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ABSTRACT 

Diseases of the nose and sinus (rhinologic diseases) are quite common. 
It is estimated that almost 11% of Europeans already suffer from chronic 
rhinosinusitis (CRS) and 23% from allergic rhinitis (AR) alone. Studies on the 
health-related quality of life (HRQoL) of rhinologic patients have been completed 
on specific diagnostic groups (CRS and AR patients), but, to our knowledge, none 
have evaluated unselected rhinologic patients. In our study, we examined the 
quality of life (QoL) of 337 patients referred to the Helsinki University Hospital’s 
(HUS’s) Department of Otorhinolaryngology – Head and Neck Surgery due 
to rhinologic disease or symptoms in 2014, and then compared the HRQoL 
for both the population and other patients with chronic diseases to that of 
rhinologic patients. The generic HRQoL of rhinologic patients was statistically 
and clinically significantly worse than that for the age- and sex-standardised 
control population. Moreover, their QoL was also lower than that of many other 
patient groups (e.g., patients with head and neck cancer or Addison’s disease).

In addition, seasonal variation has been reported for many diseases, which 
may also be related to air temperature and humidity. Seasonal variation affects 
the morbidity, symptoms, and severity of an illness. Amongst the elderly, the 
risk of institutionalisation and even mortality increases during the cold winter 
months. Seasonality has been found in patients with rheumatic diseases, 
hypertension, and sleep apnoea. Seasonal trends can also be observed in the 
QoL of the general population. Some research suggests that the season should be 
taken into account, especially when conducting QoL research. To our knowledge, 
only one study of the seasonal variation in the HRQoL of rhinologic patients has 
been previously conducted and applied exclusively to CRS patients. Therefore, 
we recruited 301 patients from the rhinologic clinic at HUS in 2014 for our study 
and determined their disease-specific (Sino-Nasal Outcome Test 22, SNOT-22) 
and general (15-dimension questionnaire, 15D) HRQoL questionnaire during 
the four seasons. We found no significant seasonal variation in patients’ QoL 
amongst our study population. Notably, however, we identifed very few patients 
suffered from seasonal allergies (2.3% of study patients). However, given that 
limitation, we can conclude that these HRQoL questionnaires can be used during 
clinical follow-up, for example, after surgery, with no significant impact from 
the seasons.

In addition, exposure to specific occupational sensitisers (low-molecular 
weight [LMW] and high-molecular weight [HMW] sensitisers) or irritants serves 
as a risk for the development of chronic rhinitis and rhinosinusitis. However, 
little is known about the role of occupational exposure on patients’ rhinologic 
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symptoms. Moreover, the HRQoL of rhinologic patients and its relationship 
to occupational exposures has primarily been studied amongst patients with 
rhinitis. Our study, then, aimed to assess the extent to which patients referred 
to specialist care due to rhinologicF diseases exhibited worsening rhinologic 
symptoms at work and whether these were related to exposure to specific work-
related sensitisers or irritants. Exposure was also compared to both disease-
specific and generic HRQoL. In addition, we also examined the need for sick 
leave reported by patients due to their rhinologic disease during the preceding 
year. For the 177 unselected adult rhinologic patients in employment recruited 
for our study, we found that exposure to specific occupational exposures did 
not affect patients’ symptoms at work or their HRQoL. However, the majority 
of rhinologic patients reported disease exacerbation at work. It appears that 
their increasing symptoms were, therefore, more likely related to unspecific 
respiratory triggers. In our study, we found that rhinologic diseases cause 
substantial work absenteeism.

Furthermore, HRQoL has traditionally been evaluated using paper 
questionnaires. However, in order to implement HRQoL measurements in 
everyday clinical practice and, thus, increase the amount of HRQoL data 
available, efforts have recently focused on converting the forms to electronic 
formats. Our study aimed to determine whether the generic 15D questionnaire 
can be converted to an electronic format without impacting its reliability and 
measurement equivalence or diminishing the response rates (RRs). We also 
assessed patient experiences and preferences between different formats. To do 
so, we recruited 159 patients from the Department of Otorhinolaryngology at 
HUS between April and June 2019 for our study and randomised them into four 
different study groups. In each group, patients completed the paper version of 
the 15D and one of two electronic versions (a web-based or an application-based 
format). Based on our findings, the 15D can be converted to an electronic version 
without compromising its reliability. Patients also preferred electronic formats 
(74.1%) over paper versions (16.5%). However, the RRs for the electronic surveys 
remained lower than that for the paper-based questionnaire.

To conclude, we found that the HRQoL of rhinologic patients seems to 
decrease and does not show marked seasonal variation. Patients reported 
symptom exacerbation at work, but this was not clearly related to specific 
occupational exposures. Absenteeism due to rhinologic diseases remains high. 
As such, rhinologic diseases cause a remarkable burden both to the individual 
and to society as a whole. 
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TIIVISTELMÄ

Nenä- ja sivuontelosairaudet (rinologiset sairaudet) ovat hyvin yleisiä. 
Pelkästään pitkäaikaista sivuontelotulehdusta (CRS) sairastaa arviolta jo 
lähes 11 % ja allergista nuhaa 23 % eurooppalaisista. Rinologisten potilaiden 
elämänlaadusta on paljon tutkimustuloksia, mutta tutkimukset ovat koskeneet 
yksittäisiä diagnoosiryhmiä. Tutkimusaineistomme koostui valikoimattomasta 
337 rinologisen potilaan joukosta. Potilaat oli lähetetty vuoden 2014 aikana 
Helsingin yliopistolliseen keskussairaalan korva-, nenä- ja kurkkutautien 
klinikalle rinologisen sairauden tai oireen vuoksi. Vertasimme potilaiden 
elämänlaatua sekä koko väestön että muiden kroonisista sairauksista kärsivien 
potilaiden elämänlaatuun. Rinologisten potilaiden yleinen elämänlaatu oli 
merkittävästi huonompi kuin ikä- ja sukupuolivakioidulla verrokkiväestöllä. 
Heidän elämänlaatunsa oli myös heikompi kuin monella muulla potilasryhmällä 
(esimerkiksi pään ja kaulan alueen syöpää tai Addisonin tautia sairastavilla 
potilailla).

Monissa sairauksissa esiintyy selvää vuodenaikavaihtelua, jonka on todettu 
liittyvän muun muassa ilman lämpötilaan ja kosteuteen. Vuodenaikavaihtelu 
vaikuttaa sairastuvuuteen, oireisiin ja sairauden vaikeusasteeseen. Vanhuksilla 
riski laitostumiseen ja jopa kuolleisuus lisääntyvät kylminä talvikuukausina. 
Vuodenaikavaihtelua on todettu olevan esimerkiksi reumasairauksista, korkeasta 
verenpaineesta ja uniapneasta kärsivillä potilailla. Myös väestön elämänlaadussa 
on nähtävillä vuodenaikavaihteluita. Onkin esitetty, että vuodenaika tulisi ottaa 
huomioon erityisesti elämänlaatua koskevia tutkimuksia tehtäessä. Rinologisten 
potilaiden elämänlaadun vuodenaikavaihtelusta ei ole tietääksemme 
tehty kuin yksi ainoastaan CRS-potilaita koskeva tutkimus. Rekrytoimme 
vuonna 2014 tutkimukseemme 301 Helsingin yliopistollisen keskussairaalan 
rinologisen poliklinikan potilasta ja selvitimme heidän tautispesifisen ja yleisen 
elämänlaatunsa neljänä eri vuodenaikana. Tutkimuspotilaiden elämänlaadussa 
ei ollut merkittävää vuodenaikavaihtelua. On kuitenkin huomioitava, 
että aineistossa oli hyvin vähän kausiallergiasta kärsiviä potilaita (2,3 % 
tutkimuspotilaista). Tämä rajoite huomioon ottaen voimme kuitenkin todeta, 
että tutkittuja elämänlaatukaavakkeita voidaan käyttää esimerkiksi leikkauksen 
jälkeisessä seurannassa ilman, että vuodenaikaa tarvitsisi merkittävästi ottaa 
huomioon.

Spesifeille työperäisille sisäilma-altisteille (pienen molekyylipainon [LMW] ja 
suuren molekyylipainon [HMW] altisteet) altistuminen on riskitekijä kroonisen 
nuhan ja sivuontelotulehduksen kehittymiselle. Työperäisten altisteiden 
merkityksestä potilaiden rinologisiin oireisiin on kuitenkin hyvin vähän 
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tietoa. Rinologisten potilaiden elämänlaatua ja sen yhteyttä työn altisteisiin on 
tutkittu pitkälti vain nuhapotilailla. Tutkimuksemme tarkoituksena oli arvioida 
Helsingin yliopistollisen keskussairaalan rinologiselle poliklinikalle lähetettyjen 
valikoimattomien potilaiden aineistosta, missä määrin rinologisten sairauksien 
takia erikoissairaanhoitoon lähetetyillä potilailla on työssä pahenevia rinologisia 
oireita. Arvioimme myös, liittyvätkö nämä työilman epäpuhtauksille altistumiseen 
ja millaisia mahdollisesti merkitykselliset altisteet ovat. Altistumista verrattiin 
myös sekä tautispesifiseen että yleiseen elämänlaatuun. Lisäksi tutkimus 
selvitti potilaiden ilmoittamaa nenän sairauksiin liittyvää sairausloman tarvetta 
viimeisen vuoden aikana. Havaitsimme 177:n tutkimukseemme rekrytoidun 
valikoimattoman rinologisen klinikkapotilaan aineistosta, että spesifeille 
työperäisille altisteille altistuminen ei vaikuttanut potilaiden oireisiin työssä 
eikä heidän elämänlaatuunsa. Pääosa tutkimuspotilaista kuitenkin koki, että 
heidän oireilunsa lisääntyi töissä. Todennäköisesti heidän oireilunsa liittyikin 
näin ollen epäspesifeihin sisäilmaärsykkeisiin. Tutkimuksemme osoitti myös, 
että rinologiset sairaudet lisäävät selvästi potilaiden sairauspoissaoloja ja potilaat 
ovat niiden vuoksi sairauslomalla keskimäärin 7,7 päivää vuodessa.

Potilaiden elämänlaatua on kartoitettu perinteisesti paperisilla lomakkeilla. 
Tutkimustiedon helppokäyttöisyyden ja laajempien tutkimusaineistojen kokoon 
saamiseksi on kuitenkin jo pitkään pyritty saattamaan kaavakkeet sähköiseen 
muotoon. Tutkimuksemme tarkoituksena oli selvittää, voidaanko yleistä 
elämänlaatua mittaava 15D-kysely siirtää sähköiseen muotoon ilman, että sillä 
on vaikutuksia tutkimuksen tuloksiin. Halusimme myös selvittää potilaiden 
kokemuksia eri lomakemuotojen välillä. Tutkimusaineistomme koostui 159:stä 
Helsingin yliopistollisen keskussairaalan rinologisen ja otologisen poliklinikan 
potilaasta. Havaitsimme, että 15D-kaavake voidaan siirtää sähköiseksi 
versioksi ilman, että sen luotettavuus kärsii. Potilaat myös pitävät sähköisistä 
lomakemuodoista enemmän kuin paperisista. Vastausasteet sähköisissä 
kyselyissä jäivät paperisia kyselyitä matalammiksi.

Nenä- ja sivuontelosairauksista kärsivien potilaiden elämänlaatu on alentunut 
eikä selvää vuodenaikavaihtelua havaita tässä tutkimuksessa. Rinologisten 
potilaiden oireilu hankaloituu töissä, mutta tämä ei liity erityisesti spesifeihin 
työperäisiin altisteisiin. Rinologiset potilaat ovat sairauslomalla keskimääräistä 
työntekijää enemmän. Rinologiset sairaudet siis rasittavat huomattavasti sekä 
potilasta että yhteiskuntaa.



15

1 INTRODUCTION

In recent decades and alongside objective findings, more explicit attention 
has been devoted to subjective well-being in assessing patients’ responses to 
treatment or illness severity. Quality of life (QoL) and, in particular, health-
related quality of life (HRQoL), is of growing interest to both clinicians and 
researchers. Numerous instruments have been published to evaluate patients’ 
HRQoL (1). More specifically, HRQoL instruments fall into two categories: 
generic and disease-specific measurements. Generic HRQoL tools focus on a 
patient’s social, physical, and mental well-being, whilst disease-specific surveys 
examine the typical features of each disease. Generic measurements are useful 
in comparing, for example, different disease groups, although disease-specific 
instruments are often more accurate in detecting small, clinically significant 
differences in patients’ QoL (2). Therefore, it is often recommended that these 
two instruments are used concurrently (3).

HRQoL surveys have primarily relied on paper formats, although growing 
interest has surrounded electronic administration of measurement instruments. 
The benefits of electronic formats are manifold. For instance, they are time-
efficient, improve data quality, and facilitate clinical work and research (4). 
When using electronic HRQoL instruments, it must be possible to demonstrate 
that respondents complete the electronic versions in the same way as their 
paper formats in order to render the two versions comparable and equivalent. 
Thus, comprehensive guidelines have been developed for this purpose by 
the International Society for Pharmacoeconomics and Outcomes Research’s 
(ISPOR’s) electronic patient-reported outcome (ePRO) working group (5).

Rhinologic diseases refer to diseases localised to the region of the nose and 
sinuses. Such diseases are quite common and each of us has likely experienced 
them, at least in the form of acute rhinitis. However, chronic and acute 
rhinosinusitis as well as allergic rhinitis also affect up to 5–40% of the population 
(6-10). The importance of rhinologic diseases to society is considerable. In the 
US, the total annual cost of chronic rhinosinusitis (CRS) is estimated to approach 
that for asthma (US$64.5 billion vs US$81.9 billion) (11, 12), with illness carrying 
both direct and indirect costs. Direct costs consist of, amongst other things, 
doctor visits and examinations, as well as patients’ medicines. Indirect costs, by 
contrast, consist of sick leave and a reduced ability to work. In 2020, sickness 
absences per employed person in Finland reached 9.1 days (13). More specifically, 
CRS is associated with 8–14 work days (14) and allergic rhinitis (AR) results in 
0.6–9.9 work-days lost (15, 16), although no previous study data on sick leaves 
related to other rhinologic patients were found.
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In addition to economic considerations, the burden of rhinologic diseases on 
patients is significant. QoL in rhinologic patients has been studied, but largely 
only in the most common diagnostic groups, such as CRS and AR (17, 18). The 
negative impact of these diseases on HRQoL has been found to exceed that of 
many other chronic diseases, such as Parkinson’s disease and obesity (17). One 
explanation for the poor QoL amongst rhinologic patients lies in comorbidities. 
Rhinologic patients often have asthma, sleep apnoea, or depression (19-21). 
Furthermore, rhinologic diseases are also sensitive to patients’ sleep, and the 
role of sleep problems in deteriorating QoL is undeniable (20, 22). 

