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Abstract

Introduction: Tobacco use in women of reproductive age group (15-9 years) may contribute to poor maternal and child health outcomes. We
estimated the prevalence of smokeless tobacco (ST), cigarette, and waterpipe use among these women in Pakistan and explored associations
with socio-economic differences and birth weights after recent childbirths (past 2 years).

Aims and Methods: \We used the Multiple Indicator Cluster Surveys datasets from three provinces in Pakistan. Prevalence was generated
for current use of tobacco among women with recent childbirth (WWRC) and without recent childbirth (WWoRC). We further compared socio-
economic status and birth weights between tobacco users and non-users.

Results: The prevalence of current ST use was 1.4% and 2.5%, and waterpipe smoking was 1.2% and 1.8%, in WWRC and WWOoRC, respec-
tively. ST use varied across Pakistan’'s provinces by 13 percentage points in WWRC and WWOoRC while waterpipe smoking by 10 and 15 per
centage points, respectively. The odds of using any form of tobacco were significantly lower with higher levels of education or wealth index.
Compared to children born to mothers who did not use tobacco, the birth weight of children born to mothers who smoked waterpipe was on
average 0.83 kg (95% CI —1.6 to —0.1) lower whereas it was 0.33 kg (95% Cl —0.9 to 0.3) higher for ST users.

Conclusions: Tobacco use among women of reproductive age in Pakistan varied significantly based on province and tobacco type. Waterpipe
smoking was associated with a reduction in birth weight. Raising awareness of the harms of tobacco use among women of reproductive age
and targeting interventions in high-burden regions of Pakistan should be prioritized.

Implications: The prevalence of current smokeless tobacco use and waterpipe smoking varied significantly in Pakistan (~13 and ~15 percentage
points, respectively) among women of reproductive age, and there seems to be little change in tobacco use behavior around pregnancy and
early motherhood. The study highlights a need to better understand the prevalence of tobacco use in Pakistan, and further contextual research
is warranted to understand the reasons for such high tobacco use in certain areas. This information highlights the need for improving current
tobacco control interventions and policies, including measures that could help reduce its use and prevent its uptake. Furthermore, compared to
children born to mothers who did not use any form of tobacco, we found a statistically significant difference (830 g) in birth weight for babies
born to mothers who at the time of the interview smoked waterpipe and a non-statistically significant difference of about 330 g for children
born to mothers who at the time of the interview used smokeless tobacco. In addition to our findings, some literature suggests the association
of waterpipe smoking with low birth weight. A possible explanation could be the exposure to smoke that contains toxicants from the tobacco
product itself in addition to the burning of charcoal, which is required when using waterpipe. Waterpipe smoking also results in high exposures
to carbon monoxide and polycyclic aromatic hydrocarbons, which are known to be carcinogenic and teratogenic. In terms of smokeless tobacco
use, further research is warranted to understand its impact on birth outcomes through longitudinal studies accounting for diverse products, its
constituents and the amount of consumption.

Introduction In South Asia, tobacco use is particularly diverse, with most
women using smokeless tobacco and waterpipe—also known
as hookah/sheesha/nargileh.""-"*> The age- and sex-specific
standardized prevalence of smokeless tobacco among adults
aged 15 and older, spanning 204 countries, indicated that ap-
proximately 273.9 million people globally used smokeless to-
bacco in 2019. The majority of these users, about 228 million
(83%), were located in the South Asia region, with the highest
prevalence observed among females in South Asia (12%).'
While cigarette smoking rates remain low in South Asia,
other tobacco products are highly prevalent among women

Tobacco use among women of reproductive age affects sev-
eral perinatal and reproductive outcomes.'™ This is in addi-
tion to several other harms of tobacco, such as cardiovascular
diseases and cancers.® Most tobacco risk estimates originate
from high-income countries (HIC) and are based on ciga-
rette smoking. Yet in many low- and middle-income coun-
tries (LMICs), smokeless tobacco use and waterpipe smoking
are equally or more popular, particularly among women.”*
Waterpipe smoking is also gaining worldwide popularity
among youth.>
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due to their accessibility and social acceptability.'>!S Social
factors such as education, income, perceived health benefits,
social acceptability, and peer habits determine its intake.'®!”
Furthermore, this high prevalence also extends to its use
during pregnancy and breastfeeding.'>'$

In Pakistan, the overall prevalence of smokeless to-
bacco use, waterpipe smoking, and cigarette smoking
among women is 3.7%, 1.1%, and 1.0%, respectively."”
However, consumption rates vary; for example, within
urban settlements in Karachi, smokeless tobacco preva-
lence among women can be as high as 42%,%° while an-
other study reported the prevalence of waterpipe smoking
as 41%.%' This indicates that consumption is likely to be
determined by socio-ecological factors, which are currently
unreported in the literature. A good understanding of these
socio-ecological factors is crucial for any future research
and policy work to address tobacco use in women of repro-
ductive age group in Pakistan.

