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Injection practices and medi
cal waste disposal in EPI 
program in Riyadh and East
ern region, Saudi Arabia. 

In the kingdom of Saudi Arabia, vaccination of children began in 1964, with 
introduction of the BCG vaccine. The World Health Organization (WHO) 
launched the Expanded Program on Immunization (EPI) in 1974: This study was 
conducted by the Field Epidemiology Training Program to validate whether ster
ilizable injection equipment are still being used in EPI program in Saudi Arabia, 
and to evaluate injection practices of health workers and safe disposal of vaccina
tion waste, by a cross sectional approach, in a sample of both governmental and 
private health facilities in Riyadh and Eastern province, limited to those provid
ing vaccination services. Using multistage stratified random sampling technique 
we obtained a sample size of 60 health facilities. 

In Riyadh, the study involved 22 governmental health workers (GHW) and 15 
private (PHW). The median age of GHW was 29.5 years (IQR 25-36) and 38 
years (IQR 34-39) for PHW. Saudis constituted 72.7% of GHW and non-Saudis 
represented 86.7% of PHW. All were females. A separate room designated for 
vaccination was found in 100% of governmental health facilities (GHF) com
pared to only 26.7% of private health facilities (PHF) where vaccination was pro
vided along with other services. Two nurses or more were assigned to the vacci
nation clinic in 72.7% ofGHF compared to 26.7% ofPHF. Almost half the health 
workers had a work experience in vaccination between 1-5 years (45.5% of 
GHW and 53.3% of PHW). Vaccination practices are shown in Table I. 

MSF (Medecins Sans Frontieres) needle-remover sharp boxes were available in 
54.5% of GHF and 53.3% of PHF. Needles only were discarded in the sharp 
boxes in 22.7% ofGHF compared to 6.7% ofPHF. In the rest, different materials 
were discarded along with the needles, such as used syringes, empty vials, cotton 
pads, needle packages, alcohol swabs and discarded gloves. Medical waste was 
segregated into two different boxes only in all the health institutes observed. 

Cleaners were responsible for taking the closed sharp boxes outside the room in 
(Continued on page 18) 
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Injection practices and medical waste disposal in 
EPI program in Riyadh and Eastern region, cont. .. 
(Continued/rom page /7) 

100% of PHF, all manually removed 
(100%). In GHF, cleaners took the 
closed sharp box outside the room 
95.5% of times, either manually 
(68.2%), or inside cardboard boxes 
(18.2%), or on a trolley (13.6%). 
The sharp boxes were kept for collec
tion inside the health institute in 
40.9% of GHF and 73.3% of PHF, 
then were taken away by municipality 
medical waste transportation from all 
GHF and by medical waste companies 
transportation from all PHF. 

When asked about the correct pro
cedure of final disposal of sharp 
waste, only 9.1 % responded correctly 
"incin~ration" , 31 .8% burning, 27.3% 
burying, and 31.8% did not know. In 
PHF, 66.7% responded burning, 6.7% 
burying, and 26.6% did not know. 

In the Eastern region, the study cov
ered 15 GHW and 8 PHW. Median 
age of GHWs was 31 years (IQR 30-
35) and PHWs 30.5 years (IQR 28.5-
33.5). Saudis accounted for 93.3% of 
GHW, and non-Saudis accounted for 
100% ofPHW. All were females. 

All GHF had a designated room for 
vaccination compared to only 50% of 
PHF. Two nurses or more were as
signed to vaccination clinic in 86.7% 
of GHF and 75% of PHF. Work ex
perience varied among GHW, but 
75% of PHW had experience between 
1- 5 years. 

The MSF needle-remover sharp 
boxes were available in all GHF com
pared to only 62.5% of PHF. Needles 
only were discarded in the sharp 
boxes in 20% of GHF. Medical waste 
were segregated into 4 boxes in 40% 
of GHF, 3 boxes in 6.7% and only 
two in 53.3%. All PHF segregated 
medical waste into two boxes only. 

