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participated in extracurricular activities, and 112 (45%)
students were organizers of extracurricular activities, No
significant association was found between burnout levels
and the frequency of involvement in extracurricular activi-
ties (x*=2.2, df=2, p=0.333). However, students who were
organizingextracurricularactivities were less likely to have
low professional efficacy (OR=0.51,95% CI:0.27-0.96).
Conelusions: High levels of burnout were reported at this
medical school. Although the burnout level is not
significantly associated with the frequency of involvement
in extracurricular activities, leading and organizing
extracurricular activities might result in lower levels of
burnout. Therefore, improving the students’ leadership
skills should be considered in curriculum planning, and
greater emphasis should be placed on the quality ofin-
volvement in extracurricular activities rather than the
quantity.

Keywords: Burnout, extracurricular activities, medical
education, medical students, Saudi Arabia

Abstract

Objectives: Toassess levels of burnout in medical students,
and toexplore the influence of extracurricular activities on
burnout at a medical school in Saudi Arabia.

Methods: This cross-sectional study was conducted with
first to fourth year medical students at King Saud bin
Abdulaziz University for Health Sciences (KSAU-HS) in
Riyadh, Saudi Arabia. Socio-demographic, burnout level
(the Maslach Burneut Inventory-Student Survey, MBI-55)
and participation in extracurricular activities data were
collected using a self-administered questionnaire. Statistical
analyses were performed using the Pearson's chi-square test
and binary logisticregression.

Results: From the 306 medical students approached, 249
(81.4%) completed the questionnaire, The level of high
burnout was 67.1% (n=167). The study revealed that the
majority (62.3%, n=155) of students had high levels of
cynicism, 58.6% (n=146) had high levels of emeotional
exhaustion, and 60.2% (n=150) had low levels of
professional efficacy. Most of the students (73.5%, n=183)

dental students, with fear of failure in a course being ranked
as the top stressor. Consequently, students who experience a
high level of stress with poor coping strategies during
medical schoolare vulnerable todevelop burnout.””
Burnout is a mental condition defined as a prolonged
response to chronic emotional and interpersonal stressors
on the job,* It is characterized by a triad of emotional
exhaustion, cynicism and a feeling of personal inefficacy.
Studies have shown that the burnout level is high among
medical students, ranging from 45% to 50%."** In studies
done in Lebanonand the United States, burnout was found

Introduction

Medical schools are devoted to establishing an enabling
learning environment to develop highly qualified physicians
having the required knowledge, skills and competence.
Medical students go through stressful events, and they are
engaged in multiple activities. They experience academic,
existential and psychological stressors that may cause

deteriorating mental health during medical school.' Studies

have shown that health related quality of life is poor among
medical students,*and students in their clinical years
experience the most negative impact,” Muneer and col-
leagues' reported high levels of stress among Malaysian

The Abstract

An abstract summarizes,
usually in one paragraph
of 300 words or less, the
major aspects of the
entire paper in a
prescribed sequence that
includes:

1-The overall purpose
of the study and the
research problem you
investigated

2-The basic design of
the study

3-Major findings and
trends found as a result
of your analysis

4-A brief summary of
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Risk Factors of Coronary Heart Disease Among
Medical Students in King Abdulaziz University,
Jeddah, Saudi Arabia

Nahla Khamis lorahim1,2*, Morooj Mahnashi3, Amal Al-Dhaheri3, Borooj Al-Zahrani3, Ebtihal Al-Wadied,
Mydaa Aljabri3, Rajaa Al-Shanketi3, Rawiah Al-Shehri3, Fatin M Al-Sayes4 and Jamil Bashawril

Abstract

Background: Nowadays, Cardio-
vascular Diseases (CVDs) rep-
resents an escalating worldwide
public health problem. Providing
consistent data on the magnitude
and risk factors of CVDs among
young population will helpin con-
trolling the risks and avoiding their
consequences.

Objective: The objective was to es-
timate the prevalence of risk fac-
tors of Coronary Heart Disease
(CHD) among medical students
during their clinical clerkship (4th -
6th years).

Methods: A cross-sectional study
was done during the educational
year 2012-2013 at King Abdulaziz
University (KAU), Jeddah. Ethical
standards were followed and a
multistage  stratified random
sample method was used for selec-
tion of 214 medical students.