Many diseases vary seasonally. Seasonal variation can impact a patient’s 
symptoms, disease progression, and even mortality (23-37). Furthermore, some 
rhinologic diseases reportedly have a seasonal variation. For example, epistaxis 
and acute exacerbations of CRS peak in frequency during winter (38-40). QoL 
also seems to vary with the seasons, but the objective evidence of this remains 
limited (41-43). 

Occupational exposures can aggravate or even cause illness (44, 45). 
Respiratory exposures can be divided into two groups according to their 
molecular weight, and amongst these, high molecular weight (HMW) exposures 
in particular cause respiratory difficulties. There are numerous studies on 
the effects of occupational exposures in asthma patients (45-49). In addition, 
publications on the occupational symptoms of rhinitis patients exist, although 
considerably fewer (50-53). However, it has been estimated that occupational 
rhinitis may be up to 2–4 times more common than occupational asthma (54). 
Occupational CRS has also been studied to some extent (55-58), but little is 
known about the effects of occupational exposures on symptoms or the QoL of 
other rhinologic patients.

In this thesis, we examined the general and disease-specific HRQoL of patients 
with different rhinologic diseases, comparing HRQoL to patients with other 
diseases and to the general population. The seasonal variation of the HRQoL 
amongst rhinologic patients was also evaluated. The HRQoL and symptoms of 
rhinologic patients at work were also examined and the association between 
relevant occupational irritant exposures and symptoms were analysed. We also 
examined absenteeism amongst rhinologic patients. Finally, we assessed the 
feasibility of converting a paper 15-dimension generic health-related QoL form 
(15D) to an electronic version.
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2.1 Patient-Reported Outcomes (PROs)

In recent decades, data from patient-reported outcomes (PROs) have been 
increasingly collected and used initially in clinical trials as well as in everyday 
clinical work. PRO is a general term that includes many other self-reporting 
tools in addition to HRQoL questionnaires and is one of many clinical outcome 
evaluation methods complementing clinical trials. The United States Food 
and Drug Administration (USFDA) defines PRO as ‘any report of the status 
of a patient’s health condition that comes directly from the patient, without 
interpretation of the patient’s response by a clinician or anyone else’ (59). 
Technological advancements in health care, including electronic patient records 
and various computer applications, have been adopted worldwide. Still, until 
recent years, patient-reported outcome measurements (PROMs) have primarily 
been administered using paper formats. However, the need for electronic data 
platforms has rapidly emerged, with estimates suggesting that the ePRO market 
will triple between 2020 and 2027 (60). The benefits of electronic data collection 
methods are vast. For example, such methods are time-efficient for both patients 
and researchers, potentially cost-saving, more reliable, and allow for the routine 
collection of patients’ QoL data in daily clinical practice (4). Furthermore, 
electronic data can be collected using web-based questionnaires or different 
kinds of mobile applications.

2.1.1 An electronic PRO measurement (PROM)

There are two ways to create an electronic PROM: creating a completely new 
electronic survey directly or converting and validating an existing paper-
based questionnaire into an electronic format. In the latter option, an ePRO 
questionnaire should produce data equivalent or even superior to the data 
obtained from the original paper version (5). According to ISPOR’s ePRO 
working group’s good research practice recommendations, when implementing 
an electronic version, the degree of changes in the paper format determine the 
extent to which the formats are comparable and whether the introduction of 
an electronic format requires an equivalence study (5, 61). The three levels of 
recommendations for assessing measurement equivalence appear in Table 1 (5). 
In contrast to these recommendations, Muehlhausen et al. stated in a large 
review article in 2015 that data exist to support the idea that not all moderate 
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changes require quantitative equivalence testing, although this is still not 
established (62). 

Table 1. ISPOR’s recommendations for assessing measurement equivalence (modified from 
Coons et al. (5))

Degree of change Example Recommendation

Minor Convert the paper format to an electronic version
No change in content or meaning

Cognitive debriefing
Usability testing

Moderate
Change to the order of item presentation
Require the patient to use a scroll bar to view 
all item text or responses

Equivalence testing
Usability testing

Substantial Change the text of items
Remove items or scale options 

Full psychometric testing
Usability testing

Cognitive debriefing is a process whereby the questionnaire is tested amongst 
a study population in order to verify unclear questions and other sections that 
may be difficult to understand (63). Testing the usability of a survey refers to 
ensuring that the study population is able to respond to that survey format. In 
the case of an ePRO, testing usability specifically means determining with some 
certainty that respondents know how to use a particular electronic device (64). 
Equivalence testing is a more complex procedure, the purpose of which is to 
evaluate the comparability between PROM scores from the electronic version 
and from the original paper version. Finally, full psychometric testing indicates 
that the electronic format is treated as a new PROM (65).

Two different study designs are recommended for equivalence testing. First, 
a randomised parallel group design involves half of study patients completing a 
paper version PRO whilst the other half completes an ePRO version. The second 
design involves a randomised crossover design, whereby all patients complete 
both the paper PRO and the ePRO formats. The crossover design appears more 
efficient than the parallel group design and is, therefore, more often selected as 
the method for equivalence testing (66). Researchers should take into account 
that the wash-out period (e.g., the time between the completion of the different 
forms) is the proper length: not too short to minimise memory, but not too long to 
avoid changes in a patient’s health status (5, 67). No consensus exists regarding 
the specific interval for this test–retest reliability, although in previous PROM 
equivalence studies this time frame primarily consisted of 0–15 days (62, 68). 

According to Coons et al. (2009), the intraclass correlation coefficient (ICC) 
is the recommended statistics for use for assessing measurement reliability 
comparing paper and electronic PROMs. But, remarkably, ICC is only applicable 
for crossover study designs (5). There are different formats of ICCs, such that 
researchers should always specify the ICC they use in their analysis. The ICC 
value ranges from 0 to 1 based on the 95% confidence interval (CI) of estimates. 
It is recommended that the 95% CI of the ICC estimate, and not the ICC estimate 
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itself, should be used when evaluating the level of reliability. Values below 0.5 
indicate a poor reliability, values between 0.5 and 0.75 indicate a moderate 
reliability, values between 0.75 and 0.9 indicate a good reliability, and values 
above 0.9 indicate an excellent reliability (69). A value of at least 0.7 for the ICC is 
typically considered sufficient. 

The measurement equivalence between the paper PROM format and the 
electronic version has been extensively studied, with encouraging results 
indicating that the formats appear equivalent (62, 66, 70-76). The mode of ePROM 
administration also appears to have no significant impact on the reliability or 
validity of the questionnaire (77).

2.1.2 Patient preferences for the mode of administration and  
response rates (RRs) 

When considering converting PROMs to an electronic format, it is important to 
evaluate not only patient preferences but also response rates (RRs). According 
to multiple published studies, patients prefer electronic formats, althgough 
this is strongly influenced by the patient’s socioeconomic background, age, 
sex, and other characteristics — that is, the lower the level of education and 
income of a patient and the older they are, the more likely they are to prefer a 
paper version (4, 78-83). Data from RRs comparing different PROM formats 
are contradictory, although the trend appears to indicate that ePROs carry 
somewhat lower RRs than paper-based versions (4, 81, 84-86). According to 
a review article by Rutherford et al., the differences in RRs are due, at least 
partially, to the heterogeneity of the research settings (74). However, there is 
strong evidence that optimising the content and presentation of the survey 
questionnaire and using different reminder messages can positively influence 
RRs (79, 86-88). Presumably, integrating such reminders into an electronic 
system is not excessively time-consuming or costly.

2.2 Health-Related Quality of Life (HRQoL)

As stated in a World Health Organisation (WHO) publication as early as 1949, 
QoL is often defined as ‘an individual’s perception of their position in life in the 
context of the culture and value systems in which they live and in relation to their 
goals, expectations, standards, and concerns’ (89). In the medical literature, 
QoL has been reported since at least since the 1960s (90), with the importance 
of QoL in medical decision-making and its role in medical research increasing 
substantially in the last two decades. A literature search of the medical subject 
heading (MeSH) terms ‘quality of life’ or ‘health-related quality of life’ in Pubmed 
returns hundreds of thousands of publications and the number of publications 
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has increased tenfold over the last two decades. The definition of HRQoL is not 
as simple, with several different definitions appearing in the literature. However, 
HRQoL can be distinguished from QoL given that it focuses on the impact of 
an illness, symptoms, or a particular treatment on an individual’s QoL (90). 
Health is one of the factors regulating a person’s QoL and in a survey amongst 
a random adult sample, respondents chose health as one of the most important 
aspects of life (91).

2.3 HRQoL Measurement Tools

In order to evaluate HRQoL, specific questionnaires have been developed. The first 
HRQoL instrument, the QL index, was published in 1981 for cancer patients (92). 
HRQoL questionnaires include several dimensions. Specifically, they measure 
physical activity, social activity, psychological activity, role functioning, and 
general well-being (93). Questionnaires can be self- or interviewer-administered 
and they can be used to determine a patient’s HRQoL at a single point in time or 
as a longitudinal change over a period of time (94). A good HRQoL tool should 
consist of three characteristics. First, it should be reproducible, meaning that, 
in a stable situation, the patient’s results should remain consistent. Second, the 
tool should also measure the attribute you want to measure, that is, it must be 
valid. Third, it should be sufficiently sensitive to detect even small, clinically 
significant changes in the patient’s QoL (95). In practice, a good HRQoL tool is 
also simple, quick to complete, and provides useful clinical information. A wide 
range of HRQoL tools are available  (1) and no tool appear superior to others (1, 
96). Therefore, the choice of the measure is always based on the requirements 
of the research or clinical decision-making (97), and step-by-step methods for 
selecting an appropriate HRQoL instrument have been published (98).

2.3.1 Generic HRQoL instruments

HRQoL questionnaires can be categoried as generic or specific instruments (see 
Table 2). Generic instruments provide extensive information regarding a patient’s 
physical, mental, and social health (94). They are designed to summarise the 
HRQoL of groups of people consisting of a wide variety of patients, diseases, 
injuries, cultures, and demographics. The results obtained from a generic 
HRQoL instrument can be presented as either a profile or an index value (that 
is, utility measure). For a profile measurement, the results can be presented for 
each dimension separately. The dimensions can also be divided into different 
subsections (e.g., physical, emotional, and social sections) each scored separately. 
At times, results are presented as one summary score (95, 99). The advantage of 
a profile measurement is that the HRQoL can be analysed comprehensively with 
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one instrument only, which saves time for both the patient and the investigator 
(95). However, problems with a profile measurement can arise if an improvement 
occurs for some HRQoL items versus decreases in others, leading to difficulties 
in drawing conclusions. Preference-based utility measurements are designed 
to integrate the HRQoL domains to produce a single index value. The general 
approach to assessing utility values is based on modern utility theory (100). The 
index value is compiled from the responses of all respondents and given a value 
ranging from 0 (meaning dead) to 1 (meaning completely healthy) (99). Utility 
measurements are used, for example, in health economics, where effectiveness 
is measured in terms of quality-adjusted life-years gained. Quality-weighted 
life-years are calculated by combining the QoL measured by a utility metric with 
the values across time considered (e.g., life expectancy, duration of treatment, 
etc.) (101, 102). 

Table 2. Taxonomy of HRQoL instruments (94)

Generic instruments

Health profiles

Utility measures

Specific instruments

Disease-specific

Population-specific

Function-specific

Condition- or problem-specific

Some generic HRQoL instruments, such as the 15D, EuroQol five dimensions 
(EQ-5D) questionairre, and Health Utilities Index (HUI), provide both a profile 
and an index value (103-105). Commonly used generic HRQoL instruments in 
the field of rhinology have relied on the 36-item short-form survey (SF-36), HUI, 
EQ-5D, and the Glasgow Benefit Inventory (GBI, not to be confused with the 
General Behaviour Inventory, also GBI). The 15D has also been used in many 
rhinologic studies (see Table 3) (106-112). 
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Table 3. Generic HRQoL instruments used in rhinology studies (1, 108, 111-113)

SF-36 HUI EQ-5D GBI 15D

Domains 36 8 5 18 15

Index number Yes (in SF-6D, 
derived from 
the SF-36)

Yes Yes No Yes

Use Most used 
instrument in 
rhinology

Most suitable 
for otologic 
conditions

Most used 
instrument 
in health 
economic 
evaluation 
studies

Mainly used 
for surgical 
studies

Widely used, 
especially in 
Finland

Limitations Lack of 
sensitivity 
for rhinologic 
diseases

Once-only 
questionnaire, 
no baseline 
data available

2.3.2 Specific HRQoL instruments

Specific instruments are used to assess the characteristics of particular people 
of interest (94). The focus of a survey may lie on a specific illness (e.g., rhinitis 
or asthma), a specific population (based on their sex or age), a specific function 
(the ability to work or social functioning), or a specific condition or problem 
(hyposmia or pain) (see Table 2) (95). Typically, these surveys focus on a 
particular disease or range of symptoms. Disease-specific instruments have 
been developed for a wide range of disease groups, such as different ear, nose, 
and throat patients [77–80], asthmatics [81], and patients with obstructive sleep 
apnoea (OSA) [82]. Numerous disease-specific instruments exclusively apply 
to rhinologic patients, which Hopkins summarised in terms of their reliability, 
validity, responsiveness, and ease of use in a 2009 review (112). The benefits 
of disease-specific measures lie, in part, in their specificity in measuring the 
frequency and severity of specific symptoms, such as nasal congestion in CRS 
(114) or nocturnal awakenings in OSA [82].

2.3.3 Comparison of generic and disease-specific HRQoL instruments

The advantage of generic instruments is that they allow comparisons of 
HRQoL across different patient groups, whilst disease-specific instruments 
tend to carry a higher sensitivity to smaller, clinically important changes and 
are best-suited for clinical follow-up [2, 69, 78–81]. Although disease-specific 
instruments are often used in clinical trials, there is also some evidence that 
generic instruments can provide consistent or even more valid results. In a study 
amongst obese hospitalised patients, researchers compared two disease-specific 
instruments to two generic instruments, finding that the former showed no 
clear superiorirty in performance compared to the latter (115). Similar results 
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were obtained from a study of chronic obstructive pulmonary disease (COPD) 
patients (116), patients with systemic lupus erythematosus (117), and patients 
with rheumatoid arthritis (118). In two studies comparing disease-specific and 
generic HRQoL instruments amongst patients with asthma and schizophrenia, 
the generic HRQoL tools were even more valid than the disease-specific tools 
used (119, 120). Instruments can also reflect somewhat different characteristics 
of patient HRQoL, as found in a study amongst Parkinson patients, where the 
generic questionnaire appeared more appropriate to nonmotor symptoms whilst 
a disease-specific questionnaire was more appropriate for motor symptoms (121). 
Thus, it is important to understand that no instrument is completely reliable 
and researchers should possess the knowledge and skills necessary to select a 
valid instrument for the issue under investigation. For example, in longitudinal 
studies, a shorter questionnaire might be more appropriate, whilst in cross-
sectional studies questionnaires can be longer such that not all items are relevant 
to all patients (97, 98). Since instruments produce partially different results, 
some suggest that generic and disease-specific HRQoL instruments should be 
used together. In such cases, HRQoL can be examined as extensively as possible 
and probably provide the most comprehensive summary of a patient’s current 
situation (2, 3, 122, 123). 

