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Abstract

The Kingdom of Saudi Arabia (KSA) aims to achieve measles elimination by 2015.
Since the beginning of elimination efforts in early 2000, there has not been a study
tracking the national incidence over time. Thus, we described the distribution and
incidence rates (IR) of measles in all 13 provinces of KSA from 2002 - 2012. This
should give policymakers a clear picture about how to improve measles surveillance
and accelerate elimination efforts. Using the national measles notification data re-
ported to the Ministry of Health from 2002 through 2012 from all 13 provinces of
KSA. Trends in annual measles IR stratified by age, gender, nationality, province,
month, and immunization status in KSA were determined. There were 9,643 con-
firmed cases of measles reported in KSA from 2002 - 2012. Most were reported
from Makkah (21.9%) and were among the age group 0 — 14 years of age. Madinah
province showed a continuous IR increase from 2009. Baha province has been
measles free since 2008. KSA could eliminate measles by 2015 by maintaining high

vaccination coverage in the population and improving public health surveillance.
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Introduction

Measles is a highly viral infectious disease that can cause se-
vere illness, permanent complications, and death [1, 2]. It has
a basic reproductive rate of 17-20, which means one case of
measles in a susceptible community spawns 17-20 new cases
[3]. The virus remains contagious and active in the air or on
infected surfaces for up to 2 hours [4]. Measles symptoms clin-
ically begin with a prodromal illness characterized by fever,
tiredness, coryza, cough, runny nose, and painful red eyes.
This is followed a few days later by the appearance of maculo-
papular rash, which starts on the face and behind the ears,
spreads down to the body and lasts for 4-7 days [2, 4]. One
third of those with measles develop complications due to se-
condary infections, which can lead to ear infections, diarrhea,
dehydration and pneumonia, and may require hospitalization

[2].

Complications are common in children under five years of
age or adults over the age of 20 [5]. The most dangerous com-
plication is encephalitis (brain infection), which occurs in 1
out of 1000 patients, and death has been reported in 0.3% of
the cases [6]. Unvaccinated children and pregnant women are
at highest risk of measles and its complications, including
death [4]. Before the introduction of the measles vaccine,
measles was one of the most overwhelming infectious diseas-
es and caused millions of deaths and disabilities worldwide

each year [7].

The key public health strategies to reduce global measles
deaths are routine measles immunizations for all children
combined with mass immunization campaigns in countries
with high case and death rates [4]. The extensive use of the
measles vaccine since 1980 has led to a significant decrease in
global measles morbidity and mortality. The Measles and Ru-
bella Initiative (MR) was launched in 2001 and led by the Cen-
ters for Disease Control and Prevention (CDC), American
Red Cross (ARC), United Nations Foundation (UNF), United
Nations Children’s Fund (UNICEF), and World Health Or-
ganization (WHO) to provide financial and technical support
for enhanced measles control activities 1, 8]. All six WHO re-
gions are devoted to measles elimination and five regions
have set target dates. The WHO Region of the Americas (AM-
R) achieved the goal in 2002 [9]; the Western Pacific Region
(WPR) aimed to eliminate measles by end of 2012; and the
Eastern Mediterranean (EMR) and European (EUR) Regions

are enhancing their measles control activities in order to elimi-

nate measles by 2015. In 2011, countries in the African Re-
gion (AFR) were assigned the goal of eliminating measles by
2020, and in 2010 the South-East Asia Region (SEAR) imple-
mented a resolution urging countries to assemble resources

to support their measles elimination goals [1].

KSA is the largest country in the Arabian Peninsula. The
birthplace of Islam, the country is home to the two holiest Is-
lamic cities of Makkah and Madinah [10]. The history of
measles prevention efforts can be divided into two main

parts, the control phase and the elimination phase [11].

The control phase was started in 1974 [12] with the introduc-
tion of a single measles vaccine dose (Schwarts) that targeted
children from 1-9 years old [13]. Before the introduction of
the control phase, children in KSA usually had become im-
mune to measles by the age of 5. At the beginning of control
phase, the vaccination was not mandatory. Then, in order to
increase the vaccination coverage rate, a royal decree was is-
sued in 1982 that made the measles vaccine a mandatory re-
quirement for all infants in order to obtain the national birth
certificate [13]. As a result, the measles vaccine coverage rate
increased from 8% in 1980 to 80% in 1984; by 1990, it exceed-
ed 90% [11].

