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Abstract
Background & Aims: Arthritis is an inflammation infects 
any joint of the body or tissues around that joint. As any 
disease, arthritis has an effect on health-related quality of 
life (HRQoL) in adult patients. Although many researches 
showed how smoking can worse the condition of arthritis as 
a disease, there is not a specific study investigated the effect 
of smoking on HRQoL in adult patients of arthritis, which is 
the goal of this study. 
Methods: This study used a publicly open data source 
from the 2017-Behavioral Risk Factor Surveillance System 
(BRFSS) in the United States. It is a health survey using the 
telephone in order to collect data from the United States resi-
dents. There were 450,013 participants in this survey. Differ-
ent descriptive, inferential, and predictive analysis methods 
were used by the Statistical Analysis System (9.4 version) to 
achieve the goal of this study. Results: There were 450,013 
participants in 2017-BRFSS, 147,288 of them were adult pa-
tients of arthritis. 63,466 of these participants in BRFSS-2017 
were current smokers. 13,542 of these smokers were adults 
patients of arthritis.
Results: this study showed a statistically significant effect 
of the association between arthritis and smoking on activ-
ity limitations, physical health problems, and mental health 
problems.
Conclusion: Smoking has a great effect on health-related 
quality of life (HRQOL) in adult patients of arthritis. Smok-
ing increased each of the activity limitations in adult patients 
of arthritis by 164%, physical health problems by 34.75%, 
mental health problems by 20.58% in adult patients of          
arthritis.
Keywords:  Arthritis; Smoking; HRQoL; BRFSS; SAS 
Analysis.

الملخص:
الخلفية والأهداف: التهاب المفاصل هو التهاب يصيب أي مفصل في 
الجسم أو الأنسجة حول هذا المفصل. مثل أي مرض، التهاب المفاصل 
له تأثير على جودة الحياة الصحية للمرضى البالغين. بالرغم ان بعض 
الدراسات أظهرت كيفية تأثير التدخين على زيادة سوء التهاب المفاصل 
كمرض، فإنه لا توجد دراسة محددة حققت في تأثير التدخين على جودة 
الحياة الصحية للمرضى البالغين المصابين بالتهاب المفاصل وهذا هو 

الهدف من هذه الدراسة.
 طريقة البحث: استخدمت هذه الدراسة مصدر بيانات متوفر للعامة من 
نظام مراقبة عوامل الخطر السلوكية لعام ٢٠١٧ في الولايات المتحدة 
الأمريكية والتي هي عباره عن استبيان صحي باستخدام الهاتف من أجل 
جمع البيانات من سكان الولايات المتحدة. كان هناك ٤٥٠,٠١٣ مشارك 
والاستدلالي  الوصفي  التحليل  طرق  استخدام  تم  الاستبيان.  هذا  في 
 )٩.٤ )الإصدار  الإحصائي  التحليل  نظام  بواسطة  المختلفة  والتنبئي 
مشارك   ٤٥٠,٠١٣ هناك  كان  النتائج:  الدراسة.  هذه  هدف  لتحقيق 
التهاب  من  يعانون  بالغين  منهم مرضى  الاستبيان ١٤٧,٢٨٨  هذا  في 
المفاصل. ٦٣,٤٦٦ من هؤلاء المشاركين في الاستبيان كانوا مدخنين 
يعانون  بالغين  مرضى  المدخنين  هؤلاء  من   ١٣,٥٤٢ وكان  حاليين. 
من التهاب المفاصل. أظهرت نتائج هذه الدراسة وجود تأثير ذو دلالة 
النشاط،  قصور  على  والتدخين  المفاصل  التهاب  بين  للعلاقة  إحصائية 
المرضى.  لهؤلاء  العقلية  الصحة  ومشاكل  البدنية،  الصحة  ومشاكل 
لمرضى  الصحية  الحياة  جودة  على  كبير  تأثير  له  التدخين  الخلاصة: 
التهاب المفاصل البالغين. زاد التدخين من قصور النشاط لدى مرضى 
التهاب المفاصل البالغين بنسبة ١٦٤٪، ومشاكل الصحة البدنية بنسبة 
المرضى  في   ٪  ٢٠.٥٨ بنسبة  العقلية  الصحة  ومشاكل   ،٪  ٣٤.٧٥

البالغين المصابين بالتهاب المفاصل.

