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INTRODUCTION

	 Tobacco smoking has been highlighted as a 
significant risk factor for health including cardiac, 
cerebrovascular accidents, pulmonary problems, and 
cancers involving different organs including larynx as 
well. It is considered as a leading cause of mortality 
with around 480,000 deaths per year in United States 
alone.1 Tobacco smoke exposure can result in changes 
affecting laryngeal mucosa as well as epithelial layer of 
the vocal folds including inflammation which can lead 
to voice conditions labelled as dysphonia. It can also 
lead to pulmonary diseases and increase the risk for 
infections. The changes in the vocal cord epithelium and 
laryngeal mucosa can negatively impact vocal function 
and result in reduced vocal range and irregularity of 
pitch.2

	 Smoking is a global health issue with around 1.1 
billion smokers and 7.7 million deaths due to presence 
of worldwide smoking as reported in the year 20193, 
with local prevalence of 21.6% and a higher prevalence 
in males (36%) compared to females (9%).4 Literature 
reveals a higher prevalence of smoking in teachers 
of 27%.5 The prevalence of voice disorders (VD) is 
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ABSTRACT
Objective: To compare voice related quality of life of smoker and non-smoker university teachers.
Method: This Cross-Sectional descriptive study was conducted at Riphah International University over a period of six  
months January to June, 2022.  A sample of N=352 University teachers of both genders, aged 25 to 65 years, who were 
faculty members and working at least 8 hours per day in teaching positions with at least one-year experience were 
included in the study. Demographic sheet, Voice Related Quality of Life (VRQOL) and Voice Handicap Index (VHI) were 
used for data collection and analysis conducted on SPSS Version 21. Mean scores of VRQOL and VHI for smokers and 
non-smokers were compared using Mann Whitney U Test.  & Spearman’s correlation was utilized to determine any 
association between the tool scores. P<0.01 was considered significant.
Results:  Results reveal that the mean score of Voice related quality of life scale was significantly (p=0.000) higher in 
smokers compared to non–smokers indicating worse voice quality in smokers. Similarly, voice handicap index scores 
were much higher in smokers (p=0.000) indicating more handicap in the smokers.
Conclusion: The study concludes that smoking has a detrimental effect on voice and voice related quality of life 
of university teachers and voice related quality of life as determined by VRQOL scale is significantly better in non-
smokers.
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also more common in teachers. A Finnish study 
by   Vertanen-Greis H et al., reported prevalence of 
54% among school teachers whereas stress was also 
identified as another factor which is said to increase 
risk of voice disorders by 3.6 folds.6 
	 A study by Gadepalli C et al., revealed voice 
difficulties in 30% teachers and 9% non-teachers. 
Hence, voice difficulties cannot only be attributed to 
vocal misuse by teachers and similarly teachers are not 
the only professionals suffering from voice disorders 
but there are many other factors contributing to voice 
related complications.7 Cigarette smoking is also a risk 
factor for vocal disorders and cessation of smoking 
brings positive effects on voice health as well as 
respiration. It also reduces the risks of future diseases 
and premature deaths. Apart from other health 
hazards, smoking also causes chronic respiratory 
diseases which constitute a global threat to related 
health factors. About 300 million people suffer from 
asthma due to smoking and 210 million suffer from 
chronic respiratory diseases worldwide.8 The high 
prevalence of such an issue is an alarming situation 
which needs to be catered to urgently. A study by 
Widuri & Wiratama, reported that smoking affects 
voice handicap index (VHI) score in active as well as 
passive smokers with three-fold increased risk of vocal 
fatigue in active smokers.9

	 The literature reveals that smoking can affect the 
epithelial lining and micro structures of the vocal 
ligaments. Higher collagen fiber dispersion is also 
found in smokers with smoking incriminated to 
be a leading cause affecting voice acoustics and is 
responsible for chronic irritation, vocal mass and lower 
fundamental frequency.10

	 Conventionally smoking related diseases especially 
pertaining to voice, are frequently identified and 
diagnosed by health care professionals such as 
otolaryngologists and speech pathologists. It can 
affect voice and voice quality, result in vocal polyps, 
nodules, chronic inflammations and malignancies 
as well. Voice handicap index (VHI) is often used by 
speech pathologists to assess voice handicap caused by 
multiple factors and is a possible indicator for clinical 
assessment of cases at risk of getting vocal disorders 
due to smoking.11

	 Keeping in view the hazardous effects and prevalence 
of smoking, the current study was conceived to cater to 
the literature gap as regards voice related quality of life 
(VR-QOL) in university teachers related to smoking 
with the objective to compare VR-QOL in smokers and 
non-smoker university teachers. The study may be of 
significant help to educators and teachers by knowing 
the effects of smoking on their VR-QOL and Speech 
pathologists in planning management strategies. It will 
also serve as a baseline for future research.