In the early 1990s, the Edmonston-Zagreb Measles Vaccine
and the two-dose strategy were implemented in Saudi Arabia
to reduce primary measles vaccine failure due to persistent
maternal antibodies after the administration of the Schwarts
vaccine [11]. The main goal of this phase was to reduce
measles mortality and morbidity among KSA’s population.
The elimination phase started in 1998 and has continued un-
til the present. In 2001, the introduction of lab confirmation

strengthened the measles surveillance system [11].

The goal of this study is to provide information to KSA policy-
makers about measles trends from 2002 through 2012, and to
track the progress towards the goal of elimination and guide

policy development.

Methods

Data Source

This study used the national measles notification system’s da-
ta reported to the MOH from 2002 through 2012 from all 13
provinces of KSA. The data were first translated from Arabic

to English using Google Translate, and the translation pro-
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cess was then evaluated for accuracy by the first author (a na-

tive Arabic speaker). The data were de-identified.

Data Analysis

We calculated only laboratory-confirmed measles cases and
cleaned, organized, and removed inaccurate data. Then age
groups consistent with the total population were recorded. A
dataset was created in SAS and queried to produce frequen-
cies tables, which were exported into Excel. Incidence rate
and confidence intervals were calculated in Excel with these
tables. The annual incidence rate of measles per 100,000 popu-
lations was stratified by nationality, gender, age group, re-

gion, month, and immunization status.

Population data was obtained from the Ministry of Economy
and Planning and Central Department of Statistics and Infor-
mation in KSA. It included data for the entire country classi-
fied by age, gender, nationality, and province for the years
2002 - 2012. The data include only the first four months of
the year of 2012.\

Results

There were 9,643 confirmed measles cases reported in KSA
from 2002 - 2012. The national measles incidence rate (IR)
shows a slight decline during the past 11 years with two epi-
demic spikes in 2004 and 2007 (Figure 1). In 2004, 1,772
(18.4%) cases occurred, and in 2007, 4,649 (48.2%) cases.

Almost all provinces showed a decrease in the measles inci-
dence rate (IR). Madinah reported no cases of measles in
2009 but experienced a continuous increase in the IR from

2010 (Figure. 2).

The lowest IR reached was 0.33/100,000 of population in
2009, and the highest was 19.2/100,000 of population in 2007.
In general, IR among Saudi nationals were higher than that of
non-Saudis except in 2005 (Table 1).

Most measles cases occurred in Makkah (21.9%) followed by
Jizan (17.1%), Eastern region (13%), Riyadh (12.4), and Aseer
(11.2%) Figure 3).

Most cases occurred among the very young; 73% of cases oc-
curred in the 0-14 age group; 13.4% were in age group 15-24;
and 9.7% were within the 25-34 age group (Table 2).

The majority of cases (66%) were reported between February

and May.

At the province level, the highest IR rate was observed in Al-
Joof in 2007 (171.9 per 100,000), as shown in Figure 4.

The IR was higher among non-Saudis in Madinah and
Riyadh provinces only. During the study period, females had

a higher IR than males in each year.

In terms of vaccination status, among Saudi nationals, 4742
measles cases (54%) occurred among those not vaccinated; of
these, 1018 cases (21.5%) were in Jizan; 854 cases (18%) were
in the Eastern province; 851 cases (17.95%) were in Makkah;
669 (14.1%) were in Aseer; and 411 (8.7%) were in Riyadh
(Table 3).

