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Summary

There is comparatively little information on health-related quality of life (HRQoL) in sub-
jects with allergic rhinitis (AR) or allergic rhinoconjunctivitis (AR/C) in countries beyond
western Europe and North America. The primary aim of this investigation was therefore
to review and assess the information in the public domain on HRQoL in AR/C patients
from diverse regions of the world, represented by different countries, including Argentina,
Australia, Brazil, Russia, Singapore, South Africa and Turkey. Second, in view of the
absence of a standardized definition for ‘AR control’, the review aimed to determine
whether a working definition of AR/C can be inferred from validated tests or other instru-
ments documented to date. Despite the comparatively low number of studies, this review
demonstrated that overall the symptoms of AR/C impair the HRQoL of patients in these
regions by adversely impacting sleep, daily activities, physical and mental status and
social functioning, similar to that demonstrated in much larger numbers of studies of AR/
C patients in Europe and the United States. Furthermore, the findings of the review sug-
gest that ‘overall’ control of the disease should encompass reduction of nasal and ocular
symptoms, as well as improvements in HRQoL, comorbid conditions and cognition.
Although some instruments are currently available for measuring control of AR, none are
capable of assessing all these aspects, emphasizing the need to develop appropriate new
instruments.
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Introduction

[3.2-12.8%], Middle East [7.4—45.29%], South America
[5-74.6%] and South East Asia [5.5—44.39%][5]. It is

Allergic rhinitis/allergic rhinoconjunctivitis (AR/C) is a
common chronic respiratory disorder, which is esti-
mated to affect up to 40% of the population worldwide
[1]. Epidemiologic evidence from Europe and the United
States has indicated that the prevalence of AR/C ranges
between 23% and 30% in Europe [2, 3] and between 12
and 30% in the United States [4]. Data from regions
beyond Europe and the United States, however, have
indicated that there is greater diversity in the preva-
lence of AR/C within and between regions including
Africa [7.2-54.1%)], Asia Pacific region [1.6-47.2%)],
Australia [12—41.390], Eastern Europe/Russia

likely that the large variation in prevalence of AR/C in
these regions is a consequence of both conventional and
non-conventional risk factors, particularly increased
exposure to a variety of indoor antigens and air pollu-
tants, associated with industrialization and adoption of
a ‘westernized lifestyle’ with more time spent indoors in
better insulated and heated housing, a move away from
a traditional diet, change in furnishings within the
home, etc. Although it is presently not clear whether
there are differences in the severity and control of
allergic rhinitis between these regions and Europe/Uni-
ted States, it is likely that AR/C manifestations and



Quality of life and control of allergic rhinitis 1685

patients’ complaints may differ in different parts of the
world, due to a variety of reasons. For example ‘non-
seasonality’ and the perennial nature of particularly the
indoor allergens (especially dust mites) in the tropics are
likely to lead to presentation of predominantly persis-
tent symptoms in the majority of patients from the tro-
pics and areas with long dry summers, compared with
Europe and the United States. In addition, as the aller-
gens and their ‘subspecies’ are different in the regions
beyond Europe and the United States, immunotherapy
with the ‘European/American’ vaccines (e.g. Blomia for
mites and other grass pollens in the panicoideae sub-
family) is likely to be different, inappropriate or ineffec-
tive in patients from these regions. Furthermore,
‘control’ may be more difficult due to lack of access to
newer medications (non-sedating antihistamines, vac-
cines, etc.) and accessibility to allergy specialists and
allergy tests in many regions outside of Europe and the
United States.