2.4 Rhinologic Diseases 

Rhinologic diseases are rather common, consisting of tens of different diagnoses. 
The most common rhinologic diseases are allergic rhinitis (AR) affecting 10–
40% of the population (6, 124), CRS affecting 5–12% of the population (8, 9), 
and acute rhinosinusitis (ARS) with a one-year prevalence of 6–18% (9, 10). 
The five most common rhinologic diseases diagnosed in the Department of 
Otorhinolaryngology – Head and Neck Surgery at Helsinki University Hospital 
(HUS) in 2019 were chronic rhinitis, chronic rhinosinusitis without nasal polyps 
(CRSsNP), epistaxis, chronic rhinosinusitis with nasal polyps (CRSwNP), and 
ARS. The prevalence of the most common rhinologic diseases are relatively high 
when compared to, for example, public diseases such as diabetes or asthma, and 
compared with the prevalence of diabetes amongst adults in Europe, which is 
on average 6.2% (125) and with an asthma prevalence of 8.2% (126). Related 
to the prevalence of rhinologic diseases, their costs to society are significant. 
Specifically, illness consists of both direct (outpatient physician visits, medication, 
and surgical treatment) and indirect (sick leave and an impaired ability to work) 
costs. CRS alone is estimated to result in annual costs in the US of US$22–64.5 
billion (11, 127, 128). By comparison, the total annual cost of asthma in the US 
reaches US$81.9 billion (12), whilst diabetes reaches as as high as US$327.2 
billion (129).
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2.4.1 HRQoL in rhinologic diseases

The financial burden of rhinologic diseases is high, although the impact on 
patient HRQoL is particularly significant. The HRQoL impairment of rhinologic 
patients has primarily been studied amongst CRS, ARS, and AR patients. Several 
publications have focused on the HRQoL of patients with CRS. For instance, 
DeConde et al. published a review article in 2016 in which they compared a 
general HRQoL measurement, the short-form six dimension (SF-6D) survey, 
scores for CRS and other medical conditions. The mean utility value for subjects 
with CRS (0.65) was lower than that of subjects with moderate COPD (0.73) and 
amongst patients with coronary artery disease (CAD) requiring percutaneous 
intervention (0.67; see Figure 1). They also highlighted that the utility score of 
CRS patients was particularly low given the relatively young cohort of patients 
(mean age, 47.8 years) (17). Amongst CRS patients, the most affected domains in 
the HRQoL appeared to be general health-related issues — that is, sleep, mood, 
cognition, and productivity (17). Previous studies have demonstrated that CRS 
can affect patients’ sleep at a similar magnitude as a sleep disorder, impairing 
HRQoL (130, 131). Furthermore, in a review article from 2019 by Klonaris 
et al., CRS patients reported a diminished QoL in several HRQoL domains, 
whereby the significance was most pronounced for emotional functioning, 
general health, physical functioning, female gender, being elderly, and highly 
educated patients (132). The low HRQoL amongst CRS patients might be partly 
explained by frequent comorbidities. Patients with CRSwNP, for example, appear 
to have a remarkably high prevalence of confirmed asthma, approaching 50% 
(19). In a study of CRS patients undergoing endoscopic sinus surgery (ESS), 
64.7% of patients were diagnosed with OSA (20). Finally, in a systematic review 
article amongst CRS patients, the prevalence of depression reached 11–40%, 
with depression markedly associated with diminished CRS-specific QoL (133). 
Depression in CRS patients is more common if a patient suffers from significant 
sleep problems, olfactory dysfunction, or pain (22).
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Figure 1. SF-6D scores for patients with CRS and other medical conditions (modified from 
DeConde et al. (17)) 
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Abbreviations: SF-6D, short-form six dimensions survey; CRS, chronic rhinosinusitis;  
COPD, chronic obstructive pulmonary disease; CAD, coronary artery disease;  
PCI, percutaneous coronary intervention.

QoL studies amongst ARS patients remain scarce. Whilst ARS also appears 
to diminish patients’ HRQoL statistically significantly (134, 135), it improves 
markedly and within a short time amongst patients receiving effective treatment 
(135). AR impairs patients’ QoL, and perennial allergic rhinitis appears to carry 
a greater impact than seasonal allergic rhinitis (136). In a large study completed 
in the Middle East, patients with AR reported significantly lower mean EQ-5D 
scores than the general population (0.78 vs. 0.90, p < 0.0001). Additionally, 
comorbidities played a major role in outcomes amongst AR patients, specifically 
in relation to respiratory disease and COPD, which carried the highest negative 
impact on QoL (137). 

Contradictory HRQoL results have been reported for patients with a septal 
deviation. In one study, their preoperative QoL was slightly better than that 
amongst the age- and gender-standardised control population (138), with other 
studies reporting the opposite (139, 140). To conclude, studies of HRQoL in other 
rhinologic diseases remain exceptionally scarce.

2.5 Climate and Health

Climate and weather affect human health. Changes in extreme weather conditions 
(unusual, severe, or unseasonal weather) in particular affect our environment 
(141). Climatic factors that impact our health vary, ranging from temperature, 
air pollution taking the forms of nitrogen dioxide levels and ozone depletion, 
pollen levels, and humidity (142). Heat, extreme weather events, emerging 
infections, and food safety have been reported as crucial climate change–related 
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factors influencing health outcomes (143). The impact of climate change on 
respiratory allergies is also important. Furthermore, climate change increases 
the atmospheric pollen concentration in several ways, not least by extending 
the pollen season (144, 145). In addition, climate change will continue to affect 
the health of Finns in multiple ways, although in Finland such adverse effects 
are diminished by a developed healthcare system and a favourable climate (e.g., 
less extreme weather conditions) (146).

2.5.1 Seasonal variation in difference diseases

The four seasons impact patient health in varying ways. Seasonal variation 
associates with the incidence, severity, exacerbation, and even mortality of 
many diseases. For example, the incidence of tuberculosis peaks during spring 
(23), whilst global suicide rates follow a similar cyclical pattern and are highest 
during spring (24). In two studies of adult acute appendicitis, incidence decreases 
during the winter months (26, 147). The disease severity may also vary with the 
season, as reported, for example, in restless leg syndrome (27), sleep-disordered 
breathing in children (28), and bipolar disorder (29). A clear seasonal variation 
of symptoms also exists amongst asthma patients. Respiratory pathogens, such 
as rhinovirus and influenza, complicate symptoms during winter (30, 31) and 
pollen, specifically tree pollen, during spring and summer (32, 33). Amongst 
patients with allergic diseases, the seasonal variation of symptomsis is, of course, 
common.  

Moreover, overall mortality appears highest during the winter months, 
especially amongst the elderly (34, 35), whilst prolonged cold periods, 
particularly during cold spells, have been associated with increased mortality 
(36). In addition to cold spells, daily and hourly temperature variability (TV) 
also appears related to an increased all-cause and cardiorespiratory mortality 
risk. In a large meta-analysis, a 1°C increase in the daily TV associated with 
an increase of 0.53% in cardiovascular mortality risks and a 0.62% increase in 
respiratory mortality risks (37). 

Environmental factors affecting rhinologic patients consist of indoor and 
outdoor temperatures, relative and absolute air humidity levels, allergens, 
and air pollutants (148), whilst seasonality has also been linked to rhinologic 
diseases. Epistaxis occurs more frequently during the cold and dry winter months 
(38). Danielides et al. examined the association of different meteorological 
parameters with acute laryngitis and Bell’s palsy. The peak frequency of acute 
laryngitis associated with winter weather conditions. By contrast, in Bell’s 
palsy, no seasonality was detected in the incidence of disease (149, 150). In a 
study examining the Australian climate, incidental sinus magnetic resonance 
imaging (MRI) abnormalities were found in 65.2% of study patients in winter 
compared with 50.6% during summer, a statistically significant difference (151). 
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Prior research on the seasonal variation of CRS focused primarily on acute 
exacerbations of CRS, which appear to occur more frequently in winter and 
spring (39, 40). One likely explanation for this is that viral infections in winter 
and pollen in spring aggravate the symptoms as in asthmatic patients (40). 

2.5.2 Seasonal variation in HRQoL

Studies regarding the seasonality of HRQoL remain scarce. A large population-
based study of HRQoL amongst the US adult population revealed that the worst 
physical health occurred during winter and the best occurred during summer. 
Mental health, however, was worst during spring and autumn, although the 
seasonal effect was much smaller. Since the season impacts patient HRQoL, 
researchers are encouraged to take into account seasonality effects when 
comparing data from different studies (41). In a Finnish population study, 
HRQoL was strongly influenced by both indoor lighting and seasonal changes 
in mood and behaviour (42). In addition, CRS patients appear to experience 
seasonal variation in disease-specific HRQoL, appearing more symptomatic 
during winter months, the variation of which may also be primarily explained 
by a depressed mood (43).

2.6 Rhinologic Patients and Work

2.6.1 Occupational exposure

The nasal mucosa serves as the gateway to the body and most airway stimuli pass 
through it. Many occupational exposures, such as chemicals, gases, and organic 
dusts, associate with airway symptoms resulting from mucosal inflammation 
(152). Occupational sensitisers cause occupational asthma (OA) (49, 153), rhinitis 
(OR) (154), and CRS (57). In addition to the occupational exposures that can 
cause a variety of respiratory diseases, they can also exacerbate existing ones 
(44, 45). The European Union (EU) published a list of hazardous substances, 
including respiratory sensitisers, manufactured and imported to Europe, known 
as the EU Annex, which includes more than 400 agents documented to act as 
occupational respiratory sensitisers (155).

2.6.2 Occupatonal respiratory sensitisers and irritants

Occupational respiratory sensitisers fall into two groups according their 
molecular weight. Most common agents consist of large high molecular weight 
sensitisers (HMWs, >5 kD), which include allergens such as animal proteins, 
flour, and plants. Low molecular weight sensitisers (LMWs) consist, by 
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contrast, of chemicals, wood dust, and drugs (46, 153). Table 4 summarises the 
categorisation of occupational respiratory sensitisers. 

Table 4. Occupational respiratory sensitisers (modified from Tiotiu et al. (46)) 

HMW agents LMW agents

Flour, cereal Chemicals

Latex Drugs

Animals Wood dust

Enzymes Metals

Insects

Fungi

Vegetable gums

Abbreviations: HMW, high molecular weight; LMW, low molecular weight. 

When inhaled, HMW can sensitise a person and cause an immunoglobulin 
E (IgE) mediated-type 1 hypersensitivity reaction, where histamine and other 
antibodies such as leukotrienes, prostaglandin, and cytokines are released from 
mast cells and basophils (154, 156, 157). This cascade ultimately leads to the 
clinical expression of disease. LMW, by contrast, can cause rhinologic symptoms 
in two ways: via IgE-mediated reactions or by causing airway inflammation via 
mechanisms which remain poorly understood (152, 158). Respiratory sensitisers 
cause upper-airway symptoms including sneezing, a blocked nose, rhinorrhoea, 
or itchiness. They can also cause symptoms mimicking rhinosinusitis such as 
facial pain and hyposmia (152).

2.6.3 Occupational rhinitis and rhinosinusitis 

Occupational rhinitis is defined as ‘an inflammatory disease of the nose, which 
is characterised by intermittent or persistent symptoms (i.e., nasal congestion, 
sneezing, rhinorrhoea, and itching), and/or a variable nasal airflow limitation 
and/or hypersecretion due to causes and conditions attributable to a particular 
work environment and not to stimuli encountered outside the workplace’ (154). 
OR is estimated as 2–4 times more common than occupational asthma (54), 
although occupational asthma garners much greater interest amongst both 
clinicians and researchers (50). The overall prevalence and incidence of OR 
are unknown, whilst wide variation exists between different occupational 
groups. In a review article by Siracusa et al., the prevalence of OR in various 
working populations exposed to HMW and LMW agents varied from 2% to 87% 
(50). The prevalence of OR is particularly high amongst furriers, bakers, hair 
dressers, farmers, and veterinarians (51-53). In addition, OR associates with an 
increased risk for the development of OA (159) and up to 92% of OA patients 
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report symptoms of OR (50). Moreover, OR significantly impacts patient QoL 
and work efficiency. Yet, the general HRQoL amongst OR patients compared 
with rhinitis unrelated to work is substantially lower (160, 161). 

The classification of occupational rhinitis has shifted over time. Currently, 
the term work-related rhinitis (WRR) should be used as a superscript, with the 
subcategories of occupational rhinitis distinguished according to the underlying 
pathomechanisms and clinical manifestations (Figure 2) (53, 162). An allergic 
form of occupational rhinitis can occur if a worker experiences repeated 
exposure to workplace sensitisers over a long period of time. A nonallergic form, 
by contrast, can occur following a single exposure to high concentrations of 
an irritant, classified as reactive upper respiratory distress syndrome (RUDS). 
Irritant-induced OR occurs when a patient is repeatedly exposed to irritants. 
Finally, a third form of nonallergic OR manifests as corrosive rhinitis, which 
appears as a persistent inflammation of the nasal mucosa or as ulcers. Chlorine 
and ammonia, for example, are known as causative agents of corrosive rhinitis 
(53, 152, 163, 164).

Figure 2. The classification of occupational rhinitis (154)

Abbreviations: WER, work-exacerbated rhinitis; IgE, immunoglobulin E; RUDS, reactive upper respiratory 
distress syndrome; OR, occupational rhinitis.

Occupational exposures have primarily been examined amongst rhinitis patients, 
although the relationship between chronic rhinosinusitis and occupational 
exposure has only been established in a few studies (55-58). In a large (n = 
7952) prospective population-based study in Norway, the five-year incidence 
of CRS was 5.5%, with exposure to various occupational-specific irritants 
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associating with new-onset CRS. In particular, hair-care products, super glue, 
strong acids, cooking fumes, and wood dust significantly associated with the 
risk of developing CRS (57).

2.6.4 Workplace absenteeism 

Self-reported sickness absences per employed person in Finland stood at 9.1 
days in 2020, remaining moderately stable over the past 15 years, varying from 
8.5 to 10.1 days per year (13).  

On average, 50% of sickness absence days result from musculoskeletal and 
mental diseases, with a high prevalence of these diagnoses also observed in other 
European countries as well (13, 165-168). Sick leave amongst rhinologic patients 
has been studied amongst some diagnostic groups. CRS has been associated with 
an average loss of 8–14 work days (14) and AR with 0.60–9.9 work days per year 
(15, 16). Endoscopic sinus surgery carries a remarkable role on sickness absences 
due to rhinosinusitis in CRS patients. Specifically, sick leave dropped from 8–14 
days to 1–7 days 12 months after surgery (169). CRS appears to increase chronic 
school absenteeism in children and young adults, with an average of 4.6 school 
days per year missed because of illness (170). In a population-based work-force 
study, WRR patients did not report higher sickness absence rates than non-WRR 
patients and controls, although WRR associated with a significantly higher rate 
of impaired performance at work (i.e., presenteeism) (161). In a literature search 
of sick leave amongst patients with other rhinologic diseases, no publications 
were found.
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3 AIMS OF THE STUDY

The purpose of this research was to study the general and disease-specific 
HRQoL amongst patients with different rhinologic diseases. 

