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ABSTRACT
Background: Allergic rhinitis (AR) is a highly prevalent allergic disease and also counts among the 10 most frequent reasons for medical consultation. Its

impact on quality of life (QoL) and work productivity has been established but comparisons with other diseases are rare in the literature. The aim of this study
was to evaluate the impact of AR in health-related QoL (HRQoL) and work productivity in primary care patients, compared with other prevalent diseases such
as hypertension, diabetes mellitus (DM) type II, and symptomatic depression.

Methods: Six hundred sixteen patients were included in a multicenter cross-sectional observational study. A generic HRQoL questionnaire, 36-item Short
Form, and a specific questionnaire, “Work Productivity and Activity Impairment” were handed out to measure QoL and work productivity impact of the
diseases. To assess clinical severity with a comparable scale between diseases Clinical Global Impression (CGI) had been used.

Results: Symptomatic depression was found to produce the greatest impairment on work productivity with a decrease of 59.5%, with significant differences
compared with AR, hypertension, and DM type II (p � 0.05). Symptomatic depression was found to produce the highest negative impact on daily activities
with a statistically significant reduction of 59.4% (p � 0.05) compared with AR (26.6% decrease), hypertension (8.8% decrease), and DM (16.7% decrease)
patients. Differences between AR and DM or hypertension were also significant (p � 0.05). Restriction on daily activities for AR was 27.8%, which is
significantly higher (p � 0.05) than hypertension (19.8% decrease) but not DM (25.7% decrease). Depression had the highest impairment on daily activities
(59.4%), compared with the remaining three groups (p � 0.05).

Conclusion: AR impairs work productivity in a greater magnitude than hypertension and DM type II.
(Am J Rhinol Allergy 26, 390–394, 2012; doi: 10.2500/ajra.2012.26.3799)

Allergic rhinitis (AR) is a global health problem affecting 5–50% of
the population and its prevalence is increasing.1 In our commu-

nity 21% of people are affected.2 It is not only the most frequent allergic
disease but also counts among the 10 most frequent reasons for medical
consultation, generating an important economic impact.3,4 Although AR
is not a severe disease, it has been acknowledged to have great impact of
on quality of life (QoL), impairments in social life and productivity at
school and work,5–7 and implies elevated social costs.8,9

In the last 10 years an increasing effort has been made to under-
stand the socioeconomic burden of AR in terms of work productivity
revealing important results, particularly in developed and western
countries.1,10,11 AR, together with depression, is one of the first causes
of work absenteeism, particularly during spring season.12 It is esti-
mated that 1 of 10 workers suffer from AR; moreover, up to 70% of
affected patients are unaware of negative effects of the disease.13 Loss
of work productivity is a major problem because although employees
attend their workplaces, there is an important impairment due to the
disease known as “presenteeism.”14 This relationship has also been

established in a study among primary care patients, which was de-
veloped in France.15 However, studies comparing AR with other
diseases in terms of usual clinical practice are lacking.

The aim of the study was to evaluate the impact of AR in health-
related QoL (HRQoL) and work productivity among primary care
patients, compared with other prevalent diseases such as hyperten-
sion, diabetes mellitus (DM) type II, and symptomatic depression.

METHODS
A cross-sectional multicenter study was developed in 74 primary

care centers, randomly selected nationwide. Patients were managed
according to usual clinical practice and all variables were collected in
one visit according to daily practice. Patients were recruited from
March 15 to September 30, 2005.

Patients
Inclusion criteria were the following: (1) to be �18 years old and (2) to

have been diagnosed with one of the four diseases considered in the
study and mentioned previously. Exclusion criteria were to have a
temporary disability and to suffer from more than one of the diseases
evaluated in the study. Informed consent was obtained and the Hospital
Ramón y Cajal (Madrid) Ethics Committee approved this study.

Study Design
In a unique visit the physician/researcher recruited the patient

after informed consent and questionnaires were completed subse-
quently. Patients who suffered from one of the diseases included in
the study were subsequently selected either until the end of the
recruitment period or after fulfilling the intended number of patients.
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Assessment of Diagnosis and Severity of the Diseases
A validated generic unique scale, viz., Clinical Global Impression

(CGI), was used to measure the severity of the four diseases.16 This is
a 7-point scale ranging from 1 to 7: 1, normal; 2, very mild; 3, mild; 4,
moderate; 5, markedly; 6, severe; and 7, extremely severe.

The following subsections list the inclusion criteria for each disease
considered in the study.