Cleaners were responsible for taking 
the closed sharp box outside the room 
in 66.7% of GHF and 100% of PHF; 
manually in 100% ofGHF and 62.5% 
of PHF, or placed inside large card
board boxes in 25% of PHF. All the 
health institutes kept the sharp boxes 
for collection inside, after which they 
were taken away from all GHF by 
municipality medical waste transpor
tation, and from all PHF by medical 
waste companies transportation. 

When asked about the correct pro-
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cedure of final disposal of sharp 
waste, GHW responded "incineration" 
26.7%, followed by burying 20%, and 
53.3% did not know. PHW responded 
"incineration" 25%, burying 12.5%, 
and 37.5% did not know. 

It was seen that Riyadh H W used a 
clean barrier to break the ampoule 
significantly more often than Eastern 
HW (OR= 12.4. 95%CI=2.52-60.46; 
aOR=39.7, 95%CI= 4.78-333.3). 

GHW kept a needle on top of multi
dose vials significantly more often 
than PHW (OR=18.7, 95%CI=2.28-
153.6; aOR = 22.7, 95% CI = 1.77-
294.12). 

GHW recapped needles after injec
tion significantly less often than PHW 
(OR=0.16, 95%CI=0.05-0.51). but the 
adjusted OR was not significant 
(aOR=0.21 , 95%CI=0.03-1.36). Saudi 
health workers were less likely to 
practice needle recapping than 1I0n
Saudis (OR=0.13, 95%CI=0.04-0.42: 
aOR=0.36, 95%CI=0.06-2.21). 

MSF needle-remover sharp boxes 
were significantly less available at 
Riyadh health institutes than Eastern 
(OR = 0.2, 95%CI = 0.04-0.69: 
aOR=0.2, 95%CI=0.04-0.71). These 
boxes were found more often in GHF 
than PHF (OR = 2.1 , 95%CI=0.69-
6.23), but this was not significant. 

- Reported by: Dr. Haleema AIJohar. 
Dr. Munira AIZamil, Dr. Suheir AI 
Saleh, Dr. Randa Nooh, Dr. Abdul 
Jamil Choudhry (Field Epidemiology 

Training Program). 

Editorial notes: The WHO defines 
a "safe injection" as one that does not 
harm the recipient, does not expose 
the provider to any avoidable risk, and 
does not result in any dangerous 
waste to the community.l Unsafe use 
and disposal of injection equipment 
puts the health of patients, health care 
workers and the community at risk.3 

Injections should be prepared in a 
clean designated area; the needle 
should not be left in the top of the 
multi-dose vaccine vial ; safe proce
dures should be followed to reconsti
tute vaccines; and a new syringe and 
needle should be used for each child.2 

In this study, while most practices 
were satisfied, some deviated from 
safe injection definition. Keeping a 
needle on top of a multi-dose vial 
could lead to contamination of the 
vaccine. Bacteria could survive in and 
have been transmitted to patients 
through contaminated multi-dose vi
als.4 Using the same needle to draw 
the dose and then giving it to the child 
affects its sharpness after it has come 
in contact with the rubber material 
covering the vial, and can lead to lo
cal abscesses. In 1997-98, injection
associated abscesses were reported 
from 40% of health centers in Swazi
land and 55% of health centers in 
Chad.5 This could be avoided by us
ing two separate needles, one to draw 

!5p ntinued on page 2/) 

Table 1: Vaccination practices of health workers in Riyadh and East
ern region. 

Riyadh Eastern 
Vaccination practices GHF PHF GHF PHF 

(22) -<15) (15) (8) 
Used new needle for each 100% 100% 100% 100% 
reconstitution 
Used new syringe for each 100% 100% 100% 100% 
reconstitution 
Kept powder between 2-8°c 95.5% 100% 100% 100% 
before use 

Kept diluent between 2-8°c 100% 100% 100% 100% 
before use 
Shook multi-dose vial before 91% 93.3% 93.3% 100% 
withdrawing content 

Kept a needle on top of multi- 45.5% 6.7% 46.7% 0 
dose vial 
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Evaluation 
workers 
1424 H. 