Data was collected through an in-
terviewingquestionnaire, measure-
ments and laboratory investiga-
tions. Both descriptive and analyti-
cal statistics were done by SPSS
version 21. CHD risk percent in
thirty years was calculated using
Framingham algorithm for each
student, then the risk among all
students was determined.

Results: The commonest risk fac-
tors of CHDs were daily intake of
high fat diet (73.4%), physical inac-
tivity (57.9%), overweight/or obesi-
ty (31.2%) and daily consumption
of fast food (13.1%). Hyper-choles-
terolemia (17.2%) and hyperten-
sion (9.3%) were also prevalent
risk factors. Smoking prevalence
was low (2.8%). Males had signifi-
cantly higher mean scores for
most of CHD risk factors com-
pared to females (p < 0.05).

Keywords: Risk factors, Coronary heart diseases, Young

adults, Framingham risk score .

Systolic Blood pressure was higher
among males (11947 + 11.17) com-
pared to females (112.26 + 9.06). A
highly statistical significant differ-
ence was present (Students't test =
4.74, p < 0.001). Framingham Risk
Score revealed that CHD risk per-
cent in thirty-years among all stu-
dents was 10.7%, 2.3% and 0.5% for
mild, moderate and severe risk, re-
spectively.

Conclusion: An alarmingly high
prevalence of CHD risk factors was
prevailed among medical students,
especially among males. However,
alow prevalence of smoking may in-
dicate the success of “Smoke-free
Campus” program. Screening risk
factors of CHD among medical stu-
dents and implementation of inter-
vention programs are recommend-
ed. Programs to raise awareness
about CHD risk factors, encourage
young adult students to adopt a
healthy dietary behavior and pro-
mote physical exercise should be ini-
tiated.

Background

Non-Communicable Diseases (NCDs) are on continuous rise worldwide [1]. Furthermore, developing countries is
experiencing a double burden of diseases; both Commu- nicable Diseases (CDs) and NCDs [2]. It is estimated that
in the developing countries NCDs will account for seven of each ten deaths by the year 2020. Among NCDs, Car-
diovascular Diseases {CVDs) are the leading cause of morbidity, disability and mortality worldwide [1].
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The global rise in CVDs is driven by both urban-
ization and its related lifestyle modifications [3].
The Kingdom of Saudi Arabia (KSA) is experienc-
ing an alarming rising in incidence and death
rates from CVDs [3-5]. A study done in the East-
em region of KSA revealed that 26% of total
deaths were attributed to CVDs (27% of deaths
of males and 23.5% of females) [5]. It is expect-
ed that the burden of CVDs will continue to
grow in KSA due to continuous exposure to risk
factors. This increase is also considering the
young population; as about 60% of the Saudi
population was less than 30 years [4].

Coronary Heart Disease (CHD) is the common-
est cause of death from CVDs. In addition, it is
one of the leading causes of disease burden [5].
Identification of risk factors contributing to the
incidence of CHD is one of the major achieve-
ments of epidemiology in the 20th century [6]
Smoking, hypertension, diabetes mellitus, high
dietary fat intake, and lack of physical exercise
have been docu- mented as independent risk
factors for the development of CHD [7].

Risk factor profiles in young adulthood (18-24
years) strongly predict long-term CHD risk [B].
Understanding the magnitude and types of
CHD risk factors amang young adults is an im-
portant aspect in establishing tar- geted inter-
vention, before disease progression occurs,
through promoting lifestyle changes [7,8]. De-
spite these evidences, risk assessment and dis-
ease prevention efforts are lacking in this age
group. Most of young adults are not screened
and are not aware of their CHD risk. This leads
to underestimation of the risk in spite of its high
prevalence [8].

Hence, the prevalence of CHD risk fac- tors of
armong young adults needs to be urgently ad-
dressed. Risk prediction algorithms have been
used to detect persons at high risk for develop-
ing CVD and to pick individuals who need inten-
sive preventive interven- tions. Framing-
ham-based equations have been the most ex-
tensively used equations for clinical practice
guidelines [9]. Despite these facts,

limited number of studies has been conducted
on estimating the prevalence of CHD risk fac-
tors among young adults in Saudi Arabia [7].
There is also lack of studies using the Framing-
ham algo- rithm for CHD risk assessment.
Furthermore, the American Heart Association's
2013 recommended that screenings should in-
clude assessment of all CHD risk factors includ-
ing lifestyle habits (diet, exercise, and smoking),
blood pressure, glucose, and Body Mass Index
(BMI) in addition to the traditional lipid panel
[10]. However, most of the conducted studies in
the Saudi Arabia lacked of some of the recom-
mended items [7]. In addition, scanty studies
conducted for CHD risk assess- ment among
medical students in Jeddah. So, such studies are
urgently needed.