Tobacco use in any form is harmful to human health.
While, the causal link between cigarette smoking and adverse
health effects is well-established, the evidence on the harms
of smokeless tobacco and waterpipe smoking is also strong
and emerging. Smokeless tobacco is associated with oral and
upper aerodigestive tract cancers and cardiovascular disease-
related deaths.?>?’ Waterpipe smoking is associated with
chronic obstructive pulmonary diseases, several malignancies,
and cardiovascular diseases.?*? Despite the notable harms of
smokeless tobacco and waterpipe smoking and its high preva-
lence in certain populations, there is limited literature on their
effect on perinatal outcomes.*

There is a dearth of literature on the prevalence, associations
and effects of smokeless tobacco, and waterpipe use among
women of reproductive age. Furthermore, recent tobacco use
estimates, especially based on the different types of tobacco are
not available. These estimates are required to understand the
current tobacco-related burden among women of reproduc-
tive age. This study aimed to understand the environmental
and socio-economic reasons for the variation in prevalence
estimates in Pakistan and the association between tobacco use
and birth weight. The findings from this study will inform
policy and contribute toward intervention development to
address tobacco use among women of the reproductive age
group. Furthermore, understanding the fundamentals of to-
bacco use among these women will enable tailored preventive
measures to be implemented to avoid the uptake of tobacco
in the first place.

Methods

Data

We analyzed cross-sectional survey data from the Multiple
Indicator Cluster Surveys (MICS) VI datasets (most recent)
from Sindh (2018), Khyber-Pakhtunkhwa (KP) (2016/17) and
Punjab (2017) provinces of Pakistan. The (freely available)
MICS data is collected by the United Nations International
Children’s Emergency Fund (UNICEF). It is a large, repre-
sentative dataset on maternal and child health collected by
standardized methods in each province, by first identifying
the rural and urban areas in all districts as main sampling
strata, then systematically selecting a specified number of
census enumeration areas within each stratum, and finally
selecting a systematic sample of 20 households in each enu-
meration area.’!
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Measures

The questions asked during the survey and responses for the
variables used in this study are mentioned below:

Tobacco Use

Women were asked if they ever tried or used ST, smoked
cigarettes, and smoked other non-cigarette forms of tobacco
(referred as waterpipe smoking in this paper), which were re-
ported as a binary variable (yes/no). Women who reported
ever use were further asked about their tobacco use within
the past month (binary variable: yes/no) referred as current
tobacco use in this paper. In this paper, we are focusing on the
current use of tobacco.

Birth Weight

All women were asked if they had a live birth in the past 2
years as of the date of the interview (yes/no), and those who
responded yes, were further asked additional questions on
maternal and child history, including birth outcomes. Birth
weight data were collected by asking women whether the
child was weighed at birth (yes/no). If the answer was yes,
they were further asked if they had the child’s weight recorded
in the delivery record card. Based on that, birth weight was
reported in kilograms specifying whether the value originated
from the delivery record card or by recall.

Sociodemographic Covariates

Age (in completed years at the time of the interview) recorded
as a continuous value, highest education attained (primary,
middle, secondary, and higher), area of residence (rural or
urban), ecological data (ie, the divisions and sub-divisions in
each province), and quintiles of wealth index (poorest, second,
middle, fourth, and richest) were reported. Age and educa-
tion were individual indicators at the mother’s level, while the
area of residence, ecological data and wealth index were part
of household indicators. The wealth index was constructed
using principal components analysis,’>** based on various
characteristics related to a household’s material wealth.>!

Statistical Analysis

The secondary data analysis was performed in STATA
(StatsCorp, 2017). Descriptive summary statistics for the
characteristics (age, education, and wealth index) of all
women interviewed (15-49 years) who reported birth history
in the previous 2 years (women with and without live birth in
the previous 2 years) were calculated by provinces and their
divisions. Prevalence estimates for current smokeless tobacco
use, cigarette smoking, and waterpipe smoking, and 95 % con-
fidence intervals (CI), were estimated and further stratified by
divisions in each province. Pooled estimates for each province
and for the country were also generated. Sampling weights
were accounted for differential probabilities of selection and
participation in the calculation of summary statistics and
prevalence estimates. Sampling weights were calculated using
the svy command in STATA based on the weight variables
provided in the MICS dataset.