Despite the availability of evidence-based treatment
international guidelines such as the WHO-sponsored
ARIA guidelines [6], evidence suggests that GPs often
misdiagnose the severity and impact of the disease over
quality of life and therefore may treat their patients
inappropriately, leading to low patient satisfaction and
compliance [7-10]. This situation is further com-
pounded by the fact that presently there is no clear def-
inition of what might constitute total ‘AR control’,
analogous to that available for asthma [11]. Indeed,
while the control of asthma [11] and chronic obstruc-
tive pulmonary disease (COPD) [12] are being stressed
by evidence-based guidelines, the control of rhinitis has
not been addressed at all in the Allergic Rhinitis and its
Impact on Asthma (ARIA) guidelines [1, 6]. Further-
more, only about half of the patients appear to seek
medical care because they underestimate the disease or
manage it with inadequate expectancy about the results
of the treatment [1]. Also, in many of the regions
included in the present investigation, availability of
health care, especially appropriately trained allergists, is
lacking and affordability of EBM best medications is
much more difficult than in Europe and the United
Sates.

Although AR/C is not a life-threatening condition, it
is increasingly recognized that the symptoms of AR/C
often adversely impact both work and quality of life
(QoL; i.e. a patient’s subjective perception of their over-
all well-being, in terms of all physical, emotional/psy-
chological, social, as well as cultural and environmental
aspects of the individual’s life) of the affected individu-
als and impose a significant health and socio-economic
burden on the individual and the society [13-16]. A
recent editorial by van Wijk [17] has suggested that
although attention to the burden of AR and asthma is
a major step forward in acknowledging the patient

perspective, awareness by itself is unlikely to lead to
better management of affected individuals. Current con-
sensus among many experts in the field indicates that it
is essential to consider ‘the subjective dimension of dis-
eases in order to have a more global and coherent
vision about the patient and the effects of the whole
healthcare process’ [18]. It has been suggested that
Patient-reported outcomes (PROs; involving all health-
related issues such as symptoms, HRQoL, illness percep-
tion, satisfaction with or adherence to treatment, health
status, well-being, work productivity, as well as control
of disease) reported directly by the patients, without
interpretation by physicians or others about how they
function or feel in relation to a health condition and its
therapy, should be used to evaluate the effect of a
medicinal product [18-21]. The European Medicines
Agency (EMA) [21] has suggested that in non-life-
threatening chronic disease, results based on PROs
could provide a useful indication for the choice of drug,
when two or more drugs are shown to have similar effi-
cacy. Although several tools are available for assessing
different PROs, many of these have not been used
extensively in patient suffering from allergic rhinitis
and/or asthma and need to be validated further in these
patient groups [19].

Health-related quality of life (HRQoL) is now recog-
nized by the Global Allergy and Asthma European Net-
work (GA”LEN) as one of the most important PROs in
patients with rhinitis and asthma [19], particularly as it
is a subjective measure of a patient’s perception of the
impact of his/her disease and its treatment(s) on his/her
daily life, physical- psychological- and social-function-
ing, and general well-being [21]. Several validated
instruments are currently available and extensively
used for measuring HRQoL in these patient groups;
however, these instruments are somewhat limited in
that they have generally been designed for clinical tri-
als and analysis at a group level in specified patient
populations. Thus, while assessment of HRQoL may pro-
vide an estimate of a therapeutic effect under experi-
mental conditions, it is unlikely to provide an accurate/
detailed picture applicable to the real-life situation. In
this regard, a population-based study of factors affect-
ing HRQoL in patients with rhinitis has demonstrated
that in addition to disease symptoms severity, psycho-
social factors such as distress and patient-perceived
control of disease were directly correlated with the
degree of HRQoL [22]. These findings suggest that such
factors are a potential source of substantial variability
in HRQoL among adults with rhinitis and need to be
considered for appropriate management of disease in
affected individuals. In view of the specificity and
importance of assessing HRQoL in rhinitis and asthma
patients, the GA*LEN taskforce position paper on PROs
and HRQoL [19] has recently recommended that use of
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specific questionnaires should be preferred to the use of
generic tools. Several aspects should be considered in
the choice of an instrument, including the disease target
(i.e. asthma, rhinoconjunctivitis, rhinosinusitis, and
concomitant asthma and rhinitis), the population target
(i.e. adult, adolescent, paediatric), methods of adminis-
tration and format (i.e. self/guardian/carer-administered,
interview, telephone administered), availability in lan-
guage of population investigated, dimensions investi-
gated (i.e. specific domains) and scale/scoring system
(e.g. 3- to 7-point Likert scales, visual analogue scales,
total and/or single domain scores). More recently, van
Wijk [17] has suggested that introduction of question-
naires aimed at controlling disease is likely to add
another dimension to assessing HRQoL in patients with
respiratory diseases and shift attention from assess-
ing symptom severity to assessing the adequacy of
management.

