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Chapter 3 
 

Disease duration determines health-related 

quality of life in adult eosinophilic 
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Abstract 

Background: Eosinophilic esophagitis (EoE) is a chronic inflammatory disease of the 

esophagus characterized by relapsing symptoms of dysphagia. The quality of life (QoL) of EoE 

patients is impaired, but risk factors for impaired QoL have not been identified. The chronic 

nature of the disease, requiring multiple endoscopies and long-term treatments, and its 

social implications may be important factors underlying the impaired QoL of EoE patients. 

We aimed to determine which clinical factors influence the QoL in EoE patients. 

Methods: In this cross-sectional study, we consecutively included 74 adult patients (age 40.3 

± 13.6 years, 23% female) diagnosed with EoE according to current guidelines. Patients filled 

out the SF-36 health-related QoL questionnaire and a questionnaire for assessing clinical 

data. Patients’ SF-36 scores were compared with norm scores from a reference population 

of 1742 randomly selected subjects.  

Key Results: In EoE patients, vitality (62.1 ± 22.3 vs 68.6 ± 19.3, P=0.015) and general health 

(64.4 ± 24.2 vs 70.9 ± 20.6, P=0.024) domains of QoL were decreased, the latter primarily in 

the 18-25 year age group (50.1 ± 30.5 vs 77.9 ± 17.2, P=0.006). Disease duration is a risk 

factor for a low mental component summary score, as identified by univariate regression 

analysis (OR 1.064 (CI: 1.003-1.128), P=0.038).  

Conclusions & Inferences: The QoL is particularly impaired in young adult EoE patients. 

Disease duration determines the mental QoL. This study offers additional insight into the 

impact of EoE on patients’ lives and emphasizes the importance of early diagnosing and 

adequately treating EoE.  
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Introduction 

Eosinophilic esophagitis (EoE) is an increasingly recognized chronic inflammatory disease of 

the esophagus characterized by relapsing symptoms of dysphagia and/or food impaction.
1,2

 

The disease requires multiple diagnostic and follow-up endoscopies, and long-term 

treatment with immunosuppressants or extensive diets.
3
 Furthermore, (fear of) food 

impaction may become a burden for work-related and social eating. These demanding 

treatments and social implications may, in conjunction with the chronicity and uncertain 

course of the disease, impair the quality of life (QoL). Indeed, psychosocial adjustment and 

coping problems are present in the majority of children with EoE, and most children feel 

frustrated about eating difficulties.
4,5

 In children, dietary restrictions and histological activity 

are major limitations of the QoL.
6
 Adult EoE patients also seem to have an impaired QoL.

7,8
 

They are concerned about the disease and its impact on their lives, and have lower mental, 

but not physical, QoL scores than the healthy population.
9
 

Currently, the QoL of EoE patients has not been compared with population data, and it is 

unclear which clinical characteristics influence the QoL. In this study, we aimed (1) to 

demonstrate an impaired QoL of EoE patients compared with a reference population, and (2) 

to identify determinants of impaired QoL in EoE patients. 

 

Materials and methods 

Study population and procedures 

Adult EoE patients visiting the outpatient clinic of the Academic Medical Center Amsterdam 

were asked to complete the validated Dutch version of the SF-36 QoL questionnaire (Dutch 

Version 1.2) and a questionnaire in which clinical data were assessed.
10

 Patients diagnosed 

according to diagnostic guidelines, at least 18 years of age, were prospectively included in 

the study between October 2011 and September 2013.1 Clinical data were collected and 

stored anonymously in a database. QoL of EoE patients was compared with QoL of a national 

reference cohort containing a random and representative sample of the Dutch population 

(n=1742).
10

 

As the burden of participation was minimal, data were stored anonymously and this 

research did not pose any potential risks to the participants, the need for formal medical 

ethical assessment was waived by the institutional review board, in accordance with Dutch 

law (reference number W13_214 # 13.17.0268). 

 

Study questionnaires 

The SF-36 QoL questionnaire has been widely validated for use across a range of health care 

settings and patients. It measures health-related QoL across eight domains: physical 

functioning, role limitations due to physical problems (role physical), bodily pain, general 

health, vitality, role limitations due to emotional problems (role emotional), social 

functioning, and mental health. From these domains, a physical and a mental component 

summary score can be calculated.
11

 SF-36 norm scores from the Dutch population are 
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available for comparison.
10

 Furthermore, a questionnaire was administered to obtain 

detailed information regarding patients’ self-reported personal and family history of EoE, 

allergic disease, and comorbid disorders. In short, patients were asked about the year of 

onset of EoE symptoms and the year of diagnosis, and from these the time since diagnosis, 

duration of disease (time between onset of EoE symptoms and date of filling out 

questionnaires), and diagnostic delay (time between onset of EoE symptoms and diagnosis 

of EoE) were calculated. Current symptoms of dysphagia, a history of food impactions, past 

and current treatments for EoE, and past and current concomitant atopic disease (allergic 

rhinitis, asthma, atopic dermatitis) were reported by the patient and retrieved from his/her 

medical records. 