Regression analyses were conducted by combining the data
from all divisions after accounting for the possible clustering
effect by division. The following analyses were performed:

Logistic regression was used to explore the effect of ma-
ternal covariates (namely, residence, education, socio-
economic status, and age) on current use of tobacco for each
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of the following tobacco forms: ST, cigarette, and waterpipe
smoking. In each case, non-tobacco users formed the refer-
ence group.

Multiple linear regression analysis to estimate the effect
of current tobacco use on birth weight (outcome variable re-
ported as a continuous variable in kilograms) among women
who have had a live birth in the past 2 years, compared to
non-tobacco users. The independent variables were current
exclusive smokeless tobacco use, exclusive cigarette smoking,
and exclusive waterpipe smoking (dual users were not
considered due to extremely small observations). For this par-
ticular analysis, we created a new variable with exclusive use
of any form of tobacco to estimate their effect on birth weight
compared to non-tobacco users.

For all regression analyses, we reported 95% Cls for the
estimates. A p-value less than .05 was considered statistically
significant.

Results

The study included data of 85 412 women of reproductive
age: 31 210 women with and 54 202 women without a live
birth in the past 2 years. Furthermore, birth weight data were
only available for 15.4% (17 =4790) of women with recent
childbirth. The mean ages of women with and without recent
childbirth were 28.3 and 36 years, respectively. About 70%
(women with recent childbirth) and 63% (women without
recent childbirth) lived in rural areas; more than half (52%
and 57% among women with and without a recent child-
birth, respectively) had no formal education. Wealth index
distribution was similar among women with and without a
recent childbirth. Detailed characteristics of these women are
reported in Tables 1 and 2.

The pooled prevalence, across all administrative divisions,
among women with recent childbirth was 1.4% (95% CI:
1.3-1.6) for current smokeless tobacco use, 0.4% (95%
CL: 0.3-0.5) for current cigarette smoking, and 1.2% (95%
CL: 1.05-1.4) for current waterpipe smoking. The pooled
prevalence among women without recent childbirth was
2.5% (95% CI: 2.3-2.6), 1% (95% CI: 0.9-1.1), and 1.8%
(95%CI: 1.6-1.9) for current smokeless tobacco use, cigarette
smoking and waterpipe smoking, respectively. Across dif-
ferent administrative divisions of Pakistan, the prevalence of
current smokeless tobacco use varied significantly (~13 per-
centage points) for both women with (0-12.8%) and without
(0-12.9%) recent childbirth, while current cigarette smoking
varied only a little, 0-1.3% among women with recent child-
birth, and from 0% to 2.4% among women without recent
childbirth. The prevalence of current waterpipe smoking
also varied significantly among women with recent child-
birth (0-10.1%) and among women without recent child-
birth (0-14.6%). These variations in prevalence estimates are
shown in Figure 1, and further reported with pooled provin-
cial and national estimates in Tables S1 and S2.

Higher education was inversely associated with all forms of
tobacco; odds were significantly lower for smokeless tobacco
use (adjusted odd ratio (aOR) = 0.1, 95% CI: 0.05-0.3), cig-
arette smoking (aOR = 0.1, 95% CI: 0.00.6) and waterpipe
smoking (aOR =0.2, 95% CI: 0.1-0.4) as compared to
non-users of that type of tobacco. The association between
education and smokeless tobacco use was statistically sig-
nificant across all levels; that is, with every incline in edu-
cational level, the odds of smokeless tobacco use declined

significantly. Socio-economic status was also inversely asso-
ciated with all three forms of tobacco use across each wealth
quintile compared to the poorest quintile; odds for tobacco
use decreased significantly with every increase in wealth quin-
tile. This disparity gradient for education and socio-economic
status is shown as forest plots in Figure 2. Further details of
the regression analyses are listed in Table S3.

Birth weights were recorded for 15.4% (n = 4790/31 210) of
the women with recent childbirth: 14% (z = 732) of these had
the weight logged in the delivery record card, 70% (7 = 3545)
reported birth weight based on recall, and 11% (7 = 513) did
not provide any birth weight information. As most women
did not have birth weight logged in the delivery record card,
to make use of all available data, we used the birth weight re-
ported both via delivery record and by recall. The mean birth
weight was 3.55 kg (SD = 2.46). We found a statistically sig-
nificant difference in birth weight of about 0.83 kg (95% CI:
-1.6 to 0.1) in children born to mothers who, at the time of
the interview, smoked waterpipe compared to non-tobacco
users. While for smokeless tobacco use (0.33 kg, 95% CI:
-0.9 to 0.3) and cigarette smoking (0.35 kg, 95% CI: -1.5 to
2.2) the differences were statistically not significant (Table 3).

