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Abstract

Purpose—To examine the relationship between smoking and health-related quality of life 

(HRQOL) and the impact of quitting smoking on changes in HRQOL among women in the two 

Nurses’ Health Study (NHS) cohorts (n = 158,736) who were 29 to 71 years of age in 1992/1993 

when they reported data on smoking status and completed the Short Form-36® version 1 

(SF-36®).

Methods—At baseline, the SF-36® physical component scores (SF-PCS) and mental component 

scores (SF-MCS) were examined by smoking status (never, 56%, former, 32%, and current, 13%) 

within 10-year age groups. Smoking characteristics were analyzed as correlates of SF-36®. 

Changes in smoking status and SF-PCS and SF-MCS, adjusted for comorbid disease and other 

covariates, were reassessed at 4-year intervals among current smokers in 1992/1993 and those 

who either continued smoking after 4 and 8 years or reported not smoking at both intervals.

Results—Smokers had lower HRQOL (SF-PCS and SF-MCS) as compared to never and former 

smokers. Current smoking, cigarettes per day and time since quitting were associated with 

significantly lower SF-PCS and SF-MCS. Continuing smokers and those who quit had significant 

declines in SF-PCS over time and significant improvements in SF-MCS at 8 years. There was 

minimal difference between groups, with some greater improvements in SF-MCS among those 

reporting non-smoking at 8 years. These findings support the lower ratings of HRQOL by 
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smokers, but quitting alone, after an average of 21 years of smoking, did not improve HRQOL. 

Further study focused on the HRQOL impact of quitting smoking is needed.
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Introduction

Smoking cessation reduces mortality and morbidity [1] and is postulated to improve health-

related quality of life (HRQOL). A number of population-based cross-sectional studies 

report poorer HRQOL among current smokers than either former or never smokers, 

especially in the physical domain [2–9]. However, data to support the long-term benefits 

from smoking cessation on HRQOL are limited [6, 10]. The negative health impact of 

smoking on women is well established [11, 12], but few studies have described the impact of 

smoking cessation on changes in HRQOL and none have specially addressed changes 

among women.

Longer duration of smoking [4] and greater number of cigarettes per day (cpd) [9] are linked 

to lower HRQOL. Fewer cpd also are significantly related to improved perceptions of health 

status [13]. As the number of years since quitting increases, improvement in mental health 

may influence perceptions of HRQOL [14].

The health consequences of smoking resulting in increased comorbidity, as well as the co-

occurrence of mental illness and depression, may confound investigations of the impact of 

smoking cessation on HRQOL [1, 15–17], especially among aging smokers. For example, 

smoking and obesity are often co-occurring conditions, increasing the risk for poor health 

and negatively impacting appraisals of HRQOL [18].

The purposes of this study were to describe HRQOL by smoking status and other 

characteristics among women and to evaluate the impact of quitting smoking on changes in 

HRQOL. We hypothesized that: (1) HRQOL would be lowest among current smokers as 

compared with former and current smokers; (2) higher cpd (current smokers), number of 

years smoked (current and former smokers), and shorter time since quitting (former 

smokers) would be associated with lower HRQOL; and (3) quitting smoking would be 

associated with more positive (or less negative) changes in HRQOL over time as compared 

to changes in HRQOL among continuing smokers.

Methods

This study included data from participants in the two Nurses’ Health Study (NHS) cohorts. 

Details of the NHS procedures are described elsewhere [19, 20]. Briefly, the original cohort 

(NHS) includes 121,700 married women who were registered nurses, 30–55 years of age, 

and residing in the 11 most populous states when they gave their informed consent and 

responded to an initial questionnaire in 1976. The second cohort (NHS II) recruited 116,686 

younger female nurses, 25–42 years of age, from 14 populous states, with an initial mailing 

in 1989. Questionnaires have been mailed every 2 years in order to identify incident diseases 
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and to collect health-related data. Questions on HRQOL were included in the surveys in 

1992 (NHS) and 1993 (NHS II) and every 4 years thereafter. Response rates to biennial 

questionnaires have remained high, at 90% or more.

Sample

For this analysis, we merged the two NHS cohorts into one study population. The sample for 

the 1992/1993 baseline cross-sectional analysis included participants aged 29–71 years who 

reported their smoking characteristics and responded to the HRQOL survey (n = 158,734). 

Changes in HRQOL were examined among those who were current smokers at baseline who 

either continued to smoke (n = 12,194) or had quit smoking (n = 3,619) by the next HRQOL 

assessment in 1996/1997, and those who continued to smoke (n = 8,763) or continued to 

abstain from smoking (n = 3,046) in 2000/2001.

This study was approved by the institutional review boards at the University of California, 

Los Angeles (#05-388), and the Brigham and Women's Hospital, Boston (#2005-

P-002146/1), and is in accordance with the ethical standards laid down by the 1964 

Declaration of Helsinki.

Smoking characteristics

On the initial questionnaire in each NHS cohort, participants were asked if they were current 

smokers (“Do you currently smoke cigarettes?”) or had ever smoked cigarettes regularly. 

Smoking status was updated on subsequent biennial questionnaires. At the 1992/1993 

baseline for this study, current smokers were self-reported, never smokers were defined as 

women who never reported smoking on any questionnaire, and former smokers were defined 

as having a reported history of smoking.

The initial cohort questionnaires also asked for age at which regular smoking began, age at 

quitting, and the usual number of cpd. The cpd were reported every 2 years by category (1–

4, 5–14, 15–24, 25–34, 35–44, ≥45), and median values within these categories were used in 

the analyses. Ages at smoking initiation and cessation were continuous values in the NHS 

cohort but were collected categorically in NHS II (<15, 15–19, 20–24, 25–29, 30–35 years), 

therefore, median values were assigned for the calculations. Smoking duration and years 

since quitting were calculated with each new biennial report of smoking status, and, 

therefore, their accuracy is within 2 years.

Health-related quality of life

The Medical Outcomes Short Form-36 (SF-36®) version 1 [21] was used to assess physical 

and emotional HRQOL. This instrument has been used in several studies to examine the 

relationship of smoking to HRQOL [4, 7, 8, 22–24]. The measure consists of 36 questions, 

from which eight subscales (physical functioning, role limitations due to physical problems, 

bodily pain, general health perceptions, mental health, role limitations due to emotional 

problems, social functioning, and vitality) are created. The subscale scores are scored from 0 

to 100, with higher scores indicating better health/HRQOL. Two-component summary 

scores capture the overall physical and mental health (physical component score or PCS and 

mental component score or MCS) [21]. These scores are calculated from the eight subscale 
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scores and are transformed so that a mean score of 50 (standard deviation [SD] = 10) reflects 

the mean in the general US population. Higher scores reflect better HRQOL than the general 

population.

Demographic and other health characteristics

Demographic and other characteristics identified as potential