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The MARS questionnaire: quality of life survey for acute rhinosinusitis
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Abstract. The MARS questionnaire: quality of life survey for acute rhinosinusitis. Purpose: Acute rhinosinusitis (ARS)
significantly reduces the quality of life (QoL). While intensive research has focused on the QoL in patients with chronic
rhinosinusitis, data regarding the impact of ARS on the QoL are relatively sparse. The aim of this study was to construct
and validate a simple, reliable QoL questionnaire for ARS patients, which is also one of the priorities set for EPOS 2012.
Methods: The questionnaire was constructed as follows: a review of literature, collection of symptoms as well as social
and emotional consequences by a panel of ENT specialists and general practitioners, interviews with patients experiencing
ARS, and a pre-test with another patient group. The questionnaire was validated by determining its internal reliability,
discriminant validity, and responsiveness. The survey was given to 50 ARS patients at the time of diagnosis and again
14 days after treatment. The ARS diagnosis was established using the EPOS 12 criteria. The control group consisted of
50 medical students without any sinonasal symptoms.

Results: We developed a 13-item questionnaire, called the MARS (Measurement of Acute Rhinosinusitis). Cronbach’s
alpha was determined to be 0.679. The two-tailed t-test showed a statistically significant difference between the patient
group and the control group (p=0.0000). The SRM coefficient was 1.781.

Conclusion: The MARS questionnaire is a QoL instrument developed and validated especially for patients with ARS.
This survey demonstrated good internal consistency and excellent discriminant validity, responsiveness, and feasibility

for use in daily clinical practice and research.

Introduction

Upper respiratory infections, including rhino-
sinusitis, are one of the most common reasons for
physician visits. Sinusitis accounts for 12 to
17 million annual visits to physicians in the United
States and for 12% of antibiotic prescriptions in
adults.'” Acute rhinosinusitis (ARS) significantly
reduces the quality of life (QoL), which should also
be considered when treating patients.** In the last
decade, intensive research has focused on the QoL
in patients with chronic rhinosinusitis (CRS) and
allergic rhinitis;’ yet, data regarding the impact of
ARS on the QoL are relatively sparse.®

The diagnosis of ARS is currently based on the
assessment of the nature, longevity, and severity of
symptoms.® The results of objective examinations,
relative to ARS, are of fairly limited value.
Additionally, it is well known that the results
of sinus imaging and rhinoendoscopy do not
always correlate with symptoms.** Therefore,
patient-reported outcome measurements (PROMs)
represent the best approximation of the burden of
disease. Valid and reliable QoL-instruments enable

assessment of the severity of disease, and facilitate
evaluation of treatmenteffectiveness or comparisons
of different therapeutic modalities in daily practice
and research. Although no QoL-questionnaire can
distinguish between viral and bacterial rhino-
sinusitis, a well-designed questionnaire can identify
patients with severe symptoms and a significant
reduction in QoL, who might benefit from empirical
antibiotic treatment.” Current questionnaires that
have been validated for ARS include the modified
Sinonasal Outcome Test (SNOT)-16 (originally
developed for CRS)" and the RhinoQoL, developed
by Atlas in 2005." Our aim was to construct and
validate a simple, reliable QoL questionnaire for
ARS patients, which is also one of the priorities set
for EPOS 2012.

Materials and methods

Construction of the questionnaire

The questionnaire was constructed in several steps,
the first of which was a review of the available
literature. We evaluated questionnaires used for
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CRS that were most specific for rhinosinusitis.
We focused especially on the Rhinosinusitis Out-
come Measure questionnaire (RSOM-31) and the
SNOT-16, 20, & 22, which were derived from it."
Symptoms and the social and emotional con-
sequences of ARS were first determined by a panel
of ENT specialists and general practitioners. Next,
some of the questions were reworded to better suit
the clinical picture of ARS. Questions were also
modified to improve the understandability for
patients of all socio-economic groups.

The next part involved interviews with patients
experiencing ARS. The interview questions were
focused on symptoms that bother most patients and
contributed most to the deterioration of QoL. The
questionnaire was modified again and given to
another patient-group as a pre-test to assess the
ability of the patients to complete the questionnaire
after receiving a brief set of instructions. Up to this
point, very few items were identified as needing
modification.

The end result was a survey, called the MARS
(Measurement of Acute Rhinosinusitis) question-
naire (Appendix 1). The questionnaire contains
13 items that are answered by patients using a four-
step Likert scale 0-3 (0-no problem, 1-mild
problem, 2-moderate problem, and 3-severe
problem). This four-step scale seems, to us, more
accurate and easier for patients than a six-step scale.
Eight items are focused on ARS symptoms (nasal
obstruction, serous discharge, smell disorders, pain
or pressure in the face, tenderness above the sinuses,
thick or discolored discharge, postnasal discharge,
and headache); while, five items are related to the
social and emotional impact of ARS (fatigue,
impaired sleep, reduced concentration during daily
activities, feelings of irritability, and negatively
altered mood).

Validation of the questionnaire

The questionnaire was validated, in this pilot study,
by determining its internal reliability, discriminant
validity, and responsiveness. Internal reliability
(consistency) reflects the way individual items
relate to each other and was determined by
calculating Cronbach’s alpha (range 0-1). If the
scale has an alpha of at least 0.65 it is considered to
be reliable for decision-making. Discriminant
validity was tested by comparison with a control
group and the two-tailed t-test; a P value less
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than 0.05 was considered statistically significant.
Responsiveness (sensitivity) was assessed using
the Standardized Response Mean (SRM). Statistical
analysis was performed by a certified statistician
and calculations were completed using Statgraphic
5.1 software.

Patient and control groups

The MARS questionnaire was given to 50 ARS
patients at the time of diagnosis and again 14 days
after treatment. The ARS diagnosis was established
using the EPOS 12 criteria® and confirmed by
rhinoendoscopy. Treatment followed EPOS guide-
lines (recommendation of intranasal steroids with
antibiotics reserved for severe cases). Patients
were recruited from three ENT offices and the
outpatient department of the University Hospital.
The patient group consisted of 29 women and 21
men with a mean age of 40.4 years (18-71 years).
The control group consisted of 50 medical students
(31 women, 19 men, mean age: 22.8 years) without
any sinonasal symptoms. Atopic patients repre-
sented 22 % and 28 % of the study and control
group, respectively. Patients signed an informed
consent and the study was approved by the local
Ethics Committee.

Results

Cronbach’s alpha was calculated as 0.679. The
two-tailed t-test showed a statistically significant
difference between the patient group and the control
group (t=12.58 and p=0.0000). Statistical data are
summarized in Table 1. The SRM was calculated
by dividing the mean change by the standard
deviation of the change and was determined to be
1.781, which shows that the questionnaire has the
capability to reflect changes in QoL after therapeutic
intervention. The data used for the SRM-calculation
are listed in Table 2.

Discussion

Based on current literature, the modified SNOT-16
is a recommended QoL instrument for patients with
ARS " The questionnaire was validated for ARS
by Garbutt in 2011.° Another instrument, also
validated for ARS patients, is the 17-item
Rhinosinusitis QoL Survey (RhinoQoL), which
measures symptom frequency, bothersomeness,
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Table 1 Table 2
Scores from the MARS survey for acute rhinosinusitis Data used for calculating the Standardized Response Mean
patients (before treatment) versus the control group (SRM)
sinusitis patients | control group MARS 1 | MARS 2 difference
mean 20.28 498 pre- post- 1-2)
standard deviation 5.55 5.19 treatment | treatment
minimum 7 0 mean 20.28 6.43 13.85
maximum 31 25 standard deviation 5.55 7.46 7.78
SRM 1.781

and the impact scale."" We compared the modified
SNOT-16 and MARS and found the SNOT-16 does
not include certain symptoms, including nasal
obstruction and smell disorders, which are included
in the EPOS document as basic ARS diagnostic
criteria.® Another symptom included in MARS, but
not the SNOT-16, is tenderness above the sinuses,
which is commonly reported by ARS patients. On
the other hand, the SNOT-16 survey also includes
coughing and ear fullness, which are not included
in MARS. With regard to sleep, the MARS survey
has only one sleep-related question compared to
three in the SNOT-16.

The discriminant validity of the MARS
questionnaire reflects an excellent ability to
distinguish between the patient group and the
control group (p=0.0000). Responsiveness is the
sensitivity to change over time, i.e. the ability of the
questionnaire to detect a change when it occurs.
Responsiveness statistics are frequently measured
using the Standard Response Mean (SRM). Based
on the SRM, the MARS questionnaire demonstrated
considerable ability to detect changes in QoL after
therapeutic interventions. Internal reliability (con-
sistency) is usually determined by calculating
Cronbach’s alpha. Cronbach’s alpha for the MARS
survey was somewhat lower than expected
(0=0.679); however, the value of Cronbach’s alpha
increases with an increase in the number of
individual items on the survey. Our goal was to
create a questionnaire that was convenient to
administer and included only the most essential
items. Complex and time-consuming questionnaires
are usually not well received by patients, which can
affect the meaningfulness of the results. Thus, we
believe that Cronbach’s alpha approaching 0.7 for
13 items should be considered an indicator of good
internal reliability. The RhinoQoL showed a lower

internal consistency in patients with ARS compared
to patients with CRS."

We did not measure the test-retest reproducibility
of the MARS questionnaire because we believe the
QoL in patients can be affected by adequate
treatment within a single day. Garbutt et al.”
performed a test-retest by phone the same day as
the first completion; however, this approach could
be problematic since patients may remember how
they answered during the first examination, which
is not the aim when reproducibility is being tested.
The RhinoQoL test-retest was performed only for
CRS patients." The feasibility of the questionnaire
was assessed by pretesting with real patients in
order to get feedback. After a short set of
instructions, patients completed the questionnaire
in less than three minutes. In addition to the MARS
survey, we performed further tests (rhinoendoscopy,
bacteriology,and CRP) and the second questionnaire
was completed as a face-to-face interview and not
by phone or e-mail. As expected, we observed some
reluctance from patients to come for a second visit,
which was in contrast with patients suffering from
CRS. This phenomenon can be explained by the
marked improvement of symptoms after adequate
treatment of ARS. The relatively small number of
patients enrolled in this pilot project can be regarded
as a limitation of the study, but the group of the
patients has now expanded and future research is
focused on the correlation between QoL and the
results of objective examinations.

Conclusion

The MARS questionnaire is a QoL instrument
developed and validated especially for patients
with ARS. This survey demonstrated good internal
consistency and excellent discriminant validity,
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responsiveness, and feasibility for use in daily
clinical practice and research.

References

1. Gonzales R, Steiner JF, Sande MA. Antibiotic prescribing
for adults with colds, upper respiratory tract infections, and
bronchitis by ambulatory care physicians. JAMA. 1997;
278(11):901-904.

2. Schappert SM. Ambulatory care visits to physician offices,
hospital outpatients departments and emergency depart-
ments: United States 1996. National Centre for Health
Statistics. Vital Health Stat. 1998;134:1-37.

3. Juniper EF. Quality of life in adults and children with
asthma and rhinitis. Allergy. 1997;52(10):971-977.

4. Stewart MG, Donovan DT, Parke RB Jr, Bautista MH.
Does the severity of sinus computed tomography predict
outcome in chronic sinusitis? Otolaryngol Head Neck
Surg.2000;123(1 Pt 1):81-84.

5. Bachert C,Jorrisen M, Bertrand B, Khaltaev N, Bousquet J.
Allergic rhinitis and its impact on asthma update (ARIA
2008). The Belgian perspective. B-ENT. 2008;4(4):253-
257.

6. Fokkens WJ, Lund VJ, Mullol J, Bachert C, Alobid I,
Baroody F, Cohen N, Cervin A, Douglas R, Gevaert P,
Georgalas C, Goossens H, Harvey R, Hellings P, Hopkins
C, Jones N, Joos G, Kalogjera L, Kern B, Kowalski M,
Price D, Riechelmann H, Schlosser R, Senior B, Thomas
M, Toskala E, Voegels R, Wang de Y, Wormald PJ.
European position paper on rhinosinusitis and nasal polyp.
Rhinol Suppl. 2012;(23):3p preceding table of contents,
1-298.

7. Linder JA, Singer DE, van der Ancker M, Atlas SJ.
Measures of Health- related Quality of Life for adults with
Acute Sinusitis. J Gen Inter Med. 2003;18(5):390-401.

8. Hopkins C, Browne JP, Slack R, Lund VJ, Brown P. The
Lund-Mackay staging system for chronic rhinosinusitis:

10.

12.

13.

14.

Z. Horndckovd

how is it used and what does it predict? Otolaryngol Head
Neck Surg.2007;137(4):551-561.

. Tomassen P, Newson RB, Hoffmans R, Lotvall J,

Cardell LO, Gunnbjornsdéttir M, Thilsing T, Matricardi P,
Kramer U, Makowska JS, Brozek G, Gjomarkaj M,
Howarth P, Loureiro C, Toskala E, Fokkens W, Bachert C,
Burney P, Jarvis D. Reliability of EP30S symptom criteria
and nasal endoscopy in the assessment of chronic rhino-
sinusitis — a GA(2)LEN study. Allergy. 2011;66(4):556-
561.

Garbutt J, Spitznagel E, Picccirillo J. Used of the modified
SNOT-16 in primary care patients with clinically diagnosed
acute rhinosinusitis. Otolaryngol Head Neck Surg. 2011;
137(8):792-797.

. Atlas SJ, Gallagher PM, Wu YA, Singer DE, Gliklich, RE,

Metson RB, Fowler FJ Jr. Development and validation of a
new health-related quality of life instrument for patients
with sinusitis. Qual Life Res. 2005;14(5):1375-1386.
Piccirillo JF, Merrit MG, Richards ML. Psychometric and
clinimetric validity of the 20-item Sino-Nasal Outcome
Test (SNOT-20). Otolaryngol Head Neck Surg. 2002;
126(1):41-47.

Bachert C, Bertrand B, Daele J, Jorrisen M, Lefebvre R,
Rombaux P, Schmelzer B. Belgian guidelines for the
treatment of acute rhinosinusitis in genereal practice.
B-ENT.2007;3(4):175-1717.

Van Oene CM, van Reij EJF, Sprangers MAG, Fokkens WJ.
Quality assessment of disease-specific quality of life
questionnaires for rhinitis and rhinosinusitis: a systematic
review. Allergy. 2007;62(12):1359-1370.

Petr Schalek, M.D., Ph.D.
ENT dpt. of 3rd Medical Faculty of Charles University
Srobarova 50

10034 Prague, Czech republic

E-mail: schalekp@hotmail.com



Quality of life in acute rhinosinusitis

Appendix 1
The MARS Questionnaire- English translation

Name: Date:

MARS-The Quality of Life questionnaire for acute rhinosinusitis
Please rate your symptoms and problems according to the following scale:
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0- no problem

1-  mild problem

2- moderate problem
3- severe problem

1. Blocked nose (one or both sides)

I 0 1] 2| 3
2.  Watery discharge
I 0 1] 2 3]
3. Smell disturbance
I o 1] 2| 3]
4. Facial pain or pressure (frontal.facial, irradiating in teeth, eyes or ears)
I o] 1] 2 3
5. Thick or discoloured discharge (yelow, green...)
| o 1] 2 3
6. Tenderness above the sinuses (frontal, facial, around the eyes)
| 0 1] 2| 3
7. Postnasal discharge
| o 1] 2] 3
8. Headache
I o 1] 2] 3

9. Fatigue
I o] 1] 2] 3]

10. Sleep disturbances
I 0] 1] 2] 3|

11. Impaired contentration during daily activities (work, school, houschold)
| o 1] 2 3]

12. Feeling irritable
I o] 1] 2] 3]

13. Negatively altered mood
I 0] 1] 2 3






