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A large body of research has established that physical activity 
reduces the risk of many diseases and raises quality of life [1]. 
However, in developed countries a sedentary lifestyle is com-
mon and leads to increased morbidity and mortality. By the 
same token, an increase in a sedentary lifestyle is characteristic 
of the adoption of a more western lifestyle. One of the major 
challenges in promoting health today, therefore, is to increase 
the population’s involvement in physical activity. 

Recently the committee for the promotion of physical activ-
ity appointed by the National Council for Health Promotion in 
Israel published a position paper and initial recommendations 
[2]. These emphasized the need for information on current 
physical activity in order to plan interventions for increasing 

such activity in the community. Information on levels of physi-
cal activity are collected by self-reporting and depends on the 
measures used. There is no internationally agreed definition or
measure of physical activity and many different self-reported 
measures exist [3]. During the last two decades several stud-
ies were conducted to estimate the level of physical activity in 
Israel. However, the self-reported questions on this activity were 
not always identical and the categories of being physically ac-
tive differed, precluding comparisons between the various stud-
ies. Only the KAP (knowledge, attitudes and practices) survey 
run by the Ministry of Health during the 1990s and up to 2004 
used the same measure of physical activity [4,5], which was 
also used in the present study.

The position paper and initial recommendation contains a 
summary of the surveys conducted in Israel during the last 6 
years [2]. Generally, about 30% of the population in Israel is 
physically active more than twice a week. Comparing levels of 
activity in Israel to other countries is problematic because of 
differences in the way physical activity is measured and report-
ed. In Europe in 2002 the percentage of adults who reported 
vigorous physical activity during the preceding 7 days ranged 
from 57% in the Netherlands to 28% in Spain [6]. Rutten and 
Abu-Omar [7] reported that in 2002 the mean number of days 
a week of vigorous activity was 1.49 and of moderate activity 
2.7. There is a large difference between leisure-time activity and 
physical activity, when taking into account factors like the work-
place, home and transport, and this may differ between various 
societies. In the United States in 2002, 32% of adults engaged 
in regular leisure-time physical activity (light-moderate physical 
activity for 30 or more minutes, five or more times a week) [8].

Today, evaluating national health promotion activities to 
promote physical activity can be achieved by surveys such as 
the ones reported in this study. Randomized control trials are 
not optional as control groups do not exist. Therefore, the first
aim of this study was to identify a self-reported sedentary life-
style in the Jewish and Arab Israeli population and in specific
communities and compare it to past and future levels of activ-
ity. Best practices in health promotion suggest that targeting 
interventions for specific populations increases the chances of
success. However, to do this we need information for character-
izing these specific populations with specific needs. Therefore,
the second aim of this study was to identify populations at risk 
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for a sedentary lifestyle and so be able to follow these specific
groups in the future.

Methods
Survey methodology
Two health surveys were performed in 2002 and 2003 at the 
Israel Center for Disease Control. Each survey had a different 
questionnaire depending on the aim of the survey, although 
certain parts of the questionnaires were identical. Both surveys 
were conducted by telephone.

The KAP survey (Knowledge, Attitudes and Practices survey) 
The KAP survey was conducted during 2002 and respondents in 
this survey were above 18 years old. As most Israeli households 
(94.4%) have telephone lines [9], a random sample of telephone 
numbers was drawn from a computerized list of subscribers 
to the national telephone company. From these numbers the 
fax numbers, disconnected numbers, commercial numbers and 
households without a resident aged 18 or over were deleted, 
leaving 10,113 households in the telephone survey. Each house-
hold was contacted at least six times at different times of the 
day before they were considered lost to follow-up. Overall, 2,260 
households (22.3%) could not be located, leaving 7,853 house-
holds that were contacted. A total number of 5,031 respondents 
in the telephone survey completed the questionnaire, giving 
a response rate of 64%. Non-responses due to refusal (36%) 
included outright refusals, partially completed interviews, and 
repeated postponements. The analysis was performed on 4,191 
respondents after deletion of an over-sampling from the south-
ern part of the country, respondents aged 18–20, and those not 
responding to the physical activity questions.

