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INTRODUCTION

The term Chronic Obstructive Pulmonary Disease 
(COPD) was first used by Dr. William Briscoe at the 9th 
Aspen Emphysema Conference in 1965, and was a 
nomenclature coined to encompass the two 
diseases previously known as Emphysema and 
Chronic Bronchitis1. COPD presents as chronic 
inflammation of the lungs with the eventual 
sequelae of respiratory compromise and distress 2-4. 
This disease has the hallmark symptoms of 
breathlessness, excessive sputum production and a 

chronic cough, which leaves the sufferer with 
progressively deteriorating respiratory function and 
a severe decrease in their quality of life 3. The Global 
Initiative for Obstructive Lung Disease (GOLD) has 
recommended that COPD be diagnosed based on 
the clinical symptoms of chronic bronchitis (cough 
and sputum production for at least 3 months/year 
for at least two years) or emphysema 
(breathlessness and coughing), confirmed by 
obstructed airflow measured with spirometry4.

COPD is an emerging burden on the global 

healthcare system as it is quickly climbing to 
become a leading cause of morbidity and 
mortality. In a study done it was found that COPD 
alone is responsible for approximately 2.75 million 
deaths worldwide and the World Health 
Organization (WHO) has estimated that by the year 
2020, COPD will be the 5th leading cause of death 
and disability5-6, In 2012 an international survey 
BREATHE was carried out in 11 countries from North 
African regions and the Middle East including 
Pakistan7 . The survey revealed that the prevalence 
rate of COPD in those 11 countries was 3.6% and the 
prevalence rate in Pakistan of COPD was 2.1% in the 
population aged 40 years and above. According to 
a retrospective case series study conducted at the 
Aga Khan University Hospital Karachi, the 
prevalence of airflow obstruction is 5.7%8.

The truth of the matter is that the epidemiological 
findings regarding COPD are severely 
underestimated due to the fact that patients are 
not diagnosed as having the disease until it is 
clinically apparent and fairly advanced5. A good 
example of this circumstance comes from a 
Swedish study that estimated that only 20-30% of 
subjects with COPD who met the COPD criteria had 
been diagnosed as having COPD . It is due to this 
reason that epidemiological data on COPD in the 
Middle East and North African regions is confined 
and limited to small areas and does not reflect 
national prevalence estimates.

In contrast to COPD, restrictive lung disease is a 
significant lung pathology characterized by 
reduced lung volumes. Lung volumes can be 
reduced either because of intrinsic factors such as 
an alteration in lung parenchyma, or because of 
extrinsic factors including disease of the pleura, 
chest wall, or neuromuscular apparatus. Most 
commonly they occur due to interstitial disease of 
the lung following fibrosis. In case of intrinsic lung 
disease, the physiological effects of diffuse 
parenchymal disorders reduce all lung volumes by 
the excessive elastic recoil of the lungs, relative to 
the outward recoil forces of the chest wall. 
Expiratory airflow is reduced in proportion to lung 
volume. Intrinsic factors include; pneumonia, 
tuberculosis, lung cancers and sarcoidosis. Diseases 
of extrinsic structures result in lung restriction, 
impaired ventilatory function, and respiratory failure 
(e.g., non-muscular diseases of the chest wall, 
neuromuscular disorders). Pleural effusion, kyphosis, 
obesity, ascites and muscular dystrophy are a few 
examples of pathologies that can cause restricted 
lung capacity.

The aim of our study therefore is to determine the 
prevalence of COPD and Restrictive Lung 
pathologies and to associate key risk factors with 
them. Any targeted research specific to the 
prevalence and risk factors of COPD and Restriction 
in Pakistan is scarce. With the help of 

self-administered questionnaires we hope to raise 
awareness about this debilitating disease and to 
promote a system of early diagnosis and finding 
and eliminating contributing risk factors.

METHODS

This cross sectional study was conducted in Primary 
Health Care center Sikanderabad where majority is 
Pashtun population comprising 100000 people 
approximately. Study was conducted between 
June 2017 till May 2018. Sample size was calculated 
from WHO calculator that came out to be 150.

A modified version of the American Thoracic 
Society division of lung disease questionnaire was 
used to record the presence of respiratory 
symptoms. It included questions regarding frequent 
cough (defined as presence of cough on most days 
for 3 consecutive months or more during the year), 
chronic cough (defined as presence of cough for 3 
consecutive months in 2 consecutive years), 
frequent phlegm (defined as bringing up phlegm 
on most days of month, for 3 consecutive months or 
more in a year), chronic phlegm (presence of 
phlegm for 3 consecutive months in 2 consecutive 
years), frequent wheezing (whistling sound heard 
on expiration within 2 years), chronic wheezing 
(whistling sounds heard on expiration more than 2 
years).  MRC dyspnea scale is categorized into 5 
grades. Grade 0 is not troubled by breathlessness 
except on strenuous exercise. Grade 1 is short of 
breadth when hurrying on a level or walking up a 
slight hill. Grade 2 is walks slower than most people 
on a  level, stops after a mile or so, or stops after 15 
min walking at own pace. Grade 3 is stops for 
breadth after walking 100 yards or after a few 
minutes on level ground. Grade 4 is too breathless 
to leave the house or breathless while undressing.

The age, height and sex predicted values of Forced 
Vital Capacity (FVC), forced expiratory volume in 
one second (FEV1) and their ratio (FEV1/FVC) were 
recorded in milliliters (ml) and percentages. 
Predicted lung volumes i.e. forced vital capacity 
(FVC), forced expiratory volume in one second 
(FEV1) and their ratio (FEV1/FVC) were recorded 
using portable spirometer. Predicted percentage of 
≥ 80% for FVC and FEV1 and FEV1/FVC ratio of ≥0.7 
were considered as cut off for lung function tests to 
be normal. These cut-offs are generally used 
internationally for categorizing lung volumes as 
normal or abnormal10.

Obstructive lung function was defined as having 
FEV1<80% and FEV1/FVC <70% and restrictive lung 
function was defined as having FEV1<80% and 
FEV1/FVC >70% .Those whose FEV1 did not improve 
>12% post bronchodilation were labeled COPDers.

Participants were explained the procedure of 
spirometry in detail and were allowed to practice 

INTRODUCTION

One of the most common problems during 
neonatal age is jaundice;1 especially in Asia.2 
Serious complications of jaundice in neonates 
include transient encephalopathy and kernicterus 
for which bilirubin measurements are extremely 
crucial for early detection.3 For this reason, unit of 
the American Academy of Pediatrics committee on 
Hyperbilirubinemia advocated for the screening of 
all neonates before sending them home4,5. Bilirubin 
levels can be assessed via visual method but this 
method is imprecise, requires clinical expertise and 

is affected by light and clothes 3

Serum bilirubin (TSB) is the most reliable method for 
determining bilirubin levels but this is an invasive 
method, can cause infections, is stressful and 
agonizing for the neonate and immediate results 
are not received.4,6,2 Thus, a noninvasive technique 
was devised to determine bilirubin level, via 
transcutaneous bilirubinometer, that uses 
photometry to detect bilirubin level.2 The first 
transcutaneous bilirubinometer was introduced in 
the 1980s and it determined bilirubin level through 
the intensity of yellow discolouration.1
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Numerous studies done internationally since then 
have established the efficacy of this device and 
proved it to be a good screening tool.  The study 
done by Mansouri calculated correlation between 
the two methods3. Mahram and Oveisi concluded 
that TcB can be considered as a reliable tool to 
evaluate bilirubin for the screening of neonatal 
jaundice in term neonates.6

Taylor et al. concluded that variance between TcB 
and TSB levels were enhanced in African-American 
newborns and varied based on brand of meter 
used.4 They also found out that 2.2% of TcB measure-
ments underrated the (TSB) by 3.0 mg/dL, and the 
chances for TcB to underestimate TSB increased 
with progressive newborn age4. Maisels and 
Bosschaart aforesaid that TcB cannot replace TSB 
because 99% of what TCB assess is the extravascular 
tissue bilirubin and not in the blood.5,7,8

Some small-scale studies have been done locally. A 
study done in AKUH in 1991 by Bhuttaet et al. 
displayed a high correlation in the results but it was 
performed on a small population.9 Lately, a study 
done in Rawalpindi by Saeed and Zahoor ul Haq 
found TcB a screening device, which offers an 
accurate, rapid, economic and noninvasive means 
of assessing plasma bilirubin concentrations in 
neonates. Since there is scarcity of data regarding 
the mean difference between TSB and TcB levels so 
a pilot study was conducted. This showed mean 
and standard deviation of -0.13+/-2.5.10
Since, locally, limited studies have been done and 
the data on the mean difference of two techniques 
is also not available. Once the reliability of TcB is 
established, the neonates can be saved from the 
noxious effects of pricks and a speedy, economical 
method can be established to assess bilirubin levels. 
The objective of this study was to compare the 
mean difference between Transcutaneous bilirubin 
and serum bilirubin among jaundiced patients.

METHODS

This cross sectional study was conducted at Neona-
tal Intensive unit of Ziauddin University Hospital, 
Karachi, from May to November 2018. The 
non-probability consecutive sampling was used as 
a sampling technique. The sample size was calcu-
lated using WHO sample size calculator taking 
mean difference between TcB and TSB= -0.13±2.59 
(from our pilot study results), confidence interval 
95% and margin of error 0.01.

Total 150 neonates between 1 to 28 days of age of 
either gender with clinical jaundice (Visible yellow-

ish discoloration on the skin), Hyperbilirubinemia 
(total serum bilirubin level above 5 mg/dl) were 
included in the study. Neonates who were exposed 
to Phototherapy were not included. Ethical approv-
al was obtained from institutional ethical committee 
and an informed consent was also taken from 
parents or the caretaker of the patient.

Total Serum bilirubin (TSB) present in the blood was 
measured by blood sampling.  Transcutaneous 
bilirubin (TcB) was measured via transcutaneous 
bilirubinometer which is a portable, hand held, 
rechargeable device that assessed the level of 
bilirubin by non-invasive method. The mean differ-
ence between TSB and TcB was calculated. Demo-
graphic information was obtained from the 
parents/ guardians like age and gender. Transcuta-
neous measurements were taken by application of 
Drager JM-105 (transcutaneous bilirubinometer) to 
the sternum of infants. Three readings were taken 
and the average value was recorded. Blood 
samples were obtained from a peripheral vein 
under strict aseptic conditions within 10 minutes of 
transcutaneous bilirubin measurements. Serum 
bilirubin was estimated by Jandrassik method on 
Roche Hitachi 902 automated chemistry analyzer. 
The results of bilirubin level for both the techniques 
were compared and difference was recorded.

By using SPSS, data were compiled and analyzed. 
Descriptive statistics were calculated. Mean and 
standard deviation were calculated for 
quantitative variables like age, gestational age, 
weight, TSB, TcB and difference of TSB & TcB. For 
qualitative variables like gender and blood group of 
neonate and mother, frequency and percentages 
were calculated. The mean difference of bilirubin 
level in TcB and TSB was compared using student
t test. Effect modifiers like age, gestational age, 
weight, gender, blood groups of baby and mother 
were controlled through stratification. Post 
stratification t-test was applied keeping P value ≤
0.05 as significant.

RESULTS

The mean age of neonates was 4.50±3.19 days. The 
mean weight was 2253.93±533.59 grams. The mean 
gestational age was 36.14±1.04 weeks. The mean 
Transcutaneous bilirubin (TcB) and Total Serum 
bilirubin (TSB) were 13.04±4.07 mg/dl and 12.79±5.49 
mg/dl, respectively. The mean difference of bilirubin 
level of TSB and TcB were -0.246±2.53 mg/dl.

The detailed descriptive statistics are presented in 
Table 1.

until they felt comfortable. Participants were asked 
to refrain from smoking for at least 1 hour prior to the 
procedure. Spirometry was conducted in standing 
position without nose clips and ATS repeatability 
criteria were used for quality assessment of the 
spirometry maneuver. Results of three acceptable 
readings were recorded and best of the three 
readings was used for analysis in this study. A trained 
technician who was also well versed with local 
language conducted spirometry.

Data was analyzed using SPSS 20. Mean and 
standard deviation were taken out for numerical 
data. Categorical data was shown in frequency 
and percentage. Chi-square was taken out to see 
association of risk factors with the outcome. P-value 
<0.05 was considered significant.

RESULTS

Mean age of the study population was 27.67 years 
with standard deviation of 19.53. 57% of males and 
16.7 % of females had some sort of obstruction. 
Result was statistically significant (p-value 0.000) 
55.6% and 84.6% of those who had COPD were 
males and females respectively. Again statistically 
significant (p-value0.000).