The objective of the current study was to esti-
mate the prevalence of risk factors of Coronary
Heart Diseases among medical students, during
their clinical clerkship years, at King Abdulaziz
University (KAU), Jeddah.

Methods

“Ethical statement: the study was approved by
the Institu- tional Review Board (IRB) of the
King Abdulaziz University Hospital (KAUH). The
whole study was conformed to the ethical stan-
dards of the Helsinki Declaration”.

A written consent was taken from each partici-
pant upon his/her acceptance to participate in
the study. In addition all administrative approv-
als were taken.

A cross-sectional study was done during the
Fifth Year Survey Elective Module of the Family
and Community Medicine in the educational
year 2012/2013. The study population was the
medical students enrolled in their clin-ical clerk-
ship years (4th - 6th) in King Abdulaziz Univer-
sity (KAU).

A multistage stratified random sample method
was used. A sample frame was constructed and
contained information on the stratification vari-
ables according to gender and grade of medi-
cal students target population. The first stratifi-
cation phase was done according to gender.

Then the second stratification phase was done
according to their grades. The male and female
leaders of each of the three grades invited and
encouraged students to participate in the
study. Among the selected subjects, the re-
sponse rate was about 60%, with a higher re-
sponse rate among females compared to
males. The cause of this low response rate may
be because the study included taking of a fast-
ing blood sample from participants.

The sample size was calculated using the follow-

ing formula [11%:

n: the minimum sample size, z = constant (1.96),
p is the prevalence of CVDs risk factors, q =
{1-p), Z is the standard normal deviation of 1.96
which correspond to the 95% confidence inter-
val and d is the desired degree of accuracy.

As the exact prevalence of CVDs risk factors
among young adults in Jeddah is unknown, so,
the prevalence

{p) = (q) was considered 50% (the most conser-
vative as- sumption) and d was set at 0.05 to tol-
erate a 5% error.
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Risk factors for Primary Middle East Respiratory Syndrome
Coronavirus lliness in Humans, Saudi Arabia, 2014

Basem M. Alraddadi, John T. Watson, Abdulatif Almarashi, Glen R. Abedi, Amal Turkistani, Musallam
Sadran, Abeer Housa, Mohammad A. Almazroa, Naif Rlraihan, Ayman Banjar, Eman Albalowi, Hanan Alhindi,
.Abdul Jamil Choudhry, Jonathan G. Meiman
Magdalena Paczkowski, Aaron Curns, Anthony Mounts, Daniel R. Feikin, Nina Marano, David L. Swerdlow,
Susan |. Gerber, Rana Hajjeh, Tarig A. Madani

a high case-fatality rate (2). All cases have been linked
to countries in or near the Arabian Peninsula; >85% of
cases have been reported from Saudi Arabia (2). Out-
breaks of MERS-CoV have been associated primarily
with trans- mission in healthcare settings (3-5). Trans-
mission among household contacts of case-patients
has been documented (6), but sustained human-to-hu-
man transmission has not (7). Low-level infections with
MERS-CoV have been re- ported, but seroprevalence
of MERS-CoV antibodies in the general population in
(Saudi Arabia is low (8

Strategies to prevent and control infection are rec-.
ommended to limit secondary transmission in health-
care settings and among household contacts (8,10).
MERS-CoV cases continue to be reported in Saudi
(Arabia in healthcare settings and in the community (2
Animals have been suspected as a source of primary in-
fection since early in the emergence of MERS-CoV,
par- ticularly given the similarities to severe acute re-
.spiratory syndrome coronavirus

a zoonosis known to cause human respiratory disease,
often severe, with sustained humo?l-jii%-s p_&.rmon trans-

missiom; and amplification in healthcare settings (1,1;é’“"tﬂ thor affiliations: K
25ty