Discussion

We utilized data from a large representative sample of
women and estimated the prevalence for three types of to-
bacco use (smokeless tobacco, cigarettes, and waterpipe) ac-
cording to the history of recent childbirth. The data suggests
that there is variation in prevalence between provinces and
by type of tobacco, with cigarette smoking as least prevalent
across all three provinces, smokeless tobacco use most prev-
alent in Sindh (~6%) and waterpipe smoking most prevalent
in Punjab (~3%). Furthermore, the prevalence of tobacco
use varied even more significantly across the administrative
divisions; 13 percentage points for smokeless tobacco use
in Sindh and 15 percentage points for waterpipe smoking
in Punjab. Among a subset of women (31 210) with recent
childbirth, similar prevalence patterns were observed. The
findings are worrying because it indicates that there is little
change in tobacco use behavior around pregnancy and early
motherhood. Furthermore, the high prevalence of tobacco use
in certain geographical areas (administrative divisions) may
go unnoticed due to relatively lower national estimates and
the opportunity to intervene and benefit public health may
not be available. Potential factors influencing these variations
include cultural association and social acceptance of specific
tobacco use among women in certain regions and limited
awareness of tobacco-related harms.'*** High smokeless to-
bacco use in certain areas may also be driven by easy access
to cheap products manufactured locally. Additionally, there
may be variations in regulating tobacco products and support
for women to reduce or quit tobacco.'>?° This highlights the
need for tailored public health measures to increase aware-
ness and offer support to women in reducing or quitting to-
bacco, across all types of tobacco products.

Higher education was significantly associated with a de-
crease in tobacco use. This inverse association was most
distinct and significant across all educational levels with
smokeless tobacco use; aOR dropped from 0.5 to 0.1 from
primary to higher level education compared to those with no
formal education. Socioeconomic status was also significantly
associated with a reduction in all forms of tobacco use. These
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Table 1. Socio-Demographic Distribution (Weighted) of Women With a Live Birth in the Past 2 Years (15-49 Years)

Socio-demographic distribution (women WITH one or more live births in the previous 2 years)