32.9% of subjects participating in the study had 
obstruction P -value 0.402 so result was not 
statistically significant.  69.7% of those with COPD 
had past history present but the results were 
insignificant (p-value0.471).

77.8% of those with obstruction had chemical 
exposure in the past, which was statistically 
significant (<0.00). 61.1% of those with COPD had 
chemical exposure but it was not statistically 
significant (p-value 0.246)(Table 1).

82.5% of those who had obstruction were smokers, 
which was statistically significant. (p-value <0.00) 
42.5% of those with COPD were smokers which was 
also statistically significant (p-value <0.00) 80% of 
those with obstructive lung pathology smoked more 
than 11 years .87.5% , 71.4% and 24.5% with 
obstruction had smoked 6-10 yrs, 1-5 years and 0 
years respectively which is statistically significant 
(p-value 0.000) Similarly statistically significant results 
were seen (p-value 0.00) with those who did not 
achieve reversibility and were labeled COPD. 100%, 
37.5%, 28.6% and 75.4% of those who had COPD 
smoked more than 11 years, 6-10 yrs, 1-5 years and 
0 years respectively.

45% of those who had obstructive lung disease and 

63.3% of subjects with COPD presented with cough, 
both statistically significant (p-value 0.000).  71.4% of 
subjects who had obstruction produced phlegm 
that was statistically significant( p-value 0.000) 76.2% 
of subjects with  COPD had phlegm but was not 
statistically significant( p-value 0.376) Obstruction 
was present in 82.2%  of those with wheeze and 
33.9% of subjects with COPD were wheezers, both 
statistically significant results ( p-value 0.000) 100% of 
subjects with COPD had grade 4 dyspnea. 80%, 
56.2, 54.0 and 92% of subjects with COPD had 
mrcdyspnea score of 3,2,1 an0 respectively but the 
results were not statistically significant p-value 0.049 
(Table 2).

39.3% of those with obstructive pathology had pets 
in their houses and 73.2% of COPDers were pet 
keepers but the results were not statistically 
significant, p-value 0.565 and 0.368 respectively.
75% , 61.5 %, 68.2% and 77.8% of those who had 
COPD had formal education of more than 11 years, 
6-10 years, 1-5 years and 0 years respectively but 
the results were statistically insignificant (p value 
0.589).

Frequency of Restrictive Lung Disease was 4.7% in 
our study. Of those with restriction 6 were females 
and there was only 1 male. In the diseased 
population, 1 (1.3%) had past history of restrictive 
disorder with p- value 0.05 that is statistically 
significant. Most people with restrictive lung disorder 
belonged to Pushtoon community 6 (5.7%) and 
1(1.3%) was Urdu speaking but the result is 
statistically insignificant (p value 0.719). 1 person 
(5.6%) had exposure to chemicals, again statistically 
insignificant (p-value 0.599) Subjects with restrictive 
lung disease were mostly illiterate i.e. 5(11.1%), 
2(2.3%) had primary education but the relation is 
statistically insignificant (p-value 0.196). There was 
only 1 smoker (2.5%) identified with restriction ( p 
value 0.701), but the duration of smoking was less 
than 1 year(p value 0.57), both statistically 
insignificant. When clinical presentation was looked 
upon, cough, phlegm and wheeze was present in 6 
(5% p-value 0.9), 1 (4.8% p-value 0.9) and 5 (8.1% 
p-value 0.104) subjects respectively. MRC dyspnea 
score came out to be statistically significant 
(p-value 0.001). Most of the people with restriction 
had Grade 2 level dyspnea  in which one walks 
slower than most people on a  level, stops after a 
mile or so, or stops after 15 min walking at own 
pace. They were 4 individuals (25%). 2 (2.1%) had no 
dyspnea and 1 (10%) was identified with grade 3 
dyspnea in which an individual stops for breadth 
after walking 100 yards, or  after a few minutes on 
level ground.
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The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25

REFERENCES

1. McClave-Regan AK, Berkowitz J. Smokers who 
are also using smokeless tobacco products in the 
US: a national assessment of characteristics, 
behaviors and beliefs of 'dual users'. Tob Control 
2011;20(3):239-42.
2. S Baig, MM Arif, M Obaid, Z Rubab. Pattern of 
substance abuse in multi ethnic groups in different 
localities of Karachi. Pak J Med Dent 2013; 1(1): 
47-54.
3. Zakiullah, Saeed M, Muhammad N, Khan SA, Gul 
F, Khuda F, et al. Assessment of potential toxicity of 
a smokeless tobacco product (naswar) available 
on the Pakistani market. Tob Control 
2012;21(4):396-401.
4.ARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans, No. 89. Smokeless 
tobacco and some tobacco-specific 
N-nitrosamines:  International Agency for Research 
on Cancer; 2007.
5.Niaz K, Maqbool F, Khan F, Bahadar H, Ismail 
Hassan F, Abdollahi M. Smokeless tobacco (paan 

and gutkha) consumption, prevalence, and 
contribution to oral cancer. Epidemiol Health 2017; 
39: e2017009.
6.Stanfill SB, Connolly GN, Zhang L, Jia LT, 
Henningfield JE, Richter P, et al. Global surveillance 
of oral tobacco products:  total nicotine, unionised 
nicotine and tobacco-specific N-nitrosamines. Tob 
Control 2011;20(3):e2. 
7.MH Lucky, S Baig. Isolation of DNA from Oral Rinse 
in HPV Positive Patients. J Coll Phys Surg Pak 2013; 23 
(7): 455-8.
8.Basharat S, Kassim S, Croucher R. Availability and 
use of Naswar: an exploratory study. J Public Health 
2011;34(1):60-4.
9.Ali S, Wazir K, Rahman MA, Qadir S. NASWAR. 
Professional Med J 2017;24(3).
10.Baig S, Z Rubab, MM Arif, MH Lucky. Chewable 
risk factors-Threatened oral cancer HPV's Looming 
Epidemic in Pakistan. European J Biotechnol Biosci 
2015; 3(1): 39-45. 
11.Khan Z, Dreger S, Shah SMH, Pohlabeln H, Khan S, 
Ullah Z, et al. Oral cancer via the bargain bin: The 
risk of oral cancer associated with a smokeless 
tobacco product (Naswar). PloS One 
2017;12(7):e0180445.
12.Z Rubab, AM Mughal, S Baig, MH Lucky, MA 
Khan. Relationship of Human Papilloma Virus with 
Trismus in Chewable Tobacco Users Pakistan. J Med 
Dent 2013; 2(01): 3-11.
13.Sajid F, Bano S. Effects of smokeless dipping 
tobacco (Naswar) consumption on antioxidant 
enzymes and lipid profile in its users. Pak J Pharm Sci 
2015;28: 1829-33.
14.Sajid F, Bano S. Pro inflammatory interleukins and 
thyroid function in Naswar (dipping tobacco) users: 
a case control study. BMC Endocr Disord 
2016;16(1):47.
15.Ullah A, Khan A, Iqbal Z, Khan I. Evaluation of 
Serum Copper Level in Naswar (Smokeless 

Tobacco) Addicts Using Flame Atomic Absorption 
Spectroscopy. Arch Iran Med 2017;20(10):649.
16.Kazi TG, Arain SS, Afridi HI, Naeemullah, Brahman 
KD, Kolachi NF, et al. Analysis of cadmium, nickel, 
and lead in commercial moist and dry snuff used in 
Pakistan. Environ Monit Assess 2013;185(6):5199-208. 
17.Arain SS, Kazi TG, Afridi HI, Brahman KD, 
Naeemullah, Khan S, et al. Preconcentration and 
determination of lead and cadmium levels in blood 
samples of adolescent workers consuming 
smokeless tobacco products in Pakistan. Environ 
Monit Assess 2015;187(5):309.
18.MA Addo, J K Gbadago, H A Affum, T Adom, K 
Ahmed, GM Okley. Mineral profile of Ghanaian 
dried tobacco leaves and local snuff: A 
comparative study.  J Radioanal Nucl Chem 2008; 
277 (3): 517.
19.Daood U, Abduljabbar T, Al‐Hamoudi N, Akram Z. 
Clinical and radiographic periodontal parameters 
and release of collagen degradation biomarkers in 
naswar dippers. J Periodontal Res 2018;53(1):123-30. 
20.Ahlbom A, Olsson U, Parshagen G. Health 
hazards of moist snuff. Report of the National Board 
of Health and Welfare, Sweden, 1997.
21.Leon ME, Lugo A, Boffetta P, Gilmore A, Ross H, 
Schüz J. Smokeless tobacco use in Sweden and 
other 17 European countries. Eur J Public Health 
2016;26(5):817-21.
22.Idris A, Prokopczyk B, Hoffmann D. Toombak: a 
major risk factor for cancer of the oral cavity in 
Sudan. Preventive Med 1994;23(6):832-9.
23.Ahmed HG. Aetiology of oral cancer in the 
Sudan. J Oral Maxillofac Res 2013; 4(2): e3.
24.Gupta PC, Ray CS. Smokeless tobacco and 
health in India and South Asia. Respirology 
2003;8(4):419-31.
25.Changrani J, Gany F. Paan and Gutka in the 
United States: an emerging threat. J Immigrant 
Health 2005;7(2):103-8.



22

ANUM HAFEEZ, MUHAMMAD IQBAL

INTRODUCTION

The term Chronic Obstructive Pulmonary Disease 
(COPD) was first used by Dr. William Briscoe at the 9th 
Aspen Emphysema Conference in 1965, and was a 
nomenclature coined to encompass the two 
diseases previously known as Emphysema and 
Chronic Bronchitis1. COPD presents as chronic 
inflammation of the lungs with the eventual 
sequelae of respiratory compromise and distress 2-4. 
This disease has the hallmark symptoms of 
breathlessness, excessive sputum production and a 

chronic cough, which leaves the sufferer with 
progressively deteriorating respiratory function and 
a severe decrease in their quality of life 3. The Global 
Initiative for Obstructive Lung Disease (GOLD) has 
recommended that COPD be diagnosed based on 
the clinical symptoms of chronic bronchitis (cough 
and sputum production for at least 3 months/year 
for at least two years) or emphysema 
(breathlessness and coughing), confirmed by 
obstructed airflow measured with spirometry4.

COPD is an emerging burden on the global 

healthcare system as it is quickly climbing to 
become a leading cause of morbidity and 
mortality. In a study done it was found that COPD 
alone is responsible for approximately 2.75 million 
deaths worldwide and the World Health 
Organization (WHO) has estimated that by the year 
2020, COPD will be the 5th leading cause of death 
and disability5-6, In 2012 an international survey 
BREATHE was carried out in 11 countries from North 
African regions and the Middle East including 
Pakistan7 . The survey revealed that the prevalence 
rate of COPD in those 11 countries was 3.6% and the 
prevalence rate in Pakistan of COPD was 2.1% in the 
population aged 40 years and above. According to 
a retrospective case series study conducted at the 
Aga Khan University Hospital Karachi, the 
prevalence of airflow obstruction is 5.7%8.

The truth of the matter is that the epidemiological 
findings regarding COPD are severely 
underestimated due to the fact that patients are 
not diagnosed as having the disease until it is 
clinically apparent and fairly advanced5. A good 
example of this circumstance comes from a 
Swedish study that estimated that only 20-30% of 
subjects with COPD who met the COPD criteria had 
been diagnosed as having COPD . It is due to this 
reason that epidemiological data on COPD in the 
Middle East and North African regions is confined 
and limited to small areas and does not reflect 
national prevalence estimates.

In contrast to COPD, restrictive lung disease is a 
significant lung pathology characterized by 
reduced lung volumes. Lung volumes can be 
reduced either because of intrinsic factors such as 
an alteration in lung parenchyma, or because of 
extrinsic factors including disease of the pleura, 
chest wall, or neuromuscular apparatus. Most 
commonly they occur due to interstitial disease of 
the lung following fibrosis. In case of intrinsic lung 
disease, the physiological effects of diffuse 
parenchymal disorders reduce all lung volumes by 
the excessive elastic recoil of the lungs, relative to 
the outward recoil forces of the chest wall. 
Expiratory airflow is reduced in proportion to lung 
volume. Intrinsic factors include; pneumonia, 
tuberculosis, lung cancers and sarcoidosis. Diseases 
of extrinsic structures result in lung restriction, 
impaired ventilatory function, and respiratory failure 
(e.g., non-muscular diseases of the chest wall, 
neuromuscular disorders). Pleural effusion, kyphosis, 
obesity, ascites and muscular dystrophy are a few 
examples of pathologies that can cause restricted 
lung capacity.