The specific aims of this study were as follows:

1. To compare the general HRQoL of rhinologic patients to the age- and 
sex-standardised general population and to patients with other diseases.

2. To evaluate the seasonality of HRQoL of rhinologic patients.
3. To survey the HRQoL and subjective symptoms of rhinologic patients at 

work, to analyse the relevant irritant exposures at work, and to determine 
the correlation between symptoms and exposure. We also aimed to study 
the median sick leave of rhinologic patients due to rhinologic diseases.

4. To study whether the 15D HRQoL instrument can be transformed into 
an electronic version without compromising its reliability and validity. 
In addition, we aimed to evaluate the preference amongst patients for 
different versions of the questionnaire.
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All of the study patients were diagnosed and treated in the Department of 
Otorhinolaryngology — Head and Neck Surgery at HUS, a large referral 
department providing secondary and tertiary ear, nose, and throat healthcare 
services to over 1.6 million inhabitants (29% of the Finnish population) in 
southern Finland (171). 

4.1 Studies I–III

We designed a cross-sectional, questionnaire-based study to collect data on 
HRQoL amongst patients with different rhinologic diseases or symptoms. All 
adult (≥18 years old) patients referred to the Department of Otorhinolaryngology 
due to a rhinologic disease or symptoms within the study months (February, 
May, August, and November) in 2014 were invited to participate. We also 
collected a small subset of preliminary data in August and November 2013. 
All patients received via post a medical history questionnaire and a generic 
HRQoL questionnaire (15D). One question (‘Do you have physician-diagnosed 
asthma?’) was added to the questionnaires during the recruitment period. We 
asked patients to complete the surveys within three days of receipt and patients 
returned the questionnaires via post or during an outpatient visit. We excluded 
patients seen during emergency room visits. We also collected International 
Classification of Diseases, tenth revision (ICD-10) data following outpatient visits 
from the electronic patient record system. The primary diagnosis of the patient 
we considered was the diagnosis requiring active treatment. For comparisons, 
we used age- and sex-matched 15D data from a sample of the population (n = 
1329) from the same hospital district area (172). All patients who participated 
in the study were examined in the rhinologic clinic at HUS and their diagnoses 
were based on international guidelines.

4.1.1 Study II

The study periods for study II were as follows: 1 February through 15 March 
(February); 1 May through 15 June (May); 1 August through 15 September 
(August), and 1 November through 15 December (November). We excluded 
patients whose forms were completed at times outside these periods. Patients 
also completed the disease-specific Sino-Nasal Outcome Test 22 (SNOT-22) 
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questionnaire. Climate data were provided by the Finnish Meteorological 
Institute (FMI).

4.1.2 STUDY III

In study III, we recruited patients in May, August, and November 2014, excluding 
patients who had not worked or studied full-time during the preceding six 
months. In addition to the forms previously mentioned in studies I and II, 
study patients received an open-ended survey via post focused on their work 
tasks, current work status, patient-evaluated exposures to different indoor 
environmental triggers, and their current job title. Patients were also asked to 
report whether they experienced a worsening of nasal symptoms resulting from 
any work-related indoor environmental exposures. A specialised occupational 
hygienist from the Finnish Institute of Occupational Health used patient job 
titles, work descriptions, and patient-reported types of exposures to determine 
whether a patient was exposed to specific occupational sensitisers or irritants. 
Using the basic occupational hygiene safety principle, patients were assessed as 
exposed in cases appearing uncertain. Patients were also asked to report their 
need for sick leave during the previous year.

Work categorisation
We classified patients’ socioeconomic status using Statistics Finland’s 1989 
classification (173). We used patients’ work titles and job descriptions to categorise 
different work groups, relying on the International Standard Classification 
of Occupations (ISCO-08, (174)). When comparing our patient sample to the 
entire Finnish and Uusimaa district employed population, we used the 2014 
Statistics Finland’s Classification of Socioeconomic Groups (n = 2 217 049 and 
n = 722 266) (175).

4.2 STUDY IV

Study IV was conducted in April through June 2019. Here, we invited rhinologic 
and otological patients waiting for their appointment in the Department of 
Otorhinolaryngology to participate. The inclusion criteria were as follow: the 
patient should be an adult (≥18 years old), Finnish-speaking, and possess a 
mobile phone suitable for use with the BuddyCare application used in this study 
(iOS or Android).

Study patients were divided into four groups of equal size, each of which 
completed both a paper 15D form and either a browser-based or mobile 
application–based 15D form.
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The first form was completed before the outpatient visit and the second form 
was completed following it within three days of the visit. Patients were provided 
printed instructions on how to download the application. After completing the 
second 15D questionnaire, patients were asked to complete another questionnaire 
on the acceptability and reliability of the forms.  

Buddycare

Buddy Healthcare Ltd Oy offers healthcare organisers different pathways to, 
for example, evaluate and follow patient health status. For our study, Buddy 
Healthcare provided the mobile application and the platform for the web-based 
form, although Buddy Healthcare did not otherwise act as a sponsor of our 
study (176).

4.3 HRQoL Instruments

4.3.1 15D 

The 15D is a generic, standardised 15-dimension HRQoL measurement tool which 
can be used both as a profile and single-index score measure. The dimensions 
of the instrument are as follows: moving, seeing, hearing, breathing, sleeping, 
eating, speech, excretion, normal activities, mental functioning, discomfort and 
symptoms, depression, distress, vitality, and sexual activity. For each dimension, 
the respondent chooses one of the five levels that best describes thier state of 
health at that moment (1 indicates the best level, whilst 5 indicates the worst). 
If there are no more than three missing answers along the 15D dimensions, 
missing scores can be predicted using linear regression modelling based on 
age, gender, and answers to the other dimensions, which serve as independent 
variables. The validation of the instrument is based on the application of multi-
attribute utility theory. A set of utilities or preference weights elicited from the 
general public through a three-stage valuation procedure provides an additive 
aggregation formula to generate the utility score — that is, the 15D score (single-
index number) across all dimensions. The maximum score is 1 (no problems on 
any dimension) and the minimum score is 0 (equivalent to being dead) (103). The 
minimal clinically important difference (MCID) — that is, the smallest change 
that can be detected by a patient — is ±0.015 for the 15D scores (177).  

15D is a sensitive instrument, and capable of detecting cross-sectional 
differences and changes over time in HRQoL. When comparing it to other 
similar generic QoL instruments, 15D is at least equally good or even better for 
some segments (e.g., in structural validity and sensitivity) (178-181). In addition, 
15D has been employed in hundreds of studies as well as in various studies 
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amongst rhinologic patients (110, 123, 138, 139, 182). An electronic version of 
15D is already in use in many institutions (https://www.apotti.fi/en/, https://
bcbmedical.com/, https://www.checkware.com/, and https://stellarq.com). 
However, the implementation of an electronic version of 15D has not yet been 
validated and no data from patient experiences or response rates (RRs) are 
available.

4.3.2 Sino-Nasal Outcome Test 22 (SNOT-22)

The Sino-Nasal Outcome Test 22 (SNOT-22) is a disease-specific rhinologic 
HRQoL instrument validated in 2009 (114). Modified in 2006 from its previous 
version, SNOT-20, two additional items were identified as important: nasal 
obstruction and problems with smell/taste (114, 183). SNOT-20 is derived 
from the former Rhinosinusitis Outcomes Measure 31 (RSOM-31) (184, 185). 
SNOT-22 contains 22 questions related to sinonasal symptoms and QoL. In 
the questionnaire, patients rate each item from 0 to 5 (0 indicating no problem, 
1 a very mild problem, 2 a mild problem, 3 a moderate problem, 4 a severe 
problem, or 5 a problem as bad as it can be). The total maximum score for 
SNOT-22 is, thus, 110 points. MCID has been reported at 8.9 (114), although in 
a recent multi-institutional study its value was somewhat higher, at 12, amongst 
chronic rhinosinusitis (CRS) patients (186). SNOT-22 has also been evaluated 
in several populations of healthy subjects, with the mean taken as a normal 
score, ranging from 9.8 to 12.8 (114, 187-189). In 2006, Morley et al. analysed 
15 different disease-specific sinonasal outcome tests for CRS, whereby SNOT-22 
emerged as the most suitable due to its reliability, validity, and responsiveness 
(190). Moreover, SNOT-22 has been validated in various languages (191-196) 
including Finnish (187, 197).  

SNOT-22 was originally validated only amongst CRS patients (114), whilst its 
use for AR is now also established (198). Nevertheless, the SNOT-22 instrument 
has been used in many studies amongst rhinologic patients, particularly during 
follow-up after a surgical procedure such as septoplasty (107, 138, 199, 200), 
turbinoplasty (201, 202), ESS (107, 203-205), laser treatment for epistaxis in 
tele-angectasia (206),  and endoscopic sinonasal and skull-base tumour resection 
(207-210). SNOT-22 has also been used amongst patients with a septal perforation 
(211, 212), cystic fibrosis with sinonasal involvement (213), and in patients with 
COVID-19 (214-217).

SNOT-22 subscales
Once the use of the SNOT-22 instrument was established in clinical settings 
and research studies, it found use alongside surgical interventions such as ESS, 
impacting various dimensions of the survey in distinct ways (218). Because of 
this, SNOT-22 can be particularly useful when divided into subscales (219). As 
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such, several different subscales have been published, with all following roughly 
the same division: rhinologic symptoms, otological symptoms, items related 
to sleep, and finally, psychological issues (219-222). When using the SNOT-22 
subscales, a problem arises from the lack of consensus on which division to 
use. However, this will hopefully change in future. In fact, last year, validated 
subscales for CRSwNP were published (223). 

4.4 Statistical Analyses 

In studies I and III, we used the student’s independent samples t-test to compare 
the means between two groups. If the requirement for a normal distribution 
was not satisfied, we employed the Mann–Whitney U-test.

In study II, we used the analysis of variance (ANOVA) when comparing 
population means. When the requirement for a normal distribution was not 
met, we relied on the Kruskal–Wallis one-way ANOVA. The D’Agostine omnibus 
test of normality was used to determine the normality and equal variance 
assumptions and Brown–Forsythe test of homogeneity, respectively. To achieve 
data normality, power transformations were used when appropriate prior to 
statistical analysis.

In study IV, we used the Shapiro–Wilk’s test to examine the data normality. 
We calculated the statistical analysis of equivalence using the two-way, mixed-
effect intraclass correlation coefficient (ICC), comparing the mean and median 
15D scores and weighted kappa for item scores. The paired samples t-test 
and Wilcoxon signed-rank test were used when the means and medians were 
compared from different time points. The Pearson’s chi-squared test was used 
to evaluate preferences and the weighted kappa was defined linearly.

In studies I–III, all statistical analyses were performed using NCSS 12 
Statistical Software (2018) (NCSS, LLC. Kaysville, Utah, USA, ncss.com/
software/ncss). In study IV, we used SPSS version 25 (IBM SPSS, Chicago, USA) 
for statistical analyses.

The differences between groups were considered statistically significant at 
the level of p < 0.05. 

4.5 Ethics

The Research Ethics Board of HUS approved the study protocols (Dnro 
336/13/03/00/13 and Dnro HUS/3066/2018). We obtained written informed 
consent from all study subjects.
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5.1 Study Recruitment and Demographic Characteristics 
(Studies I–III)

We recruited study patients in February, May, August, and November 2014 
(studies I–II) and May, August, and November 2014 (study III). In addition, a 
small preliminary dataset was collected in August and November 2013 (studies 
I-III). Altogether, 349 (studies I–II) and 224 (study III) patients, respectively, 
responded to the questionnaires. We recorded the RR during an one-month 
period (November 2014), which reached 46.3%. We found no statistically 
significant age or sex differences between respondents (mean age 48.6 years, 
47.2% male) and nonrespondents (mean age 44.1 years, 46.0% male). A flowchart 
of the participant recruitment appears in Figure 3. Table summarises the patient 
characteristics and primary diagnoses in studies I–III.

Figure 3. Flowchart of participant recruitment
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Table 5. Characteristics of study patients (studies I–III) 

Characteristics Study I   Study II  Study III

SNOT-22 15D

All patients, n 337 301 298 177

Age, in years

  Mean 50.2 50.5 50.5 44.8

  Range 18–85 NA NA 18.5–75.1

Gender, n (%)

  Male 170 (50.4) 147 (48.8) 84 (47.4)

  Female 167 (49.6) 154 ( 51.2) 93 (52.6)

Smoking

  No 166 (49) NA 92 (52.3)

  Yes 47 (14) NA 27 (15.3)

  Quit 121 (36) NA 57 (32.4)

  Missing data 3 (0.9) NA NA

Sleep apnoea

  No 304 (90) NA NA

  Yes 33 (10) NA NA

Main disease groups

  CRS 121 (36) 105 (35) 59 (33)

   CRSsNP 73 (22) 63 (21) 38 (21)

   CRSwNP 48 (14) 42 (14) 21 (12)

  Rhinitis 106 (31) 97 (32) 62 (35)

NAR 62 (18) 59 (20) 51 (29)

AR 44 (13) 38 (13) 11 (6)

  Septal deviation 35 (10) 30 (10) 22 (12)

  Others 75 (22) 69 (23) 34 (19)

Abbreviations: SNOT-22, Sino-Nasal Outcome Test 22; 15D, 15 dimension health-related quality of 
life instrument; NA, data not available; CRS, chronic rhinosinusitis; CRSsNP, chronic rhinosinusitis 
without nasal polyps; CRSwNP, chronic rhinosinusitis with nasal polyps; NAR, nonallergic rhinitis; 
AR, allergic rhinitis. 

5.2 Generic HRQoL of Rhinologic Patients (Study I)

Amongst 337 rhinologic patients, we found no difference in the mean 15D score 
comparing men and women (p = 0.549) nor between never smokers, patients who 
quit smoking, and current smokers (p = 0.309). Only 128 patients answered the 
question regarding asthma since it was added to the questionnaires in May 2014. 
Amongst these, 25 (19.4%) reported having asthma. We detected no difference in 
the mean 15D score between asthmatic and nonasthmatic patients (p = 0.982). 
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The mean 15D scores for the mean dimension level values across five common 
rhinologic disease groups standardised for age also did not differ statistically 
significantly.

When we compared the mean (±standard deviation, SD) 15D scores for 
patients (0.865 [±0.101]) to that of the age- and sex-standardised general 
population (0.929 [±0.023]), we detected a statistically significant difference 
(p < 0.001), which was clinically important. Patients faired poorer on all 15 
dimensions except for moving when compared with the general population 
(Figure 4). In particular, sleep, discomfort and symptoms, vitality, and breathing 
were affected amongst these patients.