Introduction

Arthritis, in general, is an inflamma-
tion infects any joint of the body or tissues 
around that joint. More than 100 kinds of 

arthritis can infect the human body. Some 
of these kinds infect only joints while other 
kinds can infect the immune system or other 
internal organs of the human body. [1,2]

However, the most common types of arthri-
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tis in the United States include osteoarthritis, 
rheumatoid arthritis, fibromyalgia, and gout. 
Common symptoms of arthritis may include 
pain, reduction in motion, stiffness, redness, 
and swelling. [1,2]

According to the Centers for Disease Control 
and Prevention (CDC) and Johns Hopkins Ar-
thritis Center, there were around 42.7 million 
adult patients of arthritis in the United States 
in 1995. [3] In 2015, this number increased to 
be around 54.4 million adult patients of ar-
thritis in the United States. [1] By 2020, the 
expected number of adult patients of arthri-
tis in the United States would raise to be 59.4 
million. [3] Thus, the total of adult patients 
of arthritis in the United States increased by 
around 16.7 million in 25 years.

Although many physicians and scientists be-
lieve certain genetics and environmental fac-
tors may lead or worsen several types of ar-
thritis, specific causes to cause or worsen a 
specific type of arthritis remain unknown. [1,2]

One of these environmental factors is smok-
ing. [4] According to the World Health Or-
ganization (WHO) in 2017, smoking is ac-
countable for the death of more than 7 million 
individuals per year. [5] In addition, WHO stat-
ed that if the manner of smoking in the world 
continues the same, by 2030 more than 8 mil-
lion people would die per year. [6]

Smoking can cause many diseases including; 
heart diseases and lung cancer. Moreover, it 
has the ability to damage many organs of the 
human body. [7,8] While some researchers stat-

ed that smoking is a fundamental risk factor 
for certain types of arthritis, there are many 
researchers found that smoking can worsen 
arthritis conditions in many ways. [9,10] 

Since that arthritis is an inflammation infects 
any joint of the body or tissues around that 
joint. According to Hosseinzadeh and his 
team in 2016, smoking has the ability to in-
crease inflammation in the body by activat-
ing neutrophils (white blood cells) leading to 
increased inflammation and then worsen the 
condition of arthritis [11]. 

Health-related quality of life (HRQoL), in 
general, means measuring the effect of a 
specific disease, condition, or any other fac-
tors on the functions and health of the human 
body. The goal of measuring HRQoL is to as-
sess patient’s health and life from the patient’s 
perspective.[3] Although there are many re-
searches showed how smoking can worse the 
condition of arthritis as a disease, [3,9,10,12] there 
is not a specific study yet investigated the ef-
fect of smoking on HRQoL in adult patients 
of arthritis including activity limitations, 
physical health problems, and mental health 
problems, which is the purpose of this study.

Materials and Methods
Data source: This study used publicly open 
data source from the 2017 Behavioral Risk 
Factor Surveillance System (BRFSS) from 
Centers for Disease Control and Preven-
tion (CDC) in order to investigate the effect 
of smoking on health-related quality of life 
(HRQoL) in adult patients of arthritis for both 
genders.
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BRFSS data is the first national approach of 
health surveys in using the telephone in or-
der to collect data from the United States resi-
dents in relation to their health and behaviors.    
Population of this data used for this study 
include adult patients of arthritis (18 – 65 
years old), both genders as well as different 
races form all the states of the United states. 
[13] BRFSS is a source data that collects data 
about different types of diseases as well as be-
havioral, and social factors that can affect the 
quality of life in different patients.

Variables: This study based on two questions 
as predictor variables and three questions as in-
dicator variables. Predictor variable questions 
include; 1) having arthritis (HAVARTH3), 
and 2) currently a smoker (SMOKDAY2). 
In contrast, HRQoL indicator variables ques-
tions include; 1) self-assessment of having 
activity limitations (LMTJOIN3), 2) self-as-
sessment of having physical health problems 
(PHYSHLTH) and, 3) self-assessment of hav-
ing mental health problems (MENTHLTH).

Statistical Analysis: Various descriptive,       
inferential, and predictive analysis meth-
ods were used by the Statistical Analysis            
System (SAS-9.4 version) to achieve the goal 
of this study. After cleaning the data, differ-
ent methods of frequency distributions were 
used to describe the variables of the study. 
Then, by choosing the significance level to 
be (P ≤ 0.05), conducting inferential analy-
sis, by using Chi-Square test, to check the                            
association between these variables is the 
most important step. Finally, by using a meth-

od of predictive analysis, logistic regressions, 
relation among the variables of this study can 
be confirmed and the differences percentage 
can be calculated. 