Among non-Saudis who had measles, 432 out of 719 (60%)
were not vaccinated; 241 (55.8%) were located in Makkah; 93
(21.5%) in Jizan and 40 (9.3%) in the Eastern province (Table
4). Baha province reported no measles cases since 2008, and
Joof province reported none since 2011. Hail and Qassim had

no reported cases in the first 4 months of 2012.
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Figure 1: Incidence Rate of measles per 100,000 population in KSA and its (95% CI), 2002-2012
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Figure 2: Measles incidence rate in Medinah province, KSA 2002-2012
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Figure 3: Total number of confirmed measles cases by province, Saudi Arabia, 2002-2012
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Figure 4: Measles Incidence Rate per 100,000 population in Al-Joof province, KSA 2002-2012
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Table 1

Year Saudi Non-Saudi

2002 1.97 (1.27, 2.66) 0.05 (-0.13, 0.23)
2003 3.73 (2.79, 4.68) 0.85 (0.11, 1.59)
2004 9.87 (8.35, 11.39) 2.43 (1.2, 3.67)
2005 1.57 (0.97, 2.17) 1.74 (0.71, 2.77)
2006 4.23 (3.26, 5.20) 1.23 (0.37,2.09)
2007 25.03 (22.7,27.36) 3.37 (1.97, 4.78)
2008 0.83 (0.41, 1.25) 0.11 (-0.14, 0.35)
2009 0.39 (0.11, 0.68) 0.16 (-0.14, 0.46)
2010 1.42 (0.89, 1.96) 0.95 (0.22,1.67)
2011 0.53 (1.16, 2.33) 0.32 (-0.09, 0.74)

Table2: Total confirmed measles cases by age group and year in KSA, 2002-2012

Age%‘:;‘sps in| 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | Total (%)
0-14 231 | 529 | 1404 | 303 | 616 | 3251 | 89 | 48 | 228 | 262 | 75 7036
24 | 549 |1458| 3.15 | 64 |3375| 092 | 0.5 | 237 | 272 | 0.78 73.05
328 | 7.52 |19.95| 431 | 8.75 | 4621 | 1.26 | 0.68 | 3.24 | 3.72 | 1.07
74.28 | 81.51 | 79.23 | 81.02 | 76.05 | 69.93 | 56.33 | 57.14 | 67.86 | 72.38 | 59.06
15-24 47 | 58 | 189 | 33 | 79 | 749 | 34 | 14 | 41 | 41 | 9 1294
049 | 0.6 | 1.96 | 034 | 0.82 | 7.78 | 0.35 | 0.15 | 0.43 | 0.43 | 0.09 13.43
3.63 | 448 |14.61| 255 | 6.11 |57.88| 2.63 | 1.08 | 3.17 | 3.17 | 0.7
15.11 | 8.94 |10.67 | 8.82 | 9.75 | 16.11 | 21.52 | 16.67 | 12.2 |11.33 | 7.09
25-34 27 | 47 | 134 | 23 | 87 | 467 | 24 | 20 | 40 | 35 | 31 935
0.28 | 0.49 | 139 | 024 | 09 | 485 | 0.25 | 0.21 | 0.42 | 0.36 | 0.32 9.71
2.89 | 5.03 |14.33| 246 | 9.3 |49.95| 2.57 | 2.14 | 428 | 3.74 | 3.32
8.68 | 7.24 | 7.56 | 6.15 | 10.74 | 10.05 | 15.19 | 23.81 | 11.9 | 9.67 | 24.41
35 - 44 6 | 14 | 38 | 13 | 25 [150| 8 | 2 | 19 | 20 | 11 306
0.06 | 0.15 | 0.39 | 0.13 | 026 | 1.56 | 0.08 | 0.02 | 0.2 | 0.21 | 0.11 3.18
196 | 4.58 |12.42| 425 | 8.17 |49.02| 2.61 | 0.65 | 621 | 6.54 | 3.59
193 | 2.16 | 2.14 | 3.48 | 3.09 | 3.23 | 5.06 | 2.38 | 5.65 | 552 | 8.66
45-54 o | 1 | 6| 1| 212|205 4]0 41
0 | 001 | 006|001 | 002|021 002 0 |005| 004 o0 0.43
0 | 244 |14.63| 244 | 4.88 [4878 | 488 | 0 | 122|976 | 0
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0 0.15 | 0.34 | 0.27 | 0.25 | 0.43 | 1.27 0 149 | 1.1 0
55-64 0 0 0 0 0 7 1 0 3 0 0 11
0 0 0 0 0 0.07 | 0.01 0 0.03 0 0 0.11
0 0 0 0 0 |63.64| 9.09 0 2727 0 0
0 0 0 0 0 0.15 | 0.63 0 0.89 0 0
> 65 0 0 1 1 1 5 0 0 0 0 1 9
0 0 0.01 | 0.01 | 0.01 | 0.05 0 0 0 0 0.01 0.09
0 0 |11.11]11.11|11.11|5556| 0 0 0 0 |11.11
0 0 0.06 | 0.27 | 0.12 | 0.11 0 0 0 0 0.79
Total 311 | 649 | 1772 | 374 | 810 | 4649 | 158 84 336 | 362 | 127 9632
323 | 6.74 | 184 | 3.88 | 8.41 |48.27| 1.64 | 0.87 | 3.49 | 3.76 | 1.32 100
Frequency Missing = 11
Numbers are arranged longitudinally as below:
Frequency
Percent
Row percent
Column percent