Allergic Rhinitis. (1) Onset of symptoms at least 2 years ago, (2)
diagnosis based on criteria proposed in the International Consensus of
Rhinitis17 and the presence of IgE shown by skin-prick test and/or IgE in
serum measured by using the CAP System FEIA (Phadia, Uppsala,
Sweden) or seasonal AR symptoms at least for 2 years in the same
seasonal period, and (3) a minimum score of 2 points in the total symp-
toms score (TSS5). TSS5 is a widely used and accepted instrument in AR
clinical trials18 where nasal symptoms (blocked nose, runny nose, nose
itch, sneeze, and itchy eyes) are scored from 0 to 3 (0, no symptoms; 1,
mild; 2, moderate; and 3, severe) resulting in total score ranging from 0
(absence of symptoms) to 12 (maximum intensity of symptoms). A
visual analog scale was also used in AR patients.19

Symptomatic Depression. Patients diagnosed with depression with a
score of �3 in the CGI Scale.20 Following World Health Organization
recommendations, symptomatic depression is defined as a disorder that
presents with depressed mood, loss of interest or pleasure, feelings of
guilt or low self-worth, disturbed sleep or appetite, low energy, and poor
concentration for a long period of time.21

Uncontrolled Hypertension. Patients were diagnosed with hyperten-
sion if they had a systolic blood pressure over 140 mmHg and/or
diastolic blood pressure over 95 mmHg on the day of their visit.

DM type II. Patients were diagnosed with DM type II following
current World Health Organization diagnostic criteria defined as fasting
plasma glucose of �7.0 mmol/L (126 mg/dL) or 2 hours of plasma
glucose of �11.1 mmol/L (200 mg/dL) plus symptoms of DM (polyuria,
polydipsia, or unexplained weight loss).22 Patients suffering from two or
more diseases of the aforementioned list were excluded.

Data Analysis
Demographic characteristics—sex, age, type of job (physical, intel-

lectual, or both), comorbidity (closed list of diseases), and treatment
(number and type of drug prescribed)—were collected using ques-
tionnaires completed by patients included in the study. The number
of specific drugs prescribed for one of the diseases considered in the
study was recorded at the moment of recruitment.

Two questionnaires to measure HRQoL and work productivity
were distributed: 36-item Short Form (SF-36), a generic questionnaire
to assess HRQoL,23,24 and Work Productivity and Activity Impair-
ment (WPAI) to evaluate the impact of health status on daily activi-
ties.25 SF-36 has two components, viz., physical and mental compo-
nents; both were considered principal variables and were given in
median and standard error. WPAI has the following variables: absen-

teeism, loss of productivity, global loss of productivity, and restric-
tion on daily activities, which has been calculated according to the
instructions given by researchers.26 The former constituent variables
of SF-36 and WPAI were compared between the four groups of
patients. Each variable was calculated by one-way ANOVA. Adjusted
logistic regression was performed using analysis of covariance.

RESULTS
Seventy-four primary care centers were enrolled in the study. A

total number of 79 researchers recruited 737 patients. Six hundred
sixteen (83,6%) of 737 patients were included in the analysis after
considering inclusion and exclusion criteria. One hundred twenty-
one patients did not fulfill inclusion criteria or did not give informed
consent; thus, they were not considered in the final analysis.

*

* * *
*

Figure 1. Assessment of 36-item Short Form (SF-36) physical and mental
scales adjusted by age and sex in all four diseases.

Table 1 Demographic characteristics, comorbidities, and medication of the patients who were assessed and diagnosed with AR,
depression, hypertension, and DM

AR Depression Hypertension DM

n (lost cases, %) 237 (15.7) 60 (20) 157 (13.9) 162 (18.7)
Sex (% male)* 52.1 23.3 60.4 52
Mean age, yr (SD)# 37 (14.5) 49.9 (10.2) 57.6 (12) 59.6 (10.9)
Physical activity (% Yes)# 62.7 18.3 37 32.2
Job type (% physical) 26.9 46.6 53.4 46.3
Comorbidities (% with)# 46 80 81.4 77.6
No. of drugs per patient (median) 2 1 1 1

*AR vs depression, p � 0.001 (�2).
#AR vs depression, hypertension and diabetes, p � 0.001 (Student’s t-test and �2).
AR � allergic rhinitis; DM � diabetes mellitus.

Table 2 Severity assessment of the AR patients by CGI scale

Severity AR Depression Hypertension DM

Mild (%) 39 1.7 27.8 19.7
Moderate (%) 57.7 56.7 63.6 71.7
Severe (%) 3.4 41.6 8.6 8.6

AR � allergic rhinitis; CGI � Clinical Global Impression; DM � diabetes
mellitus.