Women Mean Rural Education Combined Wealth Index
(weighted) Age dwellers 7 (%) n (%)
(years) n (%)
Province Division None/ Primary Middle Secondary Higher Poorest Second Middle Fourth  Richest
preschool
Punjab  Bhawalpur 1560 28.69 1219 899 521 344 408 615 637 361 282 172 108
(78.17)  (32.29)  (18.66) (12.34) (14.62)  (22.08) (40.86) (23.12) (18.06) (11.06) (6.9)
DG Khan 1746 28.37 1487 1150 308 104 100 (5.74) 83 1037 416 173 79 40
(85.17)  (65.88)  (17.64) (5.97) (4.77)  (59.43) (23.84) (9.90)  (4.55)  (2.28)
Faisalabad 1902 28.59 1248 702 421 205 285 (15) 288 372 392 394 407 336
(65.63) (36.89)  (22.15) (10.79) (15.16)  (19.58) (20.63) (20.70) (21.41) (17.68)
Gujranwala 2236 29.21 1448 484 448 350 469 485 89 243 542 739 623
(64.77)  (21.63)  (20.04) (15.66) (20.98)  (21.70) (3.99)  (10.85) (24.23) (33.06) (27.88)
Lahore 2623 28.33 9058 838 438 332 442 574 177 360 495 675 916
(34.52)  (31.94)  (16.69) (12.64) (16.86)  (21.87) (6.76) (13.72) (18.88) (25.73) (34.91)
Multan 1852 28.05 1374 866 406 188 210 183 446 515 423 270 198
(7421)  (46.73)  (21.93) (10.14) (11.33)  (9.88)  (24.07) (27.83) (22.84) (14.56) (10.71)
Rawalpindi 1341 29.17 843 321 258 170 301 292 61 157 306 367 450
(62.9)  (23.91)  (19.22) (12.65) (22.47)  (21.76) (4.53) (11.73) (22.82) (27.34) (33.58)
Sahiwal 1100 28.88 866 516 261 102 120 100 255 337 281 143 (13) 84
(78.68)  (46.91)  (23.71) (9.31)  (10.95)  (9.13)  (23.17) (30.66) (25.54) (7.62)
Sargodha 1296 28.71 1007 592 301 107 164 132 358 329 287 228 95
(77.73)  (45.64)  (2323) (8.29)  (12.68)  (10.15) (27.63) (25.35) (22.12) (17.59) (7.30)
Provincial 15 656 28.64 10399 6365 3126 1663 2248 2254 3433 3110 3182 3080 2850
(66.42)  (40.66)  (19.97) (10.62) (1436)  (14.39) (21.93) (19.87) (20.32) (19.68) (18.20)
Sindh Hyderabad 1389 29.1 952 1030 142 46 65 (4.66) 106 530 341 242 119 156
(68.54)  (74.20)  (1021) (3.29) (7.65)  (38.20) (24.55) (17.44) (8.58)  (11.23)
Karachi 1523 28.15 130 494 175 197 322 334 11 24 200 681 607
(8.53)  (32.40)  (11.52) (12.94) (21.17)  (21.96) (0.75)  (1.56)  (13.14) (44.71) (39.84)
Larkana 1003 29.04 703 782 106 25 29 (2.86) 60 242 432 221 79 28
(70.09)  (78.01)  (10.62) (2.49) (6.01)  (24.12) (43.12) (22.03) (7.88)  (2.85)
Mirpur 654 28.22 519 491 62 18 45 (6.89) 37 380 113 86 43 30.53
Khas (79.38)  (75.20)  (9.41)  (2.76) (5.74)  (5821) (17.31) (13.23)  (6.58)  (4.67)
Shaheed 681 29.52 492 496 87 32 37(5.39) 31 141 269 178 64 30
Benazirabad (72.16)  (72.78)  (12.61) (4.71) (4.51)  (20.66) (39.49) (26.08) (9.43)  (4.33)
Sukkur 916 28.3 618 627 141 39 56 (6.10) 5§ 137 331 286 110 51
(67.54)  (68.33)  (15.45) (4.27) (5.85)  (15.00) (36.17) (31.19) (12.03) (5.61)
Provincial 6166 28.7 3414 3920 713 357 554 (8.98) 623 1442 1511 1213 1097 903
(5537)  (63.57)  (11.56) (5.79) (10.10)  (23.39) (24.50) (19.68) (17.79) (14.64)
KP Bannu 620 28.97 588 459 64 22 24 (3.84) 50 137 136 194 93 59
(94.74)  (74.07)  (10.39) (3.63) (8.08)  (22.03) (22.01) (31.33) (15.08) (9.55)
D.I.LKhan 601 29.61 527 479 41 18 28 (4.61) 34 228 (39) 187 97 39 48
(87.72)  (79.80)  (6.90)  (3.02) (5.67) (31.19)  (1623) (6.52)  (8.07)
Hazara 1198 28.75 1115 564 169 98 175 191 262 160 218 263 294
(93.14)  (47.13)  (14.11) (8.17) (14.62)  (15.97) (21.87) (13.33) (18.22) (21.98) (24.60)
Kohat 768 28.49 694 533 81 45 54 (7.11) 5§ 169 210 171 125 93
(90.37)  (69.37)  (10.50) (5.85) (7.18)  (21.95) (27.28) (22.31)  (16.32) (12.14)
Malakand 2591 28.03 2265 1717 336 196 179 (6.92) 163 655 567 448 561 361
(87.42)  (66.27) (12.96) (7.57) (6.28) (25.27) (21.88) (17.28) (21.65) (13.92)
Mardan 1126 27.82 944 551 154 164 127 130 41 132 250 399 304 (27)
(83.86)  (48.95)  (13.64) (14.55) (11.28)  (11.58) (3.65) (11.71) (22.22) (35.42)
Peshawar 2484 28.19 1799 1641 260 185 189 (7.60) 209 264 396 509 577 738
(72.40)  (66.05)  (10.48) (7.44) (8.43)  (10.65) (15.94) (20.51) (23.21) (29.7)
Provincial 9388 28.34 7932 5945 1105 728 776 (8.27) 833 1756 1788 1889 2058 1898
(84.49)  (63.33)  (11.78) (7.76) (8.87)  (18.70) (19.04) (20.12) (21.92) (20.22)
Pooled  National 31210 28.56 21745 16 230 4944 2748 3578 3709 6632 6409 6284 6235 5651

(69.67)  (52.00)  (15.84) (8.81) (11.46)  (11.89) (21.25) (20.53) (20.13) (19.98) (18.11)

KP = Khyber—Phaktunkbwa.
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Table 2. Socio-Demographic Distribution (Weighted) of Women Without a Live Birth in the Past 2 Years (15-49 Years)

Socio-demographic distribution (women WITHOUT one or more live births in the previous 2 years)