Persons with early cases of MERS-CoV infection we
observed to have had exposure to dromedary camels
(henceforth dromedaries), and subsequent serologic
studies from the Arabian Peninsula confirmed high sero-
prevalence of MERS-CoV neutralizing antibodies in
dromedaries (12-14). Other studies have detected par-
tial genome sequences of MERS-CoV from dromedary
(specimens (15-17

and more recentlyinfectious MERS-CoV has beenisolat-
ed from dromedaries (16,18-21). Additionally, a recent
report provided virologic and serologic evidence of
transmission of MERS-CoV from a sick dromedary to a
.(human in Saudi Arabia (19

Despite these reports, risk factors for primary iliness
with MERS-CoV (i.e., cases in persons without apparent
exposure to other infected persons) are not well un-
.derstood

Risk factors for primary Middle East respiratory syn-
drome coronavirus (MERS-CoV) illness in humans are in-
complete- ly understood. We identified all primary
MERS-CoV cases reported in Saudi Arabia during
March-November 2014 by excluding those with history
of exposure toother cases of MERS-CoV or acute respi-
ratoryillness of unknown cause or exposure to health-
care settings within 14 days before illness onset. Using
a case-control design, we assessed differences in un-
derlying medical conditions and environ- mental expo-
sures among primary case-patients and 2-4 controls
matched by age, sex, and neighborhood. Using multivari-
able analysis, we found that direct exposure to drome-
dary camels during the 2 weeks before iliness onset, as
well as diabetes mellitus, heart disease, and smoking,
were each independently associated with MERS-CoV ill-
ness. further investigation is needed to better under-

.stand animal-to-human transmission of MERS-CoV

-iddle East respiratory syndrome coronavirus (MERS

CoV) is a newly recognized respiratory pathogen first

identified in a patient from Saudi Arabia in June 2012 (1).

MERS-CoV causes acute respiratory disease that has
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as perceived by the participant) of unknown cause;)
were

years of age; or did not provide consent for inter- 18>
view either personally or by proxy (i.e.. a family member
or close friend familiar with the preiliness activities and
usual habits of the case-patient) for case-patients
.who had died or were too ill to give consent personally
for each case-patient, we randomly selected up to 4
neighborhood controls matched by age and sex. for
case- patients 18 to <25 years old, controls were
matched within 5 years of age, and for those >25 years
old, controls were matched within 10 years of age.
first, starting at the case- patient’'s household, a
random direction was selected by flipping a coin.
Second, the distance in number of houses from the
case-patient’s residence was randomly deter- mined
from 1to 10 by choosing from a random number list. for
multifamily structures, the starting floor and apart-
ment were randomly chosen. Once a household was iden-
tified, 1control was selected on the basis of the match-
ing criteria; the exclusion criteria used for case-pa-
tients were also ap- plied for all controls. If >1 personin
the household met matching criteria, 1 was randomly
chosen. If no matching control was found in the select-
ed household, the next house in the same direction was
.visited, and so on, until an eli- gible control was enrolled

Interview Process

A case-control protocol developed by the World Health
Organization was adapted to create a standardized
ques- tionnaire for assessing risk factors associated
with MERS- CoV illness. This questionnaire was used by
MoH staff to conduct in-person interviews with
case-patients (or their proxies) and controls (26). The
14-day period before illness onset was defined as the
exposure period both for case-pa- tients and their cor-
.responding controls

Data Collection

The questionnaire addressed demographic information;
medical history; travel history; and information about
hu- man, food, and animal exposures. Human exposure
ques- tions addressed preillness exposures to health-
care settings or persons with acute respiratory illness.
food exposure questions assessed consumption of
fruit, vegetables, un- pasteurized milk, meats, urine, or
chewing of siwak (a twig from the Salvadora persica
tree, traditionally used for teeth cleaning). Animal expo-
sure questions addressed multiple species (dromedar-
ies, goats, sheep, horses, cattle) and whether any
direct or indirect exposure to animals oc- curred.
Direct animal exposure in the 14-days before ill- ness
onset was defined as physical contact with animals or
animal products (carcasses, body fluids, secretions,
urine, excrement, or raw meat) in any setting (farm,
livestock market, slaughterhouse, racetrack, stable,
or other ani- mal-related venue) or engaging in certain
animal-related

