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Is maternal cigarette or water pipe use
associated with stopping breastfeeding?
Evidence from the Jordan population and
family health surveys 2012 and 2017–18
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Abstract

Background: Maternal smoking is suspected to have negative impacts on breastfeeding, such as decreasing the
quantity of breast milk, and reducing vitamin and fat concentrations in the milk in the late lactation period.
Cigarette and water pipe tobacco products are widely used in Jordan. We aimed to estimate the association
between use of different tobacco products and the rates of current breastfeeding.

Methods: Data from Jordan’s Population and Family Health Surveys 2012 and 2017–18 were examined. Last-born,
living children, aged < 25 months, from singleton births, ever breastfed, and living with their mother were included.
The key outcome variables were the current breastfeeding (during last 24 h) and tobacco usage status [water pipe
tobacco (hookah or narghile) and/or cigarette tobacco]. Complex sample multivariate logistic regression analysis
was used to evaluate the association of the current breastfeeding with maternal smoking status.

Results: Overall, 6726 infants were included in the study. The current breastfeeding rate in infants aged 0–6 months
was 87%, compared with 43.9% in infants aged 12–17 months and 19.4% in infants aged 18–24 months. Overall,
4.4% had mothers who smoked cigarettes, 5.4% smoked water pipe, and 1.6% both cigarettes and water pipe. The
proportion of breastfed infants in non-smoking mothers was 57.7% and, those in smoke water pipe, cigarette and
both tobacco products were 55.4, 44.9, and 51.0% respectively. Univariate analysis revealed that women cigarette
smokers had a lower odds ratio (OR) for current breastfeeding (OR 0.60, 95% Confidence Interval [CI] 0.39, 0.92).
Multivariate analysis revealed that maternal cigarette smoking was associated with a lower odds ratio for current
breastfeeding compared with mothers who smoked neither water pipe nor cigarettes (AOR 0.51, 95% Cl 0.30, 0.87).

Conclusions: These results indicate that maternal smoking is associated with termination of breastfeeding,
suggesting that structured training should be organized for healthcare professionals, expectant mothers and the
general public about the association between maternal smoking and cessation of lactation.
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Background
Exclusive breastfeeding during the first 6 months and
then continued breastfeeding combined with family
foods for 2 years or more, for as long as the mother and
baby desire, are the most effective ways to ensure a
child’s health [1]. However, nearly two in three infants
are not exclusively breastfed for the recommended 6
months, a rate that has not improved in the last two de-
cades. Previous reports show that certain sociodemo-
graphic characteristics such as maternal age, parity,
education, occupation, cultural characteristics and socio-
economic status can influence the initiation and dur-
ation of exclusive breastfeeding [2–4]. Additionally, both
maternal smoking and smoke exposure have been re-
ported to influence breastfeeding success rates in differ-
ent countries [5–10].
Harmful effects of smoking on the health of the

fetus and neonate, such as low birthweight and pre-
maturity, have been well documented [11, 12]. In
addition, maternal smoking during breastfeeding has
been characterized by decreased antioxidant proper-
ties of breast milk and an altered immune status [13].
Moreover, breast milk content in those who smoke
differs in terms of total fat concentration [13, 14],
vitamin A, E, and C levels [15] and milk metabolic
properties [13]. Infants whose mothers smoked during
the lactation period were shown to have a shorter
sleeping time [16]. A new study investigating longitu-
dinal effects of environmental tobacco smoke expos-
ure in 37 infants aged 0–24 months suggests that
prolonged breastfeeding and reduced smoke exposure
may be beneficial for the composition and diversity of
gut microbiota [17]. A study with experimental
models suggests that smoking exposure during the
breastfeeding period can have late effects such as
obesity and the associated metabolic syndrome in
adulthood [18].
Smoking also affects the sustainability of breastfeeding

[19]. A meta-analysis conducted in 2018 detected a rela-
tionship between smoking and cessation of breastfeeding
[3]. A study of 36,324 infants showed that prenatal ma-
ternal tobacco use was related to failure to exclusively
breastfeed at about 2 weeks after delivery [20].
In Turkey, the 2008 Demographic and Health Survey

(DHS) showed that 16.5% of lactating women and 11.4%
of pregnant women smoked tobacco products [21]. In
Spain, in 2018, smoking rates postpartum in 948 women
were reported to be 12.5% [2]. The maternal smoking
rate in pregnancy was found to be 5.7% in Sydney,
Australia, in a study conducted in 2020 [8] and 17.8% in
France in 2014, according to INPES (French National In-
stitute for Health Prevention and Education) [49]. Ac-
cording to the Jordan Population and Family Health
Survey (JPFHS), the respective rates for cigarette

smoking and water pipe use in breastfeeding mothers
were 5.8 and 8.4% in 2012, increasing to 9.3 and 10.8%
in 2017 [22, 23]. Studies comparing data from different
countries show that Jordan has one of the highest na-
tional prevalence rates of maternal smoking and second-
hand smoking [24–26]. Therefore, maternal smoking of
both cigarette and water pipe tobacco is a public health
problem in Jordan. Smoking has been proposed to influ-
ence child health and breastfeeding practices adversely
all around the world [2, 27, 28]. To date, the majority of
studies on tobacco use have focused on cigarette smok-
ing and have included either hospital-based cases or
population with limited sample size [29, 30]. Only one
study, a further analysis of the Turkey DHS, evaluated
associations between tobacco smoking and breastfeeding
at a national level [9]. While experimental studies of ef-
fects of water pipe tobacco smoking on breastfeeding
exist, no human study investigating the effect of water
pipe smoking on lactation was found. In our study, we
therefore aimed to investigate the association between
use of different tobacco products and current breastfeed-
ing in children under 25 months of age by analyzing data
of the 2012 and 2017–18 JPFHS. Our results can provide
a basis for infant-friendly initiatives in different countries
to heighten awareness among mothers, healthcare pro-
viders and the general public of smoking-related effects
on breastfeeding, in order increase the prevalence of
successful breastfeeding and thereby improve infant
health.

Methods
Data sources
The study includes data from two Jordan Population and
Family Health Surveys (JPFHS; Jordan DHS), from 2012
and 2017–18. The JPFHS 2012 and 2017–18 were the
sixth and seventh of a series of surveys carried out with
the support of the Jordanian government, the U.S.
Agency for International Development (USAID), the
United Nations Children’s Fund (UNICEF) and the
United Nations Population Fund (UNFPA). The survey
is designed to provide up-to-date information on mater-
nal and child health and nutrition, collecting produce
representative data for the country as a whole as well as
separate data for the urban and rural areas, for each of
the 12 provinces, and for two special domains: the Badia
(desert) regions and the populations of refugee camps.
Individuals from a total of 13,025 clusters in JPFHS 2012
and 18,286 clusters in JPFHS 2017–18 were interviewed
for the survey, the average cluster sizes being 72 and 107
households, respectively. The women’s questionnaire has
been analyzed. All women who had ever been married
aged 15–49 years who were members of the selected
households or who spent the day and night before the
survey at that household were eligible for questioning.
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The total numbers of performed interviews of ever-
married women aged 15–49 in JPFHS 2012 and
JPFHS 2017-18 were 11,000 and 13,639, respectively [22,
23].
The analysis was restricted to children younger than

25months born of a singleton birth, who were breastfed,
who were the youngest living child of their mother,
whose mothers were not in the second or third trimester
of pregnancy at the time of questioning, and who were
living with their mother. From the 2012 and 2017–18
JPFHS datasets, 3305 and 3421 infants, respectively, were
eligible for the study (Fig. 1).

Variables
The following variables were extracted from the data of
the JPFHS 2012 and 2017–18: maternal characteristics
(region and place of residence, wealth index, maternal
age, maternal occupation, maternal education, smoking
status), child characteristics [wanted last child (wanted
then, wanted later, wanted no more), number of ante-
natal visits, birth interval, place of delivery, type of deliv-
ery, birth order, birth size according to the mother,
birthweight, infant age and sex, prelacteal food intake
status, current breastfeeding status at time of survey].
The wealth index, a composite measure of a household’s
cumulative living standard used in JPFHS surveys, was
calculated according to each household’s ownership of
selected assets, types of water access and sanitation facil-
ities. The index was characterized as poorest, poorer,
middle, richer, or richest.

The key outcome variables were current breastfeeding
status and tobacco usage status [water pipe tobacco
(hookah or narghile) and/or cigarette tobacco]. The
current breastfeeding rate was defined as the proportion
of children who had received breast milk during the last
24 h at the time of the survey. In order to evaluate the
maternal smoking status, the questions, “Do you cur-
rently smoke cigarettes?” and “Do you currently smoke
water pipe/hookah/nargila?” were analyzed from the
JPFHS questionnaire. Women who replied with “No” in
the JPFHS 2012 and “Not at all” in the JPFHS 2017–18
were taken to be “nonsmokers”. The percentages of
women who smoked cigarettes or water pipe were calcu-
lated both separately and in combination. As maternal
smoking was quantified only in the JPFHS 2017–18 sur-
vey, only this quantification was used in the analysis.

Statistical analysis
Data analyses were performed using IBM SPSS version
22.0 (IBM Corporation, Armonk, NY, USA). Descriptive
statistics were given with unweighted and weighted case
numbers and frequencies. For each included parameter,
the current breastfeeding rate was analyzed by complex
sample binary logistic regression analysis. Then, complex
sample multivariate logistic regression analysis was used
to evaluate the association of the current breastfeeding
rate with maternal smoking status after adjusting for
sociodemographic factors (Model 1), birth and postnatal
factors (Model 2), and all parameters (Model 3). Distri-
butions of current breastfeeding according to the

Fig. 1 Study flow chart (Some excluded infants had more than one condition.)
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characteristics were calculated as estimated odds ratios
(OR) and 95% confidence intervals (CI).

Ethical considerations
Permission to access data was taken from the DHS Pro-
gram (DHS Download Account Application 10/10/
2020). The data sets were kept confidential.

Results
A total of 6726 suitable mother/infant dyads were in-
cluded in the study (Table 1). Overall, 53.3% of the in-
fants were boys. The birthweight of 79.8% of the infants
was over 2500 g. The current breastfeeding in infants
aged 0–6 months was 87%, compared with 19.4% in in-
fants aged 18–24months. Overall, 4% of mothers were
under 20 years of age, 6.8% were over 40 years old. The
data indicated that 36.8% of mothers had higher educa-
tion and 12.7% were in employment. Overall, 4.4% of
mothers smoked cigarettes, 5.4% smoked water pipe,
and 1.6% smoked both cigarettes and water pipe.
In the JPFHS 2017–18, the number of cigarettes

smoked per day was known for 91.4% of mothers who
smoked cigarettes; the median number was 10 (3–20 for
the 25th to 75th percentiles). In mothers who smoked
both cigarettes and water pipe, the daily number smoked
was known for 85.0%, the median being 5 (2–20 for the
25th to 75th percentiles).
Of mothers who wanted their last babies when they

learnt of their pregnancy (“wanted then”), the proportion
who smoked was 48% (OR 0.52, 95% CI 0.31, 0.88),
which is lower than in mothers who wanted no more ba-
bies. There was no statistically meaningful difference
(OR 0.86, 95% CI 0.45, 1.64) in the percentage of
smokers between mothers who wanted their babies after
learning of their pregnancy (“wanted later”) and mothers
who did not.

Factors associated with continued breastfeeding in
infants up to 24months of age in Jordan
The univariate analysis showed no difference in breast-
feeding rates between the 2012 and 2017–18 surveys
(Table 2). current breastfeeding was found to be more
prevalent in the northern region (OR 1.20, 95% Cl 1.04,
1.40) than in the southern region. Women who smoked
cigarettes had a lower odds ratio for current breastfeed-
ing (OR 0.60, 95% CI 0.39, 0.92). Mothers having the
“poorest” (OR 1.26, 95% Cl 1.03, 1.54) or “poorer” (OR
1.52, 95% Cl 1.21, 1.91) wealth index had higher odds ra-
tios for current breastfeeding than mothers with middle
income. The current breastfeeding rate of mothers edu-
cated to secondary level was 20% greater compared to
mothers with higher education (95% Cl 1.01, 1.43).
Women in employment had 41% lower current

breastfeeding rates than women who did not work (95%
Cl 0.47, 0.75).
Current breastfeeding of infants with a birthweight of

over 2500 g was 49% more prevalent compared with
those who had a low birthweight (95% Cl 1.23, 1.81).
The breastfeeding rate decreased with increasing age of
the baby and the lowest current breastfeeding was found
in infants aged 18–24months (OR 0.04, 95% Cl 0.03,
0.05). The current breastfeeding rate for infants given
prelacteal food was 20% lower than in those who were
not (95% Cl 0.68, 0.94). Infants fed by bottle had a lower
odds ratio for current breastfeeding than those not fed
by bottle (OR 0.50, 95% Cl 0.42, 0.58). No significant dif-
ferences in current breastfeeding rate were detected in
association with the other factors such as birth order,
maternal age, preceding birth interval, antenatal care,
place of delivery, birth size, infant sex and “wanted last
child status”.

Multivariate analysis of cigarette smoking and water pipe
smoking for current breastfeeding up to 24months of
age
When the sociodemographic characteristics were in-
cluded in multivariate analysis, the year of the JPFHS, re-
gion, infant age, maternal tobacoo smoking , the wealth
index, and working status of the mothers were associ-
ated with current breastfeeding (Table 3). Current
breastfeeding in the JPFHS 2017–18 was associated with
a 26% lower odds ratio (95% Cl 0.61, 0.90) than the
JPFHS 2012. Mothers having the “poorest” (AOR 1.31,
95% Cl 1.00, 1.73) or “poorer” (AOR 1.39, 95% Cl 1.07,
1.81) wealth index had higher odds ratios for current
breastfeeding than those with a “middle” wealth index.
Among tobacco types, maternal cigarette smoking alone
had a lower odds ratio for current breastfeeding com-
pared to use of neither water pipe nor cigarettes (AOR
0.53, 95% Cl 0.32, 0.89). The current breastfeeding of
mothers in employment was 52% (95% Cl 0.39, 0.70), a
lower rate than that observed for mothers who did not
work.
After adjusting for birth and postnatal characteristics,

maternal tobacco smoking, preceding birth interval,
birth weight, and infant age were associated with current
breastfeeding. There was no statistical difference in
terms of breastfeeding status between mothers who used
and mothers who did not use a water pipe, or mothers
who used both cigarettes and water pipe and mothers
who used neither. However, maternal use of cigarettes
alone showed a lower odds ratio for current breastfeed-
ing compared to nonsmokers (AOR 0.57, 95% Cl 0.33,
0.99). In addition, infants over 2500 g at birth were more
likely to be receiving current breastfeeding than infants
under 2500 g (AOR 1.45, 95% Cl 1.15, 1.83).
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Table 1 Individual background characteristics of included children from the Jordan Population and Family Health Surveys of 2012
and 2017–18

Unweighted
count

Unweighted
%

Weighted
count

Weighted
%

Total 6726 6130

Survey year 2012 3305 49.1 3108 50.7

2017–18 3421 50.9 3023 49.3

Maternal tobacco (water pipe, cigarette) smoking Neither 6161 91.6 5430 88.6

Water pipe 233 3.5 332 5.4

Cigarette 230 3.4 272 4.4

Both 102 1.5 96 1.6

Maternal tobacco (water pipe and cigarette)
smoking

Neither 6161 91.6 5430 88.6

Both or either 565 8.4 700 11.4

Region Central 2248 33.4 3595 58.6

North 2641 39.3 1954 31.9

South 1837 27.3 581 9.5

Place of residence Urban 4969 73.9 5154 84.1

Rural 1757 26.1 976 15.9

Wealth index Poorest 2121 31.5 1456 23.8

Poorer 1785 26.5 1415 23.1

Middle 1470 21.9 1384 22.6

Richer 949 14.1 1118 18.2

Richest 401 6.0 757 12.4

Maternal age, years < 20 229 3.4 246 4

20–29 3250 48.3 2974 48.5

30–39 2795 41.6 2497 40.7

≥ 40 452 6.7 414 6.8

Mother’s highest educational level No education 167 2.5 99 1.6

Primary 444 6.6 329 5.4

Secondary 3608 53.6 3446 56.2

Higher 2507 37.3 2255 36.8

Mother’s working status Housewife 5767 85.7 5350 87.3

Employed 959 14.3 781 12.7

Wanted last child Wanted then 5326 79.2 4809 78.5

Wanted later 893 13.3 819 13.4

Wanted no more 507 7.5 502 8.2

Infant characteristics

Birth order 1 1333 19.8 1318 21.5

2–3 2711 40.3 2485 40.5

≥ 4 2682 39.9 2327 38

Preceding birth interval, months First pregnancy 1333 19.8 1318 21.5

< 24 1518 22.6 1329 21.7

24–47 2350 34.9 2068 33.7

≥48 1525 22.7 1416 23.1

Antenatal care, number of consultations < 4 418 6.2 377 6.1

4–7 1634 24.3 1341 21.9

≥ 8 4651 69.1 4395 71.7
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When all factors were included in a multivariate ana-
lysis, the year of the JPFHS, maternal tobacco smoking,
wealth index, the mother’s working status, birthweight
and infant age were associated with current breastfeed-
ing. The AOR of current breastfeeding in the JPFHS
2017–18 was 0.70 (95% Cl 0.54, 0.89) compared to that
in the JPFHS 2012. Among tobacco types, only maternal
cigarette smoking had a lower odds ratio for current
breastfeeding compared with nonsmokers (AOR 0.51,
95% Cl 0.30, 0.87). Mothers having a “poorer” (AOR
1.42, 95% Cl 1.10, 1.83) wealth index had an increased
prevalence of current breastfeeding compared with
mothers classified with a “middle” wealth index. The
current breastfeeding rate of the working mothers was
55% (95% Cl 0.41, 0.75), and thus lower compared with
mothers who did not work. Infants over 2500 g at birth
had a higher odds ratio than infants who weighed less
than 2500 g (AOR 1.49, 95% Cl 1.18, 1.89). Breastfeeding
status decreased with increasing age of the infant.

Discussion
In this study, after controlling for sociodemographic fea-
tures and antenatal characteristics of their infants,
breastfeeding amongst mothers who smoked was associ-
ated with a 49% lower odds ratio compared with non-
smoking mothers. This result is in line with findings of
similar studies conducted previously. In a study by Naj-
dawi and Faouri [31] involving 500 mothers in 1995 in
Jordan, the percentage of breastfeeding women was 63%
for smokers and 90% for nonsmokers in the second
month and 43% for smokers and 88% for nonsmokers in
the fourth month. Manhire et al.’s study in 2018, with
197 mothers, showed that maternal smoking had a nega-
tive influence on breastfeeding duration [27]. Wallen-
born and Masho [32] reported that the odds of
breastfeeding 8 weeks or less in smokers and non-
smokers were 4.1 and 2.4 times higher in women who
had repeat cesarean section compared with women who
gave birth vaginally after ceserean section. In a meta-

Table 1 Individual background characteristics of included children from the Jordan Population and Family Health Surveys of 2012
and 2017–18 (Continued)

Unweighted
count

Unweighted
%

Weighted
count

Weighted
%

Delivery place Home 42 0.6 58 0.9

Public 5060 75.2 3990 65.1

Private 1613 24 2070 33.8

Delivery type Vaginal 4762 70.8 4383 71.5

Cesarean 1784 26.5 1642 26.8

Not specified 180 2.7 105 1.7

Birth size Larger than average 952 14.2 951 15.5

Average 4774 71 4240 69.2

Smaller than
average

985 14.6 929 15.2

Birthweight, g < 2500 1269 18.9 1089 17.8

≥ 2500 5275 78.4 4892 79.8

Infant age, months < 6 1918 28.5 1779 29

6–11 1754 26.1 1559 25.4

12–17 1472 21.9 1311 21.4

18–24 1582 23.5 1481 24.2

Infant sex Male 3477 51.7 3265 53.3

Female 3249 48.3 2865 46.7

Prelacteal feeding given something 3592 53.4 3372 55

given nothing 3134 46.6 2758 45

Early initiation of breastfeeding Within 1 h 3212 47.8 2854 46.6

Later 3514 52.2 3276 53.4

Bottle feeding No 3029 45.0 2693 43.9

Yes 3694 54.9 3435 56

Current breastfeeding No 2903 43.2 2643 43.1

Yes 3823 56.8 3487 56.9
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Table 2 Factors associated with current breastfeeding for children under 24 months of age in Jordan Population and Family Health
Survey 2012 and 2017–18

Current breastfeeding Current breastfeeding Univariate

Weighted n Weighted % OR (95% CI)

Total 3487 56.9

Survey year 2012 1781 57.3 1.00

2017–18 1706 56.5 0.97 (0.83, 1.13)

Maternal tobacco (water pipe, cigarette) smoking Neither 3132 57.7 1.00

Water pipe 184 55.4 0.91 (0.63, 1.32)

cigarette 122 44.9 0.60 (0.39, 0.92)

Both 49 51.0 0.76 (0.40, 1.46)

Maternal tobacco smoking Neither 3132 57.7 1.00

Both or either 355 50.6 0.75 (0.57, 0.99)

Region Central 2048 57.0 1.17 (1.00, 1.37)

North 1130 57.8 1.20 (1.04, 1.40)

South 309 53.2 1.00

Place of residence Urban 2938 57.0 1.03 (0.88, 1.22)

Rural 549 56.3 1.00

Wealth index Poorest 845 58.0 1.26 (1.03, 1.54)

Poorer 885 62.5 1.52 (1.21, 1.91)

Middle 726 52.5 1.00

Richer 627 56.1 1.16 (0.91, 1.47)

Richest 404 53.3 1.04 (0.72, 1.49)

Maternal age, years < 20 155 63.0 1.00

20–29 1768 59.4 0.86 (0.54, 1.37)

30–39 1354 54.2 0.70 (0.44, 1.12)

≥ 40 211 51.0 0.61 (0.35, 1.06)

Maternal highest educational level No education 55 55.0 1.05 (0.64, 1.70)

Primary 199 60.5 1.30 (0.93, 1.83)

Secondary 2016 58.5 1.20 (1.01, 1.43)

Higher 1218 5.0 1.00

Working status of the women No 3132 58.6 1.00

Yes 355 45.5 0.59 (0.47, 0.75)

Wanted last child Wanted then 2763 57.5 1.01 (0.75, 1.38)

Wanted later 438 53.5 0.87 (0.61, 1.24)

Wanted no more 286 57.0 1.00

Infant characteristics

Birth order 1 750 56.9 1.00

2–3 1394 56.1 0.97 (0.78, 1.20)

≥ 4 1343 57.7 1.03 (0.82, 1.30)

Preceding birth interval, month first pregnancy 750 56.9 1.00

< 24 717 54.0 0.89 (0.70, 1.13)

24–47 1191 57.6 1.03 (0.82, 1.30)

≥ 48 829 58.5 1.07 (0.84, 1.37)

Antenatal care, n < 4 228 60.5 1.00

4–7 774 57.8 0.89 (0.62, 1.28)
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analysis conducted by Cohen et al. in 2018, smoking was
the factor most consistently associated with early breast-
feeding cessation [3]. Also, a study of women in Erzin-
can, Turkey, reported that in mothers who did not use
tobacco after the birth, the period of exclusive feeding
with breast milk was longer compared with mothers
who smoked [4].
The reasons why mothers’ smoking habits may ad-

versely affect breastfeeding status have been investi-
gated in a number of studies. Many findings have
suggested that smoking reduces the amount of fat in
breast milk [14, 33, 34], which in turn disrupts the
taste of the breast milk and causes reluctance of the
baby to feed [34]. It has also been reported that
smoking decreases prolactin (PRL), a hormone that
plays an important role in milk production by acti-
vating the lipoprotein lipase [34, 35]. Moreover,
smoking reduces the amount of breast milk pro-
duced [34]. Although these effects have been pro-
posed, the underlying physiological causes have not
been fully elucidated. Exposure to tobacco smoke
was reported to disturb oxidoreductive balance and
influence oxytocin fluctuations during the lactation

period in an experimental model in rats [50]. Lactat-
ing epithelial cells express alpha-2, alpha-3, beta-2
and beta-4 subtypes of nicotinic acetylcholine recep-
tors [36]. Secretion levels of α- and β-casein and
adipophilin (a protein that coats lipid droplets) were
found to be significantly decreased in mammary epi-
thelial cells treated with 1.0 μM nicotine. Further-
more, in a culture model, Kobayashi et al. found
nicotine to cause apoptosis of mammary epithelial
cells via inactivation of the STAT5 and Akt path-
ways and therefore suggest that nicotine influences
milk production in lactating mammary epithelial
cells by concurrent inactivation of STAT5 and the
glucocorticoid receptor [36]. In a murine model,
nicotine was found to exert a direct effect on pituit-
ary PRL-secreting cells, thus inhibiting transcription
of the PRL gene [37]. Thus, evidence suggests that
postpartum maternal tobacco smoking diminishes
milk production, alters the composition and flavor of
milk and induces early weaning [38]. Therefore,
mothers should be made aware not only of the toxic
effects of smoking on the fetus, but also the fact that
nicotine use even during pregnancy can have

Table 2 Factors associated with current breastfeeding for children under 24 months of age in Jordan Population and Family Health
Survey 2012 and 2017–18 (Continued)

Current breastfeeding Current breastfeeding Univariate

≥ 8 2476 56.3 0.84 (0.60, 1.18)

Delivery place Public 2258 56.6 0.97 (0.80, 1.17)

Private 1187 57.3 1.00

Delivery type Vaginal 2503 57.1 1.00

Cesarean 923 56.2 0.96 (0.80, 1.17)

Birth size, according to maternal perception Larger than average 563 59.2 1.22 (0.93, 1.60)

Average 2415 57.0 1.12 (0.89, 1.40)

Smaller than average 504 54.3 1.00

Birthweight, g < 2500 534 49.0 1.00

≥ 2500 2882 58.9 1.49 (1.23, 1.81)

Infant age, months < 6 1547 87.0 1.00

6–11 1077 69.1 0.34 (0.25, 0, 45)

12–17 576 43.9 0.12 (0.09, 0.16)

18–24 288 19.4 0.04 (0.03, 0.05)

Infant sex Male 1894 58.0 1.10 (0.95, 1.28)

Female 1593 55.6 1.00

Early initiation of breastfeeding Within 1 h 1652 57.9 1.00

Later 1835 56.0 0.93 (0.79, 1.09)

Prelacteal feeding given something 1836 54.4 0.80 (0.68, 0.94)

given nothing 1651 59.9 1.00

Bottle feeding Absence 1787 66.4 1.00

Presence 1699 49.5 0.50 (0.42, 0.58)

OR Odds ratio. CI confidence interval
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Table 3 Multivariate associations [Adjusted odds ratio (AOR)] for current breastfeeding for children under 25 months of age in
Jordan Population and Family Health Survey 2012 and 2017–18

Sociodemographic characteristics Natal-Postnatal
characteristics

Overall

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Survey year 2012 1.00 1.00

2017–18 0.74 (0.61, 0.90) 0.70 (0.54, 0.89)

Maternal tobacco (water pipe, cigarette) smoking Neither 1.00 1.00 1.00

Water pipe 0.66 (0.42, 1.05) 0.81 (0.52, 1.28) 0.76 (0.48, 1.21)

Cigarette 0.53 (0.32, 0.89) 0.57 (0.33, 0.99) 0.51 (0.30, 0.87)

Both 0.62 (0.23, 1.64) 0.67 (0.23, 1.97) 0.70 (0.25, 1.92)

Region Central 1.23 (1.01, 1.49) 1.30 (1.07, 1.59)

North 1.17 (0.97, 1.40) 1.17 (0.98, 1.42)

South 1.00 1.00

Place of residence Urban 1.11 (0.91, 1.34) 1.09 (0.89, 1.32)

Rural 1.00 1.00

Wealth index Poorest 1.31 (1.00, 1.73) 1.28 (0.97, 1.69)

Poorer 1.39 (1.07, 1.81) 1.42 (1.10, 1.83)

Middle 1.00 1.00

Richer 1.15 (0.86, 1.54) 1.08 (0.80, 1.44)

Richest 1.26 (0.81, 1.96) 1.22 (0.80, 1.89)

Maternal age, years < 20 1.00 1.00

20–29 1.29 (0.77, 2.14) 1.11 (0.62, 1.99)

30–39 1.27 (0.75, 2.14) 1.02 (0.56, 1.88)

≥ 40 1.50 (0.81, 2.78) 1.12 (0.56, 2.27)

Maternal highest educational level No education 0.90 (0.46, 1.76) 0.97 (0.44, 2.11)

Primary 1.35 (0.83, 2.19) 1.37 (0.79, 2.36)

Secondary 1.11 (0.89, 1.38) 1.09 (0.86, 1.38)

Higher 1.00 1.00

Mothers having a job No 1.00 1.00

Yes 0.52 (0.39, 0.70) 0.55 (0.41, 0.75)

Wanted last child Wanted then 0.87 (0.59, 1.28) 0.95 (0.63, 1.41)

Wanted later 0.84 (0.55, 1.29) 0.87 (0.55, 1.36)

Wanted no more 1.00 1.00

Infant characteristics

Preceding birth interval, month first pregnancy 1.00 1.00

< 24 1.01 (0.74, 1.37) 0.97 (0.70, 1.33)

24–47 1.33 (1.00, 1.77) 1.29 (0.95, 1.74)

≥48 1.28 (0.94, 1.73) 1.31 (0.94, 1.82)

Antenatal care, n < 4 1.00 1.00

4–7 1.01 (0.63, 1.62) 1.01 (0.61, 1.65)

≥8 0.91 (0.57, 1.42) 0.96 (0.59, 1.55)

Delivery place Public 0.96 (0.77, 1.20) 0.94 (0.74, 1.18)

Private 1.00 1.00

Delivery type Vaginal 1.00 1.00

Cesarean 0.94 (0.74, 1.19) 0.98 (0.77, 1.24)

Birthweight, gram < 2500 1.00 1.00
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detrimental effects on breast milk production and
cause early cessation of breastfeeding [39].
Our data analysis detected no difference concerning

the rate of current breastfeeding in mothers who
smoked water pipe tobacco. This is in line with Al-
Sawalha et al. [40], who reported no change in either the
prolactin level or the volume of produced milk in rat
dams exposed to water pipe tobacco smoke during lacta-
tion. However, several adverse effects were noted in
male offspring of the dams, including impairment of
long-term memory, a reduction in brain-derived neuro-
trophic factor, and the induction of oxidative stress in
the hippocampus [41]. Previous study reported some
changes in milk composition, reduced levels of milk lac-
tose and blood glucose, and increased levels of blood tri-
glycerides, low-density lipoprotein and leptin in lactating
dams after exposure to water pipe tobacco smoke [40].
Maternal smoking during pregnancy has harmful con-

sequences, such as low birthweight and colic of the in-
fant and short breastfeeding duration [12]. Moreover,
even if smoking is stopped for the duration of preg-
nancy, postpartum relapse is not uncommon. According
to a meta-analysis conducted in 2016, 43% of women
who stopped smoking due to pregnancy started smoking
again within 6 months after giving birth [42]. Hence,
considering the evidentially negative consequences of
smoking on breastfeeding and child health during preg-
nancy and the lactation period, effective interventions
should be planned and new studies conducted. In a
study investigating effects of smoking restrictions in the
USA, it was shown that parents counseled about smok-
ing habits were more likely to reduce tobacco use [43].
Interestingly, despite the negative effects of tobacco on
milk production and quality, breastfeeding has been
shown to be protective against adverse effects of smoke
exposure [44]. In infants who are exposed to tobacco

smoke, breastfeeding has still promoted the growth and
protected them against infections [45]. Breastfeeding was
also found to counteract the effect of passive smoking
on the growing respiratory organs and lung function
[44].

Strengths and limitations
A strength of the study is that the survey includes two
cross-sectional samples from the national studies. How-
ever, since it was a cross-sectional study. it was not pos-
sible to establish a cause-and-effect relationship.
Alongside maternal smoking, second-hand or passive
smoke (environmental tobacco smoke) is also known to
have detrimental effects on breastfeeding. In addition,
smoking could not be quantified due to the limited data
of the 2017–18 JPFHS survey. In this study, only mater-
nal usage of cigarette and water pipe tobacco was
considered.
It has been observed that the reduction in current

breastfeeding prevalence in mothers using cigarette to-
bacco only was greater than that observed in combined
smokers. This might be due to lower cigarette consump-
tion in participants who smoked both types of product.
However, since only 1.5% of mothers smoked both ciga-
rettes and water pipe, this finding may be misleading as
a result of the limited number of cases.
Smoking mothers from socio-economically disadvan-

taged backgrounds have been reported to have a higher
likelihood of discontinuing exclusive breastfeeding [44,
46, 47]. However, socio-economic status was taken into
account in our analyses in the form of a wealth index.
Furthermore, we observed that the “wanted last child”
status had no effect on current breastfeeding of children
under 2 years of age. On the other hand, we have no
data about the maternal infant feeding intention which
might play a role in sustainability of breastfeeding [48].

Table 3 Multivariate associations [Adjusted odds ratio (AOR)] for current breastfeeding for children under 25 months of age in
Jordan Population and Family Health Survey 2012 and 2017–18 (Continued)

Sociodemographic characteristics Natal-Postnatal
characteristics

Overall

≥ 2500 1.45 (1.15, 1.83) 1.49 (1.18, 1.89)

Infant age, months < 6 1.00 1.00 1.00

6–11 0.31 (0.23, 0.42) 0.33 (0.25, 0.45) 0.32 (0.24, 0.43)

12–17 0.11 (0.08, 0.14) 0.11 (0.08, 0.15) 0.10 (0.08, 0.14)

18–24 0.03 (0.02, 0.04) 0.04 (0.03, 0.05) 0.03 (0.02, 0.05)

Infant sex Male 1.13 (0.94, 1.36) 1.11 (0.92, 1.34)

Female 1.00 1.00

Early initiation of breastfeeding Within 1 h 1.00 1.00

Later 1.05 (0.85, 1.30) 0.88 (0.69, 1.13)

Prelacteal feeding given something 0.82 (0.66, 1.01) 0.84 (0.68, 1.04)

given nothing 1.00 1.00
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Conclusions
The use of cigarettes and water pipes is prevalent among
mothers in Jordan. The smoking of cigarettes and water
pipes is associated with negative effects on the health of
both mother and infant. In this study, we analyzed data
from two Jordanian national health reports and we
found that cigarette smoking, in particular, was associ-
ated with a lower rate of continuation of breastfeeding
during the first 2 years of the infant’s life. Taking into
account socio-economic and mother-infant factors, a re-
duction in the likelihood of continuing breastfeeding
was related to a low birthweight, increasing age of the
infant and maternal smoking. These findings indicate
the necessity for counseling and educational interven-
tions that can reduce maternal tobacco use during both
pregnancy and lactation in Jordan. Studies investigating
smoking in pregnant and breastfeeding mothers and the
provision of appropriate consultancy in infant-friendly
health institutions can contribute to the promotion of
successful breastfeeding. The need remains for further
research on effects of tobacco smoking on breastfeeding
and effective dissemination of the current knowledge.
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