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Measles outbreak, AI
Madinah region, KSA, 
January-Jun,e, 2003. 

On 8/3/2003 the General Health Directorate of Al-Madinah region reported an 
unusual iflcrease in measles cases, The Field Epidemiology Training Program 
was assigned to investigate this outbreak and recommend control measures. On 
reaching Al-Madinah the team visited the Regional Health Directorate, the super
visor sectors, Hospitals and Health Care Centers. At the health centers, the team 
interviewed the Directors of the centers and Health staff and reviewed patient 
records. The team also visited the School Health Units for boys and girls and one 
of the schools where the suspected measles cases had appeared, in order to de
velop a framework for further investigation. 

It was decided to conduct a case control study to identify risk factors associated 
with the occurrence of this outbreak. A Measles case was defined according to 
clinical surveillance case definition of suspicious and confirmed cases. A ques
tionnaire was prepared and distributed to all Hospitals, Primary Health Care Cen
ters (PHCCs), and school Health Units to be, filled for all measles cases; whether 
suspected or confirmed, old or new. All cases that met the case definition and had 
complete residential addresses were enrolled in the study. One control from the 
same family or neighborhood was selected for each case. 

During the period from January first to June 15th 2003, 355 cases of clinically 
diagnosed measles were reported, giving an attack rate of 24/100,000 persons. 
Figure 1 demonstrates the epidemic curve of this outbreak. Table 1 demonstrates 
the demographic characteristics of cases and control. The highest age group af
fected was children aged 5-14 years, 171 (48.2%). Saudi nationals accounted for 
297 cases (83.7%). Females constituted 53.5% and students accounted for 145 
(43.7%), 110 (33%) of them were from primary schools. The mean family size of 
measles cases was 8 members (median 7). Most of the cases (88.3%) were the 
only affected family member, 10% were from families with two affected mem
bers and 1.7% were from families with three affected members. 

All cases had fever followed by rash for a median duration of three days (range 
(Continued on page 18) 
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2-14 days), runny nose (62%), con
junctivitis (60%) and koplik spots 
(48%). Ninety eight percent of cases 
had presented to governmental health 
facilities; 31 % of who were admitted 
into hospital for a median duration of 
three days (range 1-8 days). Over two 
thirds (69%) of blood samples were 
serologically confirmed (IgM). 

There were 112 (32.5%) cases who 
had history of contact with confirmed 
measles cases. Schools were the ma
jor location for contact with measles 
infection. 

The risk of measles infection was 
higher among non-vaccinated indi
viduals (OR 2.33, 1.62<OR<3.35). 
History of measles vaccination was 
significantly lower among cases 
(57.3%) compared to controls (75%) 
(OR 0.45, 95% CI 0.32<OR<0.63). 
Among Saudis, 175 (61.0%) cases 
had been previously immunized com
pared to 228 (81.1%) controls (OR 
0.36, CI 0.24<OR<0.54). Among 
non-Saudis 23 (28.4%) cases had 
been previously immunized compared 
to 26' (44.8%) controls (OR 0.49, CI 
0.23<OR<1.05). 

History of receiving two dose or 
more of measles containing vaccine 
was lower among cases (OR 0.43, CI 
0.30 - 0.62), in addition to possessing 
a birth certificate (OR 0.47, CI 0.30-
0.73). 

- Reported by: Dr. Mona A IAnezi, Dr. 
Majed Almhaimeed, Dr. Abdullah Al 
Rabeah, Dr. Randa Noah, (Field Epi
demiology Training .Program), Dr. 
Badruddin Qara (preventive Medi
cine, General Directorate of Health 
Affairs, Al-Madinah). 

Editorial notes: This sporadic out
break of measles is attributed to the 
accumulation of susceptible individu
als. In this study, the majority of cases 
(48.2%) were in the 5-14 year age 
group, which is consistent with previ
ous studies. Kamel et al. reported that 

(Continued on page 22) 

Table 1: demographic characteristics of cases and controls' measles 
outbreak, Al-Madinah region 2003. 

Figure 1: Epidemic curve of Measles Outbreak, Al-Madinah region, 2003. 
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Hand Washing practices of Health Care Workers, 
RMC, Saudi Arabia, 2003. 