The EUROHIS
The EUROHIS (European Health Interview Survey) project, led 
by the World Health Organization Regional Office for the Eu-
ropean region, is an international project to develop common 
instruments for health surveys for international comparisons of 
health data. The Israeli component of this survey was conducted 
during 2003–2004 at the Israel Center for Disease Control. More 
information regarding the conduct of the survey and develop-
ment of the questionnaire can be obtained from the report [10]. 
Respondents were aged 21 or older. The survey was divided into 
four modules. This analysis is based on the first two modules
conducted during 2003. The modules run during 2004 were not 
included in this survey so as not to add the factor of change 
over time. A random sample was obtained in the same way as 
the sample of the KAP survey. A total of 10,586 eligible house-
holds were included in the sample; 2,623 households (24.8%) 
could not be located, leaving 7,963 households that were con-
tacted. A total number of 4,763 respondents, men and women, 
completed the questionnaire, yielding a response rate of 59.8%. 
Non-responses due to refusal (40.2%) included outright refusals, 
partially completed interviews and repeated postponements. The 
analysis was performed on 4,762 respondents after deletion of 
those not responding to the physical activity questions.

The questionnaire
The Hebrew questionnaires were translated into Arabic and 
Russian and back into Hebrew. Trained interviewers in Hebrew, 
Arabic, or Russian conducted the survey. 

Physical activity was measured by self-reporting. Respondents 
were asked if they are generally physically active for at least 
20 consecutive minutes – whether walking, running, swimming 
playing ball games or any other sports activities. Those answer-
ing positively were asked to report the frequency of activity, 
choosing one out of four categories: nearly every day or every 
day, once or twice a week, once or twice a month, less than 
once a month (see Appendix). The percent of active respon-
dents was calculated from the total population. Around 50% of 
the respondents answered the first question that they were ac-
tive, and about 60% of these reported being active nearly every 
day or every day, around 35% were active once or twice a week, 
and about 5% once or twice a month. Sedentary lifestyle was 
defined as activity less than once a week. The wording of the
question was the same in both surveys. 

Arabs described themselves as Arab Moslems, Druze, or 
Arab Christians. Immigrants were defined as respondents 
born in the former Soviet Union and immigrating to Israel 
after 1989. Education was assessed by respondents’ answer 
to the question “How many years of schooling do you 
have?” There were three categories: 11 years or less of 
schooling, 12 years, and more than 12 years. Religiosity was 
determined by asking for a self-definition of the level of 
religiosity according to three categories: secular, traditional, 
or religious. Marital status was also a self-reported defini-
tion, with divorced, living separately, single or widowed 
combined to give a category of people without a spouse. 
Current smokers were defined as those answering “yes” to 
the question “Do you smoke?” Respondents also reported 
their weight and height, and their self-reported health which 
was categorized into four levels. 

Statistical analysis
One database was compiled from the two surveys and in-
cluded the above corresponding variables. Analysis sought to 
distinguish the characteristics of those who reported physical 
activity from those who did not. Two-tailed χ2 analyses were 
conducted to identify bivariate associations between physical 
activity (once or twice a week and every day or nearly every 
day) or a sedentary lifestyle and the various demographic vari-
ables. Separate logistic regression models were run for Jews 
and Arabs, and the odds ratio and 95% confidence interval for
reporting sedentary lifestyle were determined for each variable 
in the model. The models were adjusted for the differences 
between the surveys. The models included gender, age, edu-
cation, religiosity, marital status, self-reported health, current 
smoking, body mass index, and type of survey. To compare 
between Jews and Arabs, logistic regression analysis was used 
including both ethnic groups. Statistical significance was es-
tablished at P < 0.05. SAS software version 8.0 was used for 
the analyses. 
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Results
The large database of 9,120 respondents enabled characterizing 
those with low levels of physical activity. Table 1 presents the 
frequency of physical activity by respondents’ age and gender 
according to three levels: every day or nearly every day, once or 
twice a week, and less than once a week. Jews reported being 
sedentary (active less than once a week) (46.0%) significantly
less often (P < 0.0001) than Arabs (62.8%). Among Jews, 43–48% 
(men and women) were active less than once a week, 20% were 
active once or twice a week, and 36.6–31.8% every day or nearly 
every day. Among Arabs, the rates of physical activity were 
lower, particularly among Arab women, with 70.8% being active 
less than once a week. Generally, men engaged in significantly
more physical activity than did women. Among Jews, age was 
associated positively with physical activity (every day or nearly 
every day). Among the younger age group (21–34 years), 27% 
of Jews were active every day or nearly every day compared to 
41.8% of those 65 or older. Among Arabs, the younger respon-
dents reported higher levels of physical activity (22%) and more 
often than did the older ones (15.5%). This phenomenon was 
observed in both men and women (data not presented).