No risk factors for primary transmission of MERS-CoV to
humans have been confirmed by epidemiologic studies, in-
cluding a link with exposure to dromedaries or any other
animal species. We conducted a case-control study to as-
sess exposures in primary cases and to identify risk fac

tors associated with primary MERS-CoV illness in humans

Methods

Study Design

In Saudi Arabia, all laboratory-confirmed MERS-CoV cases
are reported to the Ministry of Health (MoH) and routine-
ly investigated to assess preillness exposures. All cases
reported during March 16-November 13, 2014, were
screened for inclusion. for cases reported before May 13,
2014, a confirmed case was defined as illness in any
person hospitalized with bilateral pneumonia and laborato-
ry con- firmation of MERS-CoV infection on the basis of a
positive real-time reverse transcription PCR targeting 2
genes: the upstream of E gene and the open reading
frame la gene (22). The case definition was revised on
May 13, after which a confirmed case was defined as labo-
ratory confirmation and any 1 of the following 4 clinical
definitions: 1) fever and community-acquired pneumonia
or acute respiratory dis- tress sundrome based on clinical
or radiologic evidence; 2) healthcare-associated pneumo-
nia based on clinical and ra- diologic evidence in a hospital-
ized person; 3a) acute febrile (>38°C) illness, b) body
aches, headache, diarrhea, or nau- sea/vomiting, with or
without respiratory symptoms, and c) unexplained leuco-
penia (leukocytes <3.5 x 109 cells/L) and thrombocytope-
nia (platelets <150 x 109/L); 4) protected or unprotected
exposure of a person (including a healthcare worker) to a
confirmed or probable MERS-CoV infection and upper or
lower respiratory illness within 2 weeks after exposure
(23-25). for this study, case-patients were select- ed
from among symptomatic patients whose illness met the
case definition in place at the time of report and who met
the study inclusion criteria described below

Case and Control Selection

Primary MERS-CoV cases were defined as cases in per-
sons without known exposure to other MERS-CoV cases
or re- cent (within 14 days) exposure to healthcare set-
tings (8,5). MERS-CoV case-patients meeting this defini-
tion were presumed to have acquired infection through
nonhuman contact. A trained MoH interviewer contacted
the case- patient or proxy by phone or in person to con-
duct an initial screening. Case-patients were excluded if,
within 14 days before onset of their MERS-CoV illness,
they had been ad- mitted to or visited any healthcare fa-
cility; had worked in a healthcare facility in any capacity;
had a recognized epi- demiologic link with another person
either with confirmed MERS-CoV infection or with an
acute respiratory illness
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We created a final multivariable model through step-
wise elimination of nonsignificant variables until all
remain- ing variables in the multivariate model were sig-
nificant at p<0.0S. Interactions between risk factors
were also evalu- ated in the multivariable analyses

Results

During March 16-November 13, 2014, a total of 535 pa-
tients with laboratory-confirmed MERS-CoV infection
were reported to the MoH. After screening based on
the ex- clusion criteria, 34 patients were identified as
possible pri- mary case-patients. Two persons refused
to participate, and 2 did not meet the age criteria for
inclusion. The remaining 30 case-patients, representing
8 of 13 regions in Saudi Ara- bia, were enrolled in the
study (figure). Symptom onset dates for enrolled
case-patients ranged from february 25 through No-
.vember 2, 2014

We identified and included 116 controls: 4 age-, sex-
and neighborhood-matched controls for each of 28
case-patients and 2 controls for each of the 2 remain-
ing case-patients. Of the 116 controls, ages for B ex-
ceeded the age-matching criteria by 1-5 years. One
case-patient did not have a formal residence; after his
interview, 4 controls were selected from the vicinity
.of the area where he spent his nights

Case-patients and controls were interviewed during
June B-November 29, 2014, Interviews with case-pa-
tients and controls were conducted on the same day, a
median of

e

L
Tabuk (1)

KUWAIT

L=
Hafar al Batin (1)

activities (feeding animals, cleaning housing, slaughter-
ing, assisting with birth, milking, kissing or hugging, or oth-
er related tasks). Indirect animal exposure in the 14 days
before illness onset was defined as having visited set-
tings where animals were kept but without having direct
con- tact; or exposure to household members who them-
selves had direct animal exposure. When assessing animal
expo- sure during the previous 6 months, participants
self-defined direct physical contact. Interviews with
case-patients and controls were conducted in Arabic or
Enaglish

