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Abstract

Multiple sclerosis (MS) is the most common inflammatory demyelinating disease in the central nervous system. It is one of
the major causes of disability in young adults. Early diagnosis and treatment of this disease could decrease later disability
and additional costs. In this cross-sectional analytical study, a total of 351 patients were selected from among the multiple
sclerosis patients that went to MS clinic or neurologic clinic in 1990-2016. Data were collected and analysed by SPSS v16.
This study was conducted on 82.6% females and 17.4% males. Family history of MS was positive in 12.8% of cases. Mean
time of onset of symptoms till first medical visit was 3.25 months. Mean time from first medical visit to diagnosis was
14.98 months. Mean time from onset of symptoms till diagnosis was 18.01 months and the mean time from onset of symp-
toms till initiation of treatment was 18.73 months. Also, 29.3% of cases had delay in first medical visit and 42.2% of cases
had delay in diagnosis of MS more than 6 weeks from first medical visit. Overall, delay in first medical visit and diagnosis
of MS has decreased over the years. However, there is still delay in diagnosis of MS. Factors associated with delay are low
education, male gender, living in rural areas, primary progressive MS, age at MS diagnosis and first clinical symptoms.
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Introduction

Multiple sclerosis (MS) is a disease of the cranial-spinal
system, usually manifested in relapsing attacks by a variety
of symptoms. The most common symptoms include motor
disturbances (paresis, tremor, and spasms), sensory changes,
optic neuritis, other cranial disorders like diplopia, and dis-
equilibrium [1, 2]. It may be associated with less common
symptoms like urinary disturbances. MS symptoms begin
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to manifest at the age of 20—45 years [3]. The mean age of
symptoms manifestation is 5 years earlier in women com-
pared to men. In five present of patients, the condition begins
before the age of 18 years. The female-to-male proportion of
affliction with MS is 1.77.

The incidence and prevalence of MS is increasing in Iran
[4]. According to some studies on MS, the prevalence rate
is 54.51 present and the incidence rate is 5.87 per 100,000
individuals [5]. There were 1100 MS patients in Hamadan
province, Iran in 2013. The prevalence rate of MS in Hama-
dan is 62.56 per 100,000 individuals [4], being one of the
main causes of disability among the youth [6]. Besides, 50
present of the patients need help to walk after 15 years of
the onset of symptoms [7]. Although MS patients will rarely
experience few symptoms, they mostly will suffer from dis-
ability in the course of time due to incomplete recovery
induced by relapsing attacks and conversion of the disease
to the progressive MS [3]. It is associated with significant
economical load. The national annual costs of MS are esti-
mated at 6.8—11.9 million USD (almost 34,000 USD per
patient) [8]. The MS drugs are among the most expensive
commercially available medicines imposing high costs on
patients and healthcare system [9-12].
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Many studies have indicated that the early diagnosis and
prompt treatment of the condition can prevent its rapid pro-
gression and hinder disability [13—16]. There is inflamma-
tion and demyelization in the early stages of the disease;
however, neuro-degeneration is dominant in the later course
of the disorder, thus reducing greatly chances of remyelina-
tion [17]. Moreover, slowing down the speed of MS progres-
sion diminishes the costs imposed on patients and healthcare
system [10]. Some evidence suggests that all available drugs
produce a better response to MS in the initial stages of the
condition [18, 19]. All clinical trials on clinically isolated
syndrome (CIS) have demonstrated that prompt treatment
decreases chances of progression of the disease to the defi-
nite form of MS, and reduces its progression on the basis
of MRI evidence [15, 16, 20-22]. The National Institute of
Clinical Excellence (NICE) recommends a delay of 6 weeks
between the first manifestation of symptoms and the first
neurological assessment and a delay of 6 weeks between the
neurological assessment and diagnosis.

The early diagnosis and treatment of MS is of utmost
significance. Therefore, this study provided a better analysis
of the diagnostic process in MS patients to reduce their dis-
ability and diminish the imposed costs.