Table 2 shows physical activity less than once a week for 
both ethnic groups by various variables. Both Arab and Jew-
ish respondents who were less educated were more sedentary. 
Those married and defining themselves as religious were more
sedentary in both groups. Veteran Jews were less sedentary than 
new immigrants from the former Soviet Union.

Self-reported health was associated with physical activ-
ity: 63.0% of Jews and 77.6% of Arabs reported being sedentary 
among those with poor health whereas among those reporting 
very good health only 40.4% and 54.0% respectively reported be-
ing sedentary. Overweight and smoking Jews were significantly
more sedentary compared to the non-overweight and non-smok-
ers. Among Arabs, non-smokers and those overweight were 
more sedentary than smokers and those not overweight [Table 
2]. 

To identify the variables associated with low levels of 
physical activity or a sedentary lifestyle, logistic regression mod-
els were run for Jews and Arabs separately and for the whole 

population together [Table 3]. Arabs reported being sedentary 
significantly more often (OR 1.5, CI 1.45–1.97) after adjusting for
all the other variables. 

Among Jews, women were more sedentary than men (OR 
1.23, CI 1.10–1.37); and respondents who were younger, less 

educated, married and religious were 
more sedentary. Those reporting poor 
subjective health were more seden-
tary. Smoking and overweight were 
associated with a sedentary lifestyle 
after the adjustment to all the other 
demographic variables. 

Among Arabs, the odds ratio 
comparing men and women was 
higher than among Jews (OR 2.09, 
CI 1.59–2.73), suggesting that the 
difference between the genders is 
larger in the Arab than in the Jewish 

Table 1. Frequency of physical activity by sociodemographic characteristics (% and no.)

Jews Arabs

Every day or 
nearly every day

Once or 
twice a week

Less than 
once a week

Every day or 
nearly every day

Once or 
twice a week

Less than 
once a week P

Total
Gender
Men

Women

P
Age (yrs)
21–34

35–44

45–54

55–64

65+

P

33.9 (2476)

36.6 (1161)

31.8 (1315)

<0.0001

27.0 (510)

29.1 (367)

33.3 (491)

40.7 (461)

41.8 (580)

20.1 (1468)

20.0 (637)

20.1 (831)

24.5 (463)

21.0 (265)

20.2 (298)

19.4 (220)

12.5 (173)

<0.0001

46.0 (3363)

43.4 (1377)

48.1 (1986)

48.4 (914)

49.9 (629)

46.5 (685)

39.8 (451)

45.8 (635)

20.8 (379)

27.6 (211)

15.8 (168)

<0.0001

22.0 (150)

16.2 (78)

21.3 (54)

18.8 (30)

15.5 (23)

16.4 (300)

20.7 (158)

13.4 (142)

21.7 (148)

15.3 (74)

12.2 (31)

8.6 (14)

5.4 (8)

<0.0001

62.8 (1147)

51.7 (395)

70.8 (752)

56.3 (384)

68.5 (330)

66.5 (169)

72.5 (116)

79.0 (117)

<0.0001

<0.0001

<0.0001

0.002

<0.0001

<0.0001

<0.0001

<0.0001

Table 2. Frequency of physical activity less than once a week by 
sociodemographic characteristics (% and no.)

Jews Arabs P

Education (yrs)
<12

12

>12

P

58.3 (815)

46.7 (1078)

40.7 (1444)

<0.0001

74.7 (664)

55.9 (266)

46.6 (212)

<0.0001

<0.0001

0.001

0.0009

Marital status
Married

Not married

P

47.0 (2388)

44.0 (971)

0.02

67.1 (924)

50.5 (222)

<0.0001

<0.0001

0.012

Religiosity
Secular

Traditional

Religious

P

43.6 (1769)

47.1 (972)

52.6 (600 )

<0.0001

51.7 (172)

61.6 (506)

70.4 (455)

<0.0001

0.0016

<0.0001

<0.0001

Immigrants from the former USSR 
Veterans

Immigrants

P

45.5 (2950)

