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Background: Obstructive sleep apnea (OSA) is a common health 
problem with an estimated prevalence of 4% among men,
many of whom are undiagnosed and untreated. 
objectives: To compare demographic characteristics, health 
profiles, risk factors, and disease severity in Arab and Jewish 
men with OSA syndrome.
methods: In this cross-sectional study we retrospectively 
analyzed clinical data from the medical files of men ≥ 22
years old who were referred to the Rambam Medical Center 
sleep clinic during the period 2001–2009 with a suspected
diagnosis of OSA. OSA severity was measured using the 
apnea-hypopnea index (AHI). Categorical variables were 
compared using the chi-square test. Relations between OSA 
severity and a set of independent risk factors were assessed 
by linear regression analysis.
results: A total of 207 men were included (39 Arabs, 19%; 168
Jews, 81%). Arab participants were younger than their Jewish
counterparts (45.5 ± 8.9 years vs. 49.8 ± 11.8, P = 0.04)
and their body mass index (BMI) was higher (33.1 ± 5.1 vs.
30.0 ± 4.4, P = 0.001). OSA severity (AHI score) was higher
among Arab men, with low, medium and high severity scores 
seen in 10%, 33% and 56% of Arab men vs. 35%, 29% and
37% of Jewish men, respectively [T(198)=2.39, P = 0.02].
Mean blood oxygen saturation was comparable.
conclusions: Arab men presenting for evaluation of sleep 
apnea harbored more severe OSA symptoms, were younger, 
and had higher BMI compared to Jewish men. Since OSA 
syndrome evolves for several years until it becomes 
severe, these findings suggest that Arab men seek medical 
assistance later than Jewish men with OSA.
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aBstract:

KeY words:

o bstructive sleep apnea (OSA) is a sleep-related breathing 
disorder characterized by recurrent upper airway obstruc-

tion, resulting in sleep breathing difficulties and impaired sleep 
quality. These disturbances lead to disrupted nighttime sleep, 

frequent arousal, and excessive daytime sleeping. OSA is com-
mon in the general adult population, affecting about 4% of 
adults in the United States [1]. Despite this high prevalence, it 
is often not diagnosed or is diagnosed only during late-stage 
disease [2].

The most prominent risk factor for OSA is obesity [3]. 
Several studies have highlighted the links between OSA and 
cardiovascular or metabolic diseases [4,5], quality-of-life, 
depression [6], and work and car accidents [7-9]. The adult 
Arab population in Israel has higher rates of obesity, cardio-
vascular mortality, and other risk factors for OSA compared 
with the Jewish population [10,11]. We aimed to determine 
whether OSA syndrome is detected at later stages among 
Arab men, and to compare the demographic and risk profiles 
of OSA patients in the two populations.

Patients and metHods 

The study group included consecutive male patients aged 22 
and older living in northern Israel, who were referred to the 
sleep clinic at the Rambam Medical Center during 2001–2009 
and whose clinical presentation was consistent with the OSA 
syndrome. Data for this retrospective cross-sectional study 
were collected from the personal files of each examinee in 
the sleep clinic. This file includes demographic data, weight, 
height, smoking habits, and data on relevant illnesses, including 
dyslipidemia, hypertension, diabetes mellitus, coronary artery 
disease, and others. Data regarding sleep apnea evaluation, 
including respiratory indices, were obtained from the home 
sleep-testing device (WatchPAT™, Itamar Ltd, Caesarea, 
Israel). OSA severity was ranked using the apnea-hypopnea 
index (AHI) of the American Academy of Sleep Medicine [12]. 
The AHI is an average that represents the combined number of 
apneas and hypopneas that occur per hour of sleep. There are 
three levels of OSA: 
•	 mild OSA, where an AHI of 5–15 is characterized by invol-

untary sleepiness during activities but requires little attention
•	 moderate OSA, AHI 16–30, typified by involuntary sleepi-

ness during activities that require some attention
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•	 severe OSA, AHI >30 with involuntary sleepiness during 
activities such as driving, which requires more active treat-
ment. 

Obesity was scored using categories of body mass index 
(BMI) established by the 1997 World Health Organization 
(WHO) Obesity Meeting [13]. The work was approved by the 
ethics committee of the University of Haifa.

statistical analYsis 

Data were stored and analyzed using SPSS 19.0 for Windows. 
Data for normally distributed variables (age, BMI, AHI, and 
minimum oxygen saturation level) were analyzed using the 
parametric t-test; the chi-square test was used for categorical 
variables (smoking habits, comorbidities). A linear regression 
analysis was performed in order to ascertain the relationship 
between severity of sleep apnea (AHI, the dependent variable) 
and a set of independent risk factors, adjusted for all other 
variables. 

results

A total of 207 men were included in the study: 168 Jews (81%) 
and 39 Arabs (19%). The Arab examinees were about 4 years 
younger than the Jewish examinees (45.5 ± 8.9 vs. 49.8 ± 11.8, 
P = 0.04 [Table 1]. The mean BMI of Arab subjects was sig-
nificantly higher than that of the Jews (33.1 ± 5.1 vs. 30.0 ± 
4.4, P = 0.001). Among Jewish participants, 8.9% had normal 
BMI (18.5–24.9), 46.4% were overweight (BMI 25.0–29.9) 
and 44.6% were obese (BMI ≥ 30); however, among Arab men 
only 5.3% had normal BMI, 31.6% were overweight, and 63.2% 
were obese.

AHI scores for OSA severity were significantly higher 
among Arab men [t(198)=2.39, P = 0.02]. Among Arabs in 
the study population, 56.4% were diagnosed with severe OSA 
syndrome, 33.3% with medium severity, and 10.3% with low 
severity. Among Jewish patients, 37.3% suffered from severe 
OSA syndrome, 29.1% from medium severity, and 34.8% were 
diagnosed with low severity OSA. There was no significant 

difference between the two ethnic groups with respect to the 
mean minimal blood O2 saturation.

Table 2 provides a comparison between the two groups 
of examinees regarding certain comorbidities and smoking 
habits. Smoking was significantly more prevalent among Arab 
examinees as compared with Jewish examinees (P < 0.001). 
Similarly, the prevalences of dyslipidemia, ischemic heart 
disease (IHD) and obstructive lung disease were significantly 
higher among the Arab examinees than the Jewish examinees. 
There was no significant difference in the prevalence of hyper-
tension between the two ethnic groups (P = 0.87).

Multiple linear regression analysis was conducted to assess 
potential relationships between AHI and several independent 
risk factors, including age, BMI, current smoking, hyperten-
sion, obstructive lung disease, IHD, and ethnicity. As BMI and 
dyslipidemia are not independent of one another, only BMI 
was included in the analysis. Because the variable AHI was 
not normally distributed, a log transformation was used in 
the regression model. Residual analysis of the model showed 
a good agreement with normal distribution and stability of the 
variance. The results of this analysis are shown in Table 3. Of 

table 1. Comparison of mean age, BMI, AHI events and minimal 
blood oxygen saturation of Arab and Jewish examinees

Jewish
± sd

arab
± sd t P value

Age (years) 49.8 ± 11.2 45.5 ± 8 .9 2.12 0.04*

BMI (kg/m2) 30.0 ± 4.4 33.1 ± 5.1 2.94 0.001**

AHI (events/hr) 29.6 ± 22.8 39.4 ± 22.5 2.39 0.02*

Min blood O2 Sat. (%) 80.8 ± 10.2 79.4 ± 10.2 t 0.43

SD = standard deviation, BMI = body mass index, AHI = apnea/hypopnea 
index; t = t-test for two independent samples
*P < 0.05 
**P < 0.01

table 3. Standardized regression coefficients of the independent 
variables for predicting AHI*

independent variables coefficient P value

Ethnicity 0.0866

Age 0.0540

BMI 0.3470 0.001

Smoking 0.1197

Diabetes mellitus 0.1177

Ischemic heart disease 0.0559

Obstructive lung disease -0.0607

Hypertension -0.0425

R2 0.18

F 3.9 0.001

*Due to missing values only 151 subjects were included in this analysis

table 2. Differences between the two study groups regarding smoking 
habits and the prevalence of comorbidities commonly linked to OSA

Jewish men
n=168

arab men
n=39 c2 P value*

Smoking 43 (32%) 21 (68%) 13.9 0.001

Hypertension 57 (36%) 16 (43%) 0.7 0.40

Hyperlipidemia 25 (16%) 12 (33%) 5.73 0.02

Diabetes mellitus 14 (9%) 3 (8%) 0.03 0.87

Ischemic heart disease 15 (10%) 10 (29%) 8.78 0.03

Obstructive lung disease 13 (9%) 10 (30%) 10.6 0.01

*Chi-square test
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In addition, OSA has been shown to be associated with other 
health conditions such as impaired glucose metabolism [24,25].

conclusions

Our findings indicate that, as a rule, Arab subjects suffering 
from obstructive sleep apnea are diagnosed at more advanced 
stages of their disease, and their syndrome is associated with a 
more severe level of comorbidities, including obesity, metabolic 
syndrome and ischemic heart disease. These characteristics 
attest to reduced awareness of the syndrome by both the indi-
viduals and health professionals in this community. Thus, early 
detection of OSA syndrome and awareness of related harmful 
health and functional effects mandates greater attention to this 
syndrome in obese persons, especially in the Arab population.
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HIV-1 mutates rapidly, making it difficult to design a
vaccine that will protect people against all of the virus’ 
iterations. A potential successful vaccine design might 
protect by eliciting broadly neutralizing antibodies (bNAbs), 
which target specific regions on HIV-1’s trimeric envelope
glycoprotein (Env). Jardine et al. (Science 2015; 349: 139)
used mice engineered to express germline-reverted heavy 
chains of a particular bNAb and immunized them with an 
Env-based immunogen designed to bind to precursors of 
that bNAb. Sanders et al. (10.1126/science.aac4223) com- 
pared rabbits and monkeys immunized with Env trimers 

that adopt a native-like conformation. In both cases, immu- 
nized animals produced antibodies that shared similarities 
with bNAbs. Boosting these animals with other immunogens 
may drive these antibodies to further mutate into the 
longsought bNAbs. Chen et al. (p.156) report that retaining
the cytoplasmic domain of Env proteins may be important 
to attract bNAbs. Removing the cytoplasmic domain may  
distract the immune response and instead generate anti- 
bodies that target epitopes on Env that would not lead to 
protection.
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Hiv vaccination steps in the right direction

Genetic evidence implicates the loss of bone morphogenetic 
protein type II receptor (BMPR-II) signaling in the endothe-
lium as an initiating factor in pulmonary arterial hypertension 
(PAH). However, selective targeting of this signaling pathway 
using BMP ligands has not yet been explored as a therapeutic 
strategy. Long and fellow-researchers identified BMP9 as the
preferred ligand for preventing apoptosis and enhancing 
monolayer integrity in both pulmonary arterial endothelial 
cells and blood outgrowth endothelial cells from subjects 
with PAH who bear mutations in the gene encoding BMPR-II, 
BMPR2. Mice bearing a heterozygous knock-in allele of a

human BMPR2 mutation, R899X, which the authors gener- 
ated as an animal model of PAH caused by BMPR-II defi- 
ciency, spontaneously developed PAH. Administration of 
BMP9 reversed established PAH in these mice, as well
as in two other experimental PAH models, in which PAH 
develops in response to either monocrotaline or VEGF re- 
ceptor inhibition combined with chronic hypoxia. These results 
demonstrate the promise of direct enhancement of endothelial 
BMP signaling as a new therapeutic strategy for PAH.
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selective enhancement of endothelial BmPr-ii with BmP9 reverses pulmonary arterial hypertension