Nosocomial infections have been 
recognized for over a century as a 
critical problem affecting the quality 
of health care provided in hospitals. 
Hand washing remains the simplest, 
least expensive, and most important 
measure to prevent transmission of 
nosocomial infections. The present 
study was conducted to determine the 
degree of compliance of HCWs of the 
medical and surgical wards of Riyadh 
Medical Complex (RMC) with hand 
washing practices. 

An observational descriptive cross
sectional study was conducted during 
a four week period by unobtrusive 
observation of HCWs without their 
knowledge. The study population 
included a sample of HCWs of both 
the medical and surgical wards. Struc
tured observation sessions were per
formed at random during day shifts on 
weekdays for four consecutive weeks 
from 7:00 am - 3:00 pm each day (the 
nurses shifts change every 3-4 days). 
Each study subject was observed only 
once. The observation period started 
when the HCW washed hislher hands 
and ended when either he/she pro
ceeded to wash the hands again or a 
coherent episode of care was com
pleted as determined by the observer. 
We documented whether hand
washing was done, duration and type 
of antiseptic agent used, whether 
gloves were used for patient care pro
cedures, and type of procedure per
formed. Data were collected on a pre
prepared data collection form. 

On observation of the medical and 
surgical wards (five wards each), each 
ward consisted of 6-7 rooms, each 
room occupied by 3-4 patients accord
ing to room size. It was noticed that 
there was no sink in the patients ' 
rooms but there was one sink in the 
nurse's station and another in the doc
tor's room which was located away 
from the patients rooms. The sink was 
of the manual type i.e. the taps did not 
have handles or foot controls or auto
matic shut off. Regarding available 
cleansing agents, there was plain soap 
(bar and liquid form); as for antiseptic 
agents there was liquid form 
"chlorhexidine gluconate 4%". Non
disposable brushes were available by 
the sinks, in addition to paper towels 

Saudi Epidemiology Bulletin, VollO, No.3, 2003 

for hand drying. 
The study sample consisted of 230 

HCWs: 10 consultants, 76 residents, 
11 Interns, 23 Medical stUdents, and 
110 Nurses. Most subjects were fe
males (56.1%). Saudis constituted 
5l.3%, followed by Philippinos 
(25.7%) and Indians (16.5%). 

The overall frequency of hand 
washing was 32.2%. The frequency of 
hand washing was almost the same 
among HCWs of medical and surgical 
wards (33.9% and 30.1% respectively, 
p=NS). On the whole, 9.1% of sub
jects washed their hands before pa
tient activity and 32.2% after patient 
activity (p=<O.OOI). 

Hand washing compliance varied 
significantly by job category and pro
cedure performed. The frequency of 
hand washing was highest among 
medical students (9l.3%), followed 
by Interns (8l.8%), then nurses 
(29.1%), and the lowest was among 
consultants (10%). The duration of 
hand washing according to occupation 
was highest among medical students 
(6.05 sec), Interns (5.44 sec) and low
est among consultants (3.0 sec) (Table 
1). Hand washing was more frequent 
after performing certain procedures 
such as suctioning (100%), wound 
care (52.4%), inserting peripheral IV 
line (40%), exammmg patients 
(3l.6%), and emptying of urine bags 
(2l.4%). 

The overall frequency of wearing 
gloves for performing procedures was 
43 .9%. However, rates of gloving 
varied for certain procedures such as 
suctioning (100%), wound care 

(95.2%) emptying of urine bags 
(82.1 %), and inserting peripheral IV 
line (45.7%). The frequency of hand 
washing after removing gloves was 
only 38.6% (39 of 101 glove wearing 
incidents). 

The association between occupation 
of HCWs who washed their hands and 
type of cleansing agent used was not 
statistically significant. 

- Reported by:· Dr. Mona Basurrah, 
Dr. Mohammed AI-Mazroa, Dr. 
Randa Nooh (Field Epidemiology 
Training Program), Dr. Sahar Makki 
(Head of Infection Control Depart
ment, RMC), Dr. Tariq Madani Con
sultant and Associate Professor of 
Medicine and Infectious Diseases, 
MOH, Riyadh, Saudi Arabia. 