· In 
of the satisfaction of Ministry of Health 
the sacred places during Hajj season, 

The Saudi Ministry of Health 
(MOH) is continuously aspIrIng to 
improve health services during hajj. 
However, each year MOH staff 
posted for hajj assignment face uncer
tain demands and expectations, pass
ing through many stages, beginning 
with selection, on to reception at 
Makkah, transportation, residence, 
work environment and finally reward. 
This study was conducted to evaluate 
the satisfaction of healthcare workers 
(HeW) throughout the hajj assign
ment stages. 

A cross-sectional study design was 
useq. The study population was all the 
MOH workers posted for hajj duty at 
the sacred places. A stratified random 
cluster sampling technique was used, 
whereby healthcare facilities were 
considered the primary sampling unit 
and health care workers were the sec
ondary sampling unit. For data collec
tion, a bilingual (Arabic-English) self
administered questionnaire was de
signed, after modifying some interna
tional job satisfaction questionnaires. 

The study sample was 717 HeW. 
Their mean age was 36.8 years 
(Standard Deviation ± 9.01). Males 
represented 75.3%; Saudis repre
sented 55.5% followed by Arabs 
23.2% and non-Arabs 21.3%. Nurses 
constituted the most common cate
gory 280 (39.1%), followed by doc
tors 202 (28.2%), and the rest consti
tuted technicians, administrators, 
pharmacists, and health inspectors. 
37.4% were allocated to work at 
Arafat, 40.3% at Mina, and 22.3% at 
Makkah; 58.3% were in Hospitals, 
30% at Primary health care centers, 
6.4% at Preventive medicine (Mina), 
and 5.3% at Emergency department 
(Mina). Regarding the number of par
ticipations in hajj duty 32.4% 1st 
time, 18.1 % 2nd, 12.2% 3rd, 8.5% 
4th, 8.1 % 5th, and 21.6% more than 
5. Regarding original work base, 
33.4% were from the Western region, 
30.3% from Riyadh, 15.1 % from the 
South, 10.3% from Qaseem, 8.9% 
from Eastern region, and 2.1% from 
Northern region. 

Those reporting overall satisfaction 
"fully satisfied and satisfied" consti-

Saudi Epidemiology Bulletin, Vol II , No.3, 2004 

tuted 91.1 % of HeW (See figure I). 
Satisfaction of HeW by hajj assign

ment stages showed that 86.2% were 
satisfied by the selection process, 
84.5% by work environment, 67.8% 
by reception and transportation, 
55.9% by residence, and the lowest 
was financial compensation 31.6%. 
Overall satisfaction demonstrated by 
willingness to participate in fiuture 
hajj seasons was highly significantly 
associated with selection, reception, 
residence, work environment and fi
nancial compensation (all p-values 
<0.001). The highest percentage of 
dissatisfaction was detected for the 
work environ!llent (37.8%), followed 
by the selection process (36.4%), and 
the lowest percentage of overall dis
satisfaction was for financial compen
sation (13.1 %). 

The overali dissatisfaction level was 
remarkably low (9%). Identifying the 
dissatisfactory factors for each stage 
was thought to be helpful in increas
ing the satisfaction level in the future 
or at least maintaining it. Regarding 
dissatisfactory factors for each stage, 
the highest dissatisfaction percentage 
for workers at the selection stage was 
with those who reported insufficient 

Figure 1: 

time to prepare themselves before 
going to hajj (43.1%). For reception 
stage, those who were not satisfied 
about the personnel treatment at re
ception reported the highest dissatis
faction percentage (77.9%). The most 
dissatisfactory factor about the resi
dence stage was reported by those 
who were not satisfied about the 
cleanness of the residence (86.5%). 
Those who were not satisfied regard
ing work environment reported high
est dissatisfaction with the relation
ships among each other and with their 
supervisors (55.1 % and 50.0%, re
spectively, P<O.OO I) 

Individual factors in each hajj as
signment stage in association to over
all dissatisfaction are represented in 
table I. 