The aim of our study therefore is to determine the 
prevalence of COPD and Restrictive Lung 
pathologies and to associate key risk factors with 
them. Any targeted research specific to the 
prevalence and risk factors of COPD and Restriction 
in Pakistan is scarce. With the help of 

self-administered questionnaires we hope to raise 
awareness about this debilitating disease and to 
promote a system of early diagnosis and finding 
and eliminating contributing risk factors.

METHODS

This cross sectional study was conducted in Primary 
Health Care center Sikanderabad where majority is 
Pashtun population comprising 100000 people 
approximately. Study was conducted between 
June 2017 till May 2018. Sample size was calculated 
from WHO calculator that came out to be 150.

A modified version of the American Thoracic 
Society division of lung disease questionnaire was 
used to record the presence of respiratory 
symptoms. It included questions regarding frequent 
cough (defined as presence of cough on most days 
for 3 consecutive months or more during the year), 
chronic cough (defined as presence of cough for 3 
consecutive months in 2 consecutive years), 
frequent phlegm (defined as bringing up phlegm 
on most days of month, for 3 consecutive months or 
more in a year), chronic phlegm (presence of 
phlegm for 3 consecutive months in 2 consecutive 
years), frequent wheezing (whistling sound heard 
on expiration within 2 years), chronic wheezing 
(whistling sounds heard on expiration more than 2 
years).  MRC dyspnea scale is categorized into 5 
grades. Grade 0 is not troubled by breathlessness 
except on strenuous exercise. Grade 1 is short of 
breadth when hurrying on a level or walking up a 
slight hill. Grade 2 is walks slower than most people 
on a  level, stops after a mile or so, or stops after 15 
min walking at own pace. Grade 3 is stops for 
breadth after walking 100 yards or after a few 
minutes on level ground. Grade 4 is too breathless 
to leave the house or breathless while undressing.

The age, height and sex predicted values of Forced 
Vital Capacity (FVC), forced expiratory volume in 
one second (FEV1) and their ratio (FEV1/FVC) were 
recorded in milliliters (ml) and percentages. 
Predicted lung volumes i.e. forced vital capacity 
(FVC), forced expiratory volume in one second 
(FEV1) and their ratio (FEV1/FVC) were recorded 
using portable spirometer. Predicted percentage of 
≥ 80% for FVC and FEV1 and FEV1/FVC ratio of ≥0.7 
were considered as cut off for lung function tests to 
be normal. These cut-offs are generally used 
internationally for categorizing lung volumes as 
normal or abnormal10.

Obstructive lung function was defined as having 
FEV1<80% and FEV1/FVC <70% and restrictive lung 
function was defined as having FEV1<80% and 
FEV1/FVC >70% .Those whose FEV1 did not improve 
>12% post bronchodilation were labeled COPDers.

Participants were explained the procedure of 
spirometry in detail and were allowed to practice 

INTRODUCTION

One of the most common problems during 
neonatal age is jaundice;1 especially in Asia.2 
Serious complications of jaundice in neonates 
include transient encephalopathy and kernicterus 
for which bilirubin measurements are extremely 
crucial for early detection.3 For this reason, unit of 
the American Academy of Pediatrics committee on 
Hyperbilirubinemia advocated for the screening of 
all neonates before sending them home4,5. Bilirubin 
levels can be assessed via visual method but this 
method is imprecise, requires clinical expertise and 

is affected by light and clothes 3

Serum bilirubin (TSB) is the most reliable method for 
determining bilirubin levels but this is an invasive 
method, can cause infections, is stressful and 
agonizing for the neonate and immediate results 
are not received.4,6,2 Thus, a noninvasive technique 
was devised to determine bilirubin level, via 
transcutaneous bilirubinometer, that uses 
photometry to detect bilirubin level.2 The first 
transcutaneous bilirubinometer was introduced in 
the 1980s and it determined bilirubin level through 
the intensity of yellow discolouration.1

Numerous studies done internationally since then 
have established the efficacy of this device and 
proved it to be a good screening tool.  The study 
done by Mansouri calculated correlation between 
the two methods3. Mahram and Oveisi concluded 
that TcB can be considered as a reliable tool to 
evaluate bilirubin for the screening of neonatal 
jaundice in term neonates.6

Taylor et al. concluded that variance between TcB 
and TSB levels were enhanced in African-American 
newborns and varied based on brand of meter 
used.4 They also found out that 2.2% of TcB measure-
ments underrated the (TSB) by 3.0 mg/dL, and the 
chances for TcB to underestimate TSB increased 
with progressive newborn age4. Maisels and 
Bosschaart aforesaid that TcB cannot replace TSB 
because 99% of what TCB assess is the extravascular 
tissue bilirubin and not in the blood.5,7,8

Some small-scale studies have been done locally. A 
study done in AKUH in 1991 by Bhuttaet et al. 
displayed a high correlation in the results but it was 
performed on a small population.9 Lately, a study 
done in Rawalpindi by Saeed and Zahoor ul Haq 
found TcB a screening device, which offers an 
accurate, rapid, economic and noninvasive means 
of assessing plasma bilirubin concentrations in 
neonates. Since there is scarcity of data regarding 
the mean difference between TSB and TcB levels so 
a pilot study was conducted. This showed mean 
and standard deviation of -0.13+/-2.5.10
Since, locally, limited studies have been done and 
the data on the mean difference of two techniques 
is also not available. Once the reliability of TcB is 
established, the neonates can be saved from the 
noxious effects of pricks and a speedy, economical 
method can be established to assess bilirubin levels. 
The objective of this study was to compare the 
mean difference between Transcutaneous bilirubin 
and serum bilirubin among jaundiced patients.

METHODS

This cross sectional study was conducted at Neona-
tal Intensive unit of Ziauddin University Hospital, 
Karachi, from May to November 2018. The 
non-probability consecutive sampling was used as 
a sampling technique. The sample size was calcu-
lated using WHO sample size calculator taking 
mean difference between TcB and TSB= -0.13±2.59 
(from our pilot study results), confidence interval 
95% and margin of error 0.01.

Total 150 neonates between 1 to 28 days of age of 
either gender with clinical jaundice (Visible yellow-

ish discoloration on the skin), Hyperbilirubinemia 
(total serum bilirubin level above 5 mg/dl) were 
included in the study. Neonates who were exposed 
to Phototherapy were not included. Ethical approv-
al was obtained from institutional ethical committee 
and an informed consent was also taken from 
parents or the caretaker of the patient.

Total Serum bilirubin (TSB) present in the blood was 
measured by blood sampling.  Transcutaneous 
bilirubin (TcB) was measured via transcutaneous 
bilirubinometer which is a portable, hand held, 
rechargeable device that assessed the level of 
bilirubin by non-invasive method. The mean differ-
ence between TSB and TcB was calculated. Demo-
graphic information was obtained from the 
parents/ guardians like age and gender. Transcuta-
neous measurements were taken by application of 
Drager JM-105 (transcutaneous bilirubinometer) to 
the sternum of infants. Three readings were taken 
and the average value was recorded. Blood 
samples were obtained from a peripheral vein 
under strict aseptic conditions within 10 minutes of 
transcutaneous bilirubin measurements. Serum 
bilirubin was estimated by Jandrassik method on 
Roche Hitachi 902 automated chemistry analyzer. 
The results of bilirubin level for both the techniques 
were compared and difference was recorded.

By using SPSS, data were compiled and analyzed. 
Descriptive statistics were calculated. Mean and 
standard deviation were calculated for 
quantitative variables like age, gestational age, 
weight, TSB, TcB and difference of TSB & TcB. For 
qualitative variables like gender and blood group of 
neonate and mother, frequency and percentages 
were calculated. The mean difference of bilirubin 
level in TcB and TSB was compared using student
t test. Effect modifiers like age, gestational age, 
weight, gender, blood groups of baby and mother 
were controlled through stratification. Post 
stratification t-test was applied keeping P value ≤
0.05 as significant.

RESULTS

The mean age of neonates was 4.50±3.19 days. The 
mean weight was 2253.93±533.59 grams. The mean 
gestational age was 36.14±1.04 weeks. The mean 
Transcutaneous bilirubin (TcB) and Total Serum 
bilirubin (TSB) were 13.04±4.07 mg/dl and 12.79±5.49 
mg/dl, respectively. The mean difference of bilirubin 
level of TSB and TcB were -0.246±2.53 mg/dl.

The detailed descriptive statistics are presented in 
Table 1.

until they felt comfortable. Participants were asked 
to refrain from smoking for at least 1 hour prior to the 
procedure. Spirometry was conducted in standing 
position without nose clips and ATS repeatability 
criteria were used for quality assessment of the 
spirometry maneuver. Results of three acceptable 
readings were recorded and best of the three 
readings was used for analysis in this study. A trained 
technician who was also well versed with local 
language conducted spirometry.

Data was analyzed using SPSS 20. Mean and 
standard deviation were taken out for numerical 
data. Categorical data was shown in frequency 
and percentage. Chi-square was taken out to see 
association of risk factors with the outcome. P-value 
<0.05 was considered significant.

RESULTS

Mean age of the study population was 27.67 years 
with standard deviation of 19.53. 57% of males and 
16.7 % of females had some sort of obstruction. 
Result was statistically significant (p-value 0.000) 
55.6% and 84.6% of those who had COPD were 
males and females respectively. Again statistically 
significant (p-value0.000).

32.9% of subjects participating in the study had 
obstruction P -value 0.402 so result was not 
statistically significant.  69.7% of those with COPD 
had past history present but the results were 
insignificant (p-value0.471).

77.8% of those with obstruction had chemical 
exposure in the past, which was statistically 
significant (<0.00). 61.1% of those with COPD had 
chemical exposure but it was not statistically 
significant (p-value 0.246)(Table 1).

82.5% of those who had obstruction were smokers, 
which was statistically significant. (p-value <0.00) 
42.5% of those with COPD were smokers which was 
also statistically significant (p-value <0.00) 80% of 
those with obstructive lung pathology smoked more 
than 11 years .87.5% , 71.4% and 24.5% with 
obstruction had smoked 6-10 yrs, 1-5 years and 0 
years respectively which is statistically significant 
(p-value 0.000) Similarly statistically significant results 
were seen (p-value 0.00) with those who did not 
achieve reversibility and were labeled COPD. 100%, 
37.5%, 28.6% and 75.4% of those who had COPD 
smoked more than 11 years, 6-10 yrs, 1-5 years and 
0 years respectively.

45% of those who had obstructive lung disease and 

63.3% of subjects with COPD presented with cough, 
both statistically significant (p-value 0.000).  71.4% of 
subjects who had obstruction produced phlegm 
that was statistically significant( p-value 0.000) 76.2% 
of subjects with  COPD had phlegm but was not 
statistically significant( p-value 0.376) Obstruction 
was present in 82.2%  of those with wheeze and 
33.9% of subjects with COPD were wheezers, both 
statistically significant results ( p-value 0.000) 100% of 
subjects with COPD had grade 4 dyspnea. 80%, 
56.2, 54.0 and 92% of subjects with COPD had 
mrcdyspnea score of 3,2,1 an0 respectively but the 
results were not statistically significant p-value 0.049 
(Table 2).

39.3% of those with obstructive pathology had pets 
in their houses and 73.2% of COPDers were pet 
keepers but the results were not statistically 
significant, p-value 0.565 and 0.368 respectively.
75% , 61.5 %, 68.2% and 77.8% of those who had 
COPD had formal education of more than 11 years, 
6-10 years, 1-5 years and 0 years respectively but 
the results were statistically insignificant (p value 
0.589).