Figure 4. Comparison of 15D profiles for rhinologic patients versus the age- and sex-
standardised general population  

*p < 0.05 
**p < 0.01 
***p < 0.001

We also compared the mean 15D scores amongst rhinologic patients versus the 
scores from patients in other disease groups from the same hospital district 
(Figure 5) (224-227). These groups were not weighted to reflect the age and sex 
distribution of the rhinologic patients. The mean (±SD) 15D score was lowest 
for depression (0.729 [±0.120]), followed by Addison’s disease (0.853 [±0.122]), 
rhinologic patients (0.865 [±0.101]), head and neck cancer patients (0.872 
[±0.104]), and hysterectomy patients (0.907 [±0.071]). 
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Figure 5. 15D profiles of rhinologic patients and patients with Addison’s disease (n = 
107, mean age 50 years, 20% men), depression (n = 89, mean age 40 years, 41% men), 
hysterectomy (n = 337, mean age 53 years), and head and neck cancer (n = 214, mean age 
63 years, 66% men)

Diagnosed OSA was identified in 10.5% of rhinologic patients. Patients who had 
a rhinologic disease and OSA scored clinically and significantly poorer than 
rhinologic patients without an OSA diagnosis. The mean 15D (±SD) scores were 
0.816 (±0.103) and 0.871 (±0.099), respectively, (p = 0.002). However, rhinologic 
patients scored poorer than the general population regardless of OSA (mean 
15D score for rhinologic patients without OSA was 0.871, and for the general 
population was 0.929; p < 0.001.)

5.3 Seasonality of HRQoL amongst Rhinologic Patients 
(Study II)

In this study, we recruited 301 patients (Table 5). Three did not complete the 
15D questionaire and were excluded from further analyses. The mean (±SD) 15D 
scores were 0.865 (±0.096) in February, 0.860 (±0.102) in May, 0.865 (±0.114) in 
August, and 0.868 (±0.097) in November. We observed no differences between 
groups (p = 0.968), and no significant differences emerged in the 15D dimensions 
for the different study periods (p = 0.149–0.936). The mean SNOT-22 values 
were 41.0 (n = 72, ±SD 19.8) in February, 37.0 (n = 78, ±SD 17.5) in May, 36.4 (n 
= 65, ±SD 19.3) in August, and 36.0 (n = 86, ±SD 18.1) in November.

We found no statistically significant differences between the mean SNOT-22 
values across the study months (p = 0.385). The mean values for the SNOT-
22 question subscales varied, but we found no statistically significant seasonal 
variation across the subscales either.
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The mean temperatures and mean absolute humidity for the study periods 
recorded at the Helsinki–Kaisaniemi weather station in 2014 are summarised 
in Table 6.

Table 6. Climate statistics recorded at the Helsinki–Kaisaniemi weather station during the 
study periods in 2014 

Tmean ΔTmean Tmax_avg 
(°C)

ΔTmax 
(°C)

Tmin_avg 
(°C) 

ΔTmin 
(°C)

Rel Hum – 
mean (%)

Abs Hum – 
mean  

(g/m3)(°C) (°C)

Feb 1 – Mar 15 1.0 +4.9 2.7 +3.9 -0.5 +6.2 90 4.7

May 1 – Jun 15 12.1 +0.8 16.2 +0.7 8.6 +1.1 79 8.7

Aug 1 – Sept 15 16.9 +1.7 20.7 +2.2 13.6 +1.6 83 11.9

Nov 1 – Dec 15 3.0 +2.2 4.5 +1.6 1.5 +2.9 91 5.5

Abbreviations: Tmean, mean temperature; ΔTmean, deviation of the mean temperature from the 
climate normal (1981–2010); Tmax_avg, daily maximum temperature on average; ΔTmax, deviation 
of the maximum temperature from normal; Tmin, daily minimum temperature on average; ΔTmin, 
deviation of the minimum temperature from normal, Rel Hum, relative humidity; Abs Hum, 
absolute humidity.

5.4 Rhinologic Symptoms and HRQoL at Work (Study III)

All 177 study patients accurately represented the age, gender, and socioeconomic 
status of the Finnish labour force in 2014 in the Uusimaa district (Table 7). But 
when comparing patients to the entire Finnish labour force, we observed fewer 
manual labourers (p = 0.002). Altogether, 23 (22.5%) patients reported having 
asthma.

Table 7. Socioeconomic status groups* 

Socioeconomic  
group Patients, % Population in Uusimaa, % Population in Finland, %

1 7.0 8.6 10.8

2 32.6 28.8 21.9

3 39.0 38.3 37.6

4 21.5 24.3 29.7

*Study patients and the general population (Finnish Labour Socioeconomic Group in 2014 in the 
Uusimaa district and in Finland).
Abbreviations: 1, self-employed persons (including group 1, farmers and group 2, other);  
2, upper-level employees; 3, lower-level employees in administrative and clerical occupations;  
4, manual labourers. 

Most patients (60.1%, n = 101) reported that their rhinologic symptoms worsened 
at work, whilst 39.9% (n = 67) mentioned that symptoms did not worsen. We 
detected no gender, age, or socioeconomic status differences between patients 
whose symptoms worsened at work and those whose symptoms did not. The 
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number of asthmatics, allergy patients, or smokers did not differ between these 
two groups. 

A majority of patients (56.7%, n = 55) reporting that their rhinologic 
symptoms worsened in the work environment due to nonspecific dust or powdery 
substances, with 35.1% (n = 34) mentioning stale or mouldy air and 20.6% (n = 
19) mentioning cold air. When examining the specific occupational sensitisers 
and irritants, 25% of patients whose symptoms worsened and 24.8% of patients 
whose symptoms did not worsen at work mentioned exposure to them.

The mean SNOT-22 score amongst patients with symptoms that worsened at 
work was significantly higher compared with scores amongst non-work-related 
patients (39.42 and 32.05, p = 0.0165).

There was also a statistically significant difference between these groups 
in the mean values of five items (Figure 6). The mean values on the SNOT-22 
subscales differed significantly between these groups in terms of nasal symptoms 
(p = 0.029) and otological/facial pain (p = 0.00017), whereby patients whose 
symptoms worsened at work scored lower than those whose symptoms did not. 
However, the mean 15D scores did not differ between these two groups.

Figure 6. SNOT-22 profile amongst patients with worsening symptoms at work and amongst 
patients with consistent symptoms at work and during free time 

*p < 0.05 
**p < 0.01

Altogether, 43 (24.3%) patients were exposed to specific occupational agents 
in their workplace. More specifically, 38 patients (21.5%) were exposed to an 
LMW agent, 9 patients (5.1%) to an HMW agent, and 4 patients (2.3%) to both 
HMW and LMW agents or irritants. Interestingly, the mean SNOT-22 scores 
amongst exposed (37.2) and nonexposed patients (35.9) did not differ (p = 
0.659). Furthermore, we observed no statistically significant difference between 
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exposed and nonexposed patients in the SNOT-22 subscales. The mean 15D 
score did not differ between the exposed and nonexposed patients (0.867 and 
0.885, respectively, p = 0.320). 

Almost three-fifths of patients reported sick leave periods due to rhinologic 
diseases during the previous year. The mean length of absence from work due 
to a rhinologic disease was 7.7 (±SD 14.6) days, and patients estimated their 
overall sickness absences as totaling 15.4 (±SD 25.9) days.

5.5 Converting the 15D Instrument to Electronic Formats 
(Study IV)

This study consists of 160 patients divided into four different groups. A flowchart 
of the study population appears in Figure 7 and the patient characteristics are 
summarised in Table 8.

Figure 7. Flowchart of study participants
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Table 8. Characteristics of patients in study IV

All patients, n (%)

Two questionnaires One questionnaire

Patients, n (%) 159 86 (54.1) 73 (45.9)

    female 84 (52.8) 46 (53.5) 38 (52.1)

    male 75 (47.2) 40 (46.5) 35 (47.9)

Age, in years

    range 18–81 18–80 18–81

    mean ± SD 45.2 ± 15.0 48.2 ± 15.7 41.6 ± 13.5

    female 44.6 ± 14.5 47.6 ± 15.2 41.0 ± 13.0

    male 45.8 ± 15.7 49.0 ± 16.4 42.2 ± 14.3

Age groups, n (%)

    18–29 26 (16.4) 14 (16.3) 12 (16.4)

    30–39 37 (23.3) 12 (14.0) 25 (34.2)

    40–49 34 (21.4) 17 (19.8) 18 (24.7)

    50–59 35 (22.0) 21 (24.4) 13 (17.8)

    60–69 16 (10.1) 15 (17.4) 1 (1.37)

    ≥70 11 (6.9) 7 (8.1) 4 (5.48)

15D score

    median 0.940 0.942 0.935

    range 0.57–1.00 0.60–1.00 0.57–1.00

    mean ± SD 0.912 ± 0.083 0.911 ± 0.086 0.912 ± 0.079

    female 0.912 ± 0.078 0.910 ± 0.086 0.913 ± 0.068

    male 0.912 ± 0.088 0.913 ± 0.087 0.911 ± 0.091

Abbreviations: SD, standard deviation; 15D, 15 dimension generic health-related quality-of-life 
instrument. 

 
All study patients returned the first questionnaire and both questionnaires were 
completed by 86 (54%) patients. The wash-out period was on average 1.9 days. 
The sex distribution on the 15D scores did not differ between those who returned 
only one questionnaire and those who returned both (p = 0.857 and p = 0.891). 
However, those who returned both forms were on average 6.6 years older than 
those who returned only the first form (p = 0.005). The mean 15D profiles and 
scores for patients did not differ between the first and second measurement. 

Equivalence

For the measurement equivalence for the 15D index scores, we observed a high 
correlation between the paper and web-based formats, and a high-to-moderate 
correlation between the paper and mobile application questionnaires (Table 9).
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Table 9. Intraclass correlation coefficients (ICCs) and exact agreement between the modes 
of administration

Group n ICC ICC 95% CI Exact agreement

Paper–web 21 0.910 0.79–0.96 296/315 (94%)

Paper–mobile 16 0.928 0.60–0.98 196/240 (82%)

Web–paper 25 0.935 0.86–0.97 341/375 (91%)

Mobile–paper 24 0.949 0.88–0.98 327/360 (91%)

Abbreviations: ICC, intraclass correlation coefficients; CI, confidence interval.

We calculated the mean 15D score differences in order to compare the modes 
of administration (Table 10). In the paper–mobile group, the mean 15D score 
was statistically significantly higher for the second measurement when patients 
completed the mobile application form (-0.029 and p = 0.003). However, in the 
mobile–paper group, we found no difference between the mean 15D scores. 
When estimating the ICCs, a sufficient sample size of 18 patients/random group 
was determined based on the methods described by Zou and Walter’s research 
groups using the following parameters: α = 0.05; β = 0.20; ρ0 = 0.70; ρ1 = 0.90; 
𝑘 = 2 (228, 229). The sample size of random group 2 fell below this recommended 
minimum (n = 16).

Table 10. The mean 15D score differences between modes of administration

Group n Mean difference (SD) MD 95% CI p value

Paper–web 21 0.006 (±0.026) -0.005 to 0.018 0.266

Paper–mobile 16 -0.029 (±0.033) -0.047 to -0.012 0.003

Web–paper 25 -0.005 (±0.026) -0.016 to 0.006 0.180

Mobile–paper 24 0.010 (±0.027) -0.001 to 0.022 0.074

Abbreviations: 15D, 15 dimension generic health-related quality-of-life instrument; SD, standard 
deviation; MD, mean difference; CI, confidence interval.

Preference

The majority of patients (n = 63, 74.1%) preferred the electronic forms (browser-
based and mobile application forms) regardless of the randomisation group, 
age, or gender (Table 11). Interestingly, the preference did not differ between 
age groups. Yet, the browser-based questionnaire was preferred over the paper 
form more often than the mobile application. In further analyses, we detected a 
statistically significant difference for two questions: patients found the electronic 
form faster to complete (p = 0.002) and their ability to modify responses was 
better (p = 0.018). In addition, the mobile application form was preferred over 
the paper form in terms of the possibility of revising responses (p = 0.041).
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RRs for completing both questionnaires were lower in both groups completing 
electronic forms at home (41.0% for the mobile application and 52.5% for browser-
based questionnaires) than in the paper form groups (60.0% and 62.5%).

Table 11. Preference for different modes of administration

Which mode did you prefer?

Paper Electronic No opinion

Patients, n (%) 14 (16.5%) 63 (74.1%) 8 (9.4%)

Group

Paper–web (n = 21) 1 (4.8%) 17 (81.0%) 3 (14.3%)

Paper–mobile (n = 15) 3 (0.20%) 11 (73.3%) 1 (6.7%)

Web–Paper (n = 25) 3 (12.0%) 21 (84.0%) 1 (4.0%)

Mobile–paper (n = 24) 7 (29.2%) 14 (58.3%) 3 (12.5%)

Sex

female (n = 47) 11 (23.4%) 33 (70.2%) 3 (6.4%)

male (n = 38) 3 (7.9%) 30 (78.9%) 5 (13.2%)

Age groups

18–29 (n = 13) 3 (23.8%) 9 (69.2%) 1 (7.7%)

30–39 (n = 12) 1 (8.3%) 10 (83.3%) 1 (8.3%)

40–49 (n = 17) 2 (11.8%) 13 (76.5%) 2 (11.8%)

50–59 (n = 22) 3 (13.6%) 18 (81.8%) 1 (4.5%)

60–69 (n = 15) 4 (26.7%) 10 (66.7%) 1 (6.7%)

≥70 (n = 6) 1 (16.7%) 3 (50.0%) 2 (33.3%)
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The present study aimed to examine the generic HRQoL of unselected rhinologic 
patients with different rhinologic diseases, compare it to the HRQoL of patients 
with other chronic diseases from the same hospital district catchment area, 
and analyse any possible seasonality related to HRQoL. In addition, we aimed 
to determine whether the symptoms or HRQoL of rhinologic patients differed 
between work and leisure time, and whether specific occupational exposures 
explained this possible difference. The median sick leave of rhinologic patients 
was also analysed. Finally, we aimed to determine whether the original paper 
version of the generic HRQoL measurement tool, 15D, could be converted to an 
electronic format without compromising its reliability. 

6.1 Comparison with Previous Studies

6.1.1 Generic HRQoL of rhinologic patients (study I)

Previous studies on the HRQoL of rhinologic patients have been performed 
primarily for specific diagnostic groups, such as CRS and AR patients (17, 131, 
132, 136, 137, 230). But, studies on the HRQoL of unselected rhinologic patients 
do not appear in the literature, making comparisons with our study somewhat 
difficult. According to our study, patients with different rhinologic diseases 
have statistically significantly lower (p < 0.001) mean 15D scores than those 
amongst age- and sex-standardised general populations. Rhinologic patients 
fared more poorly on nearly all 15 dimensions of the questionnaire. In a previous 
study amongst CRS patients, the diminished HRQoL affected all domains of 
the generic 36-item short-form survey (SF-36) compared with healthy controls 
(231). HRQoL amongst AR patients also appears to decline widely (232). Some 
demographic factors, such as age, sex, and education, appear to affect the disease 
severity in CRS patients (9). Amongst CRS patients, women tend to experience 
greater HRQoL impairments than men and some domains are more affected 
amongst elderly and highly educated subjects (231). In our study, the 15D scores 
did not, however, differ significantly for women and men. 