Workers who chose friendly treat
ment as their best reward following 
hajj assignment represented the high
est percentage of overall satisfaction 
(95.7%, P=0.016). 

- Reported by: Dr. Fahad Alswaidi, 
Dr. Abdul Jamil Choudhry (Field 
Epidemiology Training Program) 

(Continued on page 20) 

Over all satisfaction of MOH workers in 
Makkah during hajj season 1424 H. 

48% 43% 

9% 

10 Fully satisfied '0 Not satisfied 0 Satisfied I 
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Evaluation of the satisfaction of Ministry of Health 
workers in the sacred places during Hajj season, 
1424 H, cont .... 
(ConlinlledJrom page 19) 

Editorial note: If 50% is assumed 
as the cutpoint between high and low 
levels of overall satisfaction, then 
(91%) is considered a very high per
centage of satisfaction, which is 
against the general perception that 
most MOH workers are dissatisfied 
with their hajj assignments. Satisfac
tion levels were high for most of the 
hajj assignment stages. This high 
level of satisfaction may be attributed 
to improvement of the health care 
facilities provided to HCW during 
hajj duty in the form of new buildings 
and availability of necessary appli
ances at the accommodation areas. 
The authors believe that the most im
portant reason behind this high satis
faction rate may be Islamic spiritual 
drive, since many of the respondents 
stated by writing on the questionnaire 
(J participated to serve the guests of 
AI Rahman and I am seeking the re
ward from Allah). Unfortunately, no 
question about th is spiritual aspect 
was included in the questionnaire. 
It was clear that the majority of HCW 
assigned to hajj duty were young and 
male to cope with the stressful work 
demand. The distribution of the job 
categories and numbers of workers in 
each type of facility was rational with 
the goals of MOH in providing health 
services during hajj , where nurses and 
doctors represent the highest catego
ries of HCW consecutively, and hos
pitals were allocated the highest num
ber of workers. 
The statistical associations between 
the factors of each stage namely se
lection, reception, transportation, resi
dence, wo~k environment and finan
cial compensation and the overall 
satisfaction, significantly reveal that 
the highest level of overall dissatisfac
tion was among those dissatisfied 
with the work environment, whereas 
the financial c'ompensation had the 
lowest overall dissatisfaction level. 
Also, when the associations between 
the same factors and the indirect satis
faction measures (will you participate 
in the next hajj season? And will you 
recommend for your colleagues to 
participate in hajj?) were investigated, 
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the same result was detected, in 
which, those who were not satisfied 
with the work environment reported 
the highest percentages of not recom
mending for their colleagues partici
pation in hajj duty and also in unwill
ingness to participate in future Hajj 
seasons. Also, results of this study 
reveal that, in spite of the importance 
of financial compensation, however, 
in case of hajj duty, the Islamic spiri
tual motivation and seeking the re
ward from Allah carries the highest 
priority. 
The findings of this study support 
McCaslin's findings regarding the 
importance of a good work environ
ment, accommodation and transporta
tion with job satisfaction, whereby 
financial compensation was among 
the least factors associated with job 
satisfaction. I Unpleasant relationships 
with supervisors and colleagues 
showed the highest significant dissat
isfaction factors in relation to the 
work environment, which is concor
dant to several other job satisfaction 
studiesY 
This study significantly proved that 
the work environment dissatisfaction 
factors especially uncomfortable rela
tionships among the workers as well 

as with their supervisors are the main 
determinants in increasing overall 
dissatisfaction. The high percentage 
of HCW who choose friendly treat
ment as the best reward following hajj 
assignment points to the importance 
of good relationships among workers 
in increasing job satisfaction level. 
This study demonstrates the necessity 
of providing enough information for 
posted HCW about their duties during 
hajj , and the importance of having 
well-trained personnel at the reception 
station in Makkah. Attention should 
be given to the level of cleanliness of 
HCW residences. 