Results

There were 450,013 participants in 2017-Be-
havioral Risk Factor Surveillance System 
(BRFSS), 147,288 of these participants were 
adult patients of arthritis (18 years and older). 
61,122 these patients are males and 82,736 
are females. 63,466 of these participants in 
BRFSS-2017 were current smokers. 13,542 
of these smokers were adults patients of ar-
thritis (figure 1).

Figure 1: Distribution of adult patients   
of arthritis 

Moreover, there were 69,913 non-smokers 
adult patients of arthritis with activity limita-
tion while smokers’ adult patients of arthri-
tis with activity limitation were 11,461 (table 
1). Also, there were 120,235 non-smokers 
adult patients of arthritis with physical health 
problems while smokers’ adult patients of 
arthritis with physical health problems were 
12,931 (table 1). However, for mental health 
problems, there were 32,660 non-smokers 
adult patients of arthritis with mental health 
problems while smokers’ adult patients of             
arthritis with mental health problems were 
8,231 (table 1).
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Table 1: Distribution of adult patients of arthritis by activity limitations, physical health   
problems, and mental health problems

Distribution of adult patients of arthritis
Variables Non-smokers with arthritis Smokers with arthritis

Activity limitations
Male 31,371 6,612
Female 38,542 4,849

Total 69,913 11,461

Physical health problems
Male 57,361 7,538
Female 62,874 5393

Total 120,235 12,931

Mental health problems
Male 11,724 4,821
Female 20,936 3,410

Total 32,660 8,231
Chi-Square test was used in this study to       
examine the association between predictor 

variables including arthritis and smoking and 
indicator variables of HRQoL (table 2).

Table 2: P-value of Chi-Square test to examine the association between predictor               
variables indicator variables

P-values of Chi-Square test

Indicator variables of HRQoL
Predictor variables

Arthritis Arthritis and Smoking

Activity limitations
Male < .0001 < .0001
Female < .0001 < .0001

Physical health problems
Male < .0001 < .0001
Female < .0001 < .0001

Mental health problems
Male < .0001 < .0001
Female < .0001 < .0001

Logistic regression was used in this study 
to confirm the relation between predictor      

variables including arthritis and smoking and    
indicator variables of HRQoL (table 3)

Table 3: P-value and odds ratio of logistic regression to confirm the relation between         
predictor variables and indicator variables and to calculate the differences percentage.

P-values and odds ratio of logistic regression

 Indicator variables of
HRQoL

Predictor variable
Arthritis Alone

)Male and Female(
Arthritis and Smoking

)Male and Female(
Pr > chi-Sq OR Pr > chi-Sq OR

Activity limitations 0001. < 0.350 0001. < 0.924
Physical health problems 0001. < 0.823 0001. < 1.109
Mental health problems 0001. < 0.996 0001. < 1.201
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Also, by using logistic regression, odds ratio 
(OR) can be taken to calculate the differences 
percentage of the effect of arthritis alone and 
arthritis with smoking on health-related qual-
ity of life (HRQoL) including activity limi-
tations, physical health problems, and mental 
health problems. Differences percentage of 
the effect can be calculated by the following 
equation. [13]

Percentage differences =  
(VI-V2) / ((V1+V2)/2)*100

While: 

V1= Number of exposed cases.

V2 = Number of exposed non-cases.

Discussion

Measuring health-related quality of life 
(HRQoL) for a specific population of a spe-
cific disease, factor, or even association 
among these several conditions and factors 
can give significant, reliable, sensitive, and 
interpretable results as well as an overview of 
these population life. Since there are many re-
searches showed how smoking can worse the 
condition of arthritis as a disease and none one 
of them have investigated the effect of smok-
ing on HRQoL in adult patients of arthritis, 
the overall goal of this study is to investigate 
that effect based on measuring activity limi-
tations, physical health problems, and mental 
health problems as HRQoL for adult patients 
of arthritis.

In the survey of 2017-Behavioral Risk Fac-
tor Surveillance System (BRFSS), there were 

450,013 participants. This survey was used in 
this study as a source of data to accomplish 
the goal of this study. In order to confirm the 
effect of smoking on health-related quality 
of life (HRQoL) on adult patients of arthri-
tis, this study performed different descriptive, 
inferential, and predictive analysis methods 
by the Statistical Analysis System    (SAS-9.4 
version).