Subjects and methods

A total of 351 MS patients presenting to MS Clinic and
Neurology Clinic at Sina Hospital in Hamadan, Iran during
1990-2016 participated in this observational, cross-sectional
and analytical study. They were selected using convenient
sampling strategy. All patients were diagnosed with MS
between 1990 and 2016, and the available data were evalu-
ated. MS was diagnosed with clinical examination, mag-
netic resonance imaging (MRI), lumbar puncture (LP), and
visual evoked potential (VEP) using McDonald criteria. The
required data were collected through Expanded Disability
Status Scale (EDSS). EDSS data of patients previously diag-
nosed with MS were extracted from their clinical record by
a neurologist. Written informed consent was obtained from
patients before making use of the information given in the
questionnaires including age, gender, date of birth, place of
residence, occupation, date of onset of symptoms, type of
primary symptoms, date of first visit to physician, physi-
cian of the first visit (neurologist or non-neurologist), date of
diagnosis, date of initiation of treatment, and family history
of affliction with MS.

The patients were examined by a neurologist and the
EDSS of each patient was estimated. This is a criterion
for measuring the level of disability in MS patients that
investigates the rate of changes in sensory—motor disability
in the course of time using a score ranging from 0 to 10.
The inclusion criteria were: all MS patients with definite
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diagnosis of the disorder on the basis of clinical examina-
tion and MRI, and inclination for voluntary participation.
Also, the exclusion criteria were: lack of inclination for
participation, impossibility of patient follow-up, and defi-
cient patient records and questionnaires. On the basis of a
study conducted by Adamec et al. [24] entitled “Delay in
the Diagnosis of Multiple Sclerosis in Croatia”, the sample
volume was estimated at 351 patients using sample volume
proportions formula.

Statistical analysis

The data were analysed using SPSS v16. The level of statis-
tical significance was set at p <0.05. The quantitative vari-
ables with normal distribution were reported with mean and
SD, and those without normal distribution were described
using median and range of mid-quartiles. The qualitative
variables were described with ratio and percentage. In
analytical statistics, the length of delay in clinic presenta-
tion, delay in diagnosis of MS and delay in treatment were
explored in both groups using independent-sample ¢ test (for
data with normal distribution) and Mann—Whitney test (for
data with non-normal distribution). To compare these values
among multiple groups like occupational groups, education
levels and types of diseases, analysis of variance (ANOVA)
and Kruskal-Wallis were run for normally distributed data
and non-normally distributed data, respectively.

Results

In this cross-sectional analytical study, 61 (17.4%) patients
were male and 290 (82.6%) were female. The female-to-
male proportion was 4.75. The mean age of onset of MS
was 30.70+10.17 years in males and 28.92 +8.15 years in
females. Additionally, the highest prevalence of the disease
occurred in 20-29 years of age with 46.8 percent frequency.
The family history for MS was positive in 45 cases (12.8%)
of which 30 cases (66.67%) pertained to first-degree rela-
tives and 15 cases (33.33%) to second-degree relatives.
Besides, 26.8 percent (94) of patients were single, 68.9 per-
cent (242) were married, and 4.3 percent (15) were divorced.

Regarding place of residence, 15.4 percent (54) of
patients lived in rural and 84.6 percent (297) in urban
regions. Regarding education level, 257 patients (72.3%)
held high school diploma or higher and 94 patients (27.7%)
had education less than diploma (elementary or middle
school). As for occupational status, 89 patients (25.4%)
were employed, 179 patients (51.1%) were housekeepers, 3
patients (0.6%) were unemployed, and 79 patients (22%) had
changed their job or left it due to disease. Moreover, clinical
symptoms of MS were first initiated in 41 percent of patients
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during 2012-2016. In other patients, the symptoms were first
manifested in 2011 or before.