References: 
1. McCaslin NL. Job satisfaction 
of Kenya's Rift Valley Extension 
Agents. JOE 1994; 32(3). 
2. Buchbinder SB, Melick CF, 
Power NR. Managed care and 
primary care physicians' satisfac
tion overall career satisfaction. J 
Hlth Care Finance 2001; 28(22): 
35 - 44. 
3. Stechmiller JK, Yarandi HN. 
Job satisfaction among critical 
care nurses: An official publica
tion, american association of criti
cal-care nurses. Am J Crit Care 
1992; 1: 37-44. 

Table 1. The highest dissatisfaction factor in eac~tage in associa-
tion to overall dissatisfaction. J 

Stage Highest dissatisfaction factor P-value 

. -

Time to prepare themselves be-
Selection fore hajj assignment was not <0.001 

enough -

Reception Treatment of the reception per-
<0.001 sonnel was not satisfactory 

Residence The residence was not clean <0.001 

Work Uncomfortable relationships 
Environment among workers themselves and <0001 

with their supervisors 
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Non-communicable Disease risk factor surveillance 
in Saudi Arabia. 

Surveillance is often defined as the 
systematic collection, analysis and 
interpretation of health data and the 
timely dissemination of this data to 
policymakers and others. Good qual
ity health information is essential for 
planning and implementing health 
policy in all countries. Surveillance 
provides health information in a 
timely manner so that countries have 
the information that they need to fight 
epidemics now or plan for the future. 
It is a fundamental tool of public 
health. 

WHO is pursuing surveillance as 
part of a global strategy for prevent
ing and controlling NCDs and the 
major risk factors that predict them. 
The WHO STEP-wise approach to 
surveillance of NCO risk factors uses 
a standard survey instrument and a 
methodology that can be adapted to 
different country resource settings and 
help to build country capacity. 

The WHO STEP-wise approach to 
Surveillance of NCO Risk Factors 
(STEPS) was developed by the WHO 

Cross Cluster Surveillance team as 
part of a global surveillance strategy 
in response to the growing need for 
country-level trends in non- commu
nicable diseases. By using the same 
standardized questions and protocols, 
all countries can use STEPS informa
tion not only for monitoring within
country trends, but also for making 
between-country comparisons. The 
approach encourages the collection of 
small amounts of useful data informa
tion on a regular and continuing basis. 
It focuses on a minimum number of 
risk factors that predict the major 
NCDS diseases. This information can, 
in turn, be used to plan for disease 
prevention through population-level 
risk factor reduction 

In Saudi Arabia the system for NCO 
risk factor Surveillance has been 
planned as a cooperative program 
between Ministry of Health 
(represented by General directorate of 
NCO, and Field Epidemiology Pro
gram), King Faisal Specialist Hospital 
& Research Center and WHO. The 

system consists of three major parts: 
community based data collection on 
major risk factors , data base infra
structure and data analysis work 
force . The system is now well in place 
and data collection and data entry is 
almost finished. Data analysis will be 
carried out within a few months and 
data can be fed into the WHO global 
InfoBase in the near future. 

The NCO InfoBase collects all 
country-level data on important NCO 
risk factors for all WHO Member 
States. There are many different sur
vey instruments available for collect
ing data on health behaviors and 
physical measurements of risk expo
sure. Each instrument has advantages 
and limitations. The NCO InfoBase 
acts as a repository for all survey in
formation relevant to 7 risk factors: 
tobacco use, fruit and vegetable in
take, overweight and obesity, raised 
blood pressure, raised cholesterol, 
physical inactivity and diabetes. 