Table 3: Measles cases count by Immunization status and province in KSA, 2002-2012

Controlling for Nationality = Saudi

Immunization

Status Province
ASR | BAH | EST | HAIL | JIZ | JOF | MED | MAK | NAJ | NOR | QAS | RYD | TAB | Total
Not
. 669 31 854 153 | 1018 | 286 56 851 | 203 92 41 411 77 | 4742
Vaccinated

761 | 035 | 9.72 | 1.74 |11.59| 3.25 | 0.64 | 9.68 | 231 | 1.05 | 0.47 | 4.68 | 0.88 | 53.97

14.11| 0.65 | 18.01 | 3.23 |21.47| 6.03 | 1.18 | 17.95| 4.28 | 1.94 | 0.86 | 8.67 | 1.62

62.52 | 36.9 | 72.25| 44.35 | 67.82 | 42.56 | 70 |51.51 |39.42|41.63 | 24.4 | 35.99 | 49.68

Unknown 90 6 119 45 231 | 214 7 202 | 117 15 45 131 17 | 1239

1.02 | 0.07 | 1.35 | 051 | 2.63 | 2.44 | 0.08 | 2.3 | 1.33 | 0.17 | 0.51 | 1.49 | 0.19 | 14.1

726 | 048 | 9.6 | 3.63 |18.64|17.27| 0.56 | 163 | 9.44 | 1.21 | 3.63 | 10.57 | 1.37

8.41 | 7.14 |10.07 | 13.04 | 15.39 | 31.85| 8.75 | 12.23 | 22.72 | 6.79 | 26.79 | 11.47 | 10.97

Vaccinated 311 47 209 | 147 | 252 | 172 17 599 | 195 | 114 82 600 61 | 2806

354 | 053 | 238 | 1.67 | 287 | 1.96 | 0.19 | 6.82 | 222 | 1.3 | 0.93 | 6.83 | 0.69 |31.93

11.08 | 1.67 | 7.45 | 524 | 898 | 6.13 | 0.61 | 21.35| 6.95 | 4.06 | 2.92 | 21.38 | 2.17

29.07 | 55.95 | 17.68 | 42.61 | 16.79 | 25.6 | 21.25 | 36.26 | 37.86 | 51.58 | 48.81 | 52.54 | 39.35

Total 1070 | 84 | 1182 | 345 | 1501 | 672 80 | 1652 | 515 | 221 | 168 | 1142 | 155 | 8787

12.18 | 0.96 | 13.45| 393 |17.08| 7.65 | 091 | 18.8 | 586 | 2.52 | 1.91 13 1.76 | 100
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Frequency Missing = 105

Percent

Row percent

Column percent

Table 4: Total confirmed measles cases by Immunization status and province in KSA, 2002-2012

Controlling for Nationality = Non-Saudi

Immunization

Status Province

ASR | BAH | EST | HAIL | JIZ |JOF | MED | MAK | NAJ | QAS | RYD | TAB | Total

Not Vaccinated 2 1 40 1 93 1 11 241 17 7 15 2 432

0.28 | 0.14 | 556 | 0.14 |12.93|0.14 | 1.53 | 33.52| 2.36 | 0.97 | 2.09 | 0.28 | 60.08