METHODS

	 This cross-sectional descriptive study was conducted 
over a period of six months from 1st January, 2022 to 

30th June, 2022.  A sample of N=352 University teachers 
was recruited from Riphah International University, 
University of Management Sciences and Technology 
(UMT) and University of Central Punjab, utilizing 
non-probability convenience sampling technique. 
The sample included university teachers of both 
genders aged between 25 to 65 years, who were faculty 
members and were working at least 8 hours per day in 
teaching positions with minimum one-year experience. 
The teachers who presented with voice complaints or 
disorders when they joined university, or had allergy, 
history of surgery involving larynx or oropharynx and 
suffering from any laryngeal lesions like vocal nodules 
and polyps were excluded from the study.  A sample of 
n=357 teachers was calculated utilizing Rao soft online 
calculator with 95% confidence level and 5% margin 
of error, however five teachers dropped out of study 
hence, a sample of N=352 was utilized for analysis.
Ethical Approval: It was obtained from Research 
& Ethics Committee (REC) of Riphah International 
University vide Ref No REC/RCR &AHS/22/0611 
dated 29th December, 2021,
	 The demographic sheet, Voice Related Quality of 
Life (VR-QOL) and Voice Handicap Index (VHI) were 
used to collect data from the selected population. Voice 
Related Quality of Life (VRQOL)12, is a valid 10 item 
questionnaire which assesses the voice related quality 
of life using a five points Likert scale. Voice Handicap 
Index (VHI) is a valid 30 item tool with three domains 
including Functional, Physical and Emotional and 
scored on a five points Likert scale with 0 for never and 
four for always.13 

Statistical Analysis: Following data collection, analysis 
was done on SPSS Version 21. Descriptive statistics 
was utilized and categorical variables presented 
in frequency and percentage, while means were 
calculated for numerical variables like age, VRQOL 
and VHI scores. Moreover, the mean scores of VRQOL 
and VHI were cross tabulated with sociodemographic 
characteristics and results presented using t-test and 

Fig.1: Prevalence of Smoking in 
University Teachers (n=352).
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Anova statistics. Furthermore, the mean scores of 
VRQOL and VHI for smokers and non-smokers were 
compared using Mann Whitney U Test and Spearman’s 
correlation was utilized to see association between 
VHI and VRQOL scores and P<0.05 was considered as 
significant.

RESULTS

	 The current study sample comprised University 
teachers with mean age of 34.64±6.65 years and a male 
female ratio of 1.5:1. Study revealed that out of n=352, 
211(59.9%) population of university teachers were 
smokers (Fig.1).
	 The descriptive statistics for demographic variables 
and association with VHI and VGRQOL scores is shown 
in Table-I. Males comprised 211(59.9%) population 
with all males being smokers and all females being 

nonsmokers with significant (p<0.001) difference 
between groups for VHI and VRQOL scores being 
higher in males.
	 Though majority 289(82.1%) were of age group 25-
40 years, however higher scores of VHI and VR-QOL 
were noted for 46-55 years age group with significant 
p<0.001. difference for VHI scores. Similarly, 
significantly (p<0.001) higher scores were noted for 
PhD holders compared to MS degree holders.  Though 
majority were at Lecturer level 184(52.3%), however 
there was significant difference in VHI and VRQOL 
mean scores with highest scores for assistant professor 
level and lowest for lecturers.
	 Though most of the sample population was teaching 
undergraduates 224 (63.6), scores of VHI and VRQOL 
were significantly (p<0.001) higher for those teaching 
both under graduate and post graduate levels. With 
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Table-I: Characteristics of Demographic variables & 
VHI & VRQOL mean scores. Cross tabulation (n=352).