The majority of information on QoL/HRQoL in AR/C
patients, and indeed on the prevalence and the triggers/
factors responsible for the manifestation of AR, is well
documented for patients from Europe and the United
States. In contrast, there is a comparatively smaller, but
gradually increasing, amount of information on QoL/
HRQoL in AR/C patients from countries beyond western
Europe and North America. The aim of this investiga-
tion was therefore to review and assess the information
in the public domain on QoL/HRQoL in AR/C patients
from diverse regions of the world, represented by a
selected group of countries, including Argentina,
Australia, Brazil, Russia, Singapore, South Africa and
Turkey. Second, the review aimed to determine whether
a standardized definition of AR/C ‘control’ currently
exists or can be inferred from validated tests or other
instruments that have been documented to date.

Methods

Search strategy

The PubMed, a comprehensive biomedical literature
database providing access to MEDLINE, life science
journals and online books, was used to conduct a com-
prehensive literature search for articles documenting
the QoL/HRQoL in allergic rhinitis patients, published
up to August 2011. Citations for relevant articles were
identified using “allergic rhinitis” and “allergic rhino-
conjunctivitis” as the primary search terms in combina-
tion with “quality of life” and the country of interest
(“Argentina”, “Australia”, “Brazil”, “Russia”, “Singa-
pore”, “South Africa” or “Turkey”) as secondary search
terms. Because of the diversity in study design and
experimental methods and instruments employed for
assessing and documenting the QoL/HRQoL in AR/C
patients in the different regions of interest, the quality

of the articles was not assessed according to any pre-
determined criteria for inclusion in the review. Thus,
potential articles were initially identified by the title
and/or the specific study details provided in the
abstracts and only relevant articles published as full
papers in English in peer-reviewed journals were
selected for further review and inclusion, as described
before [5].

In the absence of a standardized definition of ‘AR
control’, a separate literature search was also conducted
of any studies documenting “allergic rhinitis control” as
a specific outcome measure in clinical trials, using
combinations of “allergic rhinitis”, “disease control”,
“symptoms control”, “control” and “uncontrolled symp-
toms”, as the primary search terms, in an attempt to
formulate a working definition of AR control.

Results

Overall 1170 citations were identified using the combi-
nation of the primary search terms with quality of life,
of which 60 articles were associated with the different
countries of interest. Further evaluation of the articles
highlighted 28 articles [23-50], which were considered
to be suitable for inclusion in the review (Table 1).

Quality of life in AR/C patients from diverse countries
beyond western Europe and North America

Several studies have investigated the quality of life of
patients suffering from AR or AR/C in the countries
reviewed in this investigation, of which the vast major-
ity have been performed in patients from Australia
[23-30] and Turkey [40-50]. Although the standardized
or translated versions of the Rhinoconjunctivitis Quality
of Life Questionnaire (RQLQ) and the Paediatric Rhinitis
Quality of Life Questionnaire (PRQLQ) have been
employed as the instruments of choice in the majority
of studies for assessing the HRQoL in adult and paediat-
ric patient cohorts, respectively, the generic SF-36
questionnaire has also been employed in several studies
[26, 34, 35, 40, 44, 47-49]. More recent studies have
employed continuous actigraphy [23] and all-night
polysomnography [47] to assess sleep quality, duration
and efficiency, as well as the Epworth Sleepiness Scale
(ESS) [41, 47], a self-administered questionnaire for
measuring a subject’s general level of daytime sleepi-
ness [51,52]. Assessment of AR-associated sleep distur-
bance may be important because although both sleep
and HRQoL have shown to be independently impaired
in subjects with AR, a large epidemiological survey
from Spain has recently provided evidence that poor
sleep quality, particularly in patients with more severe
disease, was correlated with HRQoL deterioration in
these individuals [53].