Because this investigation was part of a public health re-
sponse, MoH and the US Centers for Disease Control and
Prevention (COC; Atlanta, GA, USR) determined it to be non-
research and therefore not subject to institutional re-
view board review. We obtained written informed con-
.sent from all participants or their proxies

Statistical Analysis

We used Epi Info 7 (COC, Atlanta GA, USRA) for data entry
and SAS version 9.3 (SAS Institute Inc., Cary, NC, USR) for
data analysis. Characteristics that were not part of the
matching process for case-patients and con- trols were
compared using x2 tests, fisher exact tests, or t tests.
We used exact conditional logistic regression to estimate
odds ratios (ORs), 95% mid-p Cls, and exact p values for po-
tential risk factors for MERS-CoV illness. factors found
to be significant (p<0.05) in the univariate analysis were
further evaluated in multivariable analyses

figure. City or gover-
norate of residence of
persons with primary
Middle East respiratory
syndrome coronavirusin-
cluded in the study,
Saudi Arabia, March
16-November 13, 2014

Al Khobar (1].

Riyadh (4)
L J

Jeddah (5) Taif (4)
®s e
Makkah (1)

e o
Al Baha (1) Bishah (1)

Najran (3)
*

e * QATAR
Al Hofuf (3)

Wadi Al Dawasir (2)
[}
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and to have had direct contact with a dromedary while
-there (40% vs. 15%, OR 5.03, 95% Cl 1.66-16.88). Case
patients also were more likely than controls to have
had direct phusical contact with dromedariesin the pre-
(vious B months (37% vs. 13%, OR 7.67, 95% Cl 2.10-36.08
Case-patients were no more likely than controls to
report exposure to bats, goats, horses, sheep, or the
products of these animals; however, direct cattle expo-
sure was signifi- cantly associated with iliness (13% vs.
3%, OR 6.00, 95% Cl 1.02-48.44). No differences were
noted in consump- tion of fruits; vegetables; or animal
products, including uncooked meat, unpasteurized
animal milk, or dromedary urine (online Technical Appen-
dix Table 1, http://wwwne. cdc.gov/EID/arti-
cle/22/01/15-1340-Techappl.pdf). We observed no sig-
nificant differences in dromedary expo- sures be-
tween case-patients interviewed directly and those in-
terviewed by proxy

Case-patients were more likely than controls to have
,underlying medical condition (70% vs. 42%, OR 5.11 1<

Cl 1.70-18.67). Diabetes mellitus (55% vs. 28%, OR 95%

Cl 1.45-10.25); heart disease (37% vs. 12%, OR 95% ,3.72
C11.81-15.46); and chronic lung disease (13% vs. 95% , 5.1
1%, OR 17.68, 95% Cl 4 22-c0) were each reported sig- nifi-
cantly more frequently among case-patients than
among controls. No significant dif ferences were identi-
fied in other reported health conditions (asthma,
kidney failure, chronic liver disease, cancer, blood disor-
ders, or conditions requir- ing corticosteroid use).
Case-patients also were more likely than controls to
currently smoke tobacco (37% vs. 19%. OR 3.14, 95% Cl
1.10-9.24). Using siwak during the ex- posure period was
associated with a lower risk for MERS- CoV iliness (25%
(vs. 49%, OR 0.24, 95% Cl, 0.06-0.77

days (range 0-192 days, interquartile range 12-70 27
(days

.after case-patients’illness onsets

Median age of case-patients was 49 years; 97% were male
(Table 1. Rate of ownership of a barn or farm with animals
was similar between case-patients and controls, but
income was higher for case-patients than for controls
(53% vs. 34%, respectively, had a monthly income of
>6,000 SAR [US $1,600]; 2013 gross national income per
capita is $2,188/month in Saudi Arabia [27]). Other demo-
graphic features between the groups were similar. At the
time of interview, 7 (23%) case-patients were deceased,
and 10 (33%) were too ill to be interviewed. for these 17
(57%) case-patients and for 1 (1%) control, a family
member served as proxy. Case-patients interviewed by
proxy were more likely than those interviewed directly to
have under- lying medical conditions but were similar in
age, other de- mographic characteristics, and animal-re-
lated exposures