The most prevalent primary symptoms of MS among the
patients were sensory symptoms with 53.3 percent and optic
neuritis with 30.5 percent rate of prevalence. Regarding type
of disease, “relapsing—remitting” was the most common type
of MS, followed by “secondary-progressive” with 26.8 per-
cent rate of prevalence ranking the second, and “primary-
progressive” with 5.4 percent rate of prevalence ranking the
third. At the onset of disease, the patients presented most
frequently to neurologists (63.2%), general practitioners
(GP) (15.4%) and ophthalmologists (13.1%).

The mean delay between onset of clinical symptoms and
visiting the physician was 3.25 months, between physician
visit and MS diagnosis was 14.98 months, between onset of
symptoms and diagnosis was 18.01 months, and between
onset of MS and onset of treatment was 18.73 months.
Moreover, 70.7 percent of patients visited the physician
during 6 weeks after the onset of symptoms, 29.3 percent
delayed visit to the physician, 57.8 percent achieved diag-
nosis during 6 weeks after visiting the physician, 42.2 per-
cent had more than 6 weeks of delay in diagnosis, and 55.8
percent achieved diagnosis during 3 months after the onset
of symptoms.

As the Kolmogorov—Smirnov test indicated non-
normal distribution of data (p =0.000), non-parametric
Kruskal-Wallis test was used to compare the mean delay
between onset of symptoms and diagnosis in various years,
the results of which showed that the mean delay between the
onset of symptoms and diagnosis was significantly reduced
with the passage of time (p=0.000) (Table 1).

The patients’ EDSS mean at diagnosis was 0.86 with
standard deviation of 1.10, median of 0.00, maximum of
5.0 and minimum of 0.00. As the Kolmogorov—Smirnov
test showed the mean delay between onset of symptoms and
diagnosis and the EDSS mean at diagnosis were not nor-
mally distributed (p =0.00), Mann—Whitney test was used in
this regard, the results of which revealed that the EDSS mean
at diagnosis in females was significantly lower, compared to
males (p=0.023). According to the Kolmogorov—Smirnov
test revealing the mean delay between onset of symptoms

and diagnosis and the EDSS mean at diagnosis was non-
normally distributed (p =0.000), the results of Kruskal-Wal-
lis test indicated a significant difference between mean delay
between onset of symptoms and diagnosis among different
education levels (p =0.000).

Based on the results of Mann—Whitney test, the EDSS
mean at diagnosis was significantly smaller in city, com-
pared to villages (p =0.017). The results of Kruskal-Wallis
test also indicated that the EDSS mean between onset of
symptoms and diagnosis was significantly greater in indi-
viduals aged 40 + years (p =0.004).

As the Kolmogorov—Smirnov test showed the EDSS
mean at diagnosis was not normally distributed (p =0.000),
Kruskal-Wallis test was run to compare the EDSS mean at
diagnosis among different types of MS, which indicated a
significant difference in this regard (p =0.000). Furthermore,
Kruskal-Wallis test revealed a significant difference in the
EDSS mean at diagnosis and between mean onset of symp-
toms and diagnosis among various types of MS (p =0.000)
(Table 2).

Based on Kruskal-Wallis test, the mean delay between
onset of symptoms and diagnosis and the EDSS mean at
diagnosis were significantly smaller in optic neuritis, com-
pared to other symptoms (p =0.000). Also, the EDSS mean
at diagnosis and the mean delay between onset of symptoms
and diagnosis were significantly greater in motor symptoms
than in other symptoms (Table 3).

It should be noted that some patients manifested more
than one symptom at the onset of disease. Regarding the
non-normal distribution of mean delay between onset of
symptoms and diagnosis and the EDSS mean at diagnosis
based on Kolmogorov—Smirnov test (p =0.000), Spearman
correlation was conducted to investigate the association
between mean delay between onset of symptoms and diagno-
sis and EDSS mean at diagnosis indicating a direct positive
correlation (p=0.000, r=0.2). In other words, as the delay
between onset of symptom and diagnosis increases, the
EDSS mean at diagnosis also goes up. Finally, with increas-
ing age of onset of MS, the EDSS mean at diagnosis signifi-
cantly increased indicating a direct correlation between the
two using Spearman correlation (p =0.006, r=0.14).