© 2012 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 42 : 1684-1696
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Similarly, some studies have assessed the QoL of AR
subjects using locally developed questionnaires appro-
priate to the region. The Allergies in Latin America
cross-national survey [31] was specifically designed to
assess the symptoms, impact and treatment of nasal
allergies in eight Latin American countries (including,
Argentina, Brazil, Chile, Colombia, Ecuador, Mexico,
Peru and Venezuela). Over 22 000 households across
the eight countries were interviewed over the telephone
or in-person, according to standard protocols and ques-
tionnaires, which allowed screening for adults and chil-
dren with a diagnosis of AR or nasal allergies and
either symptoms or treatment in the past 12 months.
Most of the interviews were conducted in urban areas
due to the low telephone penetration and lack of inter-
viewing infrastructure in rural Latin America, with the
average interview lasting about 40 minutes. Overall, the
study demonstrated that AR was highly prevalent in
both Latin American children and adults, with 40-50%
of all affected individuals indicating AR to moderately
affect their daily life. Moreover, between 34% and 49%
of adults and children reported AR to result in interfer-
ence with or missing their work/school and declined
work/school productivity, primarily due to sleep distur-
bances secondary to AR. More recently, the ‘Allergies in
Asia Pacific survey’ [54, 55] has screened nearly 34,000
households in Australia, China, Hong Kong, Korea,
Malaysia, the Philippines, Singapore, Taiwan and Viet-
nam, for individuals 4 years and older with a diagnosis
of AR and symptoms/treatment in the past year, using
standardized questionnaires. This survey also demon-
strated that the prevalence of diagnosed AR was high
in both adults (42%) and children (37%) in the Asia
Pacific region [54], with >83% of the individuals with
AR reporting some impact of the condition on their
daily life [55]. Indeed, >45% of adults and 41% of chil-
dren reported missing work/school or having their job/
school performance diminished by their AR within the
past 12 months. Moreover, between 59% and 71% of
both adults and children reported sleep-related prob-
lems. In another study, Green and colleagues [37]
employed a questionnaire specifically designed to
screen AR and its impact on the QoL of affected indi-
viduals in five major cities (Bloemfontein, Cape Town,
Durban, Johannesburg and Pretoria) across South
Africa. The impact of AR on the QoL was identified
according to two specific questions: (1) Do the symp-
toms of AR affect the quality of your sleep? and (2)
Does rhinitis make you miserable? This study demon-
strated that in 1181 patients aged 567 years, sleep was
affected in 76.6% of sufferers, and in at least a third
this was every night. Over 1000 respondents (85.2%)
felt miserable due to AR and 53.1% of the patients were
concerned that AR restricted their social activities. In a
more recent study, Sharp and Seeto [23] conducted an

online survey comprising 24 questions, to assess the
psychosocial impact of morning symptoms amongst
1060 Australian adults with self-reported AR. The
authors demonstrated that symptoms were more severe
in the morning in 56% and affected mood in 97% of
the patients. Moreover, the symptoms had some impact
on their day ahead in 91% of the patients and a
negative impact on relationships in 82% of patients.

Overall, despite the comparatively low number, these
studies have nevertheless demonstrated that the symp-
toms of AR/C impair the QoL of patients in these
regions by adversely impacting the patients’ sleep, daily
activities, physical and mental status and social func-
tioning, as has been demonstrated in much larger num-
bers of studies of AR/C patients in Europe and the
United States [1]. Moreover, it is interesting that in
regions with the greatest populations, i.e. China and
India, there is a marked lack or paucity of similar stud-
ies, resulting in a gaping lack of general as well as
more specific comparative data across ethnicities and
socio-economic groups.