Women Mean Rural Education Combined Wealth Index
(weighted) Age dwellers  n (%) n (%)
(years) n (%)
Province Division None/ Primary Middle Secondary Higher Poorest Second  Middle Fourth  Richest
preschool
Punjab  Bhawalpur 2629 37.26 1876 1636 385 179 218 211 940 650 483 279 276
(71.38)  (62.22)  (14.64) (6.82) (8.29) (8.03) (35.75) (24.72) (18.39) (10.63)  (10.51)
DG Khan 2231 36.69 1832 1624 307 88 120 91 1211 551 254 142 73 (3.28)
(82.11)  (72.82)  (13.76) (3.95) (5.40) (4.08)  (54.29) (24.68) (11.40)  (6.35)
Faisalabad 3498 37.6 2079 1531 745 336 454 430 570 650 788 824 666
(59.44) (43.77)  (21.30) (9.62) (12.98)  (12.31) (16.31) (18.57) (22.52) (23.55) (19.05)
Gujranwala 4174 37.85 2604 1327 963 580 771 534 138 508 967 1376 1185
(62.37)  (31.79)  (23.07) (13.89) (18.46)  (12.79) (3.31)  (12.17) (23.17) (32.96) (28.40)
Lahore 4954 37.52 1338 1842 804 550 804 954 219 582 780 1314 2059
(27.0)  (37.19)  (1623) (11.10) (16.24)  (19.25) (4.42)  (11.76) (15.74) (26.52) (41.56)
Multan 3169 3691 2192 1869 542 237 272 249 741 852 654 532 390
(69.16) (58.98)  (17.11) (7.47) (8.57) (7.86)  (23.38) (26.87) (30.65) (16.79)  (12.30)
Rawalpindi 2779 37.68 1694 880 612 293 514 479 133 324 551 739 1032
(60.94) (31.67)  (22.01) (10.55) (18.52)  (17.25) (4.78)  (11.66) (19.84) (26.60) (37.12)
Sahiwal 1775 37.6 1338 1011 371 142 130 121 394 557 380 274 170
(75.42)  (56.95)  (20.91) (7.98) (7.34) (6.82)  (22.19) (31.41) (21.41) (15.42) (9.56)
Sargodha 2238 37.48 1637 1294 432 158 199 154 549 631 536 352 170
(73.18)  (57.83)  (19.31) (7.07) (8.89) (6.90) (24.54) (28.18) (23.96) (15.74) (7.58)
Provincial 27447 37.44 16590 13015 5161 2563 3483 3224 4895 5304 5395 5832 6021
(60.44) (47.42) (18.80) (9.34) (12.69) (11.75) (17.83) (19.33) (19.66) (21.25) (21.94)
Sindh Hyderabad 2534 36.28 1504 1852 264 83 153 183 804 525 524 265 415
(59.36) (73.08)  (10.41) (3.27) (6.03) (721)  (31.74)  (20.73)  (20.67) (10.48) (16.38)
Karachi 4552 35.54 292 1561 514 488 987 1001 24 42 524 1871 2091
(6.42) (34.29) (11.30)  (10.73) (21.69) (21.99) (0.53) (0.91) (11.51)  (41.10)  (45.95)
Larkana 1352 36.86 819 1043 145 28 62 74 284 478 358 165 67 (4.96)
(60.58) (77.16)  (10.72) (2.05) (4.57) (5.51)  (21.00) (35.38) (26.47) (12.19)
Mirpur 990 35.76 764 807 64 24 38 57 521 201 157 59 51(5.18)
Khas (77.19)  (81.53)  (6.44)  (2.41) (3.84) (5.78)  (52.59) (20.34) (15.88) (6.01)
Shaheed 1184 36.7 834 891 159 39 50 45 261 365 353 129 65 (5.47)
Benazirabad (70.44)  (75.27)  (13.41) (3.33) (4.19) (3.80)  (22.44) (31.65) (29.81) (10.63)
Sukkur 1261 36.56 827 896 193 33 66 72 170 414 418 171 86 (6.86)
(65.58) (71.08)  (15.35) (2.61) (5.26) (5.69) (13.52) (32.84) (33.22) (13.56)
Provincial 11 873 36.24 5040 7050 1339 695 1356 1432 2069 2035 2334 2658 2776
(42.45)  (59.38)  (11.28) (5.86) (11.42)  (12.06) (17.43) (17.14) (19.66) (22.38) (23.38)
KP Bannu 933 35.99 878 781 55 24 30 43 220 285 245 109 74 (7.92)
(94.11)  (83.66)  (5.93)  (2.60) (3.25) (4.56)  (23.54) (30.50) (26.31) (11.73)
D.I.LKhan 1176 36.2 993 1038 48 17 36 38 436 356 180 101 103
(84.44) (88.21)  (4.08) (1.47) (3.05) (3.20)  (37.07) (30.27) (15.34) (8.56)  (8.76)
Hazara 2674 36.34 2385 1647 360 150 262 255 697 412 404 494 667
(89.17) (61.59)  (13.47) (5.59) (9.81) (9.54)  (26.05) (15.42) (15.09) (18.48) (24.95)
Kohat 1311 36.01 1116 1048 76 40 66 81 300 307 276 225 203
(85.15) (79.97)  (5.79)  (3.04) (5.05) (6.15)  (22.85) (23.39) (21.07) (17.18) (15.51)
Malakand 3609 35.15 3220 2833 333 128 154 161 920 763 697 699 529
(89.22) (78.49)  (9.24)  (3.55) (4.28) (4.45)  (25.50)  (21.14)  (19.31) (19.37) (14.67)
Mardan 1764 36.46 1428 1134 218 138 162 112 82 228 422 557 476
(80.95) (64.30)  (12.36) (7.84) (9.16) (6.34)  (4.64)  (12.90) (23.91) (31.59) (26.96)
Peshawar 3415 36.47 2351 2425 362 163 263 228 332 559 689 793 1041
(68.85) (71.01)  (10.61) (4.79) (6.91) (6.67) (9.73)  (16.38) (20.18) (23.23) (30.48)
Provincial 14 882 36.03 12372 10906 1453 661 947 917 2987 2909 2914 2980 3094
(83.13) (73.28)  (9.76)  (4.44) (6.36) (6.16)  (20.07) (19.55) (19.58) (20.02) (20.79)
Pooled  National 54202 36.79 34002 30971 7953 3919 5786 5573 9951 10 249 10 643 11469 11891
(62.73)  (57.14)  (14.67) (7.23) (10.67)  (10.28) (18.36) (18.91) (19.64) (21.16) (21.94)