50.4 (413)

0.008

-

-

-

-

Health
Poor

Not so good

Good

Very good

P

63.0 (301)

51.3 (829)

42.4 (920)

40.4 (831)

<0.0001

77.6 (121)

72.7 (240)

65.3 (309)

54.0 (421)

<0.0001

0.0002

<0.0001

<0.0001

<0.0001

Smoking
Not presently smoking

Currently smoking

P

44.1 (2441)

51.9 (920)

<0.0001

64.1 (913)

58.0 (231)

0.03

<0.0001

0.07

BMI
<30

30+

P

43.6 (2573)

57.1 (549)

<0.0001

56.6 (716)

68.5 (176)

0.0004

<0.0001

0.002

OR = odds ratio 
CI = confidence interval
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OR = odds ratio 
CI = confidence interval

population. Those reporting poor health, less education and 
being married were more sedentary among Arabs. Smoking and 
overweight were not associated with a sedentary lifestyle among 
Arabs after the adjustment in the regression model, whereas in 
Jews these risk factors were associated with a sedentary life-
style. 

The type of survey was added to the regression models 
to eliminate any bias in the analysis due to the survey itself. 
From these two surveys it is possible to identify at-risk groups 
of people reporting less physical activity. The populations most 
in need of attention among Jews are the less educated, women, 
the religious, and those with other behavioral risk factors. It 
may be that the populations most in need of attention in the 
Arab community are Arab women and married Arabs.

Discussion
A sedentary lifestyle is quite frequent among Israelis, with some 
subpopulations being more sedentary than others. Interventions 
should therefore be targeted at both the general population 
and at specific highly sedentary groups. This study combined
two different surveys that employed the same measure for 
assessing physical activity. Various questionnaires are used 
around the world to assess physical activity, ranging from long 
specific questionnaires that include type of activity, duration
and intensity, to one-question measures assessing physical 
activity [11,12]. As recommendations of activity have changed 
along the years, so too have the definitions of physical activity
in the measures used in various studies [13,14]. Most question-
naires measure energy expenditure, however in this study we 
only wanted an indication of the leisure-time physical activity 
levels of Israeli residents; therefore we think the limited mea-
sure used in this study was sufficient for this purpose. In this
study, since we analyzed the frequency of a sedentary lifestyle, 
the exact definition of high levels of physical activity was less
important. Physical activity less than once a week is regarded 
as a sedentary lifestyle by all recommendations for adequate 
physical activity. The frequency among those with a sedentary 
lifestyle may be higher depending on the definition of physical
activity. This definition was used in our survey; and while it

may not be the ideal measure to monitor physical activity and 
energy expenditure it is important to consistently use the same 
measure for population monitoring purposes. Having been used 
several times in Israeli (mainly Jewish) national surveys since 
the 1990s, its continued use is helpful for monitoring trends 
over a long period. For example, in similar surveys in 1994, 
1996, 1998, 2000 and 2002 using the exact same measure, 56%, 
53%, 48% 46% and 45% respectively of the Jewish population 
were sedentary [15]. This can be compared to the 46% of sed-
entary respondents found in this study. A decrease was noted 
in the percent of Israeli Jews reporting a sedentary lifestyle 
during the 1990s, but this decrease has come to a halt in the 
last 5 years. Even after this decrease nearly half of the adult 
population is sedentary. 

This type of measure provides an indication of the percent 
of people who have adopted physical activity as part of their 
lifestyle, but it does not measure all-round physical activity 
and energy expenditure. Therefore, how respondents understand 
the question on physical activity is important when using the 
measure in various ethnic groups such as Jews and Arabs. 
Arabs may include in their perception of physical activity 
other activities as compared to Jews, not enabling comparisons 
between Jews and Arabs; this was also observed in other popu-
lation groups [16]. Moreover, Arabs may be more active when 
including activity related to work, transportation, active living, 
etc. This may limit the conclusions we reach regarding the Arab 
population.

The analysis of both surveys together increases the statistical 
power of the study and permitted us to identify subpopulations 
with high levels of sedentary lifestyles. In these two surveys 
about 46% of the Jewish respondents reported physical activ-
ity less than once a week compared to about 63% of the Arab 
population. After adjusting for other factors associated with 
physical activity the odds of Arabs being sedentary was 1.5 
times higher than Jews. 