‘AR control’

There is a plethora of evidence that appropriate treat-
ment decreases symptoms of AR [1, 56] and that treat-
ment-related improvements in symptoms can be graded
[57]. In marked contrast, there is little or no informa-
tion on the effect of treatment on ‘AR control’, analo-
gous to that available for asthma [11, 58]. Furthermore,
to our knowledge there are no studies that have docu-
mented the use of ‘allergic rhinitis control’ as a specific
outcome measure following treatment. It is likely that a
major reason for the paucity of data on AR control is
lack of a universally agreed definition of AR control,
which is itself likely to be compounded by a variety of
factors such as (i) the lack of information on how to
assess control, (ii) whether control is similar/applicable
for all patients irrespective of their disease status (i.e.
intermittent/persistent AR or for seasonal/perennial AR)
and (iii) whether achieving the pre-determined level of
control would be relevant for the patient, useful for the
physicians or cost-effective for health systems. In addi-
tion, it is clear that current alternatives are not suffi-
ciently efficacious in controlling symptoms in about
20% of patients with severe persistent rhinitis [58]. Fur-
thermore, there is some evidence which suggests that
patients’ perceived control of disease may influence
their ability to deal with their disease and therefore
partly determine health outcomes, such as management
of symptoms/symptom severity and HRQoL [22]. Using
an 8-item instrument, the ‘Perceive Control of Rhinitis
Questionnaire’, Chen and colleagues [22] demonstrated
that lower HRQoL in adults with rhinitis was correlated
with not only greater symptom severity, poorer physical
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functioning and psychological distress but also with
less perceived control. Moreover, perceived control was
found to be an independent predictor of HRQoL, similar
to symptom severity and psychological distress. Simi-
larly, there is evidence that patient satisfaction with
therapy is associated with symptom control and HRQoL
[59, 60]. Indeed, one recent study by an expert multi-
disciplinary Working Group on Allergic Rhinitis dem-
onstrated that 60% of AR patients were often ‘very
interested’ in finding a new medication and 25% were
‘constantly’ trying different medications to find one
that ‘worked’ [59]. Moreover, dissatisfaction with treat-
ment and a lack of effective communication between
health care provider and patient lead to poor
disease control, non-compliance and unhappiness in a
significant portion of patients.

Working definition of AR control

There is little doubt that accurate assessment of rhinitis
control is crucial in determining whether care is opti-
mized and when treatment strategies need to be
adjusted to achieve the best outcomes. Many new
instruments, such as Rhinitis Control Assessment Test
(RCAT) [61] and Control of Allergic Rhinitis and
Asthma Test (CARAT) [62], which explore lower and/or
upper airways symptoms, activities, sleep and treat-
ment; specific visual analogue scales for global rhinitis
symptoms [63, 64]; and other new questionnaires
requiring further validation [65], have appeared
recently. None have been widely adopted in a clinical
setting, and in the absence of a standardized definition
for AR control, there is no clear indication that ‘AR
control’ is being measured directly. However, it is possi-
ble that a working definition of AR control may be for-
mulated in a number of ways based on available data
and different aspects of disease all of which are
patient-reported and have specific advantages in every-
day practice or for post hoc analyses of existing data
from original clinical trials.

Definition based on analogy of GINA and National
Heart, Lung, and Blood Institute (NHLBI) definition of
asthma control. The concept of ‘total’ AR control may
be thought of in terms of the degree to which the dis-
ease manifestations are being minimized and the goals
of therapy are being achieved, similar to that described
by the GINA [11] and NHLBI Expert Panel Report 3 def-
inition of asthma control [58]. In this regard, AR con-
trol would mean the reduction or elimination of both
nasal (sneeze, congestion, rhinorrhoea and nasal pruri-
tus) and ocular symptoms (ocular itching/burning, tear-
ing/watering and redness), which may affect the
patient’s sleep, interfere with/impair daily activity, and
impact QoL and productivity. Furthermore, AR control