046 | 0.23 | 926 | 0.23 |21.53|0.23 | 2.55 | 55.79 | 3.94 | 1.62 | 3.47 | 0.46

50 | 100 |60.61| 100 |65.96| 25 55 | 61.79 | 54.84 | 53.85 | 38.46 | 66.67

Unknown 1 0 13 0 28 3 6 41 4 0 2 0 101

014 0 1.81 0 3.89 1042 083 | 57 | 0.56 0 0.28 0 |[14.05

099 o0 |12.87 0 |27.721297| 594 | 40.59 | 3.96 0 1.98 0

25 0 19.7 0 19.86 | 75 30 |10.51| 12.9 0 5.13 0

Vaccinated 1 0 13 0 20 0 3 108 10 6 22 1 186

014 o0 1.81 0 278 | 0 | 042 |15.02| 1.39 | 0.83 | 3.06 | 0.14 | 25.87

054 0 6.99 0 1075 0 1.61 | 58.06 | 5.38 | 3.23 | 11.83 | 0.54

25 0 19.7 0 1418 | 0 15 | 27.69 | 32.26 | 46.15 | 56.41 | 33.33

Total 4 1 66 1 141 4 20 390 31 13 39 3 719

0.56 | 0.14 | 9.18 | 0.14 | 19.61 | 0.56 | 2.78 | 54.24 | 4.31 | 1.81 | 5.42 | 0.42 | 100

Frequency Missing = 32

Percent

Row percent

Column percent

Discussion vious doses of MCV).

The measles rate showed a slight decrease from 2002 — 2012, The resurgence of measles could have been due to an accumu-

but epidemics still occurred approximately every 3 years. KSA lation of susceptible cases among those in the vulnerable age

has maintained a measles vaccination coverage rate of above group of 0-14 years in highly populated provinces like

95% since 2001 [14]; over half of the cases (54%) occurred Makkah, Riyadh, Eastern Province, Aseer and Jizan. Most of

. . . . the non-vaccinated cases among both Saudis and non- Saudis
among non-vaccinated Saudis and non-Saudis (non-vaccinat-

ed people are defined here as those who have not had any pre- "' located in Makkah, Jizan, Fastern, and Riyadh

provinces. Makkah is a challenging area because of the Hajj,
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the biggest mass gathering in the world, with an estimated 2-3
million pilgrims traveling there each year [15].. Yemenis ac-
counted for 280 (35%) of the total non-Saudi cases, and 75%
of those cases were distributed in the cities of Jizan and Jed-
dah, which is located in Makkah province.Measles infections
usually occur during late winter and early summer (Figure 5).
Saudis may have a higher measles incidence rate than non-
Saudis because infections occur and spread mainly among
preschool and school-age children, and the majority of the
non-Saudis are adults who come to KSA to perform Hajj or
Umrah, or to work. Al-Madinah province should pay close at-
tention to its trends because it is the only province with a
continuous increase in the measles incidence among both
Saudis and non-Saudis since 2009. Sustainable elimination
has been achieved in Baha province; it is the only province
that has been free of measles since 2008. Joof province has al-
so sustained elimination since 2011. This achievement is also
possible in the Qassim and Hail provinces, as they showed no

measles cases for the first 4 months of 2012.

Limitations

This study only included confirmed measles cases; suspected
cases were out of scope. We did not have complete Saudi cen-
sus data for all of the different age groups from 2002 - 2012;
we calculated the census population data by computing the
annual population growth rate from data on the Saudi and

non-Saudi population census from 2005 - 2009.

Recommendations

Because the measles vaccine is safe, effective, and inexpensive
(costing less than US$1 [4]), we recommend adding the
measles vaccination to the list of required vaccinations for is-
suance of Hajj or work visas. We recommend data registry
training sessions for those who are working on the measles
PHS so that the data will be clearer, more readable, and more
complete. Also, we recommend paying more attention to the
vaccination process in Makkah, Riyadh, Jizan, Eastern
Province, and Aseer because these provinces have the greatest
number of cases. We recommend targeting preschool and
school-age groups and all of those from 0-14 years old every 3
years to reduce the chance of measles resurgence due to the
accumulation of non-vaccinated groups. Finally, KSA is mov-
ing ahead with continuous steps toward measles elimination
by 2015, but we need greater political and public health com-

mitment.
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