Table 1 Mean delay between onset of symptoms and diagnosis and frequency distribution of delayed diagnosis in terms of year of onset of dis-

c€ase

Year of onset of ~ Total Percentage of delay between onset of symptoms Mean of delay between onset of symp- p (Kruskal-Wallis)
disease and diagnosis (more than 3 months) toms and diagnosis (month)

1990-1996 14 12 (85.7) 112.58 +14.61 <0.000
1997-2001 26 14 (53.8) 21.11+5.61

2002-2006 45 28 (62.2) 33.70+15.52

2007-2011 122 50 (41.0) 12.30+4.50

2012-2016 144 51(35.4) 7.73+3.51
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Table 2 Mean delay between onset of symptoms and diagnosis and EDSS mean at diagnosis in terms of various types of MS

Type of MS Total Mean delay between onset of symp- p (Kruskal-Wallis) EDSS mean at p (Kruskal-Wallis)
toms and diagnosis (month) diagnosis

CIS 51 3.46+£1.52 <0.000 0.25+0.11 <0.000

Relapsing remitting 187 17.73+8.52 0.44+0.21

Secondary progressive 94 25.26+10.81 1.74+0.23

Primary progressive 19 29.00+11.45 2.39+1.41

CIS clinically isolated syndrome

Table3 Mean delay between Clinical signs Mean delay between onset of symp- p (Kruskal— EDSS Mean p

onset of symptoms and toms and diagnosis (month) Wallis) (Kruskal—

d¥agnos¥s gnd EDSS mean at Wallis)

diagnosis in terms of type of

clinical signs Sensory 16.25+4.52 0.445 0.81+0.21 0.501
Motor 28.67+7.21 0.001 2.17+1.21 0.000
Optic neuritis 1536 +£8.52 0.001 0.33+011 0.000
Cranial 16.62+7.52 0.849 0.95+0.13 0.260
Equilibrium 13.94+4.52 0.906 1.46+0.21 0.001
Urinary 26.18+5.11 0.097 2.18+1.52 0.001

Discussion

This study investigated the delay in visiting doctors and
diagnosis of MS patients. Considering the increasing
prevalence and incidence of MS in recent years and the
necessity of early diagnosis and treatment of the disorder
to decrease patients’ disability and the imposed costs on
them, investigating the delay in MS diagnosis is of utmost
importance.

In this study, the mean delay between onset of symp-
toms and diagnosis was 18.01 months and the median
was 2.0 months. The EDSS mean of patients at diagnosis
was 0.86 + 1.10, whereas in the study of Fernandez et al.
(2010) conducted in Spain, the delay between onset of
symptoms and diagnosis was 24.9 months and EDSS mean
at diagnosis was 1.91 +1.32 [23]. The difference may be
attributed to the possibility of directly visiting neurolo-
gists in Iran and the use of different diagnostic criteria
like Poser in Spain. In a study conducted by Adamec et al.
(2013) in Croatia, 61.5 percent of patients presented to
neurologists during six weeks and 64.1 percent of patients
achieved diagnosis during 6 weeks on the basis of NICE
guideline [24].

In the present study, 70.7 percent of patients visited
the physician during 6 weeks after onset of symptoms
and 57.8 percent of patients achieved diagnosis during
6 weeks of presenting to doctor. In a study done by Kelly
et al. (2011) in Ireland, 78 percent of patients visited the
neurologists during 6 weeks and 53 percent of patients
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achieved diagnosis during 6 weeks [25]. In this study, 69.2
percent of the patients (243 cases) achieved diagnosis in
the first year of onset of disease, whereas in a study by
Osama Al Wutayd (2015) in Saudi Arabia, only 14 percent
of patients achieved diagnosis in the first year, indicating
the more appropriate status of the diagnostic process in
Hamadan province [26].