would encompass the reduction or elimination of future
risk for (i) development of nasal remodelling or any
kind of damage to the nasal mucosa, particularly as few
studies have addressed this aspect from the patient’s
point of view; (ii) olfaction abnormalities; (iii) develop-
ment of upper airway comorbidities such as sinus dis-
ease and nasal polyps; (iv) development of otitis media
with effusion and lower airways diseases or conditions
such as asthma and (v) avoidance of side-effects of
drugs such as cognitive impairment due to first-genera-
tion antihistamines, rhinitis medicamentosa due to local
decongestives, etc.

Definition based on the recommendations of the Ameri-
can Joint Task Force on Practice Parameters. The Amer-
ican Joint Task Force on Practice Parameters
(representing the American Academy of Allergy Asthma
and Immunology, the American College of Allergy
Asthma and Immunology and the Joint Council of
Allergy Asthma and Immunology) has recently pub-
lished the evidence-based updated guidelines on the
diagnosis and management of rhinitis in adults (includ-
ing pregnant women and the elderly) and children [56].
The guidelines recommend that ‘Management and mon-
itoring of rhinitis should be individualized and based
on the spectrum, duration and severity of symptoms;
physical examination findings; comorbidities; age of
the patient; and patient preferences using both step-up
and step-down approaches’. The management goals
include the reduction in symptoms (e.g. congestion,
itching and rhinorrhoea), physical signs of rhinitis (e.g.
oedema of nasal turbinates), improvement in the
patient’s QoL (e.g. ability to sleep and ability to func-
tion effectively at work or school or while driving), as
well as improvement in concomitant conditions (e.g.
asthma). Achieving these goals requires cooperative
management of exacerbations and complications by
optimal use of environmental avoidance measures and
tapering of medications to reduce the risk of adverse
reactions. Although the guidelines recommend grading
systems for control of nasal symptoms (Figure 1a) and
QoL (Figure 1b), they do not, however, recommend any
grading systems for ocular symptoms of AR/C.

Definition based on the Rhinitis Control Assessment Test
(RCAT). The Rhinitis Control Assessment Test (RCAT), a
6-item instrument (including frequency of nasal con-
gestion, frequency of sneezing, frequency of watery
eyes, sleep interference, activity avoidance and self-
assessed control), has been shown to be useful in
assessing control of AR [61]. Administration of RCAT to
410 AR patients (210 with PAR and 200 with SAR;
mean age 37 years and range 12-75 years) demon-
strated that mean RCAT scale scores differed signifi-
cantly across the groups of patients differing in

© 2012 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 42 : 1684-1696
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(a) Long term management of nasal symptoms

Fair control

No interference with activities
<2 days per week sneezing, itching,
congestion, eye symptoms

Stay at the same step or consider stepping down

« Mild interference with activities
« 2-6days per week sneezing, itching,
congestion, eye symptoms

Increase treatment by one step

« Severe interference with activities
« Daily sneezing,itching, congestion, eye symptoms

Increase treatment by two steps

(b) Severely affected | | | 1 | | Excellent
1 2 3 5 6 7

1= Quality of life is terribly affected in terms of sleep disturbances at night and/or impairment of work performance and/or impairment of
social and/or recreational activities

2= Quality of lfe is affected almost all the time in terms of sleep disturbance at night and/or impairment of work performance and/or impairment
of social and/or recreational activities

3= Quality of life is affected often in terms of sleep disturbance at night andfor impairment of work performance and/or impairment of social
andlor recreational activities

4= Quality of life is affected occasionally but it is tolerable in terms of sleep disturbance at night and/or impairment of work performance
and/or impairment of social and/or recreational activities