Variable Group [n(%)]
Smokers (n) VHI VRQOL

Yes (211) No (141) Mean±SD t/f,p-value Mean±SD t/f,p-value

Gender
Male [211(59.9)] 211 0 10.53±4.19 24.01 16.89±1.98 15.62

0.000Female [141(40.1) 0 141 0.72±2.98 0.000 14.18±0.70

Age (Years)
25-40 [289(82.1) 163 126 6.08±6.04 -3.52 15.73±2.08 -1.38

0.16946-55 [63(17.9) 48 15 9.02±5.82 0.000 16.13±2.01

Qualifica-
tion

MS [300(85.2)] 171 129 6.07±5.92 16.12 15.60±2.01 20.14
0.000PHD [52(14.8)] 40 12 9.67±6.29 0.000 16.96±2.10

Designa-
tion/Post

Lecturer [184(52.3) 77 107 4.17±5.22 25.23 15.23±1.60

49.36
0.000

Senior Lecturer 
[120(34.1)] 94 26 8.90±6.09 0.000 16.23±2.32

Assistant Professor 
[39(11.1)] 31 8 10.33±5.72 17.10±2.50

Associate Professor 
[9(2.6)] 9 0 9.44±3.36 16.00±1.50

Teaching/
Level

Undergraduate 
[224(63.6)] 113 111 5.24±5.98 16.88 15.48±1.94

9.56
0.000

Postgraduate 
[78(22.2)] 59 19 8.86±5.64 0.000 16.10±1.97

Both undergraduate 
and post graduate 
[50(14.2)]

39 11 9.20±5.53 16.78±2.45

Working 
Hours (per 
day)

8 [292(83) 164 128 6.01±5.83 -4.13 15.70±2.06 -2.12
0.0009 [60(17)] 47 13 9.50±6.60 0.000 16.32±2.09

Experience 
Category

2 to 10 [319(90.6) 186 133 6.39±6.08 2.24 15.75±2.00
4.17
0.3811 to20 [30(8.5)] 22 8 8.57±6.23 0.108 16.30±2.77

>21 [3(0.9)] 3 0 10.00±3.61 16.00±1.73
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mean working hours being 8.17±0.38 hours, majority 
292(83%) were working for eight hours a day with 
significantly (p<0.001) higher VHI and VRQOL scores 
for those teaching more than eight hours a day. The 
mean teaching experience was 7.04±3.45 years with 
most 319 (90.6%) in the experience category of 2-10 
years, however mean VHI and VRQOL scores did not 
reveal any significant difference.
	 Statistics on normality revealed normal distribution 
of data with p<0.05, hence necessitating application 
of non-parametric tests for analysis (Table-II). Mann 
Whitney U test results applied for comparison between 
two tool scores. Results reveal that with mean Voice 
related quality of life scale score was significantly 
(p=0.000) higher in smokers compared to non –smokers 
indicating worse voice quality in smokers. Similarly, 
voice handicap index scores were much higher in 
smokers (p=0.000) indicating more handicap in 
smokers (Table-II). Spearman’s rho correlation reveals 

significant positive correlation between Voices related 
quality of life scale Score and Voice Handicap Index 
Score. (r=.794, p=0.000).

DISCUSSION

	 Literature reveals that voice disorders can be caused 
by pathological changes in larynx and its mechanism, 
with signs of irritation of larynx including erythema 
of the vocal cords even in young adults with brief 
smoking spells.14 In current study, to compare the voice 
related quality of life (VR-QOL) of smoking and non-
smoking teachers, a sample with a male female ratio 
of 1.5:1 and mean age of 34.64±6.65 years was utilized. 
Most 300 (85.2%) of participants were masters’ degree 
holders at Lecturer level 184(52.3%) and 224(63.6%) 
were teaching undergraduates. Their mean working 
hours were 8.17±0.38 hours and majority 292(83%) 
working for eight hours a day and mean teaching 
experience was 7.04±3.45 years with most 319(90.6%) 
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Table-II: Descriptive Statistics of Normality & Comparison between Groups (n=352).

TESTS FOR NORMALITY OF DATA

Tool
Kolmogorov-Smirnova Shapiro-Wilk

Statistic Df P-value Statistic df P-value

VRQOL TOTAL 0.216 352 0 0.856 352 0.000

VHI TOTAL 0.252 352 0 0.85 352 0.000

B) MANN WHITNEY U TEST FOR COMPARISON BETWEEN GROUPS

Tool Group Mean±SD Mean Rank Sum of Ranks Z Score P-value

Voice related 
quality of life 
scale

Smoking 
group 16.88±1.97 237.98 50214

-14.238 0.000
Nonsmoking 
group 14.17±0.69 84.50 11914

Voice handicap 
index

Smoking 
group 10.53±4.19 239.51 50537

-14.698 0.000
Nonsmoking 
group 0.72±2.98 82.20 11590.5

Table-III: Correlation between Voices related quality of life scale Score & Voice handicap Index Score.