Frequency of Restrictive Lung Disease was 4.7% in 
our study. Of those with restriction 6 were females 
and there was only 1 male. In the diseased 
population, 1 (1.3%) had past history of restrictive 
disorder with p- value 0.05 that is statistically 
significant. Most people with restrictive lung disorder 
belonged to Pushtoon community 6 (5.7%) and 
1(1.3%) was Urdu speaking but the result is 
statistically insignificant (p value 0.719). 1 person 
(5.6%) had exposure to chemicals, again statistically 
insignificant (p-value 0.599) Subjects with restrictive 
lung disease were mostly illiterate i.e. 5(11.1%), 
2(2.3%) had primary education but the relation is 
statistically insignificant (p-value 0.196). There was 
only 1 smoker (2.5%) identified with restriction ( p 
value 0.701), but the duration of smoking was less 
than 1 year(p value 0.57), both statistically 
insignificant. When clinical presentation was looked 
upon, cough, phlegm and wheeze was present in 6 
(5% p-value 0.9), 1 (4.8% p-value 0.9) and 5 (8.1% 
p-value 0.104) subjects respectively. MRC dyspnea 
score came out to be statistically significant 
(p-value 0.001). Most of the people with restriction 
had Grade 2 level dyspnea  in which one walks 
slower than most people on a  level, stops after a 
mile or so, or stops after 15 min walking at own 
pace. They were 4 individuals (25%). 2 (2.1%) had no 
dyspnea and 1 (10%) was identified with grade 3 
dyspnea in which an individual stops for breadth 
after walking 100 yards, or  after a few minutes on 
level ground.
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The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25

REFERENCES

1. McClave-Regan AK, Berkowitz J. Smokers who 
are also using smokeless tobacco products in the 
US: a national assessment of characteristics, 
behaviors and beliefs of 'dual users'. Tob Control 
2011;20(3):239-42.
2. S Baig, MM Arif, M Obaid, Z Rubab. Pattern of 
substance abuse in multi ethnic groups in different 
localities of Karachi. Pak J Med Dent 2013; 1(1): 
47-54.
3. Zakiullah, Saeed M, Muhammad N, Khan SA, Gul 
F, Khuda F, et al. Assessment of potential toxicity of 
a smokeless tobacco product (naswar) available 
on the Pakistani market. Tob Control 
2012;21(4):396-401.
4.ARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans, No. 89. Smokeless 
tobacco and some tobacco-specific 
N-nitrosamines:  International Agency for Research 
on Cancer; 2007.
5.Niaz K, Maqbool F, Khan F, Bahadar H, Ismail 
Hassan F, Abdollahi M. Smokeless tobacco (paan 

and gutkha) consumption, prevalence, and 
contribution to oral cancer. Epidemiol Health 2017; 
39: e2017009.
6.Stanfill SB, Connolly GN, Zhang L, Jia LT, 
Henningfield JE, Richter P, et al. Global surveillance 
of oral tobacco products:  total nicotine, unionised 
nicotine and tobacco-specific N-nitrosamines. Tob 
Control 2011;20(3):e2. 
7.MH Lucky, S Baig. Isolation of DNA from Oral Rinse 
in HPV Positive Patients. J Coll Phys Surg Pak 2013; 23 
(7): 455-8.
8.Basharat S, Kassim S, Croucher R. Availability and 
use of Naswar: an exploratory study. J Public Health 
2011;34(1):60-4.
9.Ali S, Wazir K, Rahman MA, Qadir S. NASWAR. 
Professional Med J 2017;24(3).
10.Baig S, Z Rubab, MM Arif, MH Lucky. Chewable 
risk factors-Threatened oral cancer HPV's Looming 
Epidemic in Pakistan. European J Biotechnol Biosci 
2015; 3(1): 39-45. 
11.Khan Z, Dreger S, Shah SMH, Pohlabeln H, Khan S, 
Ullah Z, et al. Oral cancer via the bargain bin: The 
risk of oral cancer associated with a smokeless 
tobacco product (Naswar). PloS One 
2017;12(7):e0180445.
12.Z Rubab, AM Mughal, S Baig, MH Lucky, MA 
Khan. Relationship of Human Papilloma Virus with 
Trismus in Chewable Tobacco Users Pakistan. J Med 
Dent 2013; 2(01): 3-11.
13.Sajid F, Bano S. Effects of smokeless dipping 
tobacco (Naswar) consumption on antioxidant 
enzymes and lipid profile in its users. Pak J Pharm Sci 
2015;28: 1829-33.
14.Sajid F, Bano S. Pro inflammatory interleukins and 
thyroid function in Naswar (dipping tobacco) users: 
a case control study. BMC Endocr Disord 
2016;16(1):47.
15.Ullah A, Khan A, Iqbal Z, Khan I. Evaluation of 
Serum Copper Level in Naswar (Smokeless 

Tobacco) Addicts Using Flame Atomic Absorption 
Spectroscopy. Arch Iran Med 2017;20(10):649.
16.Kazi TG, Arain SS, Afridi HI, Naeemullah, Brahman 
KD, Kolachi NF, et al. Analysis of cadmium, nickel, 
and lead in commercial moist and dry snuff used in 
Pakistan. Environ Monit Assess 2013;185(6):5199-208. 
17.Arain SS, Kazi TG, Afridi HI, Brahman KD, 
Naeemullah, Khan S, et al. Preconcentration and 
determination of lead and cadmium levels in blood 
samples of adolescent workers consuming 
smokeless tobacco products in Pakistan. Environ 
Monit Assess 2015;187(5):309.
18.MA Addo, J K Gbadago, H A Affum, T Adom, K 
Ahmed, GM Okley. Mineral profile of Ghanaian 
dried tobacco leaves and local snuff: A 
comparative study.  J Radioanal Nucl Chem 2008; 
277 (3): 517.
19.Daood U, Abduljabbar T, Al‐Hamoudi N, Akram Z. 
Clinical and radiographic periodontal parameters 
and release of collagen degradation biomarkers in 
naswar dippers. J Periodontal Res 2018;53(1):123-30. 
20.Ahlbom A, Olsson U, Parshagen G. Health 
hazards of moist snuff. Report of the National Board 
of Health and Welfare, Sweden, 1997.
21.Leon ME, Lugo A, Boffetta P, Gilmore A, Ross H, 
Schüz J. Smokeless tobacco use in Sweden and 
other 17 European countries. Eur J Public Health 
2016;26(5):817-21.
22.Idris A, Prokopczyk B, Hoffmann D. Toombak: a 
major risk factor for cancer of the oral cavity in 
Sudan. Preventive Med 1994;23(6):832-9.
23.Ahmed HG. Aetiology of oral cancer in the 
Sudan. J Oral Maxillofac Res 2013; 4(2): e3.
24.Gupta PC, Ray CS. Smokeless tobacco and 
health in India and South Asia. Respirology 
2003;8(4):419-31.
25.Changrani J, Gany F. Paan and Gutka in the 
United States: an emerging threat. J Immigrant 
Health 2005;7(2):103-8.



23

MEAN DIFFERENCE BETWEEN TRANSCUTANEOUS AND SERUM BILIRUBIN MEASUREMENTS

INTRODUCTION

The term Chronic Obstructive Pulmonary Disease 
(COPD) was first used by Dr. William Briscoe at the 9th 
Aspen Emphysema Conference in 1965, and was a 
nomenclature coined to encompass the two 
diseases previously known as Emphysema and 
Chronic Bronchitis1. COPD presents as chronic 
inflammation of the lungs with the eventual 
sequelae of respiratory compromise and distress 2-4. 
This disease has the hallmark symptoms of 
breathlessness, excessive sputum production and a 

chronic cough, which leaves the sufferer with 
progressively deteriorating respiratory function and 
a severe decrease in their quality of life 3. The Global 
Initiative for Obstructive Lung Disease (GOLD) has 
recommended that COPD be diagnosed based on 
the clinical symptoms of chronic bronchitis (cough 
and sputum production for at least 3 months/year 
for at least two years) or emphysema 
(breathlessness and coughing), confirmed by 
obstructed airflow measured with spirometry4.

COPD is an emerging burden on the global 

healthcare system as it is quickly climbing to 
become a leading cause of morbidity and 
mortality. In a study done it was found that COPD 
alone is responsible for approximately 2.75 million 
deaths worldwide and the World Health 
Organization (WHO) has estimated that by the year 
2020, COPD will be the 5th leading cause of death 
and disability5-6, In 2012 an international survey 
BREATHE was carried out in 11 countries from North 
African regions and the Middle East including 
Pakistan7 . The survey revealed that the prevalence 
rate of COPD in those 11 countries was 3.6% and the 
prevalence rate in Pakistan of COPD was 2.1% in the 
population aged 40 years and above. According to 
a retrospective case series study conducted at the 
Aga Khan University Hospital Karachi, the 
prevalence of airflow obstruction is 5.7%8.

The truth of the matter is that the epidemiological 
findings regarding COPD are severely 
underestimated due to the fact that patients are 
not diagnosed as having the disease until it is 
clinically apparent and fairly advanced5. A good 
example of this circumstance comes from a 
Swedish study that estimated that only 20-30% of 
subjects with COPD who met the COPD criteria had 
been diagnosed as having COPD . It is due to this 
reason that epidemiological data on COPD in the 
Middle East and North African regions is confined 
and limited to small areas and does not reflect 
national prevalence estimates.

In contrast to COPD, restrictive lung disease is a 
significant lung pathology characterized by 
reduced lung volumes. Lung volumes can be 
reduced either because of intrinsic factors such as 
an alteration in lung parenchyma, or because of 
extrinsic factors including disease of the pleura, 
chest wall, or neuromuscular apparatus. Most 
commonly they occur due to interstitial disease of 
the lung following fibrosis. In case of intrinsic lung 
disease, the physiological effects of diffuse 
parenchymal disorders reduce all lung volumes by 
the excessive elastic recoil of the lungs, relative to 
the outward recoil forces of the chest wall. 
Expiratory airflow is reduced in proportion to lung 
volume. Intrinsic factors include; pneumonia, 
tuberculosis, lung cancers and sarcoidosis. Diseases 
of extrinsic structures result in lung restriction, 
impaired ventilatory function, and respiratory failure 
(e.g., non-muscular diseases of the chest wall, 
neuromuscular disorders). Pleural effusion, kyphosis, 
obesity, ascites and muscular dystrophy are a few 
examples of pathologies that can cause restricted 
lung capacity.

The aim of our study therefore is to determine the 
prevalence of COPD and Restrictive Lung 
pathologies and to associate key risk factors with 
them. Any targeted research specific to the 
prevalence and risk factors of COPD and Restriction 
in Pakistan is scarce. With the help of 

self-administered questionnaires we hope to raise 
awareness about this debilitating disease and to 
promote a system of early diagnosis and finding 
and eliminating contributing risk factors.

METHODS

This cross sectional study was conducted in Primary 
Health Care center Sikanderabad where majority is 
Pashtun population comprising 100000 people 
approximately. Study was conducted between 
June 2017 till May 2018. Sample size was calculated 
from WHO calculator that came out to be 150.

A modified version of the American Thoracic 
Society division of lung disease questionnaire was 
used to record the presence of respiratory 
symptoms. It included questions regarding frequent 
cough (defined as presence of cough on most days 
for 3 consecutive months or more during the year), 
chronic cough (defined as presence of cough for 3 
consecutive months in 2 consecutive years), 
frequent phlegm (defined as bringing up phlegm 
on most days of month, for 3 consecutive months or 
more in a year), chronic phlegm (presence of 
phlegm for 3 consecutive months in 2 consecutive 
years), frequent wheezing (whistling sound heard 
on expiration within 2 years), chronic wheezing 
(whistling sounds heard on expiration more than 2 
years).  MRC dyspnea scale is categorized into 5 
grades. Grade 0 is not troubled by breathlessness 
except on strenuous exercise. Grade 1 is short of 
breadth when hurrying on a level or walking up a 
slight hill. Grade 2 is walks slower than most people 
on a  level, stops after a mile or so, or stops after 15 
min walking at own pace. Grade 3 is stops for 
breadth after walking 100 yards or after a few 
minutes on level ground. Grade 4 is too breathless 
to leave the house or breathless while undressing.

The age, height and sex predicted values of Forced 
Vital Capacity (FVC), forced expiratory volume in 
one second (FEV1) and their ratio (FEV1/FVC) were 
recorded in milliliters (ml) and percentages. 
Predicted lung volumes i.e. forced vital capacity 
(FVC), forced expiratory volume in one second 
(FEV1) and their ratio (FEV1/FVC) were recorded 
using portable spirometer. Predicted percentage of 
≥ 80% for FVC and FEV1 and FEV1/FVC ratio of ≥0.7 
were considered as cut off for lung function tests to 
be normal. These cut-offs are generally used 
internationally for categorizing lung volumes as 
normal or abnormal10.

Obstructive lung function was defined as having 
FEV1<80% and FEV1/FVC <70% and restrictive lung 
function was defined as having FEV1<80% and 
FEV1/FVC >70% .Those whose FEV1 did not improve 
>12% post bronchodilation were labeled COPDers.

Participants were explained the procedure of 
spirometry in detail and were allowed to practice 

Table 1: Descriptive statistics of age, weight, gestational age, TcB, TSB, and difference of TcB & TSB.

Table 2: Frequency distribution of gender and stratified groups of age, weight, and gestational age 

Figure 1: Frequency distribution of Mother’s Blood Groups.

until they felt comfortable. Participants were asked 
to refrain from smoking for at least 1 hour prior to the 
procedure. Spirometry was conducted in standing 
position without nose clips and ATS repeatability 
criteria were used for quality assessment of the 
spirometry maneuver. Results of three acceptable 
readings were recorded and best of the three 
readings was used for analysis in this study. A trained 
technician who was also well versed with local 
language conducted spirometry.