In the descriptive analysis, there were450,013  
participants and 147,288 of these participants 
were adult patients of arthritis (18 years and 
older). 61,122 of patients of arthritis are males 
and 82,736 are females. 63,466 of these partic-
ipants in BRFSS-2017 were current smokers. 
13,542 of these smokers were adults patients 
of arthritis (figure 1). These 13,542 smokers 
with arthritis are the main sample of this study 
to examine the differences between them and 
non-smokers with arthritis. Moreover, there 
were 11,461 smokers’ adult patients of arthri-
tis with activity limitation, 12,931 smokers’ 
adult patients of arthritis with physical health 
problems, and 8,231 smokers’ adult patients 
of arthritis with mental health problems        
(table 1).

To examine the associations between arthri-
tis and smoking on health-related quality of 
life (HRQOL) including activity limitations, 
physical health problems, and mental health 
problems in adult patients of arthritis, infer-
ential analysis by using Chi-Square test with a 
significance level of P ≤ 0.05 were conducted. 
Results of inferential analysis showed all of  
p-values are < 0.0001 (table 2) concluding 
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that there are significant associations between 
arthritis and smoking with activity limita-
tions, physical health problems, and mental 
health problems. 

To confirm the hypothesis of this study, the re-
lationship between variables of the study must 
be examined by predictive analysis. Logistic 
regression was used as a predictive analysis 
method to confirm the relation and extracting 
the odds ratio (OR) in order to calculate the 
differences percentage of the effect of arthri-
tis alone on HRQoL as well as the effect of 
the association between arthritis and smoking 
on HRQoL of adult patients of arthritis.

Results of predictive analysis showed all of 
Pr > chi-Sq.  is < 0.0001 (table 3) concluding 
that there are significant relations between ar-
thritis and smoking with activity limitations, 
physical health problems, and mental health 
problems.

However, to measure the differences per-
centage between the effect of arthritis alone 
on HRQoL and the effect of the association 
between arthritis and smoking on HRQoL 
in adult patients of arthritis, odds ratio (OR) 
must be extracted (table 3). Differences per-
centage of the effect can be calculated by the 
following equation. [14]

Percentage differences =
(VI-V2) / ((V1+V2)/2)*100

While: 

V1= Number of exposed cases.

V2 = Number of exposed non-cases.

Odds ratio (OR) of the activity limitations 
for non-smokers adult patients of arthritis 
is 0.350 while in the activity limitations for 
smokers’ adult patients of arthritis is 0.924 
(table 3). Meaning that smokers’ adult pa-
tients of arthritis have increased the activity 
limitations by 164% more than non-smokers 
adult patients of arthritis. Odds ratio (OR) of 
physical health problems for non-smokers 
adult patients of arthritis is 0.823 while in 
physical health problems for smokers’ adult 
patients of arthritis is 1.109 (table 3). Mean-
ing that smokers’ adult patients of arthritis 
have increased physical health problems by 
34.75% more than non-smokers adult patients 
of arthritis. Odds ratio (OR) of mental health 
problems for non-smokers adult patients of 
arthritis is 0.996 while in mental health prob-
lems for smokers’ adult patients of arthritis is 
1.201 (table 3). Meaning that smokers’ adult 
patients of arthritis have increased mental 
health problems by 20.58% more than non-
smokers adult patients of arthritis.

Conclusions

The overall goal of this study is to investigate 
the effect of the effect smoking on health-re-
lated quality of life (HRQOL) including ac-
tivity limitations, physical health problems, 
and mental health problems in adult patients 
of arthritis. Data source of this study is 2017 
Behavioral Risk Factor Surveillance System 
(BRFSS) from Centers for Disease Control 
and Prevention (CDC) in the United States. 
The results of this study based on 147,288 
adult patients of arthritis (18 years and older). 
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13,542 of these patients were smokers. The 
results of this study used different descriptive, 
inferential, and predictive analysis methods 
by the Statistical Analysis System (SAS-9.4 
version). This study showed that smoking 
can increase each of the activity limitations 
in adult patients of arthritis by 164%, physi-
cal health problems by 34.75%, mental health 
problems by 20.58%. Therefore, based on 
these finding, smoking has a great ability to 
worse health-related quality of life in adult pa-
tients of arthritis. However, even if this study 
showed the effect of smoking on HRQoL in 
adult patients of arthritis for both genders, as 
a limitation of this study, the reason behind 
that arthritis is more prevalent in female more 
than males remains unknown.
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