The HRQoL of our study patients was lower than that of many other patient 
groups (see Figure 4, page 40). Similar results for CRS patients were previously 
published, indicating that CRS patients fared more poorly than patients with 
many other diseases, such as (newly diagnosed) Parkinson’s disease (17). One 
reason for the high burden of rhinologic diseases might result from a poor 
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quality of sleep and its impact on patients’ everyday well-being. The possible 
high prevalence of comorbidities, such as asthma, OSA, and depression, may 
also play a role in the diminished HRQoL amongst our study patients.

Sleep quality in CRS and AR patients diminishes. Since a clear impact has 
been found for the disease severity of CRS on sleep quality (131), mucosal 
inflammation in these patients is thought to play a major role in sleep disturbance. 
The levels of several pro-inflammatory cytokines, such as TNF-α and IL-1β, 
appear to be elevated in CRS and AR patients, and these cytokines also associate 
with disrupted sleep (233-235). Nasal obstruction resulting from different 
inflammatory or noninflammatory causes serves as another independent factor 
associated with sleep dysfunction (130, 131, 236-239). In CRS patients, sleep and 
ear/facial domains more greatly associate with a diminished HRQoL (17, 240). 
Sleep is also heavily impaired in patients with AR, especially in patients with 
severe AR (241-243). Similarly, sleep was one of domains most affected amongst 
our study patients.

Comorbidities play a role in the diminished HRQoL of CRS and AR patients. 
For example, depression, fatigue, olfactory dysfunction, sleep disturbance, and 
sexual dysfunction associate with CRS and a reduced HRQoL (230). Specific 
illnesses such as asthma, OSA, depression, and COPD are more common amongst 
rhinologic patients, specifically CRS and AR, and associate with a diminished 
HRQoL (19, 20, 22, 133, 137, 244-246). One limitation to this study is the 
incomplete assessment of potentially relevant comorbidities. We systematically 
examined asthma amongst a proportion of patients, and an OSA diagnosis was 
based on sleep studies interpreted by physicians fragmented across different 
areas of the healthcare system. But, we did not specifically screen our patients 
for depression and COPD. In our study, the prevalence of asthma was 19.4%, 
which is higher, as anticipated, than the prevalence of asthma in the Finnish 
population (10%) (247). In the literature, the prevalence of asthma amongst 
CRS patients varies, ranging from 4% to 48%, with the highest prevelance 
occurring amongst CRSwNP patients (19, 248). AR patients are also at a high 
risk for developing asthma, with prevalence varying from 10% to 40% (242). 
Undiagnosed asthma is common amongst CRS patients. In a study conducted 
amongst patients with CRSwNP, 25% had undiagnosed asthma (249). Thus, a 
higher percentage of asthmatic patients should also be considered as possible in 
our study patients. The prevalence of OSA in Finland reaches 4.2%, but appears 
to be increasing (250, 251). Many rhinologic diseases serve as risk factors for the 
development of OSA. In two studies from the US, physician-diagnosed OSA was 
reported in 10.9% to 15% of CRS patients (252, 253). The frequency of OSA in 
our patients (10.5%) falls within that range. In a Taiwanese study, up to 64.7% 
CRS patients were diagnosed with OSA based on preoperative polysomnography 
screening (20). The discrepancy between these studies indicates that a potentially 
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significant proportion of CRS patients as well as our other study patients might 
have undiagnosed sleep apnoea. 

There is still no consensus on what is considered a sufficient RR. In a recent 
systematic review article of RRs in the field of surgery, postal studies achieved 
an average RR of 68.0% ± 17.0% (254). Comparatively, our RR of 46% can be 
considered relatively low, although it is consistent with the average RR from a 
previous multicentre rhinologic study (8). It is important to keep in mind that 
we did not attempt to boost our RR.

6.1.2 Seasonal variation of HRQoL in rhinologic patients (study II)

Multiple studies have documented seasonal variation in the incidence, severity, 
and even mortality of many diseases (23, 24, 26-34, 36, 38, 39, 147). Few studies 
exist on the seasonality of HRQoL  (42, 43, 255) such that a literature search 
identified only one study focusing on rhinologic patients specifically (43). In 
that study of disease-specific HRQoL amongst CRS patients, Talat et al. found 
that SNOT-22 score statistically but not clinically varied seasonally. According 
to their results, this seasonality was caused by the higher scores for the sleep 
and emotion subdomains during winter (43).  

In respiratory diseases, particularly in a cold, humid environment, patients 
experience aggravated symptoms. In a Swedish study, most asthmatic patients 
reported cold as a factor causing breathing difficulties, whereby cold, damp air 
in particular caused more symptoms than cold, dry air (256). The upper airway 
mucosal structures are especially sensitive to cold air (257, 258). Cold air affects 
the nasal epithelium by activating nasal mast cells and causing sensory nerve 
stimulation, which results in nasal symptoms such as rhinorrhea and nasal 
congestion (259). Cold air not only cools but also dries the upper airways (260).  

Finland lies approximately between the latitudes of 60º and 70º. Due to 
its location, Finland experiences four distinct seasons, with cold winters and 
warm summers. The indoor environment is directly influenced by the outdoor 
environment and, during winter, the population is exposed to cold air during 
their daily activities. In previous studies of the effects of cold air on the upper 
respiratory track, as well as our own clinical experience, we hypothesised that 
the symptoms and HRQoL of rhinologic patients worsen during the colder, drier 
winter season, and improve during the warmer, more humid summer season. 
In our study, however, this hypothesis was not supported given that the mean 
15D, mean SNOT-22, and the mean values of the SNOT-22 subscales amongst 
rhinologic patients did not statistically vary by season. To our knowledge, 
this represents the first study in which the possible effect of seasonal weather 
variation associated with general and disease-specific HRQoL amongst groups 
of unselected rhinologic patients was investigated.
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The mean temperatures during our study periods appeared somewhat 
different from normal climatic values. The largest differences were recorded 
for February (+0°C vs. –6°C), resulting in reduced exposure to cold thermal 
conditions compared to more typical winter conditions in Finland. This might 
have affected our results, since in a Finnish population–based study cold-
related symptoms began emerging at relatively low temperatures (–14ºC to 
–15°C) (261). In our study, the meteorological parameters observed included 
the mean temperature and mean absolute humidity. It is known that the effect 
of temperature is also modulated by other (often microclimatic) variables, such 
as air pressure and wind speed. However, according to a statement from the 
World Allergy Organisation, it might be difficult to obtain evidence of causality 
for specific respiratory diseases in such complex models (257). Furthermore, 
seasonal allergic rhinitis may decrease HRQoL during pollen season (262). But, 
since we had so few patients suffering from seasonal allergies in our data (n 
= 7, 2.3%), the impact of the pollen season is likely to remain small. The HUS 
catchment area, from whence we recruited study patients, is primarily urban. 
In total, 83% of our study patients lived in the three largest cities of Helsinki, 
Espoo, and Vantaa (data not shown). Additionally, the remaining patients 
primarily live in (smaller) cities. Thus, we extrapolate that only less than 10% 
live in the countryside. This small number of rural inhabitants does not allow 
for a comparison between the rural and the urban populations, which might 
have proved interesting.

SNOT-22 is validated only for CRS, although vast clinical and research 
experience exists on its usefulness for other rhinologic diseases or conditions 
as well (107, 138, 198, 263, 264). It was thus selected as the disease-specific 
HRQoL for our study. Notably, during the study period, the Finnish version of 
SNOT-22 was not yet validated, such that the validated version was released in 
2017 (187, 197). 

6.1.3 HRQoL of rhinologic patients at work (study III)

Nonspecific health problems and symptom worsening in the workplace are 
common. In an European study, one-third of office workers reported complaints 
about indoor air quality (265). In a study from the Finnish Institute for Health 
and Welfare in 2010, 42% of Finnish men and 25% of Finnish women reported 
some harm due to dust in the workplace (266). In a Belgian workforce study, 
work-related nasal symptoms associated with a significantly lower HRQoL when 
compared with non-work-related rhinologic symptoms (267). Individuals with 
nonspecific indoor air–related symptoms in general report a worse HRQoL than 
that amongst the general population (268). Our results are consistent albeit 
not directly comparable with these earlier studies since most of the rhinologic 
patients (60.1%) in our study reported worsening symptoms at work. Patients 
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who report worsening symptoms at work have a statistically significantly lower 
HRQoL based on their SNOT-22 scores when compared with those whose 
symptoms do not worsen at work. However, these differences were not found 
in the mean 15D scores. Female gender was previously related to more prevalent 
air-related symptoms (269, 270); but, in the current study, we did not observe 
this finding. In a query amongst Finnish workers, dry air, stale air, and dust 
were the most common complaints related to the indoor environment  (271), 
which mirrors our findings. 

Given that occupational exposures have been associated with airway 
symptoms (152), surprisingly in our study we found that specific occupational 
exposures did not appear to associate with aggravating symptoms or impact 
our study patients’ HRQoL. Several factors may explain this. In Finland, if a 
patient is suspected of suffering from an occupational or work-related disease, 
they are referred directly to the Finnish Institute of Occupational Health. As a 
result, patients with the most troublesome symptoms at work are not generally 
treated in our clinic. Furthermore, based on our research, it seems that the 
patient referral process works well. The socioeconomic status of our study 
patients also differed from the general population, since our study population 
included more upper level and fewer manual labourers. This is also likely to 
have implications for our results given that specific occupational exposures are 
most common amongst manual labourers who may be subject to greater health 
risks on the job (48, 55, 152, 272, 273). Finally, the coverage of occupational 
health services reaches about 90% of all Finnish employees and Finland is 
known to have good occupational hygiene practices, likely reducing the risks 
for occupational exposures and diseases (274). 

In the present study, rhinologic diseases only caused up to 7.7 days of work 
absences. Sickness absences amongst our study patients seem rather long 
compared with the all-cause sickness absences in Finland on average, which 
reached 9.1 days in 2020 (13). Socioeconomic differences in sickness absences 
have been well-documented: those in a lower occupational class report more 
sickness absences than those amongst a higher occupational class (275-278). 
Given that the socioeconomic status of our study patients was higher than the 
Finnish average, the burden caused by rhinologic diseases only in terms of 
increasing absenteeism may be even larger than assumed at present. Studies 
on sick leave amongst rhinologic patients appear in the literature for only a few 
diagnostic groups. CRS and AR have caused an average of 8–14 (14) and 0.6–9.9 
(15, 16), respectively, work-days lost per year. Work-related rhinitis, on the other 
hand, has not been reported to associate with higher absenteeism rates (267).
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6.1.4 15D: From pen-and-paper to an electronic format (study IV)

Based on study IV, we found that the 15D questionnaire can be converted to an 
electronic format without markedly affecting data equivalence. When comparing 
the paper- and electronic-based 15D scores, we found a moderate-to-high 
correlation. In a systematic Cochrane database review, Marcano Belisario et 
al. reported similar results regarding data equivalence when comparing the 
application-based queries to other delivery modes.(73) Furthermore, they found 
no significant differences in the mean scores between different data collection 
methods and all ICCs exceeded the recommended thresholds (73). Two other 
meta-analyses reported similar results (66, 74).

In the present study, amongst study group two, in which patients first 
completed a paper and then an application–based form, the 95% CI of the ICC 
estimate did not exceed the recommended 0.7. When analysing the possible 
causative factors for this, several explanations emerged. The sample size in 
this study group was below the recommended minimum and was also smaller 
than that in other groups, possibly highlighting potential errors. The HRQoL 
of patients in this study group was lower (data not shown) than that in other 
study groups, and a greater potential for an HRQoL improvement may have 
resulted from the statistically and clinically significant improvement in the 
second measurement. Remarkably, the degree of changes from the paper format 
also varied between the application and web-based formats. Based on ISPOR’s 
recommendations, the changes were moderate in the former group, but only 
minor in the latter (5). However, in the other study group which also completed 
the application-based format, study group 4, the repeated measures results 
were consistent, thereby reducing the likelihood that the interpretability of the 
application form was impaired.

A majority of patients (74.1%) preferred electronic modalities over the 
paper-based format. Similarly, previous studies have shown that patients prefer 
electronic formats, although this is influenced by multiple demographic factors 
(4, 78-83). In the present study, patients preferred the electronic modalities 
across all age groups and regardless of gender, although the difference between 
gender and format preference was indicative but not statistically significant (data 
not shown). 

An electronic format resulted in lower RRs than paper formats in our study, 
at least if completed at home. A recent review article also found the highest 
RR for paper formats (86% ± 19.4%), with the second highest RR found for a 
mixture of electronic and paper formats (71% ± 15.1%), whilst the electronic 
format had the lowest RR (42% ± 8.7%) (86). This finding is supported by various 
previous studies (4, 81, 84, 85) and also by a recent meta-analysis showing a 12% 
RR difference between web-based surveys and other modes (279). By contrast, 
Rutherford et al. completed a systematic review of optimal modes of patient-
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reported outcome measurement (PROM) administration, finding no systematic 
difference in RRs (74). There are, however, several methods to improving RRs, 
such as reminder messages (86, 88), which we did not perform in our study. 
In addition to possibly lower RRs, a few other risks have been associated with 
electronic PROM formats. In a longitudinal study of diabetes patients, the 
sociodemographic and health profile of patients differed significantly across 
different data collection methods. Researchers assumed this resulted from 
different recruitment methods and differences in those choosing to respond 
to different survey versions (80). Without offering a paper format option, 
important subgroups, such as individuals with less education, women, fully 
retired individuals, and unmarried individuals, might be underrepresented or 
missing from studies (280, 281). Since survey RRs have also continued declining 
for many years, data collection methods should be selected carefully to ensure 
as representative and as large a population as possible is collected (282).

6.2 Future Research

This thesis and its results offer not only clinical implications but also new 
perspectives for future research. Study I emphasises that signs of comorbidities 
such as asthma and OSA should be screened in future studies in order to assess 
the possibility and magnitude of their impact particularly on the quality of sleep 
amongst rhinologic patients, which should also be an important aim in clinical 
practice. The findings from study I may impact the allocation of treatment and 
research in rhinologic clinics.

The results from study II establish the use of 15D and SNOT-22 as tools in 
clinical practice and research, since considering the role of seasons might not 
be necessary. The interyear variability of climatic factors remains moderately 
large and further studies are needed in order to confirm our findings. Since our 
study is cross-sectional, patient-level studies should also be performed in future.

Although the primary triggers at work remained nonspecific in study III, the 
possibility of specific occupational diseases should be taken into consideration 
during each patient evaluation. Our study sample primarily consisted of upper 
level empolyees and further studies focusing on manual labourers are needed. 
Rhinologic diseases associate with substantial work productivity loss due to 
absenteeism, highlighting the importance of disease management.