Characteristics associated with a sedentary lifestyle were 
only partly similar among Jews and Arabs. In both populations, 
women engaged in less physical activity than men and those 
with higher education in more physical activity than those with 

Table 3. Factors associated with low physical activity among Jews and Arabs: logistic regression model, OR and 95% Confidence Intervals

Variables

Jews
(n=5,741)

Arabs
(n=1,332)

Total population
(n=7,073)

OR CI P OR CI P OR CI P

Jews (0) vs. Arabs (1)

Gender, men (0) women (1)

Age (by year)

Religiosity, non-religious (0) religious (1)

Single (0) vs. married (1)

Education, Low (0) high (1)

Self-reported health, poor (0) good (1)

Non-smoking (0) vs. smoking (1)

BMI ≥ 30, low (0) high (1)

Survey

–

1.23∗
0.99∗
1.12∗
1.16∗
0.76∗
0.78∗
1.40∗
1.48∗
0.98

–

1.10–1.37

0.99–1.00

1.04–1.20

1.03–1.31

0.71–0.81

0.73–0.83

1.23–1.72

1.27–1.72

0.93–1.04

–

0.0002

<0.0001

0.003

0.01

<0.0001

<0.0001

<0.0001

<0.0001

0.54

–

2.09∗
1.01

0.92

1.57∗
0.67∗
0.80∗
1.08

1.20

0.78∗

–

1.59–2.73

1.00–1.02

0.77–1.09

1.16–2.14

0.58–0.78

0.70–0.91

0.82–1.50

0.87–1.65

0.70–0.88

–

<0.0001

0.06

0.33

0.004

<0.0001

0.0007

0.50

0.27

<0.0001

1.50∗
1.35∗
0.99∗
1.10∗
1.10∗
0.69∗
0.74∗
1.18∗
1.26∗
0.90∗

1.45–1.97

1.20–1.48

1.00–1.00

1.01–1.17

1.01–1.27

0.82–0.94

0.88–0.98

1.20–1.54

1.19–1.62

0.96–1.07

<0.0001

<0.0001

0.0006

0.005

0.0003

<0.0001

<0.0001

<0.0001

<0.0001

0.01

∗P < 0.05
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less education. Van der Wilk and Jansen [3] reported that in 
Europe the less educated are generally more sedentary than the 
more educated. In both groups marriage was associated with a 
sedentary lifestyle: married respondents being more sedentary 
than the single respondents, and those with poor subjective 
health were also more sedentary. A similar association was 
reported in Europe where single people reported more physical 
activity [7]. 

Older Jews performed more physical activity; among Arabs 
this was not apparent as age was not associated with physical 
activity. In the U.S. Eyler et al. [17] found similar data regard-
ing good subjective health as a predictor of physical activity, 
although the younger engage in more physical activity.

Secular Jews performed more physical activity than their 
religious counterparts; this was also not apparent among Arabs. 
These differences may be due in part to differences in the size 
of the sample, enabling higher statistical significance in the
Jewish population, or due to different social norms related to 
physical activity in each culture and society. 

Among Jews, physical activity seems to be part of a healthy 
lifestyle and is associated with other behavioral risk factors 
(smoking and obesity); the obese and the smokers performed 
less physical activity. This association is not apparent in Arabs. 
The difference in factors associated with a sedentary lifestyle 
among Arabs and Jews may be due to the different status that 
physical activity holds within the society and culture. Among 
Jews, adopting physical activity as part of a healthy lifestyle may 
be due to awareness of its health benefits. The Arab population
may be in the process of westernization with the associated 
decrease in physical activity due to an increase in a techno-
logically aided lifestyle, and have not yet adopted the “healthy 
lifestyle” now recommended for those sedentary in their daily 
life. The fact that smoking and obesity are not associated with 
physical activity among Arabs strengthens this point. 

The change in lifestyle from a sedentary to a more active 
lifestyle is a major change affected by various factors such as 
attitudes, social norms, environment, availability of resources to 
perform physical activity and more. According to the diffusion 
of innovation theory, it may be that those engaging in physical 
activity are the “early adopters” who have adopted the behavior 
after acquiring knowledge about its importance [18]. Other stud-
ies report that early adopters are usually more educated and 
adopt other health behaviors too; our results correspond with 
this model – namely, the more educated, those with lower BMI, 
and non-smokers perform more physical activity among Jews. 
Additional strategies are necessary to convince the late adopt-
ers to embark on physical activity [18]. 