5= Quality of lfe is hardly affected in terms of sleep disturbance at night and/or impairment of work performance and/or impairment of

social and/or recreational activities

6= Qualty of lfeis so mildly affected it is hardly noticed in terms of sleep disturbance at night and/or impairment of work performance

and/or impairment of social and/or recreational activities

7= Excellent qualiy of lfe in terms of sleep disturbance at night andlor impairment of work performance andlor impairment of social

and/or recreational activities

Figure 1. Classification of control of nasal symptoms (A) and QoL (B) in patients with rhinitis and allergic conjunctivitis (adapted from Wallace

et al. 2008; ref [56])

physician-rated disease severity, severity reflected by
total nasal symptoms scores (TNSS), physician-recom-
mended change in therapy and physician-rated rhinitis
control.

Although the RCAT does assess AR control to a cer-
tain degree, based on the summary judgment of experi-
enced specialists who are aware of all relevant aspects
of their patient’s clinical status, the reliability, validity
and cut-off point determination for well-controlled ver-
sus not well-controlled rhinitis need to be confirmed in
further well-controlled studies of AR patients not cur-
rently being seen by a specialist. Moreover, presently
the RCAT does not appear to adequately address the
impact of AR on QoL or productivity/indirect costs, and
thus, it is possible that modification of the RCAT to
encompass these aspects of disease may provide a more
robust instrument for assessment on AR control. Fur-
thermore, the availability of a validated version of
RCAT in several languages should add to the usefulness
of this instrument in the assessment of AR control.

The Control of Allergic Rhinitis and Asthma Test
(CARAT) [62] is a self-administered 10-item question-
naire (with items addressing nasal symptoms, 3 address-
ing lower airways symptoms and 1 each addressing
activities, sleep impairment and treatment) recently
developed for measuring control of both AR and
asthma in patients with comorbid disease as recom-
mended by the ARIA guidelines [6]. Unlike the RCAT,
none of the items directly address ‘control’, and
although the instrument has been shown to have high
internal consistency and good construct validity, its
usefulness needs to be confirmed in large well-
controlled clinical trials and observation studies.

Definition based on total nasal/ocular symptoms scores
(TNSS/TOSS) in clinical trials. It is generally assumed
that to be eligible for entry to a clinical trial investigat-
ing patients with rhinitis, a patient should normally
have uncontrolled rhinitis, as indicated by predeter-
mined reflective(r) TNNS (for nasal itching, sneezing,
congestion and rhinorrhoea) and rTOSS (for ocular itch-
ing/burning, tearing/watering and redness). In this set-
ting, it can be assumed that following treatment, a total
score below the predetermined value indicates a partic-
ular level of control of the symptoms of AR relative to
the predetermined scores, particularly as patients grade
their own symptoms and severity of symptoms before
and after treatment. In addition to assessment of the
conventional total and individual nasal and ocular
symptoms of rhinitis [57], there is some evidence that
assessment of other non-conventional outcomes such as
change in colour, mucosal swelling, nasal wetness,
nasal crease, sniffing, post-nasal drip, impaired sense of
smell, mouth breathing, sniffles and itchy throat, rhino-
conjunctivitis symptom-medication scores and nasal
reactivity by nasal provocation [66-69], may also be
useful in determining AR control. Indeed, one study
demonstrated that statistical ranking identified the most
important symptoms and signs, even though some of
these were not included in the original selection criteria
for defining the disease cohort, i.e. sniffing, post-nasal
drip, oedematous nasal mucosa, impaired sense of
smell, mouth breathing, itchy nose and many of the
specific provocation factors [69].

Definition based on QoL. Assessment of QoL scores is
equally useful in the assessment of control of AR. In
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this regard, several validated, reproducible and rela-
tively quick and easy to administer general-health sta-
tus and disease-specific QOL instruments, particularly
SF-36 [69, 70], Rhinitis Symptom Utility Index (RSUI)
[71, 72] and Rhinoconjunctivitis Quality of Life Ques-
tionnaire (RQLQ) [1, 73-76], are commonly employed
for this purpose. In the RQLQ nasal symptoms and non-
hayfever symptom, domains of the instrument and the
overall score were comparable in their responsiveness
to the daily diary [76]. Furthermore, it appears that
there is a correlation between RQLQ scores and visual
analogue scales (VAS) for symptom severity [7].
Although these instruments appear to be beneficial to
patients and clinicians alike, none of them specifically
assess AR control, in a similar manner to the Asthma
Control Test (ACT) [77], which has additionally shown
to be useful in predicting future risk of asthma exacer-
bations in clinical trials and clinical practice [78].