Finally, study IV provides valuable information for further studies amongst 
other patient groups and in larger patient cohorts. Based on our research, we 
recommend the use of 15D electronic data collection methods. However, given 
issues related to the equality of patients and diversity across demographic 
characteristics across patients in research settings, we recommend providing 
paper-based formats alongside electronic formats. 
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Study I demonstrates that rhinologic diseases cause a multidimensional decrease 
in patients’ generic HRQoL, an impairment independent of the specific diagnosis. 
Rhinologic diseases appear to impact, amongst others, patients’ sleep, breathing, 
and vitality. Furthermore, comorbidities such as asthma and OSA are common 
amongst rhinologic patients. 

Study II, conducted in a country with four distinct seasons, demonstrates 
that no statistically significant seasonality exists in the generic or disease-
specific HRQoL amongst our study patients with different rhinologic diseases 
or symptoms. 

Findings from study III provided an important understanding of the work-
related symptoms across the entire spectrum of rhinologic diseases and their 
relationship to specific occupational exposures. According to our results, 
exposure to specific occupational exposures or irritants is not associated with 
aggravating symptoms or a diminished HRQoL at work amongst patients with 
different rhinologic diseases. Most rhinologic patients experienced exacerbated 
symptoms at work, however. 

Based on findings from study IV, the electronic version of the generic HRQoL 
measurement tool, 15D, is quantitatively comparable with measurements relying 
on the original paper version. 
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APPENDICES 





 1 
   
 
Tutkimus: Miten nenän ja sivuonteloiden eri sairaudet vaikuttavat 
elämänlaatuun? 

 
Esitietokaavake: 
 

1) Etunimi: _____________________________________________________________ 
 

2) Sukunimi: ____________________________________________________________ 
 

3) Sosiaaliturvatunnus tai syntymäaika: _______________________________________ 
 

4) Vastauspäivämäärä: ____________________________________________________ 
 

5) Onko lääkäri todennut teillä aiemmin allergisen nuhan? 
Kyllä   Ei 

 

6) Jos lääkäri on todennut allergisen nuhan, mitä kohtaan teillä on todettu allergia (esim. 
koivu, kissa, 
kananmuna)?__________________________________________________________
___________________________________________________________________ 
 

7) Jos lääkäri ei ole teillä todennut allergista nuhaa, niin esiintyykö teillä kuitenkin oireita, 
jotka omasta mielestänne sopivat allergiseen nuhaan? 

Kyllä   Ei 
 

8) Onko teillä tällä hetkellä tai viimeisen kahden viikon aikana ollut allergisen nuhan 
oireita? 

Kyllä  Ei 
 

9) Onko teillä tällä hetkellä tai viimeisen kahden viikon aikana ollut akuutin/äkillisen 
ylähengitystietulehduksen oireita? Oireita ovat esim. kurkkukipu, nuha, korvasärky, 
yskä. 

Kyllä  Ei 
 

10)  Tupakoitteko? 

 □ En ole koskaan tupakoinut 

 □ En enää tupakoi, olen lopettanut vuonna ______________________ 

 □ Kyllä, tupakoin 
 

11)  Jos tupakoitte, kuinka monta savuketta keskimäärin tupakoitte päivässä? _________ 
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12)  Onko teillä tällä hetkellä tai viimeisen kahden viikon aikana nenän limakalvot tuntuneet 
kuivilta? 

Kyllä  Ei 
 

13)  Oletteko viimeisen kahden viikon aikana käyttäneet nenän kostutusta (esim. 
kostutustipat, -suihke tai nenäkannu)? 

Kyllä  Ei 
 

14)  Onko teillä tällä hetkellä tai viimeisen kahden viikon aikana ollut käytössä nenään 
paikallista lääkitystä (esim. kortisonisuihke)? 

Kyllä  Ei 
 

15)  Kohdan 14 lääkkeen nimi / lääkkeiden nimet: 

_____________________________________________________________________

_____________________________________________________________________ 

 
16)  Onko teillä tällä hetkellä tai viimeisen kahden viikon aikana ollut käytössä 

nenäoireisiin muuta kuin paikallista lääkitystä (esim. antihistamiinitabletit)? 
Kyllä  Ei 

 
17)  Kohdan 16 lääkkeen nimi / lääkkeiden nimet: 

_____________________________________________________________________
_____________________________________________________________________ 
 
  

18) Onko teillä tällä hetkellä tai viimeisen kahden viikon aikana ollut käytössä 
silmäoireisiin lääkitystä? 

Kyllä  Ei 
 

19)  Kohdan 18 lääkkeen nimi / lääkkeiden nimet: 

_____________________________________________________________________

_____________________________________________________________________ 

  

20)  Onko lääkäri todennut teillä astman? 

  Kyllä  Ei 

 

21)  Onko teillä tällä hetkellä tai viimeisen kahden viikon aikana ollut käytössä lääkitystä 

astmaan tai astman kaltaisiin oireisiin (hengenahdistus, hengityksen vinkuna, 

pitkäaikainen yskä)? 

  Kyllä  Ei 



 
 NENÄOIREKYSELY SINO-NASAL OUTCOME TEST (SNOT-22)    PVM :_____________ 
              HENKILÖTUNNUS:_____________ 

 
 
 

Alla olevassa luettelossa näette listan nenän ja sivuonteloiden sairauksiin liittyvistä oireista. 
Haluaisimme selvittää tarkemmin näitä ongelmia ja toivomme teidän vastaavan seuraaviin 
kysymyksiin parhaan kykynne mukaan. Ei ole olemassa oikeita tai vääriä vastauksia, vain te 
voitte antaa meille nämä tiedot. Arvioikaa oireenne ja ongelmanne sen mukaan kuin ne ovat 
olleet viimeiset kaksi viikkoa. Kiitämme osallistumisestanne. 
 

  
 
 
1.  Ottaen huomioon kokemanne vaivan tai 

ongelman vakavuus ja esiintymistiheys, 
arvioikaa seuraavat kohdat vieressä nä-
kyvällä asteikolla ympyröimällä tuntemus-
tanne vastaava numero. 

 
 

Ei ongelm
ia 

H
yvin lievä ongelm

a 

Lievä, vähäinen ongelm
a 

Kohtuullinen ongelm
a 

Vakava ongelm
a 

Pahin m
ahdollinen 

 
1.    Niistämisen tarve 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
2.    Aivastelu 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
3.    Nenän vuotaminen 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
4.    Nenän tukkoisuus 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
5.    Haju- ja makuaistin häiriö 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6.    Yskä 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
7.    Liman valuminen kurkkuun 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
8.    Paksun nenäeritteen määrä 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
9.    Korvien täyteläisyyden tunne 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
10.  Pyörrytyksen tai epävarmuuden tunne 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
11.  Korvakipu 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
12.  Kasvoalueen kipu/paine 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
13.  Nukahtamisvaikeudet 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
14.  Yölliset heräämiset 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
15.  Unen puute  

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 



 
16.  Aamuväsymys 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
17.  Väsyneisyys 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
18.  Alentunut suorituskyky 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
19.  Alentunut keskittymiskyky  

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
20.  Turhautunut / levoton / ärtynyt  

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
21.  Surullinen  

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
22.  Hämmentynyt 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
 
 
 
 
SILMÄOIREET 
 
2. Koska usein nenän ja sivuonteloiden sairauksiin liittyy silmäoireita, pyydämme teitä vastaamaan myös alla 
    oleviin silmäoireita kartoittaviin kysymyksiin. 
 

 
 

Ei ongelm
ia 

H
yvin lievä ongelm

a 

Lievä, vähäinen ongelm
a 

Kohtuullinen ongelm
a 

Vakava ongelm
a 

Pahin m
ahdollinen 

 
1.    Silmien tai silmän vetistys 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
2.    Silmien tai silmän punoitus 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
3.    Silmien tai silmän kutina 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 



 
16.  Aamuväsymys 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
17.  Väsyneisyys 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
18.  Alentunut suorituskyky 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
19.  Alentunut keskittymiskyky  

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
20.  Turhautunut / levoton / ärtynyt  

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
21.  Surullinen  

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
22.  Hämmentynyt 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
 
 
 
 
SILMÄOIREET 
 
2. Koska usein nenän ja sivuonteloiden sairauksiin liittyy silmäoireita, pyydämme teitä vastaamaan myös alla 
    oleviin silmäoireita kartoittaviin kysymyksiin. 
 

 
 

Ei ongelm
ia 

H
yvin lievä ongelm

a 

Lievä, vähäinen ongelm
a 

Kohtuullinen ongelm
a 

Vakava ongelm
a 

Pahin m
ahdollinen 

 
1.    Silmien tai silmän vetistys 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
2.    Silmien tai silmän punoitus 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
3.    Silmien tai silmän kutina 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 

                                                                                                                                                              
 
 
H E L S I N G I N  J A  U U D E N M A A N  S A I R A A N H O I T O P I I R I   
H E L S I N G F O R S  O C H  N Y L A N D S  S J U K V Å R D S D I S T R I K T   

 

  Käännä 

TERVEYTEEN LIITTYVÄN ELÄMÄNLAADUN 
KYSELYLOMAKE (15D©) 

 
Ohje:  Lukekaa ensin läpi huolellisesti kunkin kysymyksen kaikki vastausvaihtoehdot. 
Merkitkää sitten rasti (x) sen vaihtoehdon kohdalle, joka parhaiten kuvaa nykyistä 
terveydentilaanne. On tärkeää, että vastaatte kaikkiin 15 kysymykseen rastittamalla 
kustakin yhden vaihtoehdon.  
 
Vastauspäivämäärä  ________.________. 201_ 
Henkilötunnus         ___________________________ 
 
 
1. Liikuntakyky  
 
1 (  )   Pystyn kävelemään normaalisti (vaikeuksitta) sisällä, ulkona ja portaissa. 
2 (  )   Pystyn kävelemään vaikeuksitta sisällä, mutta ulkona ja/tai portaissa on pieniä 

vaikeuksia. 
3 (  )   Pystyn kävelemään ilman apua sisällä (apuvälinein tai ilman), mutta ulkona ja/tai 

portaissa melkoisin vaikeuksin tai toisen avustamana. 
4 (  )   Pystyn kävelemään sisälläkin vain toisen avustamana. 
5 (  )   Olen täysin liikuntakyvytön ja vuoteenoma. 
 
2.  Näkö 
 
1 (  )   Näen normaalisti eli näen lukea lehteä ja TV:n tekstejä vaikeuksitta (silmälaseilla 

tai ilman). 
2 (  ) Näen lukea lehteä ja/tai TV:n tekstejä pienin vaikeuksin (silmälaseilla tai ilman). 
3 (  )   Näen lukea lehteä ja/tai TV:n tekstejä huomattavin vaikeuksin (silmälaseilla tai 

ilman). 
4 (  )   En näe lukea lehteä enkä TV:n tekstejä ilman silmälaseja tai niiden kanssa, mutta 

näen kulkea ilman opasta. 
5 (  )   En näe kulkea oppaatta eli olen lähes tai täysin sokea. 
 
3.  Kuulo 
 
1 (  )   Kuulen normaalisti eli kuulen hyvin normaalia puheääntä (kuulokojeella tai 

ilman). 
2 (  )   Kuulen normaalia puheääntä pienin vaikeuksin. 
3 (  )   Minun on melko vaikea kuulla normaalia puheääntä, keskustelussa on käytettävä 
 normaalia kovempaa puheääntä. 
4 (  )   Kuulen kovaakin puheääntä heikosti; olen melkein kuuro. 
5 (  )   Olen täysin kuuro. 
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4.  Hengitys 
 
1 (  )   Pystyn hengittämään normaalisti eli minulla ei ole hengenahdistusta eikä muita 

hengitysvaikeuksia. 
2 (  )   Minulla on hengenahdistusta raskaassa työssä tai urheillessa, reippaassa kävelyssä 

tasamaalla tai lievässä ylämäessä. 
3 (  )   Minulla on hengenahdistusta, kun kävelen tasamaalla samaa vauhtia kuin muut 

ikäiseni. 
4 (  )   Minulla on hengenahdistusta pienenkin rasituksen jälkeen, esim. peseytyessä tai 

pukeutuessa. 
5 (  )   Minulla on hengenahdistusta lähes koko ajan, myös levossa.  
 
5.  Nukkuminen 
 
1 (  )   Nukun normaalisti eli minulla ei ole mitään ongelmia unen suhteen. 
2 (  )   Minulla on lieviä uniongelmia, esim. nukahtamisvaikeuksia tai satunnaista 

yöheräilyä. 
3 (  )   Minulla on melkoisia uniongelmia, esim. nukun levottomasti tai uni ei tunnu 

riittävältä. 
4 (  )   Minulla on suuria uniongelmia, esim. joudun käyttämään usein tai säännöllisesti 

unilääkettä, herään säännöllisesti yöllä ja/tai aamuisin liian varhain. 
5 (  )   Kärsin vaikeasta unettomuudesta, esim. unilääkkeiden runsaasta käytöstä 
 huolimatta nukkuminen on  lähes mahdotonta, valvon suurimman osan yöstä. 
 
6.  Syöminen 
 
1 (  )   Pystyn syömään normaalisti eli itse ilman mitään vaikeuksia. 
2 (  )   Pystyn syömään itse pienin vaikeuksin (esim. hitaasti, kömpelösti, vavisten tai 

erityisapuneuvoin). 
3 (  )   Tarvitsen  hieman toisen apua syömisessä. 
4 (  )   En pysty syömään itse lainkaan, vaan minua pitää syöttää. 
5 (  )   En pysty syömään itse lainkaan, vaan minulle pitää antaa ravintoa letkun avulla 

tai suonensisäisesti. 
 
7.  Puhuminen 
 
1 (  )   Pystyn puhumaan normaalisti eli selvästi, kuuluvasti ja sujuvasti. 
2 (  )   Puhuminen tuottaa minulle pieniä vaikeuksia, esim. sanoja on etsittävä tai ääni ei 
 ole riittävän kuuluva tai se vaihtaa korkeutta. 
3 (  )   Pystyn puhumaan ymmärrettävästi, mutta katkonaisesti, ääni vavisten, 

sammaltaen tai änkyttäen. 
4 (  )   Muilla on vaikeuksia ymmärtää puhettani. 
5 (  )   Pystyn ilmaisemaan itseäni vain elein. 
 



 

  Käännä 
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8.  Eritystoiminta 
 
1 (  )   Virtsarakkoni ja suolistoni toimivat normaalisti ja ongelmitta. 
2 (  )   Virtsarakkoni ja/tai suolistoni toiminnassa on lieviä ongelmia, esim. minulla on 

virtsaamisvaikeuksia tai kova tai löysä vatsa. 
3 (  )   Virtsarakkoni ja/tai suolistoni toiminnassa on melkoisia ongelmia, esim. minulla 
 on satunnaisia virtsanpidätysvaikeuksia tai vaikea ummetus tai ripuli. 
4 (  )   Virtsarakkoni ja/tai suolistoni toiminnassa on suuria ongelmia, esim. minulla on 
 säännöllisesti  "vahinkoja" tai peräruiskeiden tai katetroinnin tarvetta. 
5 (  )  En hallitse lainkaan virtsaamista ja/tai ulostamista. 
 