Data was analyzed using SPSS 20. Mean and 
standard deviation were taken out for numerical 
data. Categorical data was shown in frequency 
and percentage. Chi-square was taken out to see 
association of risk factors with the outcome. P-value 
<0.05 was considered significant.

RESULTS

Mean age of the study population was 27.67 years 
with standard deviation of 19.53. 57% of males and 
16.7 % of females had some sort of obstruction. 
Result was statistically significant (p-value 0.000) 
55.6% and 84.6% of those who had COPD were 
males and females respectively. Again statistically 
significant (p-value0.000).

32.9% of subjects participating in the study had 
obstruction P -value 0.402 so result was not 
statistically significant.  69.7% of those with COPD 
had past history present but the results were 
insignificant (p-value0.471).

77.8% of those with obstruction had chemical 
exposure in the past, which was statistically 
significant (<0.00). 61.1% of those with COPD had 
chemical exposure but it was not statistically 
significant (p-value 0.246)(Table 1).

82.5% of those who had obstruction were smokers, 
which was statistically significant. (p-value <0.00) 
42.5% of those with COPD were smokers which was 
also statistically significant (p-value <0.00) 80% of 
those with obstructive lung pathology smoked more 
than 11 years .87.5% , 71.4% and 24.5% with 
obstruction had smoked 6-10 yrs, 1-5 years and 0 
years respectively which is statistically significant 
(p-value 0.000) Similarly statistically significant results 
were seen (p-value 0.00) with those who did not 
achieve reversibility and were labeled COPD. 100%, 
37.5%, 28.6% and 75.4% of those who had COPD 
smoked more than 11 years, 6-10 yrs, 1-5 years and 
0 years respectively.

45% of those who had obstructive lung disease and 

63.3% of subjects with COPD presented with cough, 
both statistically significant (p-value 0.000).  71.4% of 
subjects who had obstruction produced phlegm 
that was statistically significant( p-value 0.000) 76.2% 
of subjects with  COPD had phlegm but was not 
statistically significant( p-value 0.376) Obstruction 
was present in 82.2%  of those with wheeze and 
33.9% of subjects with COPD were wheezers, both 
statistically significant results ( p-value 0.000) 100% of 
subjects with COPD had grade 4 dyspnea. 80%, 
56.2, 54.0 and 92% of subjects with COPD had 
mrcdyspnea score of 3,2,1 an0 respectively but the 
results were not statistically significant p-value 0.049 
(Table 2).

39.3% of those with obstructive pathology had pets 
in their houses and 73.2% of COPDers were pet 
keepers but the results were not statistically 
significant, p-value 0.565 and 0.368 respectively.
75% , 61.5 %, 68.2% and 77.8% of those who had 
COPD had formal education of more than 11 years, 
6-10 years, 1-5 years and 0 years respectively but 
the results were statistically insignificant (p value 
0.589).

Frequency of Restrictive Lung Disease was 4.7% in 
our study. Of those with restriction 6 were females 
and there was only 1 male. In the diseased 
population, 1 (1.3%) had past history of restrictive 
disorder with p- value 0.05 that is statistically 
significant. Most people with restrictive lung disorder 
belonged to Pushtoon community 6 (5.7%) and 
1(1.3%) was Urdu speaking but the result is 
statistically insignificant (p value 0.719). 1 person 
(5.6%) had exposure to chemicals, again statistically 
insignificant (p-value 0.599) Subjects with restrictive 
lung disease were mostly illiterate i.e. 5(11.1%), 
2(2.3%) had primary education but the relation is 
statistically insignificant (p-value 0.196). There was 
only 1 smoker (2.5%) identified with restriction ( p 
value 0.701), but the duration of smoking was less 
than 1 year(p value 0.57), both statistically 
insignificant. When clinical presentation was looked 
upon, cough, phlegm and wheeze was present in 6 
(5% p-value 0.9), 1 (4.8% p-value 0.9) and 5 (8.1% 
p-value 0.104) subjects respectively. MRC dyspnea 
score came out to be statistically significant 
(p-value 0.001). Most of the people with restriction 
had Grade 2 level dyspnea  in which one walks 
slower than most people on a  level, stops after a 
mile or so, or stops after 15 min walking at own 
pace. They were 4 individuals (25%). 2 (2.1%) had no 
dyspnea and 1 (10%) was identified with grade 3 
dyspnea in which an individual stops for breadth 
after walking 100 yards, or  after a few minutes on 
level ground.
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The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25
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(n=150) Mean±SD Median Range Minimum Maximum 
Age (days) 4.50±3.19 3.00 17 1 18 

Weight (grams) 2253±533.29 2200 2340 1260 3600 
Gestational Age 

(weeks) 36.14±1.04 36.00 5 35 40 

TcB (mg/dl) 13.04±4.07 12.05 14.10 5.40 19.50 
TSB (mg/dl) 12.79±5.49 12.74 18.83 5.97 24.80 

Difference (TcB-TSB) -0.246±2.53 -0.430 11.76 -4.96 6.80 

The male neonates were 78.7% and female, 21.3%. 
The age, weight, and gestational age were further 
stratified in groups. The frequency and percentages 

of neonates according to stratified groups were 
also calculated. The detailed results are presented 
in Table 2.

As far as blood groups are concerned, most 
common blood groups were A+ve and O+ve among 

neonates and their mothers. The frequencies are 
presented in Figures 1 and 2.

(n=150) Study Group 
Frequency 

(n) Percentage (%) 

Gender 
Male 118 78.7 

Female 32 21.3 

Age Group 7 days 127 85.0 
>7 days 23 15.0 

Gestational Age 
36 weeks 125 83.0 

> 36 weeks 25 17.0 

Weight 
<2500 grams 98 65.0 

2500 grams 52 35.0 

Figure 2: Frequency distribution of Neonates Blood Groups.



Total (n=150) TcB TSB 
P-value 

Mean SD Mean SD 
13.04 4.07 12.79 5.49 0.237** 

Gender 
Male 12.74 4.14 12.49 5.60 0.288** 

Female 14.11 3.65 13.91 4.97 0.611** 

Age 
 7 days 13.09 4.01 12.90 5.49 0.409** 

>7 days 12.74 4.45 12.17 5.59 0.291** 

Gestational Age 
 36 weeks 13.13 3.84 12.84 5.26 0.190** 

> 36 weeks 12.55 5.15 12.53 6.62 0.974** 

Weight 
<2500 grams 13.19 3.91 12.85 5.42 0.192** 

2500 grams 12.74 4.39 12.67 5.67 0.844** 

Mothers Blood 
Groups 

A +ve 11.80 4.07 11.27 4.60 0.170** 

A -ve 13.58 4.52 13.27 5.57 0.523** 
B +ve 13.83 4.03 13.76 5.68 0.888** 
B -ve 13.51 3.84 12.94 5.84 0.537** 
O +ve 12.54 3.76 12.27 5.58 0.551** 
O -ve 13.75 4.89 14.67 6.82 0.366** 

AB +ve 12.20 2.09 11.59 4.28 0.639** 
AB -ve 11.78 4.85 10.92 4.34 0.058** 

Neonates Blood 
Groups 

A +ve 13.17 4.16 12.97 5.63 0.707** 

A -ve 12.15 4.38 11.60 5.78 0.565** 

B +ve 13.47 3.98 13.32 5.38 0.692** 
B -ve 9.66 2.90 8.29 3.22 0.239** 
O +ve 13.34 3.94 13.32 5.59 0.967** 
O -ve 11.12 2.15 8.91 3.72 0.216** 

AB +ve 9.93 3.66 9.15 4.41 0.109** 
AB -ve 15.65 4.23 16.16 4.95 0.441** 

Student t Test was applied                                                                                       ** Not 
significant at 0.05 levels  
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INTRODUCTION

The term Chronic Obstructive Pulmonary Disease 
(COPD) was first used by Dr. William Briscoe at the 9th 
Aspen Emphysema Conference in 1965, and was a 
nomenclature coined to encompass the two 
diseases previously known as Emphysema and 
Chronic Bronchitis1. COPD presents as chronic 
inflammation of the lungs with the eventual 
sequelae of respiratory compromise and distress 2-4. 
This disease has the hallmark symptoms of 
breathlessness, excessive sputum production and a 

chronic cough, which leaves the sufferer with 
progressively deteriorating respiratory function and 
a severe decrease in their quality of life 3. The Global 
Initiative for Obstructive Lung Disease (GOLD) has 
recommended that COPD be diagnosed based on 
the clinical symptoms of chronic bronchitis (cough 
and sputum production for at least 3 months/year 
for at least two years) or emphysema 
(breathlessness and coughing), confirmed by 
obstructed airflow measured with spirometry4.

COPD is an emerging burden on the global 

healthcare system as it is quickly climbing to 
become a leading cause of morbidity and 
mortality. In a study done it was found that COPD 
alone is responsible for approximately 2.75 million 
deaths worldwide and the World Health 
Organization (WHO) has estimated that by the year 
2020, COPD will be the 5th leading cause of death 
and disability5-6, In 2012 an international survey 
BREATHE was carried out in 11 countries from North 
African regions and the Middle East including 
Pakistan7 . The survey revealed that the prevalence 
rate of COPD in those 11 countries was 3.6% and the 
prevalence rate in Pakistan of COPD was 2.1% in the 
population aged 40 years and above. According to 
a retrospective case series study conducted at the 
Aga Khan University Hospital Karachi, the 
prevalence of airflow obstruction is 5.7%8.

The truth of the matter is that the epidemiological 
findings regarding COPD are severely 
underestimated due to the fact that patients are 
not diagnosed as having the disease until it is 
clinically apparent and fairly advanced5. A good 
example of this circumstance comes from a 
Swedish study that estimated that only 20-30% of 
subjects with COPD who met the COPD criteria had 
been diagnosed as having COPD . It is due to this 
reason that epidemiological data on COPD in the 
Middle East and North African regions is confined 
and limited to small areas and does not reflect 
national prevalence estimates.

In contrast to COPD, restrictive lung disease is a 
significant lung pathology characterized by 
reduced lung volumes. Lung volumes can be 
reduced either because of intrinsic factors such as 
an alteration in lung parenchyma, or because of 
extrinsic factors including disease of the pleura, 
chest wall, or neuromuscular apparatus. Most 
commonly they occur due to interstitial disease of 
the lung following fibrosis. In case of intrinsic lung 
disease, the physiological effects of diffuse 
parenchymal disorders reduce all lung volumes by 
the excessive elastic recoil of the lungs, relative to 
the outward recoil forces of the chest wall. 
Expiratory airflow is reduced in proportion to lung 
volume. Intrinsic factors include; pneumonia, 
tuberculosis, lung cancers and sarcoidosis. Diseases 
of extrinsic structures result in lung restriction, 
impaired ventilatory function, and respiratory failure 
(e.g., non-muscular diseases of the chest wall, 
neuromuscular disorders). Pleural effusion, kyphosis, 
obesity, ascites and muscular dystrophy are a few 
examples of pathologies that can cause restricted 
lung capacity.

The aim of our study therefore is to determine the 
prevalence of COPD and Restrictive Lung 
pathologies and to associate key risk factors with 
them. Any targeted research specific to the 
prevalence and risk factors of COPD and Restriction 
in Pakistan is scarce. With the help of 

self-administered questionnaires we hope to raise 
awareness about this debilitating disease and to 
promote a system of early diagnosis and finding 
and eliminating contributing risk factors.

METHODS

This cross sectional study was conducted in Primary 
Health Care center Sikanderabad where majority is 
Pashtun population comprising 100000 people 
approximately. Study was conducted between 
June 2017 till May 2018. Sample size was calculated 
from WHO calculator that came out to be 150.

A modified version of the American Thoracic 
Society division of lung disease questionnaire was 
used to record the presence of respiratory 
symptoms. It included questions regarding frequent 
cough (defined as presence of cough on most days 
for 3 consecutive months or more during the year), 
chronic cough (defined as presence of cough for 3 
consecutive months in 2 consecutive years), 
frequent phlegm (defined as bringing up phlegm 
on most days of month, for 3 consecutive months or 
more in a year), chronic phlegm (presence of 
phlegm for 3 consecutive months in 2 consecutive 
years), frequent wheezing (whistling sound heard 
on expiration within 2 years), chronic wheezing 
(whistling sounds heard on expiration more than 2 
years).  MRC dyspnea scale is categorized into 5 
grades. Grade 0 is not troubled by breathlessness 
except on strenuous exercise. Grade 1 is short of 
breadth when hurrying on a level or walking up a 
slight hill. Grade 2 is walks slower than most people 
on a  level, stops after a mile or so, or stops after 15 
min walking at own pace. Grade 3 is stops for 
breadth after walking 100 yards or after a few 
minutes on level ground. Grade 4 is too breathless 
to leave the house or breathless while undressing.