KP = Khyber-Phaktunkhwa.
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Figure 1. Prevalence estimates (weighted) of current tobacco use (smokeless tobacco use, cigarette smoking, and smoking waterpipe) among women

with and without recent childbirth.

education and socioeconomic disparities are consistent with
existing literature.'3> However, the significantly lower odds of
tobacco use found among women with high levels of educa-
tion in Pakistan is an important finding for a country where
female literacy remains less than 50%.3¢ This is crucial because
tobacco use and social inequalities are recognized as factors
that exacerbate health disparities.’”*® These disparities occur
due to easy access to cheap unregulated and highly toxic to-
bacco products in poor neighborhoods, limited awareness
about tobacco-related harms, poor health literacy, and access
to public health initiatives among those with poor educational
attainment, which can in turn lead to lower rates of tobacco
cessation, thus further widening of the health gap.'3” To assist
women in reducing or quitting tobacco use, public health meas-
ures should be designed to incorporate socio-cultural contexts
and consider implementing pictorial warnings not only on cig-
arette packaging but also across all forms of tobacco products.

We found a statistically significant difference (830 g) in
birth weight for babies born to mothers who at the time of the
interview smoked waterpipe compared to children born to
mothers who did not use any form of tobacco. There is some
literature on this suggesting the association of waterpipe
smoking with low birth weight. A study conducted among
pregnant women in Egypt reported lower mean birth weight

(p-value <.001) compared to non-smokers, however women
who smoked included cigarette and waterpipe smoking,
though waterpipe was more prevalent.** Another study based
on a prospective cohort in Iran, reported the adjusted risk
of low birth weight to be twice among waterpipe smokers.*’
The possible explanation could be the exposure to smoke that
contains toxicants from the tobacco product itself in addition
to the burning of charcoal which is required when using a
waterpipe.*! Waterpipe smoking also results in high exposures
to carbon monoxide and polycyclic aromatic hydrocarbons,
which are known carcinogens and teratogens.*"*> In terms
of smokeless tobacco use and birth weight, our findings sug-
gest that the birth weight was about 330 g less for children
born to mothers who at the time of the interview used smoke-
less tobacco compared to children born to mothers who did
not use any form of tobacco, however this was not statis-
tically significant. One other study conducted in Pakistan
also reported no statistically significant association between
smokeless tobacco use before conception and birth weight
(RR =0.96, 95% CI 0.7-1.3).** However, other studies have
reported a weak to moderate evidence on smokeless tobacco
use during pregnancy and low birth weight.*** Gupta et al.
estimated smokeless tobacco use and birth weight based on a
prospective cohort of 1217 women and reported a reduction

$20Z YoIeIN 90 U 1sonb Aq 66656G.2/9 1 0SBIU/IU/EE0 |0 L/I0P/SI0IIE-0OUBADELIU/WOD dNO"0lWapese)/:sdRy Wo.) POPEOJUMOQ



Nicotine and Tobacco Research, 2024, Vol. XX, No. XX

Association of education and current tobacco use (aOR)

Higher |1@—
Secondary | H@—
Smokeless  wmiddle R
tobacco use
Primary —e—
None [ ]
0 0.5 d 1.5; 2 25 3