Generally, the present study showed some delay between
onset of symptoms and MS diagnosis on the basis of NICE
guideline, which might be attributed to insufficient aware-
ness of people about MS, late presentation to clinic, visiting
non-neurologists, non-neurologist physicians’ insufficient
awareness about MS, numerous misleading signs and symp-
toms of the disease, the use of different diagnostic criteria,
and insufficient continuity of visiting the doctor.

The mean delay between onset of symptoms and diagno-
sis has significantly decreased over time. The mean age of
patients at the time of onset of disease was 29.35 years in the
present study, whereas it was 33.7 years in a study carried
out by Kingwell et al. (2010) [27]. In a study conducted by
Fernandez et al. (2010) in Spain, the mean age of patients
at the onset of disease was 31.2 years [23]. In a study car-
ried out by E’temadifar et al. (2010) in Iran, this value was
28.2 years [4]. In a study conducted by Majidi Nasab et al.
during 2005-2011, this value was 27.6 years.

Considering the lower age of onset of MS in Iran and its
increasing prevalence in recent years, it is recommended
that some preventive measures be taken to reduce the
controllable risk factors of MS, like enrichment of foods
with nutrients and vitamin D. The mean delay between
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onset of symptoms and diagnosis was greater in men than
in women (21.95-16.97 months). With regard to the sta-
tistical significance of EDSS mean at diagnosis in men
compared to women, it is recommended to increase men’s
awareness of the importance of early presentation to the
physician after onset of symptoms.

The mean delay between onset of symptoms and diag-
nosis was greater in villagers compared to citizens. I was
also found the EDSS mean was significantly greater in
villagers than in citizens. Thus, early referral of patients
by general practitioners in villages and the necessity of
holding MS re-education courses are highly important.
The delay rate in visiting physicians after onset of symp-
toms is considerably higher in illiterate than in literate
patients, indicating the importance of people’s awareness
of early presentation to the doctor. On the other hand, the
EDSS mean at diagnosis was greater in illiterate patients.
In the present study, the rate of “primary progressive MS”
was 5.4 percent, while this rate was 9.6 percent and 12.3
percent in two regions in a study done by Kingwell et al.
[27] in Canada.

The mean delay between onset of symptoms and diagno-
sis was greater in “primary-progressive MS” compared to
other types, being is line with the findings of Kingwell et al.
[27]. The mean delay between onset of symptoms and diag-
nosis was significantly smaller in patients whose symptoms
began with optic neuritis, compared to other symptoms.
Finally, in the study of Fernandez et al. (2010) in Spain,
onset of MS with optic neuritis led to early presentation to
neurologists [23].

Conclusion

Totally, delay in visiting the doctor and late diagnosis after
onset of symptoms of MS decreased over time, which might
be due to the easier MS diagnostic procedures in more recent
McDonald criteria, compared to previous criteria; however,
there is still some delay in diagnosis. Factors affecting delay
in MS diagnosis include low literacy level or illiteracy, the
male gender, living in village, primary-progressive MS,
and initial clinical signs and symptoms of MS. Regarding
the fact that patients turn to various physicians and special-
ists in their first visit to treatment centers after the onset of
symptoms of MS, physicians’ development programs and
MS re-education courses may aid in the early diagnosis of
the disorder and the subsequent disabilities and crippling.
People’s increasing awareness about MS can greatly enhance
early presentation to doctors after onset of symptoms. It is
also suggested that this study be replicated in other regions
of Iran to estimate the rate of MS attacks and subsequent
disabilities in patients.

Limitations of the study

The limitations of the present study include errors in patient
reminding, deficiencies in patients’ records, impossibility of
investigation into primary MRIs, and impossibility of fol-
lowing up all the patients.
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