- Reported by: Dr. Abdul-l/ah I. 
Kutbi. MbB.ch, DPH, ABFM 

Injection practices and medical waste disposal, cont. .. 
the dose and one to administer the 
injection to the child. 

Recapping needles carries the risk 
of personal injury. The EPI manual 
clearly states not to recap needles 
after injection. Classically, injuries 
occur as the user either misses the 
sheath, or if the needle pierces the 
side and/or end of the cap.4,6 

Removing needles from syringes 
after use should not be done manually 
but by needle cutter sharp boxes. All 
used injection equipment should be 
placed in a safety box immediately 
after use, which should be puncture
proof, water-proof, tamper-proof and 
fitted with covers. They should be 
rigid and impermeable to safely retain 
both the sharps and any residual liq
uids. They should be color-coded and 
marked "sharps only" .7 If a safety box 
is not available, a locally available 
material can be used to create a func
tional and safe sharps container, 
placed within reach of the health 
worker. Using needle cutter boxes is 
cost-effective, as only needles are 

Saudi Epidemiology Bulletin. Vol II , No.3, 2004 

discarded in the box. 
Regulations of WHO on waste seg

regation and coding recommend that 
waste be segregated into four different 
color coded boxes. Only 40% of East
ern GHF segregated the medical 
waste into the recommended 4 boxes. 

This study points to the need for 
more training on correct injection 
practices and 'safe injection' tech
niques. An effective needle stick in
jury prevention campaign is required. 
Special attention should be given to 
medical waste segregation, labeling of 
waste containers and proper disposal. 

References: 
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Dec 01,2004: AIDS Workshop 
Location: Riyadh. Contact: King Faisal Specialist Hospital & Rese 
Phone: 0 1 1-96-61-442-7238, Fax: 0 1 1-96-61 -442-4153, 
Email: web-symposia@kfshrc.edu.sa, 
Website: www.kfshrc,edu.salsymposia 

Nov. 11-14,2004: Annual C 

ion, KS 66207-0370. 

: 770-488-5200 
Email: MCHEPI@cdc.gov 

Saudi Epidemiology Bulletin (SEB) is published quarterly 
by the Department of Preventive Medicine and the Field 
Epidemiology Training Program (FETP) of the Ministry of 
Health. 

Assistant Deputy Minister 
for Preventive Medicine, 

Dr. Mohammed Al-Jefri 

The Saudi Epidemiology Bulletin 
welcomes reports from the 

Send correspondence, 
comments, calendar 

or articles to: 

Saudi Epidemiology 

Editor-in-C hief 
P.O. Box 6344 

Riyadh 1 1442, Saudi Arabia 
=For epidemiological 

call or fax the FETP at 
0 1 -496-0 1 63 

e-mail: fetp@naseej.coni.sa 
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Selected notifiable diseases by region, Jul-Sept 2004 
c 

~ 
;; Ii cv 

~ ~ ~ E c cv .l<: E c - - "'0 
"'0 cv cv - cv ... cv ~ ... cv c 

I! 
cv ::J cv ::J Ii ": "iii CI) III ~ ::J cv cv ~ 0 cv .l<: "'0 "iii "iii cv ".: - ... ... cv < III .c ~ "!::! "iii' cv 7 0 >- .l<: "'0 I- "'0 III III c( in cv :J: 0 c 

ii: cv CI) cv cv cv :J: ... I- U? -, Z ID < C) 0 I-
:E -, :E a w - < C) cv 

:J: 

Measles 34 0 15 1 6 0 1 0 0 93 0 1 0 0 52 9 1 0 0 0 213 

Mumps 5 0 9 5 6 6 2 1 5 0 0 1 1 0 2 1 0 0 0 0 44 

Rubella 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

Varicella 2035 348 1050 404 263 994 706 1164 322 1298 229 604 123 88 267 119 261 42 59 24 10400 