Severalexposures were associated with MERS-CoV by uni-
variate analysis (Table 2). During the 14 days be- fore ill-
ness onset, case-patients were more likely than con-
trols to have had direct dromedary exposure (33% vs. 15%,
OR 3.73, 95% Cl 1.24-1180); to keep dromedaries in or
around the home (30% vs. 15%, OR 3.34, 95% CI 1.04- 10.98);
or to have visited a farm where dromedaries were pres-
ent (90% vs. 53%, OR 11.57, 95% Cl 2.67-20); Among those who
visited a farm where livestock were kept during the expo-
sure period, case-patients were more likely than controls
to have milked dromedaries (50% vs. 23%, OR 10.36, 95% Cl
2.47-c0). Case-patients also were more like- ly than con-
trols tolive in the same household as someone who had vis-
ited a farm with dromedaries during the previ- ous 14
(days (30% vs. 12%, OR 3.95, 95% CI 1.23-13.72

Table 1. Demographic characteristics of Middie East respiratory syndrome coeronavirus case-patients compared with age- and sex-
matched neighborhood controls. Saudi Arabia, March 16-November 13. 2014

Vanaole” Total, no. (%), n = 146 Case-patients. no. (%), N = 30 CONIols. no. (%), n= 116 p value

Sex 1.0007
F 5(3) 1(3) 4(3)
M 141 (97) 29 (97} 112 (97)

Interview respondentt <0.0017
Self 128 (88) 13 (43) 115 (99)
Proxy (relative) 18 (12) 17 (57) 1(1)

Nationality 0.620§
Saudi 98 (67) 19 (63) 79 (68)
Non-Saudi 48 (33) 11 (37) 37 (32)

Education 0.850§
Primary school or less 85 (45) 14 (47) 51(44)
More than primary school 81 (55) 16 (53) 65 (56)

Household income (monthly)t 0.0475
<6,000 SAR 91 (62) 14 (47) 77 (68)
=5,000 SAR 55 (38) 16 (53) 39 (34)

Marital status 0.475§
Never mamied 8 (5) 3010} 5(4)
Married 133 (91) 26 (87) 107 (92)
Widowed 5(3) 1(3) 4(3)

“Median ages (ranges) in years are 3= follows: case-patents. 49 (20-72) controls B0 (10-74); all. 50 (10-74), p<0.848, pocied 1 test.

*Fisher exact tast,
33tatistically significant (p<0.05).
§y“ test
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Table 2. Animal-related exposures. underiying health conditions, current fobacco use. and siwak use for Middle East respiratory
syndrome coronavirus case-patients compared with matched controls Saudi Arabia, March 16-November 13, 2014

No. (%} with exposure*®

Ca Contrals,
Variable n=30 n=116 Odds ratio (35% Cl) p value
Animal-related exposures

Household members freguently visit farms with dromedariestt 12430 (40) 141115(12) 7.06(223-26.46) <=0.001

Household members visited a farm with dromedaries during $/30 (30) 14115{12) 395(123-13.72) 0.018

exposure period}

Household members had direct contact with dromedaries during 12/30 {40} 171114 (15) 503(166-16.88) 0.004

expesure period}§

Spouse 430 (13) 41118 (3) 426(086-23.41) 0.085
Other relativest 7130 (23) 7M16(6)  459(1.36-1627)  0.012
Domestic helpt 530 (17) 3116 (3) 1504 (196-369.59) 0.006

Dromedaries kept in‘around home during exposure periodis 9/30 (30) 171115 (15) 3.34(104-1098) 0.047

Goats kept infaround home during exposure periodt§ 1/30 {3) 22/1115{19) 008 (0.003-0.58) 0.011

Horses kept infaround home during exposure peried§ 1/29 (3) 0/115 {0) 4.00 (0.44-x) 0.200

Bats infaround house during exposure pericd§ 328 (11) 11112 {(10) 1.60 {0 24-9.23) 0.645

Sheep kept infaround home during exposure period§ 10430 {33) 221115(19) 3.34(097-12.19) 0.057