The age, height and sex predicted values of Forced 
Vital Capacity (FVC), forced expiratory volume in 
one second (FEV1) and their ratio (FEV1/FVC) were 
recorded in milliliters (ml) and percentages. 
Predicted lung volumes i.e. forced vital capacity 
(FVC), forced expiratory volume in one second 
(FEV1) and their ratio (FEV1/FVC) were recorded 
using portable spirometer. Predicted percentage of 
≥ 80% for FVC and FEV1 and FEV1/FVC ratio of ≥0.7 
were considered as cut off for lung function tests to 
be normal. These cut-offs are generally used 
internationally for categorizing lung volumes as 
normal or abnormal10.

Obstructive lung function was defined as having 
FEV1<80% and FEV1/FVC <70% and restrictive lung 
function was defined as having FEV1<80% and 
FEV1/FVC >70% .Those whose FEV1 did not improve 
>12% post bronchodilation were labeled COPDers.

Participants were explained the procedure of 
spirometry in detail and were allowed to practice 
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until they felt comfortable. Participants were asked 
to refrain from smoking for at least 1 hour prior to the 
procedure. Spirometry was conducted in standing 
position without nose clips and ATS repeatability 
criteria were used for quality assessment of the 
spirometry maneuver. Results of three acceptable 
readings were recorded and best of the three 
readings was used for analysis in this study. A trained 
technician who was also well versed with local 
language conducted spirometry.

Data was analyzed using SPSS 20. Mean and 
standard deviation were taken out for numerical 
data. Categorical data was shown in frequency 
and percentage. Chi-square was taken out to see 
association of risk factors with the outcome. P-value 
<0.05 was considered significant.

RESULTS

Mean age of the study population was 27.67 years 
with standard deviation of 19.53. 57% of males and 
16.7 % of females had some sort of obstruction. 
Result was statistically significant (p-value 0.000) 
55.6% and 84.6% of those who had COPD were 
males and females respectively. Again statistically 
significant (p-value0.000).

32.9% of subjects participating in the study had 
obstruction P -value 0.402 so result was not 
statistically significant.  69.7% of those with COPD 
had past history present but the results were 
insignificant (p-value0.471).

77.8% of those with obstruction had chemical 
exposure in the past, which was statistically 
significant (<0.00). 61.1% of those with COPD had 
chemical exposure but it was not statistically 
significant (p-value 0.246)(Table 1).

82.5% of those who had obstruction were smokers, 
which was statistically significant. (p-value <0.00) 
42.5% of those with COPD were smokers which was 
also statistically significant (p-value <0.00) 80% of 
those with obstructive lung pathology smoked more 
than 11 years .87.5% , 71.4% and 24.5% with 
obstruction had smoked 6-10 yrs, 1-5 years and 0 
years respectively which is statistically significant 
(p-value 0.000) Similarly statistically significant results 
were seen (p-value 0.00) with those who did not 
achieve reversibility and were labeled COPD. 100%, 
37.5%, 28.6% and 75.4% of those who had COPD 
smoked more than 11 years, 6-10 yrs, 1-5 years and 
0 years respectively.

45% of those who had obstructive lung disease and 

63.3% of subjects with COPD presented with cough, 
both statistically significant (p-value 0.000).  71.4% of 
subjects who had obstruction produced phlegm 
that was statistically significant( p-value 0.000) 76.2% 
of subjects with  COPD had phlegm but was not 
statistically significant( p-value 0.376) Obstruction 
was present in 82.2%  of those with wheeze and 
33.9% of subjects with COPD were wheezers, both 
statistically significant results ( p-value 0.000) 100% of 
subjects with COPD had grade 4 dyspnea. 80%, 
56.2, 54.0 and 92% of subjects with COPD had 
mrcdyspnea score of 3,2,1 an0 respectively but the 
results were not statistically significant p-value 0.049 
(Table 2).

39.3% of those with obstructive pathology had pets 
in their houses and 73.2% of COPDers were pet 
keepers but the results were not statistically 
significant, p-value 0.565 and 0.368 respectively.
75% , 61.5 %, 68.2% and 77.8% of those who had 
COPD had formal education of more than 11 years, 
6-10 years, 1-5 years and 0 years respectively but 
the results were statistically insignificant (p value 
0.589).

Frequency of Restrictive Lung Disease was 4.7% in 
our study. Of those with restriction 6 were females 
and there was only 1 male. In the diseased 
population, 1 (1.3%) had past history of restrictive 
disorder with p- value 0.05 that is statistically 
significant. Most people with restrictive lung disorder 
belonged to Pushtoon community 6 (5.7%) and 
1(1.3%) was Urdu speaking but the result is 
statistically insignificant (p value 0.719). 1 person 
(5.6%) had exposure to chemicals, again statistically 
insignificant (p-value 0.599) Subjects with restrictive 
lung disease were mostly illiterate i.e. 5(11.1%), 
2(2.3%) had primary education but the relation is 
statistically insignificant (p-value 0.196). There was 
only 1 smoker (2.5%) identified with restriction ( p 
value 0.701), but the duration of smoking was less 
than 1 year(p value 0.57), both statistically 
insignificant. When clinical presentation was looked 
upon, cough, phlegm and wheeze was present in 6 
(5% p-value 0.9), 1 (4.8% p-value 0.9) and 5 (8.1% 
p-value 0.104) subjects respectively. MRC dyspnea 
score came out to be statistically significant 
(p-value 0.001). Most of the people with restriction 
had Grade 2 level dyspnea  in which one walks 
slower than most people on a  level, stops after a 
mile or so, or stops after 15 min walking at own 
pace. They were 4 individuals (25%). 2 (2.1%) had no 
dyspnea and 1 (10%) was identified with grade 3 
dyspnea in which an individual stops for breadth 
after walking 100 yards, or  after a few minutes on 
level ground.
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The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25

REFERENCES

1. McClave-Regan AK, Berkowitz J. Smokers who 
are also using smokeless tobacco products in the 
US: a national assessment of characteristics, 
behaviors and beliefs of 'dual users'. Tob Control 
2011;20(3):239-42.
2. S Baig, MM Arif, M Obaid, Z Rubab. Pattern of 
substance abuse in multi ethnic groups in different 
localities of Karachi. Pak J Med Dent 2013; 1(1): 
47-54.
3. Zakiullah, Saeed M, Muhammad N, Khan SA, Gul 
F, Khuda F, et al. Assessment of potential toxicity of 
a smokeless tobacco product (naswar) available 
on the Pakistani market. Tob Control 
2012;21(4):396-401.
4.ARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans, No. 89. Smokeless 
tobacco and some tobacco-specific 
N-nitrosamines:  International Agency for Research 
on Cancer; 2007.
5.Niaz K, Maqbool F, Khan F, Bahadar H, Ismail 
Hassan F, Abdollahi M. Smokeless tobacco (paan 

and gutkha) consumption, prevalence, and 
contribution to oral cancer. Epidemiol Health 2017; 
39: e2017009.
6.Stanfill SB, Connolly GN, Zhang L, Jia LT, 
Henningfield JE, Richter P, et al. Global surveillance 
of oral tobacco products:  total nicotine, unionised 
nicotine and tobacco-specific N-nitrosamines. Tob 
Control 2011;20(3):e2. 
7.MH Lucky, S Baig. Isolation of DNA from Oral Rinse 
in HPV Positive Patients. J Coll Phys Surg Pak 2013; 23 
(7): 455-8.
8.Basharat S, Kassim S, Croucher R. Availability and 
use of Naswar: an exploratory study. J Public Health 
2011;34(1):60-4.
9.Ali S, Wazir K, Rahman MA, Qadir S. NASWAR. 
Professional Med J 2017;24(3).
10.Baig S, Z Rubab, MM Arif, MH Lucky. Chewable 
risk factors-Threatened oral cancer HPV's Looming 
Epidemic in Pakistan. European J Biotechnol Biosci 
2015; 3(1): 39-45. 
11.Khan Z, Dreger S, Shah SMH, Pohlabeln H, Khan S, 
Ullah Z, et al. Oral cancer via the bargain bin: The 
risk of oral cancer associated with a smokeless 
tobacco product (Naswar). PloS One 
2017;12(7):e0180445.
12.Z Rubab, AM Mughal, S Baig, MH Lucky, MA 
Khan. Relationship of Human Papilloma Virus with 
Trismus in Chewable Tobacco Users Pakistan. J Med 
Dent 2013; 2(01): 3-11.
13.Sajid F, Bano S. Effects of smokeless dipping 
tobacco (Naswar) consumption on antioxidant 
enzymes and lipid profile in its users. Pak J Pharm Sci 
2015;28: 1829-33.
14.Sajid F, Bano S. Pro inflammatory interleukins and 
thyroid function in Naswar (dipping tobacco) users: 
a case control study. BMC Endocr Disord 
2016;16(1):47.
15.Ullah A, Khan A, Iqbal Z, Khan I. Evaluation of 
Serum Copper Level in Naswar (Smokeless 

Tobacco) Addicts Using Flame Atomic Absorption 
Spectroscopy. Arch Iran Med 2017;20(10):649.
16.Kazi TG, Arain SS, Afridi HI, Naeemullah, Brahman 
KD, Kolachi NF, et al. Analysis of cadmium, nickel, 
and lead in commercial moist and dry snuff used in 
Pakistan. Environ Monit Assess 2013;185(6):5199-208. 
17.Arain SS, Kazi TG, Afridi HI, Brahman KD, 
Naeemullah, Khan S, et al. Preconcentration and 
determination of lead and cadmium levels in blood 
samples of adolescent workers consuming 
smokeless tobacco products in Pakistan. Environ 
Monit Assess 2015;187(5):309.
18.MA Addo, J K Gbadago, H A Affum, T Adom, K 
Ahmed, GM Okley. Mineral profile of Ghanaian 
dried tobacco leaves and local snuff: A 
comparative study.  J Radioanal Nucl Chem 2008; 
277 (3): 517.
19.Daood U, Abduljabbar T, Al‐Hamoudi N, Akram Z. 
Clinical and radiographic periodontal parameters 
and release of collagen degradation biomarkers in 
naswar dippers. J Periodontal Res 2018;53(1):123-30. 
20.Ahlbom A, Olsson U, Parshagen G. Health 
hazards of moist snuff. Report of the National Board 
of Health and Welfare, Sweden, 1997.
21.Leon ME, Lugo A, Boffetta P, Gilmore A, Ross H, 
Schüz J. Smokeless tobacco use in Sweden and 
other 17 European countries. Eur J Public Health 
2016;26(5):817-21.
22.Idris A, Prokopczyk B, Hoffmann D. Toombak: a 
major risk factor for cancer of the oral cavity in 
Sudan. Preventive Med 1994;23(6):832-9.
23.Ahmed HG. Aetiology of oral cancer in the 
Sudan. J Oral Maxillofac Res 2013; 4(2): e3.
24.Gupta PC, Ray CS. Smokeless tobacco and 
health in India and South Asia. Respirology 
2003;8(4):419-31.
25.Changrani J, Gany F. Paan and Gutka in the 
United States: an emerging threat. J Immigrant 
Health 2005;7(2):103-8.

Stratification with respect to gender, age, weight, 
gestational age, mother’s blood group and 
neonate’s blood group was done to compare 
mean difference of bilirubin level among TcB and 
TSB. P-value ≤0.05 was considered as significant. The 
results showed that there is no significant mean 
difference between in bilirubin level calculated by 

TSB and TcB (p=0.237). Mean comparison of bilirubin 
level in TcB and TSB technique was also done for 
groups of gender, age, weight, gestational age, 
mother’s blood group and neonate’s blood. The 
detailed results of comparisons are presented in 
Table 3.

Table 3: Comparison of mean bilirubin level among TSB and TcB.