9.  Tavanomaiset toiminnot 
 
1 (  )   Pystyn suoriutumaan normaalisti tavanomaisista toiminnoista (esim. ansiotyö, 
 opiskelu, kotityö, vapaa-ajan toiminnot). 
2 (  )   Pystyn suoriutumaan tavanomaisista toiminnoista hieman alentuneella teholla tai 

pienin vaikeuksin. 
3 (  )   Pystyn suoriutumaan tavanomaisista toiminnoista huomattavasti alentuneella 
 teholla tai huomattavin vaikeuksin tai vain osaksi. 
4 (  )   Pystyn suoriutumaan tavanomaisista toiminnoista vain pieneltä osin. 
5 (  )   En pysty suoriutumaan lainkaan tavanomaisista toiminnoista. 
 
10.  Henkinen toiminta 
 
1 (  )   Pystyn ajattelemaan selkeästi ja johdonmukaisesti ja muistini toimii täysin 

moitteettomasti. 
2 (  )   Minulla on lieviä vaikeuksia ajatella selkeästi ja johdonmukaisesti, tai muistini ei 
 toimi täysin  moitteettomasti. 
3 (  )   Minulla on melkoisia vaikeuksia ajatella selkeästi ja johdonmukaisesti, tai minulla 

on jonkin verran muistinmenetystä. 
4 (  )   Minulla on suuria vaikeuksia ajatella selkeästi ja johdonmukaisesti, tai minulla on 
 huomattavaa muistinmenetystä. 
5 (  )   Olen koko ajan sekaisin ja vailla ajan tai paikan tajua 
 
11. Vaivat ja oireet 
 
1 (  )   Minulla ei ole mitään vaivoja tai oireita, esim. kipua, särkyä, pahoinvointia, 

kutinaa jne. 
2 (  )   Minulla on lieviä vaivoja tai oireita, esim. lievää kipua, särkyä, pahoinvointia, 
 kutinaa jne. 
3 (  )   Minulla on melkoisia vaivoja tai oireita, esim. melkoista kipua, särkyä, 

pahoinvointia, kutinaa jne. 
4 (  )   Minulla on voimakkaita vaivoja tai oireita, esim. voimakasta kipua, särkyä, 
 pahoinvointia, kutinaa jne. 
5 (  )   Minulla on sietämättömiä vaivoja ja oireita, esim. sietämätöntä kipua, särkyä, 

pahoinvointia, kutinaa jne.
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12.  Masentuneisuus 
 
1 (  )   En tunne itseäni lainkaan surulliseksi, alakuloiseksi tai masentuneeksi. 
2 (  )   Tunnen itseni hieman surulliseksi, alakuloiseksi tai masentuneeksi. 
3 (  )   Tunnen itseni melko surulliseksi, alakuloiseksi tai masentuneeksi. 
4 (  )   Tunnen itseni erittäin surulliseksi, alakuloiseksi tai masentuneeksi. 
5 (  )   Tunnen itseni äärimmäisen surulliseksi, alakuloiseksi tai masentuneeksi. 
 
13.  Ahdistuneisuus 
 
1 (  )   En  tunne itseäni lainkaan ahdistuneeksi, jännittyneeksi tai hermostuneeksi. 
2 (  )   Tunnen itseni hieman ahdistuneeksi, jännittyneeksi tai hermostuneeksi. 
3 (  )   Tunnen itseni melko ahdistuneeksi, jännittyneeksi tai hermostuneeksi. 
4 (  )   Tunnen itseni erittäin ahdistuneeksi, jännittyneeksi tai hermostuneeksi. 
5 (  )   Tunnen itseni äärimmäisen ahdistuneeksi, jännittyneeksi tai hermostuneeksi. 
 
14.  Energisyys 
 
1 (  )   Tunnen itseni terveeksi ja elinvoimaiseksi. 
2 (  )   Tunnen itseni hieman uupuneeksi, väsyneeksi tai voimattomaksi. 
3 (  )   Tunnen itseni melko uupuneeksi, väsyneeksi tai voimattomaksi. 
4 (  )   Tunnen itseni erittäin uupuneeksi, väsyneeksi tai voimattomaksi, lähes "loppuun 

palaneeksi". 
5 (  )   Tunnen itseni äärimmäisen uupuneeksi, väsyneeksi tai voimattomaksi, täysin 
 "loppuun palaneeksi". 
 
15.  Sukupuolielämä 
 
1 (  )   Terveydentilani ei vaikeuta mitenkään sukupuolielämääni. 
2 (  )   Terveydentilani vaikeuttaa hieman sukupuolielämääni. 
3 (  )   Terveydentilani vaikeuttaa huomattavasti sukupuolielämääni. 
4 (  )   Terveydentilani tekee sukupuolielämäni lähes mahdottomaksi. 
5 (  )   Terveydentilani tekee sukupuolielämäni mahdottomaksi.  
 
 
 
 
 
 
 
 
 
15D©/Harri Sintonen 



Kysely ”Nenä ja työ”     
 
 
Nimi: ___________________________________________ 
Henkilötunnus:____________________________________ 
Vastauspäivämäärä:______________________ 
 
TYÖ   
 
1. Olen tällä hetkellä (rengasta yksi tai useampia vaihtoehtoja) 
 

1  kokopäivätyössä 
2  osa-aikatyössä 
3  päätoiminen opiskelija 
4  en ole ansiotyössä vuodesta _____________alkaen  
5  muu, mikä? ________________________alkaen  
 
 

2. Mikä seuraavista kuvaa parhaiten nykyistä työtäsi: (rengasta yksi vaihtoehto) 
 

1 en ole työelämässä 
2 ylempi toimihenkilö (hallinto-, johto-, suunnittelu-, tutkimus- ja opetustyö yms.) 
3 alempi toimihenkilö (työnjohto-, toimistotyö yms.) 
4 työntekijä (teollisuus-, jakelu- ja palvelutyöntekijät yms. tuotannossa olevat) 
5 kotityö, opiskelija 
6 yrittäjä 
7 maanviljelijä/ maatalon emäntä 
8 muu, mikä _____________________________________ 
 
 

Jos olet ollut viimeisten 6 kk ajan pois työstä tai päätoimisesta opiskelusta, lopeta 
vastaaminen tähän. Kiitos osallistumisestasi!  
 
3. Mikä on nykyinen ammattisi, työsi tai päätoiminen opiskelualasi? Vaikka et 
toimisi siinä nyt, merkitse viimeisin. 
 
ammatti/ työ/ päätoiminen opiskelu 

_________________________________________________________ 

vuodesta ______________lähtien 

 
 
4. Milloin viimeksi teit edellä mainittua työtä/ opintoja?  
(Vastaa niin tarkasti kuin muistat: päivämäärä tai kuukausi ja vuosi) 
___________________________ 
 
 
5. Kirjoita lyhyt tarkentava kuvaus työsi tai opintojesi tehtävistä viimeisen 6 kk 
ajalta:  
 
 

                                                                                                                                   Käännä



6. Mitä seuraavista listan tekijöistä esiintyy nykyisessä työssäsi/ opinnoissasi? 
(Rengasta ja tarkenna riville mitä nämä ovat)           
                                    Mitä?  
a) pöly-/ jauhemaiset hiukkaset  ___________________________  
b) eläinpölyt         ___________________________  
c) kemialliset aineet         ___________________________ 
d) liuotinhöyryt  ___________________________  
e) käryt, kaasut tai huurut ___________________________  
f) kuuma ilma         ___________________________  
g) kylmä ilma         ___________________________  
h) ummehtunut tai homeenhajuinen ilma ___________________________ 
 
Jos vastasit em. tekijöitä esiintyvän, 
 a) kuinka usein em. tekijöitä esiintyy? keskimäärin ________ kertaa viikossa 

b) keskimäärin kuinka monta tuntia työpäivässä?    ________ tuntia 

 
NENÄN OIREET 
 
7. Onko sinulla nenän oireita jotka pahenevat työssäsi/ päätoimisissa opinnoissasi? 
Oireita voivat olla tukkoisuus, nenän vuotaminen, aivastelu, liman valuminen kurkkuun, 
kasvoalueen kipu tai paine ja hajuaistin heikentyminen.  
(Jos vastaat kyllä, merkitse mikä tai mitkä näistä oireista pahenevat vastauksesi perään)
   
 1 ei 
 2 kyllä ____________________________________________________ 
 
Jos vastasit kysymykseen kyllä, liitätkö seuraavia tekijöitä oireittesi pahenemiseen 
nykyisessä työssäsi? (rengasta nuhaasi liittyvät tekijät) 
                                                           
a) pöly-/ jauhemaiset hiukkaset    
b) eläinpölyt          
c) kemialliset aineet          
d) liuotinhöyryt    
e) käryt, kaasut tai huurut   
f) kuuma ilma           
g) kylmä ilma           
h) ummehtunut tai homeenhajuinen ilma  
i) jokin muu, mikä? ____________________________________ 
 
 
SAIRAUSLOMAT                                                                                     
 
8. Kuinka monta päivää olet ollut poissa työstä terveydentilasi (sairaus, tai 
terveydenhoito ja tutkiminen)vuoksi viimeisen vuoden (12 kuukauden) aikana? 
 
 Noin __________päivää 
 
9. Kuinka monta päivää olet ollut poissa työstä nenän tai nenän sivuontelo-oireidesi  
(sairaus, tai terveydenhoito ja tutkiminen) vuoksi viimeisen vuoden (12 kuukauden) 
aikana? 
 

Noin __________päivää 
 
KIITOS VASTAUKSESTASI! 
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KÄYTETTÄVYYSKYSELYLOMAKE 
 
Hyvä tutkimukseen osallistuja, olet nyt täyttänyt sähköisen ja paperisen 15D-lomakkeen. Pyydän 
sinua nyt ystävällisesti ympyröimään jokaisen kysymyksen kohdalla omaa näkemystäsi parhaiten 
vastaavan vaihtoehdon numeron ja täyttämään kyselyn lopuksi taustatietosi. Vastauksesi ovat 
erittäin tärkeitä tutkimuksen onnistumisen kannalta.  
 
 
 
1. Sähköisen 15D-lomakkeen käytettävyys  
 
Miten seuraavat asiat toteutuivat sähköisen lomakkeen osalta? Ympyröi riveiltä omaa näkemystäsi 
parhaiten vastaavan vaihtoehdon numero. 
 
Väittämät koskien 
sähköisen lomakkeen 
käyttöä 

Toteutui 
täysin 

Toteutui 
melko hyvin 

Ei mieli-
pidettä 

Ei toteutunut 
kovinkaan 
hyvin 

Ei 
toteutunut 
lainkaan 

Sähköisen lomakkeen 
täyttö oli selkeää 

 
5 

 
4 

 
3 

 
2 

 
1 

Arvioin sähköisen 
lomakkeen tietoturvan 
olevan hyvä 

 
5 

 
4 

 
3 

 
2 

 
1 

Sähköisen lomakkeen 
täyttö oli nopeaa 
 

 
5 

 
4 

 
3 

 
2 

 
1 

Vastauksien muokkaus 
onnistui sähköisessä 
lomakkeessa hyvin 

 
5 

 
4 

 
3 

 
2 

 
1 

Teknologinen tai muu 
osaamiseni riitti sähköisen 
lomakkeen täyttämiseen 

 
5 

 
4 

 
3 

 
2 

 
1 

Sähköisen lomakkeen 
täytön aloitus ja lomakkeen 
palautus tapahtuivat 
sujuvasti 

 
5 

 
4 

 
3 

 
2 

 
1 
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2.  Paperisen 15D-lomakkeen käytettävyys 
 
Miten seuraavat asiat toteutuivat paperilomakkeen osalta? Ympyröi riveiltä omaa näkemystäsi 
parhaiten vastaavan vaihtoehdon numero. 

 
Väittämät koskien 
paperilomakkeen käyttöä 

Toteutui 
täysin 

Toteutui 
melko hyvin 

Ei mieli-
pidettä 

Ei toteutunut 
kovinkaan 
hyvin 

Ei 
toteutunut 
lainkaan 

Paperilomakkeen täyttö oli 
selkeää 
 

 
5 

 
4 

 
3 

 
2 

 
1 

Arvioin paperilomakkeen 
tietoturvan olevan hyvä 
 

 
5 

 
4 

 
3 

 
2 

 
1 

Paperilomakkeen täyttö on 
nopeaa 
 

 
5 

 
4 

 
      3 

 
2 

 
1 

Vastauksien muokkaus 
onnistui paperi-
lomakkeessa hyvin 
 

 
5 

 
4 

 
3 

 
2 

 
1 

Teknologinen tai muu 
osaamiseni riitti 
paperilomakkeen 
täyttämiseen 

 
5 

 
4 

 
3 

 
2 

 
1 

Paperilomakkeen täytön 
aloitus ja lomakkeen 
palautus tapahtuivat 
sujuvasti 

 
5 

 
4 

 
3 

 
2 

 
1 

 
 
3.  Lomakkeen valinta 
 
Kumman lomakemuodon koit mieluisemmaksi? Ympyröi mieleisesi vaihtoehto. 
 
 
1. Paperilomake  2. Sähköinen lomake  3. Ei mielipidettä 
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4. Kyselylomakkeiden ominaisuudet yleisellä tasolla 
 
Seuraavaksi kysymme kyselylomakkeiden ominaisuuksista yleisellä tasolla. Minkä seuraavista 
lomakkeiden ominaisuuksista koet tärkeimmiksi lomakkeiden täyttöön liittyen? Ympyröi riveiltä 
tärkein, toiseksi tärkein ja kolmanneksi tärkein vaihtoehto. (Kultakin riviltä ympyröidään vain yksi 
numero.)  
 

 Lomakkeen 

selkeys 
Lomakkeen 

tietoturva ja 

täytön 

yksityisyys 

Täytön 

nopeus 
Mahdollisuus 

muokata 

vastauksia 

Täyttö ei 

edellytä 

teknologista 

tai muuta 

osaamista 

Täytön aloitus 

ja lomakkeen 

palautuksen 

sujuvuus 

1. Tärkein 

asia 

 

 

1 

       

2 

 

3 

 

4 

 

5 

 

6 

2. Tärkein 

asia 

 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

3. Tärkein 

asia 

 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

 
5. Vastaajan taustatiedot 
 
Ympyröi oikea vaihtoehto tai vastaa avoimeen kysymykseen. 
 
 
Henkilökohtainen tutkimuksen tutkimusnumero: _________ 
 
Syntymävuosi: _________ 
 
Sukupuoli: 
 
1. Nainen   2. Mies 
 
Päivämäärä: _____________ 
 
 
Muuta kommentoitavaa tutkimukseen liittyen:  
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
 

Kiitos osallistumisestasi tutkimukseen! 
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