Editorial notes: Hospital acquired 
infection prolongs hospital stays and 
consumes substantial hospital re
sources. In the United States, Hospital 
acquired infections affect over two 
million patients annually, causing 
substantial morbidity, contributing to 
mortality, and generating costs in ex
cess of $4.5 billion.! The U.S. Insti
tute of Medicine ranked health care 
associated infection in the top ten 
causes of death with such infections 
being the primary cause of 1 % of all 
deaths aDd major contributors to death 
in 3% of all deaths.! 

Hand washing has been a univer
sally accepted practice to reduce con
tact transmission of microorganisms 
for over a century. It is one ofthe few 

(Continued on page 23) 

Table 1: Frequency and duration of hand washing among HCWs of RMC 
(n=230). 

Frequency Duration 
Occupation No. % mean SD 

Consultant 1 10 3.000 0.0 
Resident 11 14.5 3.182 l.6 
Intern 9 8l.8 5.444 2.1 
Medical student 21 9l.3 6.048 l.8 
Nurses 32 29.1 4.094 l.9 

X2 62.92 6l.68 
p-value <0.001 <0.001 
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Determinants of childhood nutritional status in AI
Dakhliyah region in Sultanate of Oman. 

Nutrition is one of the major deter
minants of childhood mortality and 
morbidi ty. Poverty and non
availability of quality foods are the 
main underlying factors of malnutri
tion among young children. In a coun
try like Oman, where absolute poverty 
is uncommon, the problem of malnu
trition, unfortunately, still exists. 

This study is a health facility case
control study with 1: 3 case to control 
ratio. A case was defined as any child 
12-47 months of age who was below 
2 SD from the median weight for 
his/her age as plotted on the growth 
chart used for each child in health 
institutes in Oman. Health facilities 
were recruited via random selection 
from the total health facilities in the 
region. All the children who met the 
case definition were. recruited in the 
study and controls were matched for 
gender and age in years. Data was 
collected by trained nurses by means 
of questionnaires translated into Ara
bic. To determine implicating factors, 
odds ratios (OR) and 95% confidence 
interval.s (95% CI) were calculated. 
Multivariate logistic regression was 
used to eliminate the effect of con
founders. 

A total of 1000 children (250 cases 
and 750 controls) were recruited in 
the study. Overall, 48% were males 
and 52% were females. In bivariate 
analysis, sociodemographic factors 
found to have an association with 
nutritional status were illiterate moth
ers (OR 2.03, 95% CI 1.46-2.84); 
working mothers (OR 2.20 95% CI 
1.10-4.51); and large number of peo
ple in the household (16-42 per
sons/house) (OR 2.30 95% CI 1.50-
3.53). All nutritional factors were not 
statistically significant. Significant 
health status factors included low 
birth weight < 2.5 kg (OR 4.53, 95% 
CI 2.89-7.09); sickness in the first 
year of life (OR 3.81, 95% CI 2.66-
5.45); sickness after the first year of 
life (OR 3.50, 95% CI 2.25-5.45); 
occurrence of >6 episodes of diarrhea 
in the first year of life (3 .24, 95% CI 
1.49-7.01); occurrence of diarrhea 
after the first year of life (1.52, 95% 
CI 1.11-2.09); repeated Acute Respi
ratory Infections (ARI) in the first 
year of life (OR 1.50, 95% CI 1.08-

Page 20 

2.09); ARI after the first year of life 
(OR 1.83, 95% CI 1.29-2.60); chronic 
diseases (OR 2.29, 95% CI 1.19-
4.21); and admission into hospital >3 
times (OR 2.28, 95% CI 1.25-4.13). 

Adjusting for confounders by Multi
variate logistic regression (table 1), 
the following factors were demon
strated to affect the association: low 
birth weight (OR 4.88, 95% CI 2.98 
- 8.01); sickness in the first year of 
life (OR 2.75, 95% CI 1.76 - 4.28); 
sickness after the first year (OR 2.29, 
95% CI 1.30 - 4.05); diarrhea after the 
first year of life (1 - 6 episodes/year) 
(OR 1.49, 95% CI 1.05 - 2.11); ARI 
after the first year of life (1 - 6 epi
sodes/year) (OR 1.48, 95% CI 1.01-
2.22); illiterate mother (OR 1.98, 95% 
CI 1.34 - 2.92); and number of people 
in the household (16-45 per
sons/house) (OR 2.12, 95% CI 1.31-
3.44). 