DISCUSSION

For early detection of hyperbilirubinemia, TcB 
screening is a reliable technique because of its 
rapidity and non invasiveness.11 Several readings 
can be taken on a neonate effortlessly. 
Additionally, instant results are provided compared 
to serum bilirubin levels, which is time consuming.4 
With the availability of TcB as an early screening 
device for hyperbilirubinemia, the process of early 
detection can be made more economical.12

Many researchers previously concluded that there 
was good correlation between TSB and TcB levels 
coefficients (0.77-0.97)13-15. Factors that increased 

the precision included regular monitoring of device 
and TcB measurement training.16

Kernicterus is the major complication with raised 
and undetected hyperbilirubinemia, which needs 
to be prevented. For this reason, expert committees 
have advised screening in all newborns for 
jaundice.11

 
The importance of TcB is evident from a study done 
by a neonatal committee to find out the topics 
prioritized by its members for research. TcB, as a 
screening tool for jaundice, was declared as one of 
the pivotal subject for experimentation.17 In another 
study, babies of diverse races were evaluated for 
jaundice with various devices. TcB measurement 



INTRODUCTION

The term Chronic Obstructive Pulmonary Disease 
(COPD) was first used by Dr. William Briscoe at the 9th 
Aspen Emphysema Conference in 1965, and was a 
nomenclature coined to encompass the two 
diseases previously known as Emphysema and 
Chronic Bronchitis1. COPD presents as chronic 
inflammation of the lungs with the eventual 
sequelae of respiratory compromise and distress 2-4. 
This disease has the hallmark symptoms of 
breathlessness, excessive sputum production and a 

chronic cough, which leaves the sufferer with 
progressively deteriorating respiratory function and 
a severe decrease in their quality of life 3. The Global 
Initiative for Obstructive Lung Disease (GOLD) has 
recommended that COPD be diagnosed based on 
the clinical symptoms of chronic bronchitis (cough 
and sputum production for at least 3 months/year 
for at least two years) or emphysema 
(breathlessness and coughing), confirmed by 
obstructed airflow measured with spirometry4.

COPD is an emerging burden on the global 

healthcare system as it is quickly climbing to 
become a leading cause of morbidity and 
mortality. In a study done it was found that COPD 
alone is responsible for approximately 2.75 million 
deaths worldwide and the World Health 
Organization (WHO) has estimated that by the year 
2020, COPD will be the 5th leading cause of death 
and disability5-6, In 2012 an international survey 
BREATHE was carried out in 11 countries from North 
African regions and the Middle East including 
Pakistan7 . The survey revealed that the prevalence 
rate of COPD in those 11 countries was 3.6% and the 
prevalence rate in Pakistan of COPD was 2.1% in the 
population aged 40 years and above. According to 
a retrospective case series study conducted at the 
Aga Khan University Hospital Karachi, the 
prevalence of airflow obstruction is 5.7%8.

The truth of the matter is that the epidemiological 
findings regarding COPD are severely 
underestimated due to the fact that patients are 
not diagnosed as having the disease until it is 
clinically apparent and fairly advanced5. A good 
example of this circumstance comes from a 
Swedish study that estimated that only 20-30% of 
subjects with COPD who met the COPD criteria had 
been diagnosed as having COPD . It is due to this 
reason that epidemiological data on COPD in the 
Middle East and North African regions is confined 
and limited to small areas and does not reflect 
national prevalence estimates.

In contrast to COPD, restrictive lung disease is a 
significant lung pathology characterized by 
reduced lung volumes. Lung volumes can be 
reduced either because of intrinsic factors such as 
an alteration in lung parenchyma, or because of 
extrinsic factors including disease of the pleura, 
chest wall, or neuromuscular apparatus. Most 
commonly they occur due to interstitial disease of 
the lung following fibrosis. In case of intrinsic lung 
disease, the physiological effects of diffuse 
parenchymal disorders reduce all lung volumes by 
the excessive elastic recoil of the lungs, relative to 
the outward recoil forces of the chest wall. 
Expiratory airflow is reduced in proportion to lung 
volume. Intrinsic factors include; pneumonia, 
tuberculosis, lung cancers and sarcoidosis. Diseases 
of extrinsic structures result in lung restriction, 
impaired ventilatory function, and respiratory failure 
(e.g., non-muscular diseases of the chest wall, 
neuromuscular disorders). Pleural effusion, kyphosis, 
obesity, ascites and muscular dystrophy are a few 
examples of pathologies that can cause restricted 
lung capacity.

The aim of our study therefore is to determine the 
prevalence of COPD and Restrictive Lung 
pathologies and to associate key risk factors with 
them. Any targeted research specific to the 
prevalence and risk factors of COPD and Restriction 
in Pakistan is scarce. With the help of 

self-administered questionnaires we hope to raise 
awareness about this debilitating disease and to 
promote a system of early diagnosis and finding 
and eliminating contributing risk factors.

METHODS

This cross sectional study was conducted in Primary 
Health Care center Sikanderabad where majority is 
Pashtun population comprising 100000 people 
approximately. Study was conducted between 
June 2017 till May 2018. Sample size was calculated 
from WHO calculator that came out to be 150.

A modified version of the American Thoracic 
Society division of lung disease questionnaire was 
used to record the presence of respiratory 
symptoms. It included questions regarding frequent 
cough (defined as presence of cough on most days 
for 3 consecutive months or more during the year), 
chronic cough (defined as presence of cough for 3 
consecutive months in 2 consecutive years), 
frequent phlegm (defined as bringing up phlegm 
on most days of month, for 3 consecutive months or 
more in a year), chronic phlegm (presence of 
phlegm for 3 consecutive months in 2 consecutive 
years), frequent wheezing (whistling sound heard 
on expiration within 2 years), chronic wheezing 
(whistling sounds heard on expiration more than 2 
years).  MRC dyspnea scale is categorized into 5 
grades. Grade 0 is not troubled by breathlessness 
except on strenuous exercise. Grade 1 is short of 
breadth when hurrying on a level or walking up a 
slight hill. Grade 2 is walks slower than most people 
on a  level, stops after a mile or so, or stops after 15 
min walking at own pace. Grade 3 is stops for 
breadth after walking 100 yards or after a few 
minutes on level ground. Grade 4 is too breathless 
to leave the house or breathless while undressing.

The age, height and sex predicted values of Forced 
Vital Capacity (FVC), forced expiratory volume in 
one second (FEV1) and their ratio (FEV1/FVC) were 
recorded in milliliters (ml) and percentages. 
Predicted lung volumes i.e. forced vital capacity 
(FVC), forced expiratory volume in one second 
(FEV1) and their ratio (FEV1/FVC) were recorded 
using portable spirometer. Predicted percentage of 
≥ 80% for FVC and FEV1 and FEV1/FVC ratio of ≥0.7 
were considered as cut off for lung function tests to 
be normal. These cut-offs are generally used 
internationally for categorizing lung volumes as 
normal or abnormal10.

Obstructive lung function was defined as having 
FEV1<80% and FEV1/FVC <70% and restrictive lung 
function was defined as having FEV1<80% and 
FEV1/FVC >70% .Those whose FEV1 did not improve 
>12% post bronchodilation were labeled COPDers.

Participants were explained the procedure of 
spirometry in detail and were allowed to practice 

until they felt comfortable. Participants were asked 
to refrain from smoking for at least 1 hour prior to the 
procedure. Spirometry was conducted in standing 
position without nose clips and ATS repeatability 
criteria were used for quality assessment of the 
spirometry maneuver. Results of three acceptable 
readings were recorded and best of the three 
readings was used for analysis in this study. A trained 
technician who was also well versed with local 
language conducted spirometry.

Data was analyzed using SPSS 20. Mean and 
standard deviation were taken out for numerical 
data. Categorical data was shown in frequency 
and percentage. Chi-square was taken out to see 
association of risk factors with the outcome. P-value 
<0.05 was considered significant.

RESULTS

Mean age of the study population was 27.67 years 
with standard deviation of 19.53. 57% of males and 
16.7 % of females had some sort of obstruction. 
Result was statistically significant (p-value 0.000) 
55.6% and 84.6% of those who had COPD were 
males and females respectively. Again statistically 
significant (p-value0.000).

32.9% of subjects participating in the study had 
obstruction P -value 0.402 so result was not 
statistically significant.  69.7% of those with COPD 
had past history present but the results were 
insignificant (p-value0.471).

77.8% of those with obstruction had chemical 
exposure in the past, which was statistically 
significant (<0.00). 61.1% of those with COPD had 
chemical exposure but it was not statistically 
significant (p-value 0.246)(Table 1).

82.5% of those who had obstruction were smokers, 
which was statistically significant. (p-value <0.00) 
42.5% of those with COPD were smokers which was 
also statistically significant (p-value <0.00) 80% of 
those with obstructive lung pathology smoked more 
than 11 years .87.5% , 71.4% and 24.5% with 
obstruction had smoked 6-10 yrs, 1-5 years and 0 
years respectively which is statistically significant 
(p-value 0.000) Similarly statistically significant results 
were seen (p-value 0.00) with those who did not 
achieve reversibility and were labeled COPD. 100%, 
37.5%, 28.6% and 75.4% of those who had COPD 
smoked more than 11 years, 6-10 yrs, 1-5 years and 
0 years respectively.

45% of those who had obstructive lung disease and 

63.3% of subjects with COPD presented with cough, 
both statistically significant (p-value 0.000).  71.4% of 
subjects who had obstruction produced phlegm 
that was statistically significant( p-value 0.000) 76.2% 
of subjects with  COPD had phlegm but was not 
statistically significant( p-value 0.376) Obstruction 
was present in 82.2%  of those with wheeze and 
33.9% of subjects with COPD were wheezers, both 
statistically significant results ( p-value 0.000) 100% of 
subjects with COPD had grade 4 dyspnea. 80%, 
56.2, 54.0 and 92% of subjects with COPD had 
mrcdyspnea score of 3,2,1 an0 respectively but the 
results were not statistically significant p-value 0.049 
(Table 2).

39.3% of those with obstructive pathology had pets 
in their houses and 73.2% of COPDers were pet 
keepers but the results were not statistically 
significant, p-value 0.565 and 0.368 respectively.
75% , 61.5 %, 68.2% and 77.8% of those who had 
COPD had formal education of more than 11 years, 
6-10 years, 1-5 years and 0 years respectively but 
the results were statistically insignificant (p value 
0.589).

Frequency of Restrictive Lung Disease was 4.7% in 
our study. Of those with restriction 6 were females 
and there was only 1 male. In the diseased 
population, 1 (1.3%) had past history of restrictive 
disorder with p- value 0.05 that is statistically 
significant. Most people with restrictive lung disorder 
belonged to Pushtoon community 6 (5.7%) and 
1(1.3%) was Urdu speaking but the result is 
statistically insignificant (p value 0.719). 1 person 
(5.6%) had exposure to chemicals, again statistically 
insignificant (p-value 0.599) Subjects with restrictive 
lung disease were mostly illiterate i.e. 5(11.1%), 
2(2.3%) had primary education but the relation is 
statistically insignificant (p-value 0.196). There was 
only 1 smoker (2.5%) identified with restriction ( p 
value 0.701), but the duration of smoking was less 
than 1 year(p value 0.57), both statistically 
insignificant. When clinical presentation was looked 
upon, cough, phlegm and wheeze was present in 6 
(5% p-value 0.9), 1 (4.8% p-value 0.9) and 5 (8.1% 
p-value 0.104) subjects respectively. MRC dyspnea 
score came out to be statistically significant 
(p-value 0.001). Most of the people with restriction 
had Grade 2 level dyspnea  in which one walks 
slower than most people on a  level, stops after a 
mile or so, or stops after 15 min walking at own 
pace. They were 4 individuals (25%). 2 (2.1%) had no 
dyspnea and 1 (10%) was identified with grade 3 
dyspnea in which an individual stops for breadth 
after walking 100 yards, or  after a few minutes on 
level ground.

The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25
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revealed precise approximation of TSB values. 
Grossly, this concluded that TcB measurements can 
be fairly relied upon.4

An important concern with TcB screening is that it 
provided less precise approximation of TSB values at 
higher TSB levels. Whereas, with lower levels, TcB 
overrated TSB values. One study showed that with 
TSB levels of > 15 mg/dl, respective TcB was 1.4 
mg/dl lower than TSB levels.
 