Brucellosis 179 1 4 38 36 243 20 13 80 397 82 26 154 25 82 49 17 5 0 9 1460 

Meningitis mening" 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 3 

Meningitis other 46 6 27 3 17 9 2 4 3 4 2 7 0 0 0 0 0 0 0 0 130 

Hepatitis A 111 13 26 21 2 35 30 26 47 53 13 62 21 12 93 98 3 12 25 2 705 

HepatitiS B 276 13 341 93 21 86 174 13 1 54 17 97 9 2 16 2 54 1 0 46 1316 

Hepatitis C 162 9 324 56 11 31 100 17 1 25 8 34 5 0 4 2 30 0 0 25 844 

Hepa~itis unspecified 70 2 9 0 0 0 3 12 0 40 0 30 2 0 123 0 0 0 0 0 291 

Typhoid & paratyphoid 10 2 0 11 0 3 9 11 0 15 3 2 11 5 8 0 1 0 0 1 92 

Amoebic dysentery 23 1 482 20 35 4 26 18 5 88 15 0 1 3 22 9 0 0 1 1 754 

Shigellosis 17 0 4 1 0 9 13 1 0 0 0 4 0 0 3 1 1 0 0 1 55 

Salmonelosis 178 1 39 2 3 0 254 34 11 10 6 24 0 14 2 23 13 0 0 1 615 

Syphilis 12 0 21 0 0 3 14 0 0 2 1 0 0 0 0 0 0 0 0 2 55 

VD, other 3 0 18 0 0 3 13 3 2 2 2 0 0 0 8 0 0 0 0 0 54 

Comparisons of selected notifiable diseases, Jul - Sept 2003-2004 

Jul- Jul-
Change 

Jan- Jan- Jul- Jul-
DISEASE Sept Sept Sept Dec DISEASE Sept Sept 

2003 2004 % 2004 2003 2003 2004 

Diphtheria 0 0 0 0 2 Meningitis other 98 130 

Pertussis 54 30 44 57 120 Hepatitis A 401 705 

Tetanus,neonat 6 4 -33 29 31 Hepatitis B 1039 1316 

Tetanus,other 3 2 -33 7 12 Hepatitis C 683 844 

Poliomyelitis 0 0 0 0 0 Hepatitis unspecified 241 291 

Measles 49 213 335 1606 1208 Typhoid & paratyphoid 128 92 

Mumps 149 44 -70 308 749 Amoebic dysentery 561 754 

Rubella 5 2 -60 13 22 Shigellosis 116 55 

Varicella 10979 10400 -5 57881 70884 Salmonelosis 770 615 

Brucellosis 1069 1460 37 4277 4534 Syphilis 40 58 

Meningitis mening" 7 3 -57 8 44 VD, other 110 85 

Diseases of low frequency, Jul- Sept 2004 
Yellow fever, Plague, Poliomyelitis, Rabies, Haemolytic Uraemic Syndrome, Purperal Sepsis: No cases 
Pertussis: 30 cases (Hassa 8, Riyadh 6, Qunfudah 5, Hail 4, Eastern 3, Makkah 2, Najran 2) 
Tetanus neonatorum: 4 cases (Makkah 3, Jeddah 1) 
Echinococcosis: 11 cases (Baha 6, Riyadh 2, Eastern 2, Hafr AI-Batin 1) 

Change Jan- Jan-
Sept Dec 

% 2004 2003 

33 403 494 

76 2329 2104 
/ 27 3620 4329 

24 2327 2812 

21 911 1101 

-28 297 403 

34 2087 2328 

-53 72 490 

-20 1411 2219 

45 201 166 

-23 262 382 

Guillain-Barre syndrome: 22 cases (Riyadh 4, Makkah 3, Eastern 3, Assir 3, Madinah 2, Jeddah 2, Qassim 1, Taif 1, Bisha 1, 
Baha 1) 
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