Definition based on productivity. Evidence suggests that
there is a link between the health of an individual and
on-the-job productivity (presenteeism) and that for
some chronic conditions the costs of lost productivity
exceed the costs of medical care [79]. Indeed, a sys-
tematic review of studies investigating the association
between presenteeism and health risks and health con-
ditions ranging from exercise and weight to allergies
and irritable bowel syndrome indicated that allergies,
in particular, were associated with presenteeism [79].
In one recent study, Lamb and colleagues [80],
employed the Work Productivity Short Inventory
(WPSI) to assess the impact of a predefined group of
health conditions on workplace productivity for the
previous 12 months, by recording both absenteeism
and presenteeism (lost productivity while at work) in
8267 employees at 47 employer locations in the Uni-
ted States. The authors demonstrated that AR was the
most prevalent of the selected conditions, with 55% of
the employees experiencing AR symptoms for an aver-
age of 52.5 days, being absent for 3.6 days per year
due to the condition and being unproductive for 2.3 h
per workday. Moreover, the mean total productivity
loss per employee per year of 593 US dollars was
highest for AR.

Thus, it would be reasonable to assume that AR was
relatively well controlled if during the previous week it
did not cause the patients to miss work and or affect
their productivity, or in case of students it did not lead
to significant impairment in learning and cognitive
function.

Discussion

This review has clearly outlined the evidence that the
symptoms of AR/C markedly impair the QoL of AR

patients by adversely impacting the patients’ sleep,
daily activities, physical and mental status and social
functioning, irrespective of the patients’ geographical
disposition. Moreover, AR/C adversely impacts the eco-
nomic status of both the affected individual and society
alike by way of decreased productivity and increased
healthcare costs. Although the goal of treatment has
traditionally been aimed at reducing the symptoms of
AR, current thinking suggests that management should
be far reaching and aimed at achieving ‘overall’ control
of the disease, encompassing reduction in both nasal
and ocular symptoms, improvement in the patient’s QoL
(particularly, sleep disturbance and work/school-related
activity and functioning), improvement in comorbid
conditions (particularly, asthma, nasal polyps, sinusitis
and otitis media with effusion), as well as improving
cognition (particularly as the patient’s satisfaction and
perceived control of disease influences their ability to
deal with their disease). In view of the later, it is impor-
tant that control should be scored objectively, particu-
larly as many patients prefer not to take any
pharmacotherapy and accept the symptoms of rhinitis
as being a normal part of their lives, whereas other
patients are constantly searching for the ideal treatment
that ‘works’.

There are some instruments currently available to
measure control of AR, but none of these were designed
to assess all aspects of the disease in a holistic manner,
as described above. Moreover, a general limitation of
assessing AR control is that presently there is no univer-
sally accepted and validated definition of what consti-
tutes total AR control, thus making it difficult to set
threshold limits above and below which the degree of
control can be classified. Several non-traditional out-
come measures, such as colour change, mucosal swell-
ing, nasal wetness, nasal crease, sniffing, post-nasal
drip, oedematous nasal mucosa, impaired sense of smell,
mouth breathing, sniffles and itchy throat and rhinocon-
junctivitis symptom-medication scores, which have been
documented in studies investigating the effect of ther-
apy in AR/C patients, need to be considered in addition
to the traditional outcome measures currently employed.
Finally, in view of a large number of patients with AR
having concomitant asthma, the asthma element also
needs to be considered, when formulating a definition
for AR control.
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