Engle et al.13 also found that TcB measurements 
underestimated TSB at higher levels. Similarly, in one 
of the few assessments of TcB use in newborns, the 
overall correlation between TcB and TSB levels was 
0.77, with increasing variability at higher TSB values4. 
One research shows that there are no significant 
differences in the accuracy of TcB measurement 
based on anatomic site used for the assessment 
(either forehead or chest). Nevertheless, in nurseries 
that used both anatomic sites for measurement, 
TcB–TSB differences were significantly raised. This 
may suggest that accuracy is maximized when the 
procedures for TcB measurement are standardized 
according to site, regardless of the specific site 
chosen.4 

A previous study showed greater variation between 
TcB and TSB measurements with the advancing age 
of the baby. The results were not clearly explained 
but the researchers concluded that the changes 
occurring in a baby such as the hemoglobin 
concentration, may bring about such results.21

Rodríguez-Capote et al. assessed the association 
between TCB measurements, performed using Bili- 
Check or Minolta Air-Shields JM-103, and TSB and 
evaluated the predictive accuracy of TCB 
measurements for risk using the nomogram. They 
found that both devices had a good correlation 
with the laboratory method, but underestimated 
the serum bilirubin. In that study, after correcting for 
the differences using either the bias or the 95% CI 
the false negative rate was reduced to zero in all 
cases. They concluded that TCB measurements 
cannot be directly applied to a TSB nomogram but 
must be adjusted for any observed biases to avoid 
misclassifying newborns at risk for 
hyperbilirubinemia.22 Similarly, Wainer et al. and 
Sajjadian et al. found the same underestimation in 
their study.23,24 Some researchers also found higher 
levels of bilirubin through TCB than TSB. The result of 
their study revealed that TCB and TSB values had a 
linear correlation with a significant correlation 
coefficient (r 0.81, P<0.001).25

Some difference could be seen in values of TCB 
comparing TSB. TCB in some studies was found 
higher and in some lower than TSB. The reason may 
be due to some factors such as difference in 
devices of transcutaneous bilirubinometery, 
difference in skin darkness of cases, probably 

including cases with hemolytic jaundice in some 
studies (showing TSB levels higher than TCB because 
the rate of bilirubin production in serum is higher 
and earlier than the time skin becomes icteric), and 
probability of including some cases who had 
received phototherapy before assessments cannot 
be ruled out.26

This study had some limitations. The study was a 
single hospital-based study with a small sample size, 
and conducted in urban environment, therefore, 
the results might not be generalizable to larger 
populations. More studies with bigger sample size 
are required.

CONCLUSION

This study showed mean bilirubin level of TcB and 
TSB was 12.79±4.54 mg/dl and 12.67±5.66 mg/dl, 
respectively. The mean difference of bilirubin level 
among two techniques was -0.126±2.55 mg/dl and 
which was also insignificant. This concluded that 
transcutaneous bilirubinometery can be accepted 
as a good device and a reliable tool to assess 
bilirubin (hyperbilirubinemia) for the screening of 
neonatal jaundice to reduce repeated blood 
sampling.
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INTRODUCTION

The term Chronic Obstructive Pulmonary Disease 
(COPD) was first used by Dr. William Briscoe at the 9th 
Aspen Emphysema Conference in 1965, and was a 
nomenclature coined to encompass the two 
diseases previously known as Emphysema and 
Chronic Bronchitis1. COPD presents as chronic 
inflammation of the lungs with the eventual 
sequelae of respiratory compromise and distress 2-4. 
This disease has the hallmark symptoms of 
breathlessness, excessive sputum production and a 

chronic cough, which leaves the sufferer with 
progressively deteriorating respiratory function and 
a severe decrease in their quality of life 3. The Global 
Initiative for Obstructive Lung Disease (GOLD) has 
recommended that COPD be diagnosed based on 
the clinical symptoms of chronic bronchitis (cough 
and sputum production for at least 3 months/year 
for at least two years) or emphysema 
(breathlessness and coughing), confirmed by 
obstructed airflow measured with spirometry4.

COPD is an emerging burden on the global 

healthcare system as it is quickly climbing to 
become a leading cause of morbidity and 
mortality. In a study done it was found that COPD 
alone is responsible for approximately 2.75 million 
deaths worldwide and the World Health 
Organization (WHO) has estimated that by the year 
2020, COPD will be the 5th leading cause of death 
and disability5-6, In 2012 an international survey 
BREATHE was carried out in 11 countries from North 
African regions and the Middle East including 
Pakistan7 . The survey revealed that the prevalence 
rate of COPD in those 11 countries was 3.6% and the 
prevalence rate in Pakistan of COPD was 2.1% in the 
population aged 40 years and above. According to 
a retrospective case series study conducted at the 
Aga Khan University Hospital Karachi, the 
prevalence of airflow obstruction is 5.7%8.

The truth of the matter is that the epidemiological 
findings regarding COPD are severely 
underestimated due to the fact that patients are 
not diagnosed as having the disease until it is 
clinically apparent and fairly advanced5. A good 
example of this circumstance comes from a 
Swedish study that estimated that only 20-30% of 
subjects with COPD who met the COPD criteria had 
been diagnosed as having COPD . It is due to this 
reason that epidemiological data on COPD in the 
Middle East and North African regions is confined 
and limited to small areas and does not reflect 
national prevalence estimates.

In contrast to COPD, restrictive lung disease is a 
significant lung pathology characterized by 
reduced lung volumes. Lung volumes can be 
reduced either because of intrinsic factors such as 
an alteration in lung parenchyma, or because of 
extrinsic factors including disease of the pleura, 
chest wall, or neuromuscular apparatus. Most 
commonly they occur due to interstitial disease of 
the lung following fibrosis. In case of intrinsic lung 
disease, the physiological effects of diffuse 
parenchymal disorders reduce all lung volumes by 
the excessive elastic recoil of the lungs, relative to 
the outward recoil forces of the chest wall. 
Expiratory airflow is reduced in proportion to lung 
volume. Intrinsic factors include; pneumonia, 
tuberculosis, lung cancers and sarcoidosis. Diseases 
of extrinsic structures result in lung restriction, 
impaired ventilatory function, and respiratory failure 
(e.g., non-muscular diseases of the chest wall, 
neuromuscular disorders). Pleural effusion, kyphosis, 
obesity, ascites and muscular dystrophy are a few 
examples of pathologies that can cause restricted 
lung capacity.

The aim of our study therefore is to determine the 
prevalence of COPD and Restrictive Lung 
pathologies and to associate key risk factors with 
them. Any targeted research specific to the 
prevalence and risk factors of COPD and Restriction 
in Pakistan is scarce. With the help of 

self-administered questionnaires we hope to raise 
awareness about this debilitating disease and to 
promote a system of early diagnosis and finding 
and eliminating contributing risk factors.

METHODS

This cross sectional study was conducted in Primary 
Health Care center Sikanderabad where majority is 
Pashtun population comprising 100000 people 
approximately. Study was conducted between 
June 2017 till May 2018. Sample size was calculated 
from WHO calculator that came out to be 150.

A modified version of the American Thoracic 
Society division of lung disease questionnaire was 
used to record the presence of respiratory 
symptoms. It included questions regarding frequent 
cough (defined as presence of cough on most days 
for 3 consecutive months or more during the year), 
chronic cough (defined as presence of cough for 3 
consecutive months in 2 consecutive years), 
frequent phlegm (defined as bringing up phlegm 
on most days of month, for 3 consecutive months or 
more in a year), chronic phlegm (presence of 
phlegm for 3 consecutive months in 2 consecutive 
years), frequent wheezing (whistling sound heard 
on expiration within 2 years), chronic wheezing 
(whistling sounds heard on expiration more than 2 
years).  MRC dyspnea scale is categorized into 5 
grades. Grade 0 is not troubled by breathlessness 
except on strenuous exercise. Grade 1 is short of 
breadth when hurrying on a level or walking up a 
slight hill. Grade 2 is walks slower than most people 
on a  level, stops after a mile or so, or stops after 15 
min walking at own pace. Grade 3 is stops for 
breadth after walking 100 yards or after a few 
minutes on level ground. Grade 4 is too breathless 
to leave the house or breathless while undressing.

The age, height and sex predicted values of Forced 
Vital Capacity (FVC), forced expiratory volume in 
one second (FEV1) and their ratio (FEV1/FVC) were 
recorded in milliliters (ml) and percentages. 
Predicted lung volumes i.e. forced vital capacity 
(FVC), forced expiratory volume in one second 
(FEV1) and their ratio (FEV1/FVC) were recorded 
using portable spirometer. Predicted percentage of 
≥ 80% for FVC and FEV1 and FEV1/FVC ratio of ≥0.7 
were considered as cut off for lung function tests to 
be normal. These cut-offs are generally used 
internationally for categorizing lung volumes as 
normal or abnormal10.

Obstructive lung function was defined as having 
FEV1<80% and FEV1/FVC <70% and restrictive lung 
function was defined as having FEV1<80% and 
FEV1/FVC >70% .Those whose FEV1 did not improve 
>12% post bronchodilation were labeled COPDers.

Participants were explained the procedure of 
spirometry in detail and were allowed to practice 

until they felt comfortable. Participants were asked 
to refrain from smoking for at least 1 hour prior to the 
procedure. Spirometry was conducted in standing 
position without nose clips and ATS repeatability 
criteria were used for quality assessment of the 
spirometry maneuver. Results of three acceptable 
readings were recorded and best of the three 
readings was used for analysis in this study. A trained 
technician who was also well versed with local 
language conducted spirometry.

Data was analyzed using SPSS 20. Mean and 
standard deviation were taken out for numerical 
data. Categorical data was shown in frequency 
and percentage. Chi-square was taken out to see 
association of risk factors with the outcome. P-value 
<0.05 was considered significant.

RESULTS

Mean age of the study population was 27.67 years 
with standard deviation of 19.53. 57% of males and 
16.7 % of females had some sort of obstruction. 
Result was statistically significant (p-value 0.000) 
55.6% and 84.6% of those who had COPD were 
males and females respectively. Again statistically 
significant (p-value0.000).

32.9% of subjects participating in the study had 
obstruction P -value 0.402 so result was not 
statistically significant.  69.7% of those with COPD 
had past history present but the results were 
insignificant (p-value0.471).

77.8% of those with obstruction had chemical 
exposure in the past, which was statistically 
significant (<0.00). 61.1% of those with COPD had 
chemical exposure but it was not statistically 
significant (p-value 0.246)(Table 1).

82.5% of those who had obstruction were smokers, 
which was statistically significant. (p-value <0.00) 
42.5% of those with COPD were smokers which was 
also statistically significant (p-value <0.00) 80% of 
those with obstructive lung pathology smoked more 
than 11 years .87.5% , 71.4% and 24.5% with 
obstruction had smoked 6-10 yrs, 1-5 years and 0 
years respectively which is statistically significant 
(p-value 0.000) Similarly statistically significant results 
were seen (p-value 0.00) with those who did not 
achieve reversibility and were labeled COPD. 100%, 
37.5%, 28.6% and 75.4% of those who had COPD 
smoked more than 11 years, 6-10 yrs, 1-5 years and 
0 years respectively.

45% of those who had obstructive lung disease and 

63.3% of subjects with COPD presented with cough, 
both statistically significant (p-value 0.000).  71.4% of 
subjects who had obstruction produced phlegm 
that was statistically significant( p-value 0.000) 76.2% 
of subjects with  COPD had phlegm but was not 
statistically significant( p-value 0.376) Obstruction 
was present in 82.2%  of those with wheeze and 
33.9% of subjects with COPD were wheezers, both 
statistically significant results ( p-value 0.000) 100% of 
subjects with COPD had grade 4 dyspnea. 80%, 
56.2, 54.0 and 92% of subjects with COPD had 
mrcdyspnea score of 3,2,1 an0 respectively but the 
results were not statistically significant p-value 0.049 
(Table 2).

39.3% of those with obstructive pathology had pets 
in their houses and 73.2% of COPDers were pet 
keepers but the results were not statistically 
significant, p-value 0.565 and 0.368 respectively.
75% , 61.5 %, 68.2% and 77.8% of those who had 
COPD had formal education of more than 11 years, 
6-10 years, 1-5 years and 0 years respectively but 
the results were statistically insignificant (p value 
0.589).

Frequency of Restrictive Lung Disease was 4.7% in 
our study. Of those with restriction 6 were females 
and there was only 1 male. In the diseased 
population, 1 (1.3%) had past history of restrictive 
disorder with p- value 0.05 that is statistically 
significant. Most people with restrictive lung disorder 
belonged to Pushtoon community 6 (5.7%) and 
1(1.3%) was Urdu speaking but the result is 
statistically insignificant (p value 0.719). 1 person 
(5.6%) had exposure to chemicals, again statistically 
insignificant (p-value 0.599) Subjects with restrictive 
lung disease were mostly illiterate i.e. 5(11.1%), 
2(2.3%) had primary education but the relation is 
statistically insignificant (p-value 0.196). There was 
only 1 smoker (2.5%) identified with restriction ( p 
value 0.701), but the duration of smoking was less 
than 1 year(p value 0.57), both statistically 
insignificant. When clinical presentation was looked 
upon, cough, phlegm and wheeze was present in 6 
(5% p-value 0.9), 1 (4.8% p-value 0.9) and 5 (8.1% 
p-value 0.104) subjects respectively. MRC dyspnea 
score came out to be statistically significant 
(p-value 0.001). Most of the people with restriction 
had Grade 2 level dyspnea  in which one walks 
slower than most people on a  level, stops after a 
mile or so, or stops after 15 min walking at own 
pace. They were 4 individuals (25%). 2 (2.1%) had no 
dyspnea and 1 (10%) was identified with grade 3 
dyspnea in which an individual stops for breadth 
after walking 100 yards, or  after a few minutes on 
level ground.

The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25
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