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Abstract

Background

Smokeless tobacco (ST) use is highly prevalent in South Asia, particularly in Pakistan,
Bangladesh, and India, with increasing consumption among young adults. While ST use has been
associated with cardiovascular risks, its direct effect on blood pressure control among
hypertensive patients remains unclear.

Aim

To assess the prevalence, characteristics, and effects of ST use on blood pressure control in
hypertensive patients using antihypertensive medications.

Methods

A cross-sectional observational cohort was conducted at Creek General Hospital, Karachi, from
November 2024 to March 2025. Hypertensive patients aged 18 or older, using both ST and
antihypertensive medications for at least 12 months, were included. Patients with certain
comorbidities and medication histories were excluded. Blood pressure readings were recorded,
and data were analyzed using SPSS version 27, with statistical significance set at p<0.05.

Results
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Among 1097 hypertensive patients, 108 (9.8%) were ST users. The mean age was 51.33+12.01
years, and most patients were male. Compliance with antihypertensive medications was low
(44.4%). Mean blood pressure readings were elevated (154.84+20.18 mmHg systolic,
92.76+15.54 mmHg diastolic). There was no statistically significant association between blood
pressure control and ST use duration, compliance, age, gender, or comorbidities.

Conclusion

ST use among hypertensive patients is nearly equal to the general population and negatively
impacts blood pressure control regardless of medication compliance or other patient
characteristics. Complete abstinence from ST is recommended for better cardiovascular health.
Keywords: Smokeless Tobacco, Hypertension, Blood Pressure Control, Cardiovascular Risk,

Medication Compliance

Introduction

Smokeless tobacco (ST) consumption is rampant in South Asia, where a large proportion of the
population in countries of Bangladesh, Pakistan, and India use it either recreationally or
habitually. More and more young adults are now taking up this practice; the estimated
prevalence of ST use in Pakistan is 17% (25.4 million) of the general population [1-2]. ST use
confers not only a massive financial burden on the economies of these nations but also adversely
affects health outcomes over a long time. Policies and measures to curb its spread and usage
have only been partially successful; as of writing, ST remains a major clinical and cultural
enigma in these regions [3-4].

ST use can have acute and chronic effects on blood pressure control. Smokeless tobacco can
cause a significant acute increase in both systolic and diastolic blood pressure, as well as heart
rate, shortly after use; This effect can last up to 90 minutes post-consumption [5-12]. The
increase in blood pressure is linked to the rise in plasma nicotine levels and catecholamine
release, particularly epinephrine, which stimulates the cardiovascular system [13-15].
Chronically, there is weak evidence that suggests that in the long term, ST can cause significant
elevation of blood pressure and lead to adverse associated events [16-17]; however, the evidence
for this has recently been increasing.

Intuitively, ST is compared to smoking, and the results are surprising. Compared to smoking, the

effects of ST are limited, as severe cardiovascular pathologies such as intima-media thickening
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and atherosclerosis have not been demonstrated to the same degree; while the overall risk of
adverse events is lower in exclusive ST users, it is substantially higher in individuals using both,
perhaps pointing towards a synergistic pathological mechanism [16-17].

Similarly, a correlation between oral tobacco use and blood pressure control while on
medications also has not been authentically established as of writing; Similar to other substance
abuse compounds, ST use should lead to altered/elevated blood pressures among patients, but
recorded data on this issue, at least for the local population, is inconclusive [18-19]. But, caution
must be taken as the debate is only on the degree to which ST affects cardiovascular outcomes,
not its detrimental potential. One would expect that with ST reaching epidemic proportions, data
on such topics locally would be ample; unfortunately, this is not the case. With this cohort, we
explore just a few variables of this deleterious relationship with the best tools available to us and
hope to find a correlation of blood pressure control (or lack thereof) with respect to ST use (and

its prevalence).

Materials and Methods

This was a prospective cross-sectional study held at Creek General Hospital Karachi, from 23
January 2025 to 23 April 2025. 108 patients age >18, of either gender, who were diagnosed cases
of hypertension, who were also using anti-hypertensive medications while simultaneously using
ST products, were included in the study using a convenience sampling technique. Sample size
was calculated using the OpenEpi sample size calculator using 9.8% prevalence and 5% as
margin of error [7]. They had to have been using the oral tobacco for at least 12 months. Patient
confidentiality was ensured at all times, and consent was taken each time data was recorded. This
study was approved by the ethical board review of United Medical and Dental College, Karachi
(Reference no: UMDC/Ethics/2025/01/23/379). Patients with end-stage renal disease, alcoholics,
decompensated liver disease, malignancy (of any stage), significant history of systemic
disorders, and those with a history of use of quack medication were excluded from the disease.
Patients with significant history of use (consumption for >2 weeks in the last year) of the
following drugs: antidepressants, corticosteroids and mineral corticoids, herbals products,
erythropoietin, estrogens (including birth control pills), immune-suppressants, migraine

medicines, nicotine, phentermine (a weight loss medicine), testosterone and other anabolic
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steroids and performance-enhancing drugs and thyroid medications were also ineligible for
inclusion. Patients with any history of narcotic use at all were excluded. Patients with a history of
use of Non-steroidal anti-inflammatory drugs (NSAIDs) were included after taking verbal
informed consent.