Tool Spearman’s rho Voice related quality of life scale Voice handicap Index

Voice related quality of life scale
R 1 .794**

P-value . 0.000

Voice handicap Index
R .794** 1

P-value 0.000 .

(Note: **. Correlation is significant at the 0.01 level (2-tailed).
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in the experience category of 2-10 years. The study 
revealed that voice handicap index (VHI) scores were 
much higher 10.53±4.19 in smokers (p=0.000) indicating 
more handicap in smokers compared to nonsmokers 
(0.72±2.98). Similarly, Widuri and Wiratama in their 
study reported that smoking affected the VHI score in 
both passive and active smokers.9 Even no significant 
difference was noted between smokers and e-cigarette 
users in another study.15 
	 While Byeon & Cha reported that even the pitch, 
quality of sound and phonation time are significantly 
affected by smoking.16 Voice disorders are often not 
considered as serious as other health related problems 
because they do not directly hint towards mortality but 
only limits daily living because disrupted voice creates 
barrier in communication. A study by Merrill RM et al., 
reported that 38% teachers who were smoking reported 
limitation in their work because of voice difficulties 
and 30% experienced unemployment due to voice 
disorders.17 Similarly, the current study results revealed 
that mean VR-QOL scale score was significantly 
(p=0.000) higher in smokers (16.89±1.98) compared 
to non–smokers (14.17±0.69) indicating worse voice 
quality in smokers. This is also in compliance with 
study by, Cohen who reported lower voice related 
quality of life in smokers with dysphonia.18

	 The literature posits that teachers who develop 
voice disorders also suffer from a poor quality of life 
(Qol) compared to those who have normal voice.19 
The current study also revealed a positive correlation 
between VR-QOL scale score and VHI score. (r=.794, 
p=0.000). Similarly, a study by Kuntman BD et al., 
using Turkish VHI and VRQOL reported significant 
positive correlation between the scores in smokers.20 
While another study reported that there was moderate 
correlation between VHI 10 and VRQOL scores among 
Chinese teachers who had voice issues and those who 
did not have voice problems.21

	 In current study with a male population of 211 
(59.9%) all males were smokers and all females being 
nonsmokers with significant (p<0.001) difference 
between groups for VHI and VRQOL scores being 
higher in males. In contrast, a study by Albustan SA 
et al. revealed that female teachers were more affected 
by voice issues compared to males.22 The difference 
is mainly due to the fact that in Pakistani culture 
smoking is a rare phenomenon in the females. On the 
other hand, another study reported prevalence of voice 
problem due to smoking was seen to be equal with 
respect to both genders. This was due to the similar 
smoking nature of both male and female in the Western 
countries.23

	 Sankar G et al., in their study reported that teachers 
of female gender, those with <10 years’ experience and 
having to work more than 21 hours in a week showed 
significant association (p<0.01) with voice issues24 In 
compliance, it was observed in the current study that 
the teachers who were teaching more than eight hours 

a day had significantly higher VHI and VRQOL scores. 
Also, significantly (p<0.001) higher scores of VHI and 
VRQOL were noted for 46-55 years’ age group for VHI 
scores compared to other age groups.
	 A study by Albustan SA et al, revealed that level 
of teaching also matters with elementary school 
teachers had significant higher scores compared to 
middle and high school level in VHI.23 Similarly, in 
the current study though most teachers were teaching 
undergraduates 224(63.6), however, the scores of VHI 
and VRQOL were significantly (p<0.001) higher for 
those teaching students of both under graduate and 
post graduate levels. Thus, the level of students being 
taught also impact the voice handicap.23 
	 Moreover in the current study significantly (p<0.001) 
higher scores were noted for PhD holders compared to 
MS degree holders.  Though majority were at Lecturer 
level 184 (52.3%), however, there was significant 
difference in VHI and VRQOL mean scores with 
highest scores for assistant professor level and lowest 
for the lecturers. These facts point towards the strain 
on voice organs being the cause of higher VHI and 
VRQOL scores.

CONCLUSIONS

	 The study concludes that smoking has a detrimental 
effect on voice and voice related quality of life of 
university teachers and voice related quality of life as 
determined by VRQOL scale is significantly better in 
non-smokers.
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