Sheep present at a slaughterhouse visited during exposure 1430 {3) 18116 {16) 0.15(=0001-0.56) 0.040

periodf§

Visited farm where livestock were kept during expesure period§ 10/29(34) 321116(28) 167(052-542)  0.393
Dromedary present on farmi 9/10 (90) 17132 (53) 11.57 (2.67-x) 0.013
Milkec¢ dromedanes while on farmzt SM10 (50) 7131 (23) 10.36 (2.47-—x) 0.013

Visited other livestock venue (i.e., not farm, market, 7029 (24) 121111 {11) 333(1.001-11.05) 0.040

slaughternouse, racetrack. or stable) during exposure penodi§

Direct physical contact with dromedary duning last 6 mot 11/30 (37) 15116 {13) 767 (210-36.08) 0.001

Any direct contact with a dromedary during exposure period$8§9 1030 {33) 17116 (15) 373 (124-11.80) 0.020

Any direct contact with a goat during exposure period§ 430(13) 22116{(19) 064(0.17-202) 0.584

Any direct contact with a§ sheep during exposure period§T 10/30 {33) 38/116 (33) 1.03{0.37-2.77) 1.000

Any direct contact with a horse during exposure period§y 1730 {(3) 0/116 {0) 4.00(0.44—x) 0.200

Any direct contact with caffle during exposure period§Y 430 (13) 4116 (3) 6.00(102-4544) 0.043

Underlying health conditions and behaviors

Diabetest 16429 [35) 321116 (28) 3.72(1.45-10.25) 0.005

Emphysema, chrenic bronchifis, or other chronic lung diseaset 4130 (13) 17113 (1) 17.68 (4. 22-x) 0.003

Hearl diseaset 11/30 (37) 14/114 {12} 511(181-15.46) 0.002

Current smokert 11430 (37) 221116 (19) 3.14{1.10-9.24) 0.030

Any underlying conditioni= 21430 {70) 49/1186 (42) 511(1.70-15.67) 0.004

Any underlying condition, including current smokingZ 27130 (90) 64/116 (55) 755(232-3345) <=0.001

Using siwak during exposure pericdi§ 7128 (25) 56/114 (49) 0.24 {0.06-0.77) 0.023

Denominators vary on the basis of completeness of responses or reflect subsets*

Dromedaries, dromedary camelst
(Statistically significant (p<0.05+

The exposure period of cases is defined as the 14 days before the date of the first sumptom onset. for controls,§
the exposure period is the same as for the case to which they are matched

Direct animal contact includes any of the following specific exposures: physical contact with animals or animalf
products (i.e., carcasses, body fluids, secretions, urine, excrement, or raw meat) in any setting (i.e., farm, live-
stock market, slaughterhouse, racetrack or stable, or other animal-related venues) or engaging in certain ani-

having diabetes (adjusted OR 6.95, 95% ClI
(1.85-26.12

or heart disease (adjusted OR 6.09, 95% CI
1.61-22.94) or currently smoking tobacco (ad-
justed OR 7.36, 95% C| 1.75-30.94). We identified
no significant interactions for direct drome-
dary exposure, having diobetes, having heart
disease, or currently smoking tobacco and
other exposures, underlying conditions, or be-
Jhaviors

Multivariable analysis yielded a final model in which
direct dromedary exposure in the 2 weeks before ill-
ness onset was associated with MERS-CaV iliness (ad-
justed OR 7.45, 95% Cl 1.57-35.28), along with having
diabe- tes (adjusted OR 6.99, 95% Cl| 1.89-25.86) or
heart dis- ease (adjusted OR 6.87, 95% Cl 1.81-25.99)
or currently

smoking tobacco (adjusted OR 6.84, 95% Cl 1.68-27.94)
(online Technical Appendix Table 2). When substitut-
ing direct physical contact with dromedaries in the
previ- ous B months for direct dromedary exposure
in the past 2 weeks, we found this exposure to be sig-
nificantly associ- ated with MEAS-CoV illness (adjust-
ed OR 14.59, 95% Cl 2.38-89.55) along with previously
sidentified risk factors
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When writing the results section,

avoid doing the following:

1-Discussing or interpreting your

results.

2-Reporting background information

or attempting to explain your

findings.

3-lgnoring negative results.

4-Including raw data or intermediate

calculations.

5-Be as factual and concise as possible

in reporting your findings.
6-Confusing figures with tables.
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