- Reported by: Dr. Yaqoub Salem 
Almaghderi, Dr. Abdul Jamil 
Choudhry (Field Epidemiology Train
ing Program), MOH, Riyadh, Saudi 
Arabia. 

Editorial notes: There is consider
able evidence that childhood malnu
trition affects growth, morbidity, mor
tality, cognitive development, repro
duction, physical work capacity and 
risk for several adulthood chronic 
diseases. Children who are chroni
cally malnourished exhibit behavioral 
changes, including irritability, apathy 
and decreased social responsiveness, 
anxiety, and attention deficits. Infants 
and young children with malnutrition 
frequently demonstrate developmental 
delay or permanent cognitive deficits. 
The degree of delay and deficit de
pends on the severity and duration of 
nutritional compromise and the age at 
which malnutrition occurs. 1 

The World Health Organization 
defines malnutrition as "the cellular 
imbalance between supply of nutri
ents and energy and the body's de
mand for them to ensure growth, 
maintenance, and specific functions".z 
Internationally, the WHO estimated in 
1998 that approximately 150 million 
children (26.7%) younger than 5 years 
in developing countries are malnour
ished based on ,their low weight in 

(Continued on page 21) 

Table (1) Multivariate Logistic Regression analysis of all grouped factors 

AHl:·aJtter the first year 
1-6 times 1.83 
>~ pin~s Q,?;Z. 
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Determinants of childhood nutritional status in AI
Dakhliyah region in S'ultanate of Oman, cont ..... 
(Continued from page 20) 

relation to their age. An additional 
200 million children have stunted 
height secondary to poor nutrition. 2 

Also, there is a strong exponential 
association between severity of mal
nutrition and mortality.3 

In Oman, the percentage of malnu
trition in under-fives is 12%.4 Since 
the gulf countries share the same cul
tural and financial characteristics, the 
rates of malnutrition among children 
in other Gulf countries are expected to 
be similar. In Saudi Arabia, according 
to the Family Health Survey (1997), 
around 14% of children under 5 years 
of age were malnourished. 5 

It is important to understand the 
causes of malnutrition in order to ap
preciate the depth of the problem, and 
find adequate solutions. The most 

common immediate causes of malnu
trition are inadequate dietary intake 
and sickness. However, the determi
nants of nutritional status of children 
under five in Al-Dakhliya region of 
Oman were mostly related to history 
of illness, illiteracy of mothers and 
presence of a large number of people 
in the same household. All these fac
tors are related to the quality of care 
the child has and health education. 

It was recommended that a compre
hensive health education program be 
organized by the ministry of health in 
collaboration with other concerned 
partners and community support vol
unteers to provide necessary informa
tion and support to families, in par
ticular women of child bearing age. 

References: 
1. Balint JP. Physical findings in 

nutritional deficiencies. Ped 
Clin Nrth Am 1998; 45(1) : 45-
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Measles Outbreak, AIMadinah region, 2003, cont .... 
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68.1 % of measles cases in Saudi Ara
bia occurred among the 5-15 years 
age group. 1 The shift in age distribu
tion of measles cases towards older 
children is one of the major effects of 
immunization programs on measles 
epidemiology due to the lowering of 
exposure rate in the community.2 

Infants below one year (18.6%) are 
too young to be immunized, their 
source of infection could have been 
school-aged infected siblings or in
fected mothers. Young adults aged 15 
to 25 may be susceptible because of 
their lower vaccination coverage at 
the start of the immunization pro
gram. They may have been too old for 
immunization, may have received a 
vaccine of low potency, or may have 
escaped measles infection during 
childhood due to a general decline in 
incidence rate in the community.3 It 
has been recognized that a substantial 
number of individuals are now enter
ing their adult life without having 
encountered the measles virus either 
in its wild or vaccine forms.4 