The major limitation of this study was the measure used 
for physical activity and its perception in the two population 
groups; it attains only a very narrow category of physical activ-
ity without the duration, intensity and type of activity that are 
also important in its evaluation. Therefore, it is preferable to 
look at the sedentary lifestyle that people report. Moreover, 
this measure may not represent the same thing among Arabs 
and Jews due to differences in the context in which the activ-

ity is performed. In Arab society more physical activity may be 
performed as part of daily life and not reported as “physical ac-
tivity” – for example, walking to work among Arabs may not be 
regarded as physical activity. Therefore, the term “physical activ-
ity” may not represent the true amount of energy expenditure. 
However, according to other sources, Arab society is suffering 
from diseases typical of a sedentary lifestyle, such as diabetes 
and heart disease, which have increased in the last decade and 
are characteristic of societies in transition to a western lifestyle 
[19]. This corresponds with the higher rates of a sedentary life-
style in the Arab population compared to the Jewish population 
in this study. Another limitation is the rate of non-respondents 
in the two surveys, diminishing the generalizability of the study, 
however there is no reason to believe that the non-responders 
differ in their levels of physical activity from the responders.

Conclusions
More research is needed to ascertain the levels of physical activ-
ity and energy expenditure, especially in Arab society, as well as 
levels of leisure-time activity in both populations. Moreover, we 
may conclude that different interventions are needed in the two 
populations. In the Jewish population this means more specific
interventions aimed at subpopulations, such as the less educated 
and those with other risk behaviors; and in the Arab population, an 
all-round intervention to increase awareness of a healthy lifestyle.

Appendix
Physical activity measure:

Do you do any sports activity for at least 20 consecutive minutes, such as walking, 

running, swimming or ball games? 

1 – No. 2 – Yes (if yes, how often) 

1. Nearly every day or every day

2. Once or twice a week

3. Once or twice a month

4. Less than once a month.
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Beliefs acquire different values depending on whether we 
rely on them as explanations for why things happen, or 
instead focus on figuring out explanations of how these
beliefs evolved. In surveys of Boston train station patrons, 
Preston and Epley found that a statement describing human 
behavior – individuals prefer partners with similar charac-
teristics – was regarded as being important and relevant 
when it was applied as a causal guide for organizing and 
predicting life’s events. On the other hand, coming up with 

possible explanations as motivating this statement reduced 
its perceived value, perhaps as a consequence of relegating 
it to an intermediary in a chain of causes and effects. The 
authors go on to point out that this valuation hierarchy is 
consistent with the weighting of scientific disciplines provid-
ing mechanistic insights, such as neuroscience, over those 
that offer broader-scale analysis, such as social psychology. 

Psychol Sci 2005;10:826
Eitan Israeli

Capsu le

Believe it or not

Cancer is now the number two killer in the western world, 
second only to old age. In the U.S. some 600,000 people die 
of cancer annually, with one in two men and one in three 
women at risk of developing some type of cancer. Avraham 
Hochberg recently discovered a gene found in fetuses that 
disappears after birth and reappears in huge quantities in 
over 30 types of cancer. Following this research project, Bio-
Cancell developed technology for the targeted elimination of 
cancerous tumors. Cancer is currently fought with radiation, 
chemotherapy and surgery. Hochberg calls the DNA-based 
methods “non-convention weapons.” BioCancell also devel-
oped a drug for destroying the cancer gene based on the 
operating mechanism of the gene, identified by Hochberg.

The drug contains diphtheria toxin, the strongest toxin 
known to science, and plasmid DNA, which will cause the 
toxin to attack only the cancer cells that contain the gene, 
while leaving the surrounding cells unharmed. This therapy 
has been tried on patients with advanced bladder cancer, 
producing effective results with no side effects. BioCancell is 
applying to American and Israeli health authorities for ap-
proval for a broader use of the therapy in humans. The first
trial will include 15 patients, the second 35, and the third 
hundreds of patients. BioCancell manufactures the drug in 
its own labs; the company has registered a series of patents 
on the gene, which is now completely patent-protected.
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BioCancell unveils novel cancer technology
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