All data was collected using printed pro forma (s). Patients fulfilling the inclusion criteria were
questioned in the presence of doctors at the aforementioned institute. Their bio data and various
factors of ST were recorded. Then, three separate readings of blood pressure were recorded by
the patients or the duty staff/researcher at said intervals/timings, and these were entered into the
overall cohort data. A non-probability convenience sampling technique was used.

Data were analyzed using the SPSS software version 27. For qualitative variables, frequency and
percentages were calculated, including gender, type of oral tobacco used, and number of patients
using oral tobacco versus non-users. For association analysis, the chi-squared test was used. For
the quantitative variables of duration of tobacco use, number of anti-hypertensive medications in
use, and blood pressure levels, mean, median, and standard deviation were calculated. Skewness
and kurtosis were plotted, checking for normal distribution, and if found (normal), a paired t test

was to be used, and a p value of <0.05 was considered significant.

Results

In the three months this study was conducted, 1097 diagnosed hypertensive patients were
inquired about ST use, of which 108 responded positively, corresponding to a prevalence of
9.8%. Cohorts were predominantly male with a mean age of 51.33+12.01 years. The vast
majority of the patients were not educated at all, and even among those who had received formal
education, only 18.6% had managed to pass 12" grade/ intermediate level education; the most
common profession among men was personal work (shop keeping, washing, tailoring, etc.), and
for women it was being a housewife. All data recorded were from residents of the Karachi urban

area. The patient profiles are demonstrated in Table 1.
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Table 1. Patient profiles and overall prevalence

Variables Frequency (Percentage)
Age (mean) 51.334+12.01 years
Gender

Male 80 (83.3%)

Female 18 (16.7%)

Education level

Primary level 8 (7.4%)
Secondary level 22 (20.3%)
Intermediate/College 14 (13.0%)
Graduate 6 (5.6%)
None 58 (53.7%)
Occupation

Self employed 48 (44.4%)
Driver 22 (20.37%)
Labor 14 (13.0%)
House wife 10 (9.25%)
None 14 (13.0%)
Residence

Urban Karachi 108 (100%)
Prevalence

Over all questioned 1097
Admission of | 108
smokeless tobacco use

(as  per inclusion

criteria)

Prevalence rate 9.8%
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Clinically, most of the inductees did not have any other comorbidities save hypertension; among
the 18.5% with other known comorbidities, Diabetes was recorded most often. The mean
duration of ST use was 27.64+15.94 years, and the mean duration since the diagnosis of
hypertension was 5.64+6.63 years. All varieties of ST were used with near equal frequency.
Throughout the study, ST was used all day and every day with 63% of the patients ‘chewing’ ST
5 or more times in 24 hours. This adversely affected compliance with medications; only 44.4%
of the patients were compliant with regard to their anti-hypertensive drugs. The most commonly
prescribed medications were Amlodipine and combination drugs. Blood pressure control was
poor among all patients using ST. Three readings were recorded for the purposes of the study,
which showed a median blood pressure of 160/90 mmHg, 150/95 mmHg &150/90 mmHg with
an overall systolic mean of 154.84+20.18 mmHg and a diastolic mean of 92.76+15.54 mmHg;

the overall median BP was 150/90 mmHg. These characteristics are summarized in Table 2.

Table 2. Smokeless tobacco patterns and clinical profiles.

Variables Frequency (Percentage)

Duration of Smokeless tobacco use (mean) 27.64+15.94 years

Duration of since diagnosis of Hypertension | 5.64+6.63 years

(mean)

Comorbid (other than hypertension)

Diabetes Mellitus 12 (11.1%)
Other 8 (7.4%)
None 88 (81.4%)
Types of Medications used by patients for HTN
Amlodipine 5/10 mg 42 (38.9%)
Combination 28 (25.9%)
Multiple 28 (25.9%)
Other 10 (9.25%)
Compliance

Yes 48 (44.4%)
No 60 (55.6%)
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Types of Smokeless tobacco used

‘Mawa’ 28 (25.9%)
‘Ghuttka’ 22 (20.4%)

‘Pan’ 20 (18.5%)
Chewable tobacco 20 (18.5%)
Combination/Multiple 18 (16.7%)
“Chews” per day of Smokeless tobacco

3-5 40 (37.0%)

6-10 20 (18.5%)

>10 48 (44.4%)

Time of day smokeless tobacco is used

Throughout the day 108 (100.0%)

At night Nil

Other Specific times Nil

Blood pressure levels

Overall systolic blood pressure (mean) 154.84+20.18 mmHg
Overall systolic blood pressure (median) 150.00 mmHg
Overall diastolic blood pressure (mean) 92.76+15.54 mmHg

Overall diastolic blood pressure (median) 90.00 mmHg

There was no statistical significance with respect to blood pressure control with the variables of
time since ST use, compliance with medication, gender, age of the patients, daily chews of ST,
comorbidities, and time since diagnosis of hypertension. These values are summarized in Table

3.
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Table 3. Association between various parameters and blood pressure control with respect to

smokeless tobacco use.