The fact that 57.4% of measles 
cases occurred in immunized indi
viduals is consistent with previous 
studies. 5 It was also found that 20% of 
immunized cases had received a sin- · 
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gle dose of measles vaccine. Repeated 
experience has shown that a two-dose 
regimen of measles vaccine is re
quired to eliminate measles. Pebody 
et al. reported that 2-4 years after re
ceiving a first dose of MMR vaccine 
at 12-18 months, 19.5% of pre-school 
children got measles. 6 

School-aged children comprised the 
majority of cases in this study, and 
may have acted as an important 
source of infection for younger sib
lings. Contact between households 
during Eid holiday in a suitable cli
mate may also have been responsible 
for the increase in cases following 
that holiday. 

It was recommended to aim for an 
immunization coverage against mea
sles of at least 95% in each successive 
cohort. Health education messages 
should be directed to mothers to pro
mote vaccine-seeking behavior. The 
adult population should be considered 
for measles vaccination as they be
come at risk to develop the disease. 

A Measles vaccination campaign 
should be conducted every 3-5 years 
aiming to cover all children regardless 
of prior disease or immunization 
status. Follow up studies should be 
conducted to update the epidemiologi
cal and immunological situation of 
measles, particularly in response to 
higher vaccination coverage. 
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(Continued from page J 9) 

infection control practices with 
clearly demonstrated efficacy and 
remains the cornerstone of efforts to 
reduce risk of health care associated 
infections. 2 The Centers for Disease 
Control and Prevention (CDC) and 
the Association for Professionals in 
Infection Control and Epidemiology 
(APIC) have published specific guide
lines for hand washing.3 

Bartzokas et al. observed that, de
spite frequent patient contacts, senior 
doctors washed their hands only twice 
during 21 hours of ward rounds.4 Al
though doctors spend less time than 
nurses in direct patient contact and 
may think that they need to decon
taminate their hands less often, they 
have many transient contacts and 
~ove from ward to ward.4 The same 
is true for phlebotomists, physiothera
pists, radiographers, and some techni
cians.4 

There is a general perception that 
physicians are less inclined to follow 
infection control practices. In a previ
ous study, after unobtrusive observa
tion of doctors to obtain a baseline 
hand-washing rate, Tibballs asked a 
sample to estimate their own hand 
washing rates before patient contact. 
Their perceived rate of 73% (range 
500/0-95%) contrasted sharply with the 
observed frequency of just 9%.5 

The recommended duration of hand 
washing should be 20 seconds. In this 
study the duration of hand washing 
was much shorter than recommended. 
This study reveals that the HCWs are 
not performing hand washing, the 
simplest infection control procedure, 
as often as they should. 

It is recommended to educate 
HCWs on the importance and proper 
technique of hand washing. It is im
perative that adequate facilities for 
hand washing be provided. Efforts to 
improve hand washing practice 
should be multifaceted and should 
involve. both medical and administra
tive staff and include continuing edu
cation and feedback to staff on behav
ior and infection surveillance data. 
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Selected notifiable diseases by region, Jul-5ept 2003-
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Measles 0 0 4 12 3 1 1 0 0 0 0 23 0 0 

Mum ps 24 8 8 1 3 1 

bella 1 0 0 0 0 

Comparisons of selected notifiable diseases, Jul - Sept 2002-2003 
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Diseases of low frequency, Jul- Sept 2003 
Yellow fever, Plague, Poliomyelitis, Haemolytic Uraemic Syndrome: No cases 
Puerperal Sepsis: one case (Riyadh) 
Rabies: one case (Jazanj 
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Pertussis: 54 cases (Eastern 27, Najran 6, Jazan 6, Riyadh 4, Asir 4, Makkah 3, Jeddah 2, Hassa 2) 
Tetanus neonatorum: 6 cases (Makkah 5, Jazan 1) 
Echinococcosis: 4 cases (Riyadh 2, Hafr AI-Batin 2) 
Guillain-Barre syndrome: 19 cases (Riyadh 6, Asir 4, Eastern 2, Jazan 2, Taif 1, Madinah 1, Northern 1) 
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