Table 3 Severity score of AR patients regarding the TSS5

Scale Mean Median SD Range n

TSS5 7.1 7 2.4 3–15 234
VAS 5.2 5 2.1 0–10 214

AR � allergic rhinitis; TSS5 � total symptoms score; VAS � visual analog
scale.
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Table 1 summarizes demographic characteristics, comorbidities,
and treatment. Statistically significant differences were found for the
aforementioned clinical and demographic variables between the four
diseases, so a stratified analysis of SF-36 and WPAI scores by sex,
physical activity, presence or absence of comorbidity, and number of
treatments was performed. There were significant differences in sex
distribution, both in AR and depression. Patients suffering from AR
were younger and more active, compared with the other three
groups. Furthermore, these patients mainly develop intellectually
related activities compared with those suffering from the three other
pathologies. Taking into account the severity of the patients estab-
lished by the physician, the percentage of severe patients was signif-
icantly higher among the depression group. Table 2 shows scores of
GCI distributed in three categories for each disease. Ninety-five per-
cent of AR patients had mild or moderate disease. According to GCI,
�50% of the patients in each group have a moderate disease. Table 3
records the values for TSS5 and visual analog scale for AR patients.

Quality of Life
SF-36 physical domain scores were significantly different in DM

patients (adjusted mean � SE, 42.4 � 0.7) compared with AR (46 �
0.6) and hypertension (45.5 � 0.7) patients, but not when the former
were compared with the depression group patients (43.9 � 1.1).
Mental domain showed vast differences between depression group
(21.1 � 1.2) and the rest of patients. No differences on mental domain
scores were found between AR (51.5 � 0.6), DM (50.6 � 0.7), and
hypertension (50.4 � 0.7; Fig. 1 and Table 4).

Work Productivity
A total number of 297 patients were in paid employment. Distribution

of working status was significantly different comparing AR (60%) with
the other groups: depression (37%), hypertension (43%), and DM
(35.5%). These differences disappeared after stratifying by age and sex.

Regarding the WPAI analysis, only the 297 employed patients were
included in questions related to work. All of the patients were in-
cluded in terms of day-to-day activities analysis.

Absenteeism and loss of productivity due to illness are summa-
rized in Fig. 2. Absenteeism was higher in the depression group
(adjusted mean � SE, 31.7 � 2.6%) than among AR (4.6 � 1.1%), DM
(4.2 � 1.7%) or hypertension patients (2.1 � 1.5%) featuring statisti-
cally significant differences. The other three groups showed no sig-
nificant differences. Global loss of productivity was significantly

higher in the depression group (adjusted mean � SE, 59.5 � 4.3%)
than in AR (26.6 � 1.8%), hypertension (8.8 � 2.5%), and DM (16.7 �
2.8%). This difference is likewise significant when AR is compared
with hypertension and DM groups. With regard to impairment on
activities of daily living, depression (adjusted mean � SE, 59.4 �
2.6%) and AR (27.8 � 1.3%) displayed higher scores, eliciting signif-
icant differences between depression and the three other groups, as
well as between AR and hypertension (19.8 � 1.6%) but not between
AR and DM (25.7 � 1.6%; Table 5).

A moderate correlation was obtained between global loss of pro-
ductivity and clinical severity, measured by the CGI score, in AR and
depression (Table 6). Severe AR patients (TSS5 � 7) have more impact
on loss of productivity (30.1 � 2.6%) and daily activities (33.6 � 2.1%)
than AR total sample, but comparing severe AR with the three other
diseases, the results were not as different from those obtained from
the whole or total AR sample of patients. Somnolence was acknowl-
edged by 17.8% of AR patients, but correlation between somnolence
and productivity loss was not found.

DISCUSSION
Today, it is widely accepted that the great majority of diseases and

their respective treatments may affect cognitive or psychomotor func-
tions and subsequently impact work activity. Allergic asthma and rhi-
nitis occur among these diseases. Decreased productivity is evidenced in

*

*

*

*

¶ † 

¶ † † 

Figure 2. Relationship of the different variables assessed in the question-
naires in allergic rhinitis (AR), depression, hypertension, and diabetes mel-
litus (DM).

