Psychological factors and a more severe rating of 
individual symptoms by females have been brought 
forward as explanations for these gender differ-
ences.36 In our cohort, no gender differences were 
found in HAD and GSRS scores (Supplementary 
Table 2) and overall the scores were low, possibly 
explaining the lack of gender differences in our 
study. Finally, the presence of extraintestinal man-
ifestations had a negative effect on most subscales 
of physical HRQoL, which is congruent with a pre-
vious report showing that daily joint pain is associ-
ated with lower HRQoL in IBD.37 However, this 
association disappeared in our data when analyses 
were adjusted for other factors. A possible explana-
tion might be that the presence of extraintestinal 
manifestations is a surrogate marker of preceding 
active and more severe disease.

In our sample of patients included in the study 
between 2015 and 2017, none of the patients 
were currently on biologics and only 15% used 
thiopurines, thus one could question if it is repre-
sentative for UC patients. The use of biologics 
has undoubtedly increased over the last years. 

However, according to a Canadian study, in 
2014, 6% of patients with UC had been exposed 
to an anti-TNFa at any time, and only 4% had 
received anti-TNFa in the previous 90 days.38 
Likewise, in a Swedish study, the percentage of 
UC patients with a drug prescription was 13% for 
immunomodulators and 1% for biologics in 
2010.39 Moreover, it should not be overlooked 
that our cohort consisted exclusively of UC 
patients in remission. Hence, we believe that our 
results are somewhat generalizable for the sub-
group of patients with long-standing UC in remis-
sion, and even if our study patients had a quite 
mild disease course, we could still demonstrate 
differences in aspects of HRQoL.

The major strength of our study is the well-charac-
terized cohort of UC patients and that we used an 
objective method, that is, endoscopy, to define 
remission. However, it has some limitations that 
should be addressed. The number of patients with 
UC in remission included was relatively modest, 
so minor differences between groups might have 
been overlooked, and the generalizability of our 
findings is not totally obvious. The differences in 
the studied determinants of HRQoL between the 
various subgroups were though large, so this does 
not seem to have influenced our main findings, 
which are also in line with previous publications on 
this topic as discussed above. Moreover, we used 
the generic instrument SF-36 for the measurement 
of HRQoL, and not a disease specific, such as the 
IBDQ. Although the two types of instruments are 
rather complementary,40 we chose a generic one as 
the main objective of the study was to compare 
HRQoL in long-standing UC in remission with 
that of the general population. SF-36 is also con-
sidered to be reliable and valid for UC.9 In addi-
tion, some data, for example number of relapses 
during the past year, were collected retrospectively 
with the risk of recall bias and the time since the 
last relapse was not taken into consideration, 
although the majority of the patients were in remis-
sion for a long period of time (at least 1 year). 
Future studies, possibly with digital monitoring of 
patients, can help overcome this issue. Finally, a 
large variety of possible determinants of HRQoL 
in UC is described in the literature and investigat-
ing all of them and their interactions in a single 
study is practically unattainable. We tried to mini-
mize this problem by simultaneously evaluating 
different demographic, disease-related, treatment- 
related, and psychological factors. However, we 
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cannot rule out that important determinants were 
neglected.

UC is a chronic and not curable disease. Although 
most aspects of HRQoL in patients with long-
standing UC in remission are comparable to the 
general population, these patients still represent  
a heterogeneous group and a subset of them expe-
rience burdens on their physical and mental func-
tioning and well-being. Our findings have 
important clinical implications. Factors like psy-
chological distress, fatigue, and persisting GI 
symptoms in patients with UC in remission are 
often underrecognized and suboptimally treated in 
clinical practice, as clinicians primarily focus on 
the proper management of disease activity related 
to inflammation. However, our study underlines 
the significance of also assessing psychological dis-
tress, fatigue, and persisting GI symptoms, as these 
factors contribute to patient well-being and are 
potentially modifiable. Specifically, clinical evalua-
tion of UC should incorporate screening and mon-
itoring patients for psychological comorbidities 
and, if present, treat with psychotropic medica-
tions or refer the patient for behavioral treatment. 
Likewise, identifying fatigue or GI symptoms that 
persist in remission, and offering appropriate inter-
ventions, that often need to be multidisciplinary, 
such as dietary, pharmacological, and behavioral, 
is of great importance. After all, a holistic and stra-
tegic approach in the management of UC patients 
is necessary to better understand the patients’ 
global situation. This may facilitate in clinical deci-
sion making and ultimately improve HRQoL and 
decrease health care and society costs.

In conclusion, the overall HRQoL in long- 
standing UC in remission is comparable to the 
general population. Nevertheless, previous mod-
erate or severe disease activity as well as persisting 
GI symptoms, fatigue, and psychological dis-
tress are all associated with a lower HRQoL 
among these patients. A thorough understanding 
of determinants influencing HRQoL may facili-
tate clinical decision making in patients with long- 
standing UC in remission, allowing improved 
patient health.
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