Higher H@———

Secondary -o—i

i i ——
Cigarette Middle
smoking Primary —e—1—
None >
0 0.5 1 15 2 2.5 3
Higher H—
Secondary ——)
Waterpipe .41 .
smoking
Primary L 2
None [ ]
0 0.5 1 15 2 2.5 3

Association of wealth index and current tobacco use (aOR)

Richest ——
Fourth —e—i
Smokeless i 1q1e -
tobacco use
Second ——
Poorest [ ]
0 0.2 0.4 0.6 0.8 ak 1.2,
Richest }—@—
Fourth ——
Cigarette Middle —e—
smOking Second —
Poorest [ ]
0 0.2 0.4 0.6 0.8 1 1.2

Richest —o———

Fourth b °
Waterpipe Middle ——i
smoking ¢ e
Poorest
0 0.2 0.4 0.6 0.8 1 12

Figure 2. Forest plots showing associations between education and wealth index and current tobacco use by type. (cigarette smoking, smoking

waterpipe and smokeless tobacco use).

Table 3. Estimates of Multiple Linear Regression Analysis for Birth
Weight and Current Smokeless Tobacco Use, Cigarette Smoking, and
Waterpipe Smoking

Multiple linear regression analysis

Coef. (95% CI) p-Value
Current tobacco use (reference = non-tobacco users)
Exclusive smokeless tobacco use -0.33 (-0.9,0.3) 29
Exclusive cigarette smoking 0.35 (-1.5,2.2) .7
Exclusive waterpipe smoking -0.83 (-1.6,-0.1) .04
Birth weight constant 3.56 (3.48-3.63) .00

Note: Total observations = 4507; the absolute numbers of women who
exclusively used smokeless tobacco were 63, smoked cigarettes were 7, and
smoked waterpipe were 37.

of 105 g (p value =.006) in birth weight, which was con-
sistent after adjustment for gestational age.* The strong ev-
idence on the effect of combustible tobacco on birth weight,
may not be applicable for smokeless tobacco, and needs fur-
ther longitudinal studies, accounting for the diverse smokeless
tobacco products and amount of consumption. Furthermore,
our findings of birth weight and cigarette smoking were not
statistically significant, possibly due to very small number of
smokers in our cohort, however this association is already
well-established in the literature.>*

We highlight a significant missed opportunity; most
newborns were either not weighed at birth or did not have
a record of it. This is consistent with previous MICS datasets
and warrants the urgent need for better recording of birth
events to help improve maternal and child health.*” Especially
with diverse tobacco use in South Asia and the dearth of
literature, such large, nationally representative data hold

significant value in understanding the effect of these forms of
tobacco on peri-natal outcomes.

Strengths

The prevalence estimates of tobacco use (smokeless tobacco,
cigarette smoking and waterpipe smoking) from a nationally
representative sample along with estimates based on admin-
istrative divisions is novel. Certain areas with high levels of
tobacco use (geographical location and type of tobacco) need
further exploration to understand the contextual factors. The
association of smokeless tobacco use and waterpipe smoking
with birth weight from a representative sample is also a novel
finding.

Limitations

First, among women with recent childbirth, <15% had birth
weight of their child recorded which indicates the challenges
in obtaining this data. However, we compared the socio-
demographic characteristics of women who reported birth
weight based on delivery record and recall (Table S4) and
found that women who provided birth weight data based on
recall were residing more in rural areas, were less educated
and belonged to low socio-economic status. Second, this is
a cross-sectional survey and hence causal links cannot be
assumed. In addition, for the analysis looking at the associa-
tion between birth weight and tobacco use, there is a major
assumption that those who are currently using tobacco might
have also used the same form of tobacco during their preg-
nancy. Furthermore, we did not adjust for several factors that
affect birth weight (eg, gestational age, maternal weight) due
to the unavailability of such data. Further research such as a
large cohort is required to understand the effect of different
forms of tobacco on birth weight. Only a few women reported
cigarette smoking, which meant that we did not have suffi-
cient power to provide precise estimates of this sub-group.
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Conclusions

A high prevalence of smokeless tobacco use (13%) and
waterpipe smoking (15%) in certain parts of Pakistan
emphasizes the need for tailored and targeted tobacco
control interventions. Further contextual research is
warranted to understand the reasons for such high tobacco
use in these areas of Pakistan and what measures could
help reduce its use. The statistically significant association
between waterpipe smoking and low birth weight is impor-
tant for policy given the gaining popularity of waterpipe
smoking among youth including women. Further research
is warranted to understand the impact of smokeless to-
bacco use on birth outcomes through longitudinal studies
accounting for diverse products, its constituents and amount
of consumption.
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Supplementary material is available at Nicotine and Tobacco
Research online.
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