Table 4 SF-36 domains results in all four diseases

SF-36 Domains AR (n � 223) Symptomatic Depression (n � 58) Uncontrolled Hypertension (n � 165) DM Type II (n � 149)

PF 86.5 (1.3)*#§ 70.9 (2.6)¶ 79.8 (1.5) 76.5 (1.6)
RP 61.4 (2.7)* 37.3 (5.5)¶� 67.9 (3.2) 61.0 (3.4)
BP 73.9 (1.4)* 58.2 (2.5)¶� 72.2 (1.6) 68.7 (1.7)
GH 61.4 (1.3)*§ 26.5 (2.5)¶� 56.9 (1.5)** 49.8 (1.6)
VT 67.6 (1.2)*§ 29.4 (2.4)¶� 63.2 (1.4) 59.4 (1.5)
SF 81.1 (1.4)* 38.8 (2.5)¶� 84.0 (1.6) 80.9 (1.7)
RE functioning 89.0 (1.9)* 8.6 (3.8)¶� 84.9 (2.3) 88.5 (2.4)
MH 76.5 (1.0)* 31.0 (1.9)¶� 75.1 (1.2) 72.8 (1.2)

Note: Only patients with all items correctly filled out were included.
Analysis of covariance. Adjusted by age, sex, comorbidities, and number of prescribed drugs. Mean and standard error (SE).
*p � 0.05, AR vs depression.
#p � 0.05, AR vs hypertension.
§p � 0.05, AR vs diabetes.
¶p � 0.05, depression vs hypertension.
�p � 0.05, depression vs diabetes.
**p � 0.05, hypertension vs diabetes.
AR � allergic rhinitis; DM � diabetes mellitus; PF � physical functioning; RP � role physical functioning; BP � bodily pain; GH � General health; MH �
mental health; RE � role emotional functioning; SF � social functioning; SF-36 � 36-item Short Form; VT � vitality.
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patients who suffer from moderate or severe rhinitis because of their
disease, as established by studies that include large series of patients.15

Moreover, specific rhinitis symptoms, disturbances on sleeping, and the
prescription of sedative antihistamines show the highest influence on work
productivity.8 In the current study, somnolence was assessed but not as a
drug-specific adverse effect. Moreover, it could not be related with loss of
productivity. However, AR is seldom compared with other chronic diseases
in terms of work functioning, and prospective studies are lacking.

The aim of this study was to evaluate the impact of AR on work
activity, in terms of loss of productivity due to illness, compared with
other prevalent diseases in the primary care practice. Results obtained
support this hypothesis, eliciting 4.1% of absenteeism and 23.5% of
presenteeism due to AR, which are higher than other prevalent pathol-
ogies, such as DM and hypertension.

In this study, the patients suffering from depression showed the lowest
scores in HRQoL and had higher impact on labor activity compared with
the three other diseases, consistent with previous reports.27 A recent study in
the United States has revealed a high work absenteeism and presenteeism
among patients with depression, leading to a great socioeconomic impact on
society. It showed a relationship between the severity of depression symp-
toms and work function and suggests that even minor levels of depression
are associated with a loss of productivity.28 For all of these reasons it is not
surprising that the impact of depression on work productivity is markedly
higher than in the three other diseases studied.

The concurrence of mental disorders with chronic physical disorders
is pivotal, because strong mental–physical comorbidities have been
found both in general population samples and in primary care sam-
ples.29 Common diseases such as asthma, hypertension, or arthritis have
an odds ratio of 1.8–2.5 of suffering major depression, as stated previ-
ously.12 However, in our study, depressive patients were excluded in the
three other groups of diseases evaluated. Therefore, depression could
not have influenced the results in AR, hypertension, or diabetes patients.

Hypertension has high mortality and morbidity rates, particularly if
organic malfunction occurs. It is accepted that well-controlled hyperten-
sion is asymptomatic, but it has been documented as having an impact
on QoL because of change of mood, cognitive modifications, or clinical
symptoms such as headache or dizziness as well as the use of specific

medication.30,31 Nevertheless, several studies underline that symptoms
themselves have high impact on QoL, superior to other aspects of the
disease, such as type of hypertension or prescribed treatment.32 Some pre-
vious articles on work productivity have been published reporting similar
results to ours.12 In the present study, the influence of hypertension on this
aspect of work is significantly lower than that observed in rhinitis.

DM has an enormous cost both for the individual and for the health
system.31 In the United States, DM is among the most expensive of
diseases and it is considered to generate one of the highest direct costs for
the health system and indirect costs in terms of sick leave or disabil-
ity.33,34 This last point is not found in other reports where absenteeism
due to DM is not very high.35 In our study, the absenteeism percentage is
similar to that observed in rhinitis or in hypertension. This can be partly
explained by the mean age of the sample (60 years) and by the “healthy-
worker” effect. Patients included in this project are closely followed by their
physicians and this could explain a lower impact of the disease.

AR has an unquestionable impact on work, measured by WPAI ques-
tionnaire.15,36 Moreover, an allergy-specific version of WPAI question-
naire has been developed to assess whether improvement has been
fulfilled after treatment.37 In our study we were interested in comparing
AR with other chronic diseases and for that purpose a generic version of
WPAI, valid for all of them, was distributed. Studies comparing work
functioning in AR with other diseases in usual clinical practice condi-
tions are lacking. Results of loss of productivity obtained through clinical
trials may not reflect a real situation because a great deal of patients are
excluded from these studies.38 Agreeing with us, a recent study in primary
care patients (similar to our sample) found an important impairment on
work functioning in AR patients in usual clinical practice conditions.39

A previous study comparing work functioning in several common
diseases from the employer’s perspective8 found a productivity loss in
AR of �28%, very similar to our results, as is for DM and hypertension
patients, but not for depression patients. It showed that AR patients were
absent 3.6 days/year because of the former condition and were unpro-
ductive 2.3 hours per workday when experiencing symptoms. It con-
cluded that allergies are major contributors to the total cost of health-related
absenteeism and presenteeism. Limitations of this study were the lack of
evaluation of the severity of the diseases and that, probably, a recall bias
could have been present because a 12-month period was inquired.

It is also important to mention that the untoward use of sedative
antihistamines in primary care and self-medication have been related to
industrial accidents yielding an estimated loss of productivity of 13% in
patients taking sedative medication. Patients included in this study have
mainly moderate AR and �80% of them were taking symptomatic
medication. Approximately 19% of them admitted to suffering from
somnolence, but correlation with productivity loss was not found. Pre-
vious articles observed that somnolence could affect work functioning,8

but in our study somnolence was evaluated as an open question; hence,
it may reduce the accuracy of the results. Numerous patients manage

Table 5 WPAI questionnaires results in AR, depression, hypertension, and DM

WPAI Score (%) AR (n � 223) Depression (n � 58) Hypertension (n � 165) DM (n � 149)

Absenteeism 4.6 (1.1)* 31.7 (2.6)¶� 2.1 (1.5) 4.2 (1.7)
Lost of productivity 23.5 (1.6)*#§ 49.4 (4.1)¶� 7.3 (2.1)** 15.4 (2.4)
Global loss of productivity 26.8 (1.3)*#§ 59.5 (4.3)¶� 8.8 (1.6)** 16.7 (2.8)
Restriction on daily activities 27.8 (1.3)*# 59.4 (2.6)¶� 19.8 (2.5)** 25.7 (1.6)

Note: Only patients with all items correctly filled out were included.
Analysis of covariance. Adjusted by age, sex, comorbidities, and number of prescribed drugs. Mean and standard error (SE).
*p � 0.05, AR vs depression.
#p � 0.05, AR vs hypertension.
§p � 0.05, AR vs diabetes.
¶p � 0.05, depression vs hypertension.
�p � 0.05, depression vs diabetes.
**p � 0.05, hypertension vs diabetes.
AR � allergic rhinitis; DM � diabetes mellitus; WPAI � Work Productivity and Activity Impairment.

Table 6 Correlation between CGI scale and global loss
of productivity

AR Depression Hypertension Diabetes

Pearson’s coefficient 0.52* 0.64* 0.158 0.45*

*p � 0.001.
AR � allergic rhinitis; CGI � Clinical Global Impression.
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their AR with over-the-counter medications including sedating antihis-
tamines, which could promote somnolence,40 unlike nonsedating H1-
blockers.37

Regarding HRQoL, a generic questionnaire was chosen because the
comparison between distinct diseases was not feasible by electing a
specific one. A specific questionnaire improves the sensitivity and may
achieve better correlations with work functioning. High impact of AR on
HRQoL and on work productivity could be unexpected for many clini-
cians, but in previous studies, when AR has been compared with other
allergic diseases such as asthma, scores obtained in mental domain are
similar.41 Results obtained here follow this trend.

As it has been communicated in previous studies, the severity of the
disease—assessed using the CGI scale—correlates with work productivity
impairment in depression,28 AR,7 and DM,35 but not in hypertension12

patients. In our study, we observed trends suggestive of work impairment
in patients with severe AR but statistical significance was not reached.

Sixteen percent of the total number of patients were considered re-
cruitment failures, because all of the disease groups dropped out in this
recruitment period of the study; therefore, it is scarcely probable that this
fact affects the final results.

In conclusion, AR induces greater deterioration in work functioning
than DM and hypertension. Depression has a higher impact on HRQoL
and work productivity than the other diseases.
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