Parameter N Systolic P-value Diastolic P-value
blood blood
pressure pressure
(mean) (mean)
Age
>45 years 64 156.45+£20.92 | 0.4722 91.25+¢17.72 | 0.4451
<45 years 44 152.42+18.81 94.54+11.25
Hypertension
duration
>5 years 24 157.00+£23.34 | 0.5657 90.55+17.55 | 0.5069
<S5 years 84 154.04+19.14 93.17+14.84
Smokeless tobacco
usage duration
<10 years 16 153.75£22.61 | 0.8196 97.91£13.50 | 0.1359
>10 years 92 155.00+19.75 91.66+15.64
Chews per day
>5 68 154.90+£20.76 | 0.9698 92.54+16.02 | 0.9525
<5 40 159.66+19.17 92.66+14.59
Comorbidities
Present 20 156.00+£24.71 | 0.7707 88.66+£18.14 | 0.2089
Absent 88 154.54+19.03 93.48+14.72
Compliance to
medication
Yes 48 152.36+22.04 | 0.2589 89.56+16.22 | 0.0686
No 60 156.77+18.34 95.0+14.47
Gender
Male 90 153.25+£19.34 | 0.0715 92.88+14.70 | 0.6589
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Female 18 162.59+£22.46 91.11+19.08

Discussion

The prevalence of ST use in the Pakistani population is approximately 8% [2], while the
prevalence of hypertensive patients is about 19% [20]. Separately, these two groups represent a
massive proportion of the population and an even greater health care challenge; how much these
two groups overlap is a very concerning question. The prevalence of ST use among
hypertensives in our cohort was 9.8%, just slightly over the national average. Other
characteristics of ST use, such as a higher incidence among men, acquisition of ST use in
adolescence or young adulthood, variety of ST and time since usage with (inverse) correlation to
education levels, were concordant with previous national reports [21-24]. This suggests that ST
use among hypertensive patients has a similar substance abuse pattern as those not affected by
the presence of cardiovascular diseases (or other comorbidities for that fact).

The pattern of ST usage is quite similar in Bangladesh, India, and Pakistan; the disparities are
nominal [25]. In all three countries, all varieties of ST are used with high frequency. The usage is
mostly habitual rather than recreational, i.e., multiple chews are made throughout the day; almost
without exception, ST use is a daily based phenomenon, whereby users indulge in its
consumption at work, home, or otherwise at any given time of the day [2-3]. All of our patients
used ST daily, with multiple chews per day, and all varieties of ST were consumed with near
even distribution; our results are in line with preceding data.

Adherence to anti-hypertensive medications is adversely affected by low socioeconomic status
and low education levels [7]. These two factors are quite common among ST users. Likewise,
compliance with tobacco cessation or medications for other purposes among ST users is also
hampered [15]. Combine these variables, and you have a major health problem. Just over 55%
of our patients were non-compliant/adherent to the anti-hypertensive medications prescribed to
them. This non-compliance in most cases was long-term, as patients would go weeks to months
without taking proper drugs, only using them if they ‘felt’ like having symptoms of hypertension.
We cannot state with certainty whether this non-adherence was solely due to ST use or if it
represented a deeper cultural problem. What we can objectively declare is that the rates of non-
compliance are much higher among ST users with hypertension than either of the two groups

alone.
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The evidence of the negative impact of ST on overall cardiovascular health and blood pressure
control has been mounting for the better part of the last half a century [11]. Our results mirror
most of the findings from these reports. The median systolic and diastolic blood pressures were
150mmHg and 90mmHg, respectively. The mean pressures were quite similar as well. The most
striking finding of our study was that these elevated pressures among ST users were not
significantly (therefore clinically as well) affected by age, gender, duration of ST use, time since
diagnosis of hypertension, presence of comorbidities, consumption of ST per day, and
compliance to medications. This essentially establishes ST use as an independent risk factor for
adverse cardiovascular outcomes and poor blood pressure control, even with proper medication.

Nutritional status of the patients was not evaluated, nor was a blood workup done to evaluate any
other biochemical abnormalities that may affect blood pressure control. Concomitant use of other
medications was not evaluated; however, it was ensured that no patient was using quack
medications at all. Adherence to an anti-hypertensive diet, such as minimal use of salt, processed

food, junking, etc., was neither asked about nor analyzed.

Conclusions

The overall prevalence of ST use among hypertensive patients is nearly equal to the general
population; ST use adversely affects blood pressure control irrespective of compliance to
medications, age of the patients, presence of comorbidities, duration of ST use, and ‘chews’ of

ST per day. As such, complete abstinence from ST is recommended in these patients.
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