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Abstract

Introduction:The presence of social inequalities in tobacco-use has been fully recognized in the interna-
tional literature. Even though cigarette and waterpipe tobacco smoking (WTS) are prevalent in the Arab
region, the literature has not addressed the social determinants of the impending tobacco epidemic.
This study examined the socioeconomic patterning of cigarette and WTS among Jordanian women.
Methods: We analyzed pooled data from four waves of the Jordan Demographic and Health
Surveys: 2002 (N = 5851); 2007 (N = 10 654); 2009 (N = 9879), and 2012 (N = 11 113). We specified
logistic regression models to test the association between education and household wealth and
the two outcome measures, cigarette and WTS, adjusting for other covariates. For each outcome,
we ran time-unadjusted and time-adjusted logistic models.

Results: Cigarette smoking prevalence among Jordanian women remained almost constant
(around 10%) between 2002 and 2012. WTS prevalence steadily increased from 4.1% in 2002 to
10.2% in 2012. Increasing education predicted lower odds of cigarette smoking, whereas increas-
ing household wealth weakly predicted higher odds. As to WTS, increasing household wealth
strongly predicted higher odds of use.

Conclusions: Among Jordanian women, increasing education is protective against cigarette smoking.
Household wealth, on the other hand, exerts a deleterious effect on both forms of tobacco consump-
tion, particularly WTS. This pattern shows that Jordan has not fully undergone the socioeconomic
crossover in tobacco prevalence which characterizes high-income countries. Future control policies
should aim to decrease prevalence but also preempt increasing social inequalities in tobacco use.

Introduction
experiencing an epidemic of waterpipe tobacco smoking (WTS)

Tobacco use is a major public health problem worldwide, particu- particularly among youth.>* Even though the presence of social
larly in Arab countries where it contributes to a large proportion inequalities in cigarette smoking has been fully recognized in the
of the noncommunicable disease burden.'” The Arab region is also international literature,’ to date, little research has examined the
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association between socioeconomic position (SEP) and tobacco use
in Arab populations. Further, studies have not addressed the social
context of cigarette smoking among women in countries with rela-
tively high female prevalence, such as Jordan and Lebanon.

Evidence on the social determinants of tobacco use in low and
middle-income countries shows that different social patterns emerge
depending on the type of tobacco (smokeless, bidi, or cigarettes)
and the SEP measure under investigation.® In China and India,
which have two of the highest rates of tobacco use worldwide, high
education groups are less likely to smoke and more likely to quit
than those with low education.®® In contrast to education, income
exhibits a positive relationship with cigarette smoking among rural
Chinese men.® Moreover, the social patterning of tobacco use may be
different for women than men. In Colombia for example, smoking in
men shows inverse education and wealth gradient; cigarette smoking
in women, however, exhibits a bell-shaped association with wealth
and no association with education.’

Evidence suggests that social inequalities in tobacco use in low
and middle-income countries begin to take shape as smoking rates
decline and with the implementation of tobacco control policies.
For example, in Madagascar, a country which only recently began
to implement tobacco control policies, evidence shows no associa-
tion between cigarette smoking and SEP among men.!® On the other
hand, the declining cigarette smoking prevalence in Colombia has
been primarily due to decreasing smoking among men in higher edu-
cation and higher wealth groups.’

In this study, we explored the socioeconomic patterning of
cigarette and WTS in women of reproductive age in Jordan. The
prevalence of cigarette smoking in Jordan is 43.4% among men
(the highest male prevalence in the Arab region) and 8.5% among
women.!'" Whereas the 8.5% prevalence among women is low in
comparison to Europe and the United States, Jordanian women
exhibit the second highest smoking rate in the Arab region after
Lebanon. The prevalence of WTS in the general population in Jordan
is uncertain, although two recent studies among university students
have reported a very high overall rate of 42.7%, with 64.4% of male
students smoking waterpipe at least monthly.!>13

To our knowledge, socioeconomic inequalities in tobacco use
in Jordan have not been examined based on representative data.
Whether the social patterning of smoking in this upper middle-
income country (http://data.worldbank.org/country/jordan) fol-
lows the established epidemic model, whereby tobacco use becomes
increasingly concentrated in lower socioeconomic groups, has not
yet been tested. We utilized four waves of the population-based
Demographic and Health Surveys (DHS), which collect data pri-
marily on women and children in developing countries, to examine
whether tobacco use among Jordanian women is associated with
social disadvantage, as in the case of high-income developed coun-
tries, or social advantage. Our study focused on two measures of
SEP, education and household wealth, and two outcomes, cigarette
smoking and WTS.

Methods

Sample and Data

This study is based on secondary analysis of four waves of the
Jordan DHS gathered in 2002 (N = 5851),2007 (N = 10 654),2009
(N = 9879), and 2012 (N = 11 113). The DHS is an international
program funded by the US Agency for International Development
and collects nationally representative data on population, health,

and nutrition in developing countries. Generally, DHS surveys
include three validated questionnaires: a household questionnaire, a
women’s questionnaire, and a men’s questionnaire. In Jordan, only
the household and the women’s questionnaires were used. As no
data were collected on the health and nutrition of Jordanian men,
our study is limited to women only. Response rates for the women’s
questionnaire for the four waves are: 97.6% in 2002; 97.9% in
2007; 97.2% in 2009; and 97.3% in 2012.

All four waves of the Jordan DHS employed a stratified, two-
stage, geographically clustered sample design whereby each sampling
unit (the household) had a defined probability of being selected.*
In the present study, two questionnaires were used, the household
questionnaire and the women’s questionnaire. The former collected
basic demographic data on all members in the household as well
as socioeconomic characteristics. Because questions in the DHS
women’s questionnaire focus on maternal and child health, only ever
married women of reproductive age (15-49 years old) are included;
unmarried women and those older than 49 are not. The Arabic ques-
tionnaire was pretested prior to fieldwork to ensure clarity and inter-
views were conducted by trained female field workers.

Measures

Our two main outcome measures, current cigarette and WTS, were
ascertained by the two questions “Do you currently smoke ciga-
rettes?” (yes or no) and “Do you currently smoke narghile?” (yes or
no), respectively. “Narghile” is the local term given to the waterpipe.
The two main independent variables examined were education and
household wealth. Education level was coded into four categories:
less than primary, completed primary, completed secondary, and
higher than secondary. We used a measure on houschold wealth
that was already computed and coded in each wave of the DHS
data in five categories—poorest, poor, middle-income, rich, and
richest. The wealth index is generated through running principal
components analysis on a list of questions on household assets. For
detailed information on principal components analysis in DHS and
how the household wealth measure was created, see: http://dhspro-
gram.com/topics/wealth-index/. Other covariates included in the
analysis are age in three categories (20-29, 30-39, or 40-49 years
old), area of residence (rural or urban), and marital status (mar-
ried or widowed/divorced/not living together). There were almost
no missing data in outcome or independent variables in all survey
waves (one observation had no smoking status recorded in 2009
and was excluded from the analysis). Given the focus of the study
is on tobacco use (which is socially undesirable for adolescent girls
in the context of Jordan) and in order to maintain equally sized
age categories, we removed observations that were aged less than
20 years old. The number of observations removed prior to analysis
was small: 2.6% in 2002, 2.0% in 2007, 2.3% in 2009, and 2.1%
in 2012. The final sample sizes were 5851 in 2002; 10 654 in 2007;
9878 in 2009; and 11 113 in 2012.

Statistical Analysis

We first estimated the prevalence of cigarette and WTS across all
independent variables. Because our two outcome variables are
binary, we used logistic regression in multivariable analyses. We
specified a set of logistic regression models to assess the association
between the two SEP measures (education and household wealth)
and cigarette and WTS, adjusting for age, residence, and marital
status. For this we pooled data from all four waves and reported
adjusted odds ratios (AORs) and 95% confidence intervals (Cls).
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To test the interaction between time and SEP measures, we ran both
time-unadjusted and time-adjusted logistic models for each outcome
measure. We tested for multicollinearity between independent varia-
bles controlled for in our analysis; variance inflation factors between
variables were all less than five, indicating that the assumption of
reasonable independence was met. Sampling weights were used to
account for the complex, multistage design of the DHS. We per-
formed the statistical analyses using Stata 12 (StataCorp).

Results

Sociodemographic Characteristics

Table 1 shows the sociodemographic characteristics of Jordanian
women in the four waves of DHS data. The average age of women
was 33.7 (SD 7.6) in 2002, 34.3 (SD 7.7) in 2007, 34.2 (SD 7.8)
in 2009, and 34.8 (SD 7.8) in 2012. The DHS samples included a
majority urban population (79.8% in 2002, 85.0% in 2007, 83.9%
in 2009, and 83.2% in 2012) and primarily married women; only
around 5% of the sample in each year constituted women who are
widowed, divorced, or separated. The sample distribution by educa-
tion shows that, in each wave, at least 57% of Jordanian women had
a secondary education and at least a quarter had more than second-
ary education; only a small proportion of women (7.0% or lower in
any given year) had less than a primary education.

Cigarette and Waterpipe Tobacco Smoking

Prevalence: Bivariate Results

Table 2 shows the prevalence of cigarette and WTS among women
overall and by sociodemographic characteristics. The overall prev-
alence of cigarette smoking among women was 10.0% in 2002,

10.8% in 2007, 8.9% in 2009, and 10.9% in 2012; with the excep-
tion of a slight dip in 2009, cigarette smoking did not change much
between 2002 and 2012. On the other hand, the prevalence of WTS
increased across the data waves but remained lower than that of
cigarette smoking in the first three: it was 4.1% in 2002, 5.4% in
2007, and 5.5% in 2009. In 2012, WTS was almost as high as ciga-
rette smoking (10.2% vs. 10.9%).

The table shows important differences in cigarette smoking
prevalence by sociodemographic characteristics. Cigarette smok-
ing increased in a stepwise manner with age in all four waves
of data; it was also significantly higher among urban compared
with rural residents, and among widowed, divorced, and sepa-
rated women compared with married women. The prevalence
of cigarette smoking was particularly high among widowed,
divorced, and separated women in 2009 and 2012 (20.3% and
27.3%, respectively). WTS prevalence did not vary with age in
2002, 2007, and 2009; in 2012, it was significantly higher in the
20-29 year age group. Like cigarette smoking, WTS was also sig-
nificantly higher among urban than rural residents in all waves of
data. On the other hand, WTS did not vary with marital status
except in 2012 where it was higher among widowed, divorced,
and separated women.

Cigarette smoking displayed an inverse association with edu-
cation (though not statistically significant in 2007) and a positive
association with household wealth (statistically significant in all
four waves). As education increased, there was a gradual decrease
in cigarette smoking; prevalence decreased from 17.0% for less than
primary to 9.1% for more than secondary in 2002; from 15.9% to
10.7% in 2007; and from 8.9% to 6.8% in 2009. The change in
prevalence was appreciable and highly significant in 2012, decreas-
ing from 17.2% among women with less than primary education

Table 1. Sociodemographic Characteristics of Participants in the Jordan Demographic and Health Surveys (DHS) Samples, 2002, 2007,

2009, and 2012

2002 2007 2009 2012
N =15851 N =10 654 N =9879 N=11113
N (%) N (%) N (%) N (%)

Age

20-29 1948 (32.6) 3286 (30.6) 3114 (30.5) 3300 (29.0)

30-39 2432 (41.5) 4314 (40.1) 3943 (38.8) 4333 (38.2)

40-49 1471 (26.0) 3054 (29.4) 2822 (30.7) 3480 (32.7)
Residence

Rural 1775 (20.2) 3305 (15.0) 3125 (16.1) 3267 (16.8)

Urban 4076 (79.8) 7349 (85.0) 6754 (83.9) 7846 (83.2)
Marital status

Married 5575 (94.9) 10 142 (95.1) 9416 (95.4) 10 521 (95.2)

Widowed, divorced, separated 276 (5.1) 512 (4.9) 463 (4.6) 592 (4.9)
Education

<Primary 521 (6.2) 741 (3.9) 522 (2.8) 407 (2.4)

Primary 765 (11.5) 1011 (7.5) 897 (7.1) 962 (7.6)

Secondary 3189 (57.2) 5934 (58.8) 5362 (57.5) 6197 (58.6)

>Secondary 1376 (25.2) 2968 (29.8) 3098 (32.5) 3547 (31.4)
Household wealth

Poorest 1482 (19.8) 2968 (20.1) 2956 (19.2) 2620 (18.7)

Poor 1442 (22.8) 2646 (21.0) 2419 (20.9) 2824 (20.5)

Middle 1176 (20.6) 2226 (20.3) 1998 (20.7) 2547 (21.6)

Rich 1008 (19.2) 1704 (19.7) 1582 (20.8) 2020 (20.6)

Richest 743 (17.6) 1110 (18.9) 924 (18.4) 1102 (18.6)
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Table 2. Prevalence of Cigarette and WTS by Sociodemographic Characteristics Across the Four Waves of Demographic and Health

Surveys (DHS) Data

2002 2007 2009 2012
Cigarettes WTS Cigarettes WTS Cigarettes WTS Cigarettes WTS
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Total sample 547 (10.0) 175 (4.1) 864 (10.8) 325 (5.4) 682 (8.9) 311 (5.5) 969 (10.9) 784 (10.2)
Age * R R R ok
20-29 139 (8.0) 66 (4.9) 149 (6.9) 98 (4.6) 128 (5. 119 (6.5) 212 (8.0) 290 (12.7)
30-39 238 (10.7) 81 (4.2) 358 (11.0) 136 (5.9) 233 (8. ) 106 (5.0) 340 (9.4) 284 (9.1)
40-49 170 (ll 4) 28 (2.9) 357 (14.6) 91 (5.6) 321 (13 3) 86 (5.0) 417 (15.1) 210 (9.2)
Residence wEE EE o o wEE wEE Ak
Rural 147 (7.8) 24 (1.6) 222 (6.5) 48 (1.7) 161 (5.4) 33(1.1) 181 (6.4) 128 (4.5)
Urban 400 (10.6) 151 (4.7) 642 (11.6) 277 (6.1) 521 (9.6) 278 (6.3) 788 (11.8) 656 (11.3)
Marital status o o FE o *
Married 495 (9.5) 164 (3.9) 770 (10.4) 308 (5.5) 610 (8.4) 293 (5.4) 861 (10.0) 730 (9.9)
Widowed, divorced, separated 52 (19.0) 11 (6.6) 94 (18.4) 17 (4.6) 72 (20.3) 18 (7.4) 108 (27.3) 54 (15.4)
Education * * * * * wEE *
<Primary 94 (17.0) 7(2.1) 117 (15.9) 5(0.9) 64 (8.9) 1(0.2) 52(17.2) 6(2.6)
Primary 73 (9.0) 10 (1.3) 114 (13.5) 19 (3.0) 81 (9.4) 19 (3.0) 133 (16.1) 48 (6.6)
Secondary 282 (9.8) 113 (4.5) 431 (10.2) 193 (5.6) 394 (10.0) 188 (6.2) 592 (11.8) 467 (11.4)
>Secondary 97 (9.1) 45 (4.8) 202 (10.7) 108 (6.2) 143 (6.8) 103 (5.2) 188 (7.4) 263 (9.4)
Household Wealth &3k ok R R R R 3k b 3ok
Poorest 151 (9.3) 28 (2.7) 214 (8.6) 43 (2.9) 169 (6.3) 34 (2.0) 244 (10.9) 99 (5.6)
Poor 106 (7.5) 22 (1.7) 164 (7.6) 54 (2.7) 137 (6.2) 46 (2.7) 216 (10.9) 129 (6.9)
Middle 85 (7.6) 34 (3.6) 178 (10.0) 55(3.4) 135 (7.8) 68 (4.8) 199 (8.9) 187 (9.4)
Rich 108 (12.1) 39 (4.6) 147 (10.8) 78 (6.8) 123 (10.7) 73 (6.0) 161 (8.8) 193 (11.2)
Richest 97 (14.6) 52 (8.8) 161 (17.6) 95(11.9) 118 (13.8) 90 (12.4) 149 (15.5) 176 (18.3)

*P <.05; **P <.01; ***P < .001 chi-squared for differences in proportion by groups.

to 7.4% among women with more than secondary education.
Conversely, cigarette smoking significantly increased with increasing
household wealth: from 9.3% among the poorest to 14.6% among
the richest in 2002; from 8.6% to 17.6% in 2007; from 6.3% to
13.8% in 2009; and from 10.9% to 15.5% in 2012.

WTS displayed a positive association with both education and
household wealth. Prevalence increased from 2.1% for less than pri-
mary to 4.8% for more than secondary in 2002; from 0.9% to 6.2%
in 2007; from 0.2% to 5.2% in 2009; and from 2.6% to 9.4% in
2012. Similarly, the prevalence of WTS increased from 2.7% among
the poorest to 8.8% among the richest in 2002; from 2.9% to
11.9% in 2007; from 2.0% to 12.4% in 2009; and from 5.6% to
18.3% in 2012.

Multivariable Results
Table 3 presents the results of pooled logistic regression models
specified to predict the odds of tobacco smoking by education and
household wealth, adjusting for age, urban versus rural residence,
and marital status. The time-unadjusted (1) and time-adjusted (2)
models show near-identical odds ratios. Logistic regression models
for individual years can be found in Supplementary Tables 1 and 2.

In the time-adjusted Model 2, increasing age significantly pre-
dicted higher odds of cigarette smoking. As expected, urban resi-
dence and being widowed, divorced, or separated significantly
predicted higher odds of cigarette smoking compared to rural resi-
dence and being married, respectively.

Increasing education significantly predicted lower odds of ciga-
rette smoking. Compared to women in the lowest education category
(less than primary), the odds of cigarette smoking were lower among

women with a primary education (AOR = 0.74; 95% CI = 0.55%
to 1.00%), secondary education (AOR = 0.62; 95% CI = 0.48%
to 0.81%) and more than secondary education (AOR = 0.41; 95%
CI = 0.31% to 0.55%). Conversely, household wealth displayed a
positive association with cigarette smoking; the odds were signifi-
cantly higher among the rich (AOR = 1.30; 95% CI = 1.06% to
1.58%) and richest (AOR =2.09; 95% CI = 1.70% to 2.56%) com-
pared with the poorest group. Time did not have an effect on ciga-
rette smoking; the odds of smoking cigarettes did not significantly
change between 2002 and 2012.

Table 3 also presents the results of time-unadjusted (1) and time-
adjusted (2) logistic regression models specified to predict the odds
of WTS. Increasing age predicted a lower likelihood of WTS. The
odds of WTS were significantly higher among urban compared with
rural residents, and higher among widowed, divorced, or separated
women compared with married women.

In contrast to cigarettes, increasing education predicted higher
odds of WTS. However, the odds ratios were weak and only signifi-
cant for those with secondary education, compared with those with
less than primary education (AOR = 2.54, 95% CI = 1.23% to
5.25%). Household wealth displayed a strong positive association
with WTS; the odds were significantly higher among the middle
(AOR =1.59,95% CI=1.23% t0 2.06%), rich (AOR =2.23,95%
CI =1.68% to 2.97%) and richest (AOR =4.51,95% CI = 3.37%
to 6.03%) groups compared with the poorest. Finally, unlike in
the case of cigarette smoking, time exhibited a significant effect on
WTS. The odds of smoking waterpipe increased between 2002 and
2012. In particular, the odds of WTS were almost three times higher
in 2012 compared with 2002 (AOR = 2.66, 95% CI = 2.08% to
3.39%).
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Table 3. Time-Unadjusted (Model 1) and Time-Adjusted (Model 2) Predictors of the Tobacco Use Among Women in Jordan
Cigarettes Waterpipe
Model 1 Model 2 Model 1 Model 2
AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI

Age

20-29 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

30-39 1.36 1.18, 1.58%*** 1.36 1.17,1.58%%* 0.77 0.64,0.92%* 0.76 0.63,0.91%*

40-49 1.73 1.49,2.027%** 1.73 1.48,2.027%** 0.65 0.53,0.80*** 0.62 0.51,0.77%**
Residence

Rural 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Urban 1.64 1.41,1.90%** 1.63 1.41,1.89%** 2.31 1.89,2.827%** 2.33 1.92,2.83***
Marital status

Married 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Widowed, divorced, separated 2.25 1.80,2.82%** 2.26 1.81,2.82%*% 1.59 1.16,2.17%* 1.66 1.20,2.23%*
Education

<Primary 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Primary 0.74 0.55,1.00% 0.74 0.55,1.00% 1.85 0.91, 3.78 1.73 0.84,3.58

Secondary 0.63 0.48,0.81%%* 0.62 0.48,0.81%%* 2.85 1.40,5.78* 2.54 1.23,5.25*

>Secondary 0.41 0.31,0.55%** 0.41 0.31,0.55%** 1.92 0.94,3.94 1.68 0.80, 3.50
Household wealth

Poorest 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Poor 0.98 0.83,1.16 0.98 0.83,1.16 1.02 0.75,1.39 1.05 0.77,1.42

Middle 1.07 0.89,1.29 1.08 0.90, 1.29 1.57 1.22,2.04%** 1.59 1.23,2.06***

Rich 1.29 1.06,1.57* 1.30 1.06,1.58* 2.19 1.66,2.89* 2.23 1.68,2.9

Richest 2.08 1.69,2.55%%* 2.09 1.70,2.56%** 4.33 3.27,85.75%%* 4.51 3.37,6.03%**
Time (year)

2002 — — 1.00 Ref. — — 1.00 Ref.

2007 — — 1.09 0.91,1.30 — — 1.29 0.99, 1.68

2009 — — 0.89 0.75,1.07 — — 1.31 1.01, 1.70*

2012 — — 1.11 0.92,1.35 — — 2.66 2.08,3.39%**

AOR = adjusted odds ratio; CI = confidence interval.
*P<.05; **P < .01; ***P <.001.

Discussion

This study is the first to explore the social patterning of cigarette
and WTS among Jordanian women using two SEP measures, educa-
tion and household wealth. Our results show that, with the excep-
tion of a slight drop in 2009, the prevalence of cigarette smoking
hovered around 10% between 2002 and 2012, a rate that is slightly
higher than the 8.5% reported by Ng and colleagues.!' The higher
prevalence of cigarette smoking among older women could mean
that younger cohorts are initiating the habit less, and that ciga-
rette smoking prevalence may decrease over time. This is cause
for optimism. On the other hand, the age pattern could indicate
that women in Jordan initiate smoking in their thirties and forties
because of social restrictions placed on younger women; the almost
constant overall prevalence of cigarette smoking between 2002
and 2012 lends support to this potential explanation (see results in
Supplementary Tables 1 and 2). These two interpretations remain
speculative as the DHS does not include data on age of smoking
initiation.

Though cigarette smoking prevalence among Jordanian women
has not increased between 2002 and 2012, WTS prevalence has
increased, particularly between 2009 and 2012. In contrast to ciga-
rettes, younger women smoke waterpipe more than older women.
This pattern corroborates results revealed in other studies among
Jordanian university students, which show that WTS is almost
equally high among females as males,'>'* as well as those from stud-
ies on youth WTS in Western countries.>'7 The rapid surge in WTS

particularly among young people worldwide is alarming in light of
evidence highlighting its negative health outcomes.®

Our findings show that cigarette and WTS among women in
Jordan exhibit a complex social patterning by education and house-
hold wealth. Education clearly protects against cigarette smoking
but does not exert the same protective effect on WTS. Increasing
household wealth, on the other hand, exerts a negative effect on both
forms of tobacco use, with wealth showing a particularly deleterious
effect on WTS. This social patterning is at odds with the established
smoking epidemic model in developed countries that has shown a
concentration of tobacco-use among low SEP groups." It is impor-
tant to keep in mind that the DHS does not include data on men
and our findings reveal the social patterning of tobacco-use among
women only. As evidence from European studies has shown that the
socioeconomic crossover in cigarette smoking took place among
men first, the social patterning of tobacco-use among Jordanian men
may already show an inverse social gradient. This question deserves
further empirical examination using other data sets.

That the effect of wealth on cigarette and WTS diverges from
that of education in Jordan highlights that each measure captures a
different underlying concept of SES. Though evidence on the differ-
ential impact of education and wealth on chronic disease risk factors
has received scholarly attention in high-income countries,?’ we were
able to identify only one recent study that addressed this question
in the Arab region. In examining the social patterning of obesity in
Egypt, Aitsi-Selmi and colleagues?®! revealed that, whereas education
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exerts a protective effect, higher wealth is a risk factor for obesity
particularly among women with low education. The authors conjec-
tured that being wealthy in a low-income country may promote poor
dietary habits such as eating fast food; however, higher education
may protect against this risk by positively informing dietary choices.
Similarly, in Jordan, while women in higher wealth groups may asso-
ciate cigarette smoking with modernity or female autonomy,?? higher
education may inform healthier decisions with respect to smoking.

The positive association between wealth and tobacco use is a
pattern generally observed for developing countries, and is more
pronounced in the lowest income countries compared with upper-
middle-income countries.? It is paradoxical that in Jordan, an upper
middle-income country that has had a long history of implement-
ing tobacco control measures,?* tobacco use displays a social pat-
terning characteristic of low-income countries when wealth is the
SES measure used. In addition to SES, cultural factors are critical
to understanding the drivers of cigarette and WTS among wealthier
Jordanian women. Our findings reinforce the notion that cigarette
smoking among Arab women is perceived to project wealth, inde-
pendence, and a “modern” cultural orientation. The interaction
between culture and SES is more complex in the case of WTS as
women usually consume WTS in trendy cafés that serve as social
outlets for primarily young people of middle- to high-income classes.
A study in Lebanon reported that young women generally perceive
WTS as a “fashionable” activity.”’ This cultural perception exists in
Jordan as well but is also variegated by social class. Ironically, the
pattern in WTS in Jordan reflects the fact that advantaged women
exhibit more control over their behavior in public, including that
of WTS.

Existing tobacco legislation should be examined to understand
why cigarette smoking among Jordanian women has shown no sign
of abatement during the past decade and, particularly, why WTS
is on the rise. Currently, women in the wealthiest households use
tobacco at higher rates and it may seem tempting to target this group
in particular or to respond with traditional awareness-raising inter-
ventions. The country’s policy makers, however, can learn from the
experiences of other high and middle-income countries that have
implemented awareness-raising tobacco control programs. Evidence
has shown that these types of control efforts can in fact contribute to
a gradual concentration of the behavior in the most disadvantaged
groups in society.?® As the two main goals of public health are: (1) to
reduce poor health outcomes and (2) to diminish social inequalities
in these health outcomes, equity-centered policies and approaches
are needed. Systematic reviews have shown that, in contrast to indi-
vidually-based awareness-raising interventions, increasing the price
of tobacco products is effective in reducing both the prevalence of
and social inequalities in tobacco use.?” In the case of Jordan, moni-
toring cigarette and WTS rates, in addition to monitoring inequali-
ties in these two behavioral outcomes by education and wealth, are
important first steps on the road to implementing informed policies.

One of the strengths of our study is that it is based on an analy-
sis of four waves of nationally-representative data. Nonetheless, the
study has some limitations. First and foremost, the DHS does not
include data on men and our findings apply to Jordanian women
only. Furthermore, our study focused on “conventional” cigarette
and WTS only as questions on the use of other tobacco products and
electronic cigarettes were not asked in any of the four waves of DHS.
In contrast to European research that has increasingly paid attention
to electronic cigarettes,?® very little evidence on this form of smoking
is available in Arab countries. It appears that the electronic cigarettes

are rarely used in the region, perhaps due to weak indoor smok-
ing legislation and the increasing trend of WTS in indoor and out-
door cafes. Another limitation is that our outcome measures are
self-reported and unverified, which may under-report prevalence,
particularly given the social unacceptability of cigarette use among
younger women. A final limitation is that DHS surveys lack impor-
tant data on patterns of tobacco use, such as initiation age and
volume of use. In conclusion, our study revealed that educational
attainment is protective against cigarette smoking but not WTS. On
the other hand, both cigarette and WTS in Jordan are more prevalent
among the wealthy, and that increasing wealth exerts a deleterious
effect on WTS in particular. Equity-centered tobacco control efforts
in Jordan should focus on lowering cigarette and WTS prevalence
while, at the same time, preempting the rise in social inequalities in
tobacco use.
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