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ABSTRACT

Asthma is the major chronic respiratory inflammatory disease in all ages. The validity and
predictability of revised Jones Morbidity Index (JMI) as a simple and practical tool for
asthma evaluation morbidity has not yet been tested in Iran. This study aimed to evaluate the
predictability and validity of a revised JMI in northern Iran. As a one-year follow up study,
210 adult asthmatic patients were visited in an asthma clinic in the town of Babol (north of
Iran) at two stages.

At first stage, in addition to demographic information, 3 simple questions of revised JMI
were asked and Pulmonary Expiratory Flow Rate (PEFR) for each patient was measured.
Based on modified JMI, patients were categorized in three groups: Low, Medium, and High
morbidity. At the second stage, after one year, patients were visited again and in addition to
their last year medical records, the same questionnaires were filled. The validity of the index
checked by PEFR values at two stages and its predictability was evaluated by morbidity
factors during the last year. From hundred and seventy (170) patients who were able to fulfil
the second stage of the study, 55 patients (32%) had been categorized as low, 88 patients
(52%0) as medium, and 27 patients (16%) as high morbidity.

The percentages of patients PEFR to the estimated normal values in these three
categories (90.8%, 74.7%, and 55.3% respectively) were significantly different which shows a
good correlation between PEFR values and asthma morbidity (p<0.001). The relative risks
of high morbidity group for hospitalization from asthma and needing oral steroids during the
one year period were 4.1 (CI = 1.27 to 13.1), 1.96 (CI = 0.97 to 3.96) respectively which are
significantly higher than the other two categories (P<0.05).

Since the modified JMI showed an acceptable validity and predictability in northern
patients of northern Iran, we recommend its use as a simple pragmatic tool for evaluating
asthma morbidity in primary care in this region of Iran.
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INTRODUCTION

Asthma has been considered as the major chronic
inflammatory disease of the respiratory system in all
ages.' Validating and developing a simple pragmatic
tool for predicting asthma morbidity has been the
subject of quite large number of studies during last
decades.”® The prevalence of asthma has increased
worldwide and imposes high costs to most countries’
health care systems,” and there is discrepancy in its
official figures in Iran but is assumed to be about 3% in
adults up to 11% in children.*” Asthma has higher
mortality in developing countries compared to western
societies® and it has been shown that having a better
prediction of asthma morbidity could decrease its
mortality and also prevent unnecessary health-care
costs.” Despite of introducing some relatively précised
predictive indices and questionnaires for evaluation
asthma morbidity, they are not easy to use and there is
lack of required pragmatism as a gold standard
predictive method.'®'? Structured review systems such
as the Royal College of Physicians "Three Key
Questions", the Tayside Asthma Stamp, and Jones
Morbidity Index (JMI) are well recognized among these
measures.” The modified JMI is a predictive method
based on few simple straightforward questions which
has shown a good validity in asthma morbidity
prediction in UK’s patients.” The validity of this
predictive tool has not been evaluated in Iranian patients
yet. Therefore, considering cultural and social
differences between Iran population and previously
tested nations (e.g.: UK), this one-year-follow-up study
was designed to evaluate JMI predictive validity in
northern Iranian patients. As far as our bibliographic
searches show, this is the first study of this kind in Iran.

PATIENTS AND METHODS

This cross sectional/follow up study was conducted
in two stages from March 2008 till June 2009. At first
stage, 210 adult asthmatic patients from all over
Mazandaran province (northern Iran), who had been
referred to Shahid-Beheshti asthma clinic during a 3-
month period and consented for cooperation, were
included in this study. These patients had no
background diseases other than asthma. Three JMI
questions were revised and translated to be
psychosocially suited for the selected Iranian population
and were included in a questionnaire. This questionnaire
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which also contained patient’s medical history was
filled for every patient, while individual data were
collected directly from patients, medical history
information were obtained by reviewing patients’
medical records in the clinic/hospital and by double
checking patients health insurance records. In addition
to the routine medical observations, “Peak Expiratory
Flow Rate” (PEFR) was measured for all patients at the
beginning of study. At the second stage, after one year,
all patients came to the same clinic for a medical visit
and a similar questionnaire filled for every patient and
PEFR was measured again. During this one year,
patients’ medical conditions and/or any treatments for
their asthma were recorded. Data from these two
questionnaires were used for statistical analysis by
SPSS® software for Windows®. The ANOVA and
Scheffe Post-Hoc tests were used to analyse the
correlation between patients’ relative PEFR values and
their morbidity index (table 1). To obtain the relative
risk for each morbidity criteria, the odd ratio of
corresponding group against low morbidity group was
calculated using Chi-Square test (table 3). Descriptive
statistics were used to present the rest of obtained
results in tables 1-3. The reliability of the questionnaires
were calculated using Cronbach’s alpha coefficient
(which was more than 0.85), however for limitations in
patients cooperation it was not feasible to calculate the
validity.

RESULTS

Out of 210 patients who took part in the study, 170
patients completed the last stage and their asthma
conditions were evaluated after one year. From these
patients, 141 (83%) were female and 29 (17%) patients
were male. Patients were categorized into Low (55
patients; 32.4%), Medium (88 patients; 51.8%), and
High risk (27 patients; 15.8%) groups, based on
modified JMI included in the questionnaire. The mean
relative PEFR values as percentage of predicted ones
were significantly different between three morbidity
categories which shows a good correlation between
PEFR values and asthma morbidity index (p<0.001)
(Table 1).

Only 8 patients (14.7%) with low morbidity at the
beginning of the study categorized as high morbidity
after one year, while all patients (100%) with high
morbidity remained in medium/high categories after one
year (Table 2). The relative risks for two characteristic
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morbidity criteria  (hospitalization for asthmatic attacks during sleep and having more than 4 asthma
condition and steroids administration) were significantly attacks during last year were higher for high morbidity
higher in patients with high morbidity group (Table 3). group compared to the other two groups (low and
The frequency percentage of having acute asthma medium) (Table 3).

Table 1. Correlation between revised Jones Morbidity Index (JMI) and lung function (PEFR values) at the beginning of
the study

Morbidity index category of Number Mean PEFR as percentage of  Standard deviation CI"™" 95%
patients of predicted (%)
patients
Low 55 90.8" 21.0 85.2-96.5
Medium 88 74.7" 15.2 71.4-171.9
High 27 55.3" 14.4 49.6 - 61.0

“ All three categories were significantly different in terms of their relative PEFR (P<0.001)

** Confidence Interval

Table 2. Concordance in revised Jones Morbidity Index (JMI) categories after one year

Morbidity category at beginning of study Morbidity category of patients after one year
Low Medium High Total
Low 21 26 8 55
12.4% 15.3% 4.7% 32.4%
Medium 22 33 33 88
12.9% 19.4% 19.4% 51.8%
High 0 16 11 27
0% 9.4% 6.5% 15.9%
Total 43 75 52 170
25.3% 44.1% 30.6% 100.0%

Table 3. Relationship between the morbidity index at the beginning of the study, four adverse events and morbidity at the
end of one year

Low Medium High
Morbidity N *
Vaxiabl Frequency Percent Frequency Percent Relative 95% CI' P value Frequency Percent Relative 95% CI' P value
ariables
Risk Risk

Hospitalization 5/55 9.1 19/88 21.6 237  0.84-6.73 0.072 10/27 37.0 4.1 1.27-13.1 0.015
Oral steroids 28/55 50.9 67/88 76.1 1.5 0.86-2.6  0.099 27/27 100.0 1.96  0.97-3.96 0.043
More than four 35/55 67.3 60/88 68.2 1.07  0.63-1.83 0.455 21/27 77.8 122 0.60-2.49 0.354
attacks
Acute attack(s) 30/55 54.5 62/88 70.5 1.29  0.745-2.24 022 20/27 74.1 136 0.65-2.82 0.262
Medium/high 34/55 61.8 66/88 75 121 0.71-2.07 0.283 27/27 100.0 1.62 0.82-3.2 0.114

morbidity index

after one year

“Confidence Interval
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Table 4. The questionnaire filled at the beginning and at the end of study (after 1 year)

Section 1 (patients demographic information)

Filing code: Sex:
Name: Age:
Occupation:

Section 2 (Revised JMI)"
During the past four weeks:

Weight (Kg):
Height (cm):

1. Have you been in a wheezy or asthmatic condition at least once a week?

2. Has your asthma condition caused you to have time off work or interrupted doing your house works?

3. Have you suffered from attacks of wheezing during the night?

Section 3 (patients medical history and exams)
PFER (% of predicted value)

Patients medical history during one year of study (Hospitalization; Steroids use; More than four attacks; Any acute attack(s))

* The Revised Jones Morbidity Index. Patients’ responses are assessed as follows: (NO to all questions = LOW morbidity; One YES answer =

MEDIUM morbidity; Two or three YES answers = HIGH morbidity)
DISCUSSION

The results of study show that the revised JMI has a
good predictability and validity for lung function in our
study population. Since this is the first
predictibilty/validation study on asthma morbidity
conducted in Iran, we are not able to compare our
results with similar studies in this country. However,
there are some other wvalidating studies on JMI
worldwide which have shown the same predictabilty
and validity for prediction of asthma morbidity."*'*

The study population is different from the
populations of other studies with regard to sociocultural
point of view which mostly fullfilled in western
communities. Psychosocial differences between Iran
and other countries might have some effects on patients’
answers to JMI questions, hence we revised JMI second
question.'™® Most patients in this study were female
(83% female versus 17% male patients) who were
mostly housewives.

Previous studies in Iranian population had also
shown greater asthma prevalence in females. The
asthma attacks simply might lead to an interruption in
daily house works and not work leave which is the
subject of the second question of IMI (Table 4).

The significant differences between 3 categories’
predicted PEFR indicate a good validity of this revised
JMI among the patients. However, single measured
PEFR is neighter accurate nor relevant to the care of
individual patient with asthma.'® In some parts of Iran
specially in northern Iran rural regions, it is not feasible
to get a valid PEFR , so the modified JMI might be of
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benefits in the primary asthma monitoring and
management.

Only less than 15% of patients categorized as low
morbidity shifted to high morbidity class after one year
(Table 2), therefore the revised JMI has shown a good
predictive value in these patients. On the other hand all
patients (100%) in high morbidity category remained in
high/medium class after one year (Table 2). This shows
reliable specificity of this morbidity index for severe
asthmatic patients.

The percentage of missing values in our study is less
than 19% of the whole sample which seems to be
acceptable for a one year folow up study. Since there is
not a predicting morbidity criterion as a gold standard to
compare our results with, the only feasible comparision
is against some previously studies conducted in this
field in other countries.'>'>!”

The relative risk for "use of corticosteroid" in high
risk, and to some extent in medium risk groups (Table
3), are lower than previously conducted study results."
This might have arised from easier access to inhaled
corticostereoids for Iranian patients in low asthma
cateogry while prescribing corticostereroids in western
countries are more restricted to sever asthmatic
conditions.

Unfortunately, official figures show that the
corticostroids prescription and their use among Iranian
patients including asthmatics are higher than most
developed countries. The relative risk for hospitalization
in high morbidity group is significantly higher than
medium or low morbidity groups (Table 3).

Similarly in some other studies, the probability of
hospitalization in patients with sever asthmatic
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condition has been found to be higher than medium or
low morbidity groups.lz’18 However, the relative risks
for presence of acute attackes and more than 4 attackes
are not significantly different among these three
categories while in a previous study they had been
significantly different."

The poor management of asthma by the patients in
low and medium categories or giving inaccurate
information about the number of their asthma attackes
or their definition of acute attackes might be the reasons
for this difference, while hospitalization and recordings
are more dependent to care giving staves which
probably are more accurate. Drug therapy failure
leading to an increase in the number of patients asthma
attackes, simply could cause failing in asthma
medication adherence and chronic health problem.'**’

Since all patients in this study were adult (more than
16 years old), the validity of JMI in predicting children
asthma morbidity could not be extrapolated using the
results of this study, however there are some other
measurements and methods for this purpose.'”?!
Furthemore, because of limitations in patients
cooperation, we were not able to statistically measure
the questionnaire validity in this study, however by
double checking patients answers to the questions with
their medical history or hospital records, we tried to
minimize this failure as much as possible.

Using a valid morbidity predicting index in addition
to an effective educational system, the asthma morbidity
could be alleviated and optimal health care can be given
to high risk asthmatic patients with consequent
deacrease in costs and helath care staff workload.”

CONCLUSION

The revised JMI seems to be a pragmatic asthma
morbidity tool for a valid prediction in northern Iran
asthmatic patients. We recommend the use of this
simple and practical index in asthma primary care
centers which seems to be accurate enough for planning
long term asthma management protocoles in north of
Iran.

REFERENCES
1. Barnes PJ, Rennard SI, Drazen JM, Thomson NC. Barnes:

Asthma and COPD Basic Mechanisms and Clinical
Management. New York: Elsevier Ltd, 2008.

Vol. 9, No. 2, June 2010

2. British Guideline on the Management of Asthma. Thorax
2008; 63(Suppl 4):iv1-121.

3. Levy ML, Thomas M, Small I, Pearce L, Pinnock H,
Stephenson P. Summary of the 2008 BTS/SIGN British
Guideline on the management of asthma. Prim Care Respir
J2009; 18(Suppl 1):S1-16.

4. Jones KP, Bain DJ, Middleton M, Mullee MA. Correlates of
asthma morbidity in primary care. BMJ 1992;
304(6823):361-4.

5. Lai CKW, Kim Y-Y, Kuo S-H, Spencer M, Williams AE.
Cost of asthma in the Asia-Pacific region. Euro Res Rev
2006; 15(98):7.

6. Boskabady MH, Kolahdoz GH. Prevalence of asthma
symptoms among the adult population in the city of
Mashhad (north-east of Iran). Respirology 2002; 7(3):267-
72.

7. Ahmadi A, Bakhsha F, Joshaghani H.R, Badeleh M.T,
Hedayatmofidi S.M. Prevalence of Asthma among
Schoolchildren in Gorgan, Iran by Questionnaire Surveys
in 2006. J Medical Sci 2007; 7:1054-1056.

8. Beasley R, Wijesinghe M, Perrin K. Epidemiology of
Asthma Mortality. In: Pawankar R, Holgate ST,
Rosenwasser LJ, editors. Allergy Frontiers: Epigenetics,
Allergens and Risk Factors. Tokyo: Springer(in press),
2009:107-22.

9. Unwin D, Jones K, Hargreaves C, Gray J. Eden Valley
General Practice Research Group. Using a revised asthma
morbidity index to identify varying patterns of morbidity in
U.K. general practices. Respir Med 2001; 95(12):1006-11.

10. Abramson MJ, Hensley MJ, Saunders NA, Wlodarczyk
JH. Evaluation of a new asthma questionnaire. J Asthma
1991; 28(2):129-39.

11. Burney P, Chinn S. Developing a new questionnaire for
measuring the prevalence and distribution of asthma.
Chest 1987; 91(6 Suppl):79S-83S.

12. Juniper EF, Guyatt GH, Epstein RS, Ferrie PJ, Jaeschke R,
Hiller TK. Evaluation of impairment of health related
quality of life in asthma: development of a questionnaire
for use in clinical trials. Thorax 1992; 47(2):76-83.

13. Jones K, Cleary R, Hyland M. Predictive value of a simple
asthma morbidity index in a general practice population. Br
J Gen Pract 1999; 49(438):23-6.

14. Buist AS, Vollmer WM, Wilson SR, Frazier EA, Hayward
AD. A randomized clinical trial of peak flow versus
symptom monitoring in older adults with asthma. Am J
Respir Crit Care Med 2006; 174(10):1077-87.

15. Sibbald B, White P, Pharoah C, Freeling P, Anderson HR.
Relationship Between Psychosocial Factors and Asthma
Morbidity. Fam Pract 1988; 5(1):12-7.

IRANIAN JOURNAL OF ALLERGY, ASTHMA AND IMMUNOLOGY /115



M. Baradaran, et al.

16. Wensley D, Silverman M. Peak flow monitoring for 20. Haughney J, Price D, Kaplan A, Chrystyn H, Horne R,
guided self-management in childhood asthma: a May N, et al. Achieving asthma control in practice:
randomized controlled trial. Am J Respir Crit Care Med understanding the reasons for poor control. Respir Med
2004; 170(6):606-12. 2008; 102(12):1681-93.

17. Shah S, Wang H, Mazurski E, Cantwell G, Gibson P. 21. Chong LY, Chay OM, Shu-Chuen L. Is the childhood
Asthma Morbidity in Young People Living in Rural NSW: asthma questionnaire a good measure of health-related
Time for Action. 5th National Rural Health Conference; quality of life of asthmatic children in Asia?: validation
1999 14-17th March 1999; Adelaide, South Australia. among paediatric patients with asthma in Singapore.

18. Pesola GR, Xu F, Ahsan H, Sternfels P, Meyer IH, Ford Pharmacoeconomics 2006; 24(6):609-21.

JG. Predicting asthma morbidity in Harlem emergency 22. Cote J, Cartier A, Robichaud P, Boutin H, Malo JL,
department patients. Acad Emerg Med 2004; 11(9):944-50. Rouleau M, et al. Influence on asthma morbidity of asthma

19. McDonald HP, Garg AX, Haynes RB. Interventions to education programs based on self-management plans
Enhance Patient Adherence to Medication Prescriptions: following treatment optimization. Am J Respir Crit Care
Scientific Review. JAMA 2002; 288(22):2868-79. Med 1997; 155(5):1509-14.

116/ IRANIAN JOURNAL OF ALLERGY, ASTHMA AND IMMUNOLOGY Vol. 9, No. 2, June 2010