 

Statistical analysis 

Data were described as mean ± SD for continuous variables and as frequencies for 

categorical variables. One-sample t-tests were used for the comparison of continuous 

variables with previously published reference values. One-sample binomial tests or chi-

squared tests were used to compare dichotomous variables when appropriate. For subgroup 

analyses, Mann-Whitney U-tests and chi-squared tests were used. To identify determinants 

of QoL, logistic regression analysis was performed. Spearman’s rho was used to describe 

correlations between continuous variables. A P<0.05 was considered significant. 

 

Results 

Participants 

Eighty-eight EoE patients were eligible for inclusion. Of those, 74 EoE patients completed the 

SF-36 and the clinical questionnaire and were included in the analysis. From the remaining 

14 patients, 4 patients could not fill out the questionnaires due to limited comprehension of 

the Dutch language, and 10 patients did not completely return the questionnaires, despite 

reminders. 

 

Baseline characteristics 

The EoE cohort was younger than the reference population (40.3 ± 13.6 vs 47.6 ± 18.0 years, 

P<0.001) and contained fewer females (24% vs 44%, P<0.001). Therefore, EoE patients’ QoL 

scores were also compared with reference values per age group and per gender. Clinical 

characteristics of EoE patients are denoted in Table 1. Most patients currently experienced 

dysphagia (95%) and had concomitant atopic disease (86%). Of note, disease duration was 

10.6 ± 10.2 years, and diagnostic delay, defined as the time between the onset of EoE 

symptoms and EoE diagnosis, was 9.2 ± 10.1 years. 

 

  



41 

 

Table 1. Clinical characteristics of EoE patients 

Age at onset of EoE symptoms, yrs 29.2 ± 16.0 

Age at EoE diagnosis, yrs 38.5 ± 13.4 

Duration of disease, yrs 10.6 ± 10.2 

Diagnostic delay, yrs 9.2 ± 10.1 

Time since diagnosis, yrs 1.4 ± 1.7 

Currently experiencing dysphagia 70 (95%) 

Food impaction ever 30 (41%) 

- requiring acute medical help 23 (31%) 

Number of upper endoscopies 2.2 ± 1.4 

Currently using steroids 13 (18%) 

Currently using PPI 37 (50%) 

Currently on a diet 1 (1%) 

Steroid use ever 43 (58%) 

Dilation ever 7 (9%) 

Concomitant atopic disease 64 (86%) 

- Allergic rhinitis 52 (70%) 

- Asthma 34 (46%) 

- Atopic dermatitis 23 (31%) 

Data are expressed as mean ± SD or number (%). EoE, eosinophilic esophagitis. 

 

Quality of life 

Eosinophilic esophagitis patients scored higher on physical functioning than the reference 

population (89.8 ± 18.0 vs 83.2 ± 22.6, P=0.002; Figure 1), mainly due to significantly higher 

scores in male patients (92.0 ± 17.1 vs 85.4 ± 21.0, P=0.005) and in patients in the 36-45 year 

age group (96.1 ± 7.8 vs 89.1 ± 16.3, P=0.001). Nevertheless, vitality scores were significantly 

lower in EoE patients than in the reference population (62.1 ± 22.3 vs 68.6 ± 19.3, P=0.015), 

primarily in male patients (63.4 ± 23.4 vs 71.9 ± 18.3, P=0.009). Furthermore, EoE patients 

perceived lower general health than the reference population (64.4 ± 24.2 vs 70.9 ± 20.6, 

P=0.024), particularly female patients (56.9 ± 25.0 vs 69.9 ± 20.6, P=0.048) and 18- to 25-

year-old patients (50.1 ± 30.5 vs 77.9 ± 17.2, P=0.006). On a group level, EoE patients did not 

score differently compared with the reference population on the domains of role limitations 

due to physical problems, bodily pain, role limitations due to emotional problems, social 

functioning, and mental health. However, individual EoE patients scoring lower than the 

lower 95% CI border of reference values were observed in all domains, most (n = 8) on role 

limitations due to physical problems and on general health. Five patients scored lower than 

the reference population on ≥4 domains.  
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Figure 1. Quality of life across eight domains in eosinophilic esophagitis patients and the reference  

population; each score is standardized to the same mean as the general Dutch population assigned  

to 50 with SD = 10.
10

 Eosinophilic esophagitis patients scored higher on physical functioning (89.8 ±  

18.0 vs 83.2 ± 22.6), but lower on vitality (62.1 ± 22.3 vs 68.6 ± 19.3) and general health (64.4 ± 24.2  

vs 70.9 ± 20.6). PF, physical functioning; RP, role limitations due to physical problems; BP, bodily  

pain; GH, general health; VT, vitality; RE, role limitations due to emotional problems; SF, social  

functioning; MH, mental health. *P<0.05; **P<0.01. 

 

Overall, physical and mental component summary scores of QoL were not significantly 

decreased in EoE patients compared with the somewhat older reference population. 

However, when compared per age group (Figure 2), physical component summary scores 

were lower in 18- to 25-year-old EoE patients (46.4 ± 9.7 vs 54.8 ± 6.5, P=0.009). Mental 

component summary scores were not different between EoE patients and the reference 

population. However, individual patients had mental and physical component summary 

scores below reference values. Interestingly, most of these patients were young adults, and 

correlation analysis demonstrated that mental component summary scores were 

moderately correlated with the age at onset of EoE symptoms (r=0.24, P=0.038). 

Compared with a cohort of patients with either allergic rhinitis, allergic asthma, atopic 

dermatitis, or a combination of these atopic diseases (n = 224, age 18-50 years, 36% male), 

EoE patients scored similar on most domains, but slightly higher on physical functioning 

(89.8 ± 18.0 vs 85.2 ± 15.8, P=0.032) and slightly lower on bodily pain (74.6 ± 25.4 vs 80.5 ± 

20.3, P=0.049; Figure 3).
12 
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Figure 2. Physical and mental component summary scores of eosinophilic esophagitis patients stratified  

for age.
10

 (A) Mean physical component summary scores were lower in eosinophilic esophagitis patients  

than in the reference population in the 18-25 year age group (46.4 ± 9.7 vs 54.8 ± 6.5). (B) Mental  

component summary scores were not different between eosinophilic esophagitis patients and the  

reference population. Most patients with mental and physical component summary scores below  

the lower 95% CI range of reference values were young adults. **P<0.01. 

 

Association of mental component summary score with clinical characteristics 

To determine the effect of clinical parameters on the mental component summary (MCS) 

score of QoL, patients were classified as ‘low MCS score’ (< median of age group) or ‘high 

MCS score’ (≥ median of age group; Figure 4). Current age, gender, concomitant atopic 

disease, age at onset of EoE symptoms and age at diagnosis, and the number of upper 
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endoscopies, were not different between patients with high and low MCS scores (Table 2). 

No differences were also found in current and previous treatments. By contrast, disease 

duration and diagnostic delay were longer in patients with lower MCS scores than in those 

with higher MCS scores. No differences were found between patients with low and high 

physical component summary scores. To determine risk factors for low mental component 

summary scores, logistic regression analysis was performed with MCS (low or high) as 

dependent dichotomous variable and gender (dichotomous), age at onset (continuous), and 

duration of disease (continuous) as independent variable. Univariate analysis identified 

duration of disease as risk factor for a low MCS score (Table 3). 

 

Figure 3. EoE patients scored similar on most SF-36 domains compared with atopic patients.
12

 However, EoE 

patients had slightly higher physical functioning scores (89.8 ± 18.0 vs 85.2 ± 15.8) and slightly lower bodily  

pain scores (74.6 ± 25.4 vs 80.5 ± 20.3). Means and standard deviations are given. PF, physical functioning;  

RP, role limitations due to physical problems; BP, bodily pain; GH, general health; VT, vitality; RE, role 

limitations due to emotional problems; SF, social functioning; MH, mental health. *p < 0.05. 

 

Figure 4. Eosinophilic esophagitis patients with low and high MCS scores. MCS scores below the median of each 

age group were defined as low MCS. Median or higher scores were defined as high MCS. Clinical characteristics 

of both groups were compared. MCS, mental component summary score. 
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Table 2. Clinical differences between EoE patients with low and high MCS scores 

 Low MCS 

n=36 

High MCS 

n=38 

p-value 

Male 27 (75%) 30 (79%) 0.687 

Age at onset of EoE symptoms, yrs 26.8 ± 16.7 31.5 ± 15.1 0.203 

Age at EoE diagnosis, yrs 38.9 ± 12.5 38.1 ± 14.3 0.803 

Duration of disease, yrs 13.4 ± 12.6 8.1 ± 6.6 0.029 

Diagnostic delay, yrs 11.9 ± 12.1 6.6 ± 6.8 0.027 

Currently experiencing dysphagia 35 (97%) 35 (92%) 0.331 

Food impaction ever 17 (47%) 13 (34%) 0.255 

- requiring acute medical help 13 (36%) 10 (26%) 0.363 

Number of upper endoscopies 2.1 ± 1.4 2.3 ± 1.4 0.700 

Currently using steroids 6 (17%) 7 (18%) 0.843 

Currently using PPI 20 (56%) 17 (45%) 0.352 

Steroid use ever 19 (53%) 24 (63%) 0.366 

Dilation ever 4 (11%) 3 (8%) 0.637 

Concomitant atopic disease 31 (86%) 33 (87%) 0.927 

Data are expressed as number (%) or mean ± SD. Significant p-values are bold. EoE, eosinophilic esophagitis; 

MCS, mental component summary score. 

 

Table 3. Risk factors for low mental component score in EoE patients 

 Univariate logistic regression model for low MCS 

Potential risk factor OR (95% CI) p-value 

Male gender 0.800 (0.270-2.368) 0.816 

Age at onset of EoE symptoms, 

yrs 

0.981 (0.952-1.010) 0.202 

Duration of disease, yrs 1.064 (1.003-1.128) 0.038 

Significant p-values are bold. CI, Confidence interval; EoE, eosinophilic esophagitis; MCS, mental component 

summary score; OR, odds ratio.  
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Discussion 

In this cross-sectional study, we found that the self-reported health-related QoL is impaired 

in patients with EoE compared with age-matched subjects that did not have this disease. The 

effect was most pronounced in young adults with EoE. We identified duration of disease as 

risk factor for lower mental QoL scores in EoE patients. 

In this study, we found that physical and mental component summary scores in EoE patients 

were not different from those of the general Dutch population. Despite the finding that they 

are on average 7 years younger than the general population, EoE patients did not perform 

better on physical and mental components. When considering the health domain scores 

driving the physical and mental component summary scores, we found that physical 

functioning was better in EoE patients than in the reference population, probably because 

patients were younger than the reference population. This effect was observed only in the 

36-45 year age group after patients were compared with age-matched subjects from the 

reference population. In contrast, despite their younger age, EoE patients scored lower on 

vitality and general health than the reference population. 

The reference population consists of a random sample of the population, in which the 

prevalence of chronic diseases increases during the course of life. In theory, differences in 

QoL between EoE patients and the general population may thus disappear with time, when 

chronic diseases emerge in the general population as well. This theory is supported by our 

finding that MCS scores were correlated with the patient’s age at onset of symptoms, 

indicating that lower age at onset was associated with lower MCS scores. A similar pattern 

has been described in atopic dermatitis, in which the adverse effects on QoL are largest at 

younger ages.
13  

No clear gender differences were observed in QoL, although male patients scored higher on 

physical functioning and lower on vitality than male reference values, and female patients 

perceived lower general health than the female reference population. 

We investigated whether concomitant atopic disease could also influence QoL, as these 

were frequently reported by our study patients and as SF-36 domain scores were similar to 

those of atopic patients.
12

 As stated, QoL is decreased in patients with atopic dermatitis.
13

 

Adult allergic rhinitis patients experience fatigue, decreased energy, impaired general 

health, and impaired social function, and feel limited in indoor, outdoor, and social 

activities.
14

 Perennial allergic rhinitis has been reported to impair health-related QoL as 

much as asthma.
15

 In our study, however, no differences with regard to concomitant atopic 

diseases were found between patients with low and high MCS scores. Moreover, the only 

clinical characteristics affecting QoL in our cohort were duration of disease and diagnostic 

delay – factors that are not related to concomitant atopic disease. 

In patients with low MCS scores, duration of disease was almost 5 years longer than in 

patients with high MCS scores, whereas the age at diagnosis was not different between both 

groups. Patients with low MCS scores were thus younger at the onset of the first symptoms 

of EoE than those with high MCS scores, although significance was not reached.  
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This study has some limitations. We have used a non-validated questionnaire to obtain 

clinical information. Furthermore, the validated EoE-QOL-A questionnaire for assessment of 

QoL in adult EoE patients, focusing on eating/diet impact, social impact, emotional impact, 

disease anxiety, and choking anxiety, would have been a useful tool for our study.
16

 

Unfortunately, this questionnaire is not available and validated in Dutch language, and 

therefore we have used the widely used, but non-specific, SF-36 questionnaire. Future 

development, translation, and validation of a broadly accepted EoE questionnaire are 

important for the adequate comparison of data from different centers. We are very 

interested in working to produce a Dutch translation and validation of specific EoE 

questionnaires. 

In conclusion, the QoL is impaired in young adult patients with EoE. Disease duration 

determines the mental health-related QoL. This study offers additional insight into the 

impact of EoE on patients’ lives and emphasizes the importance of early diagnosing and 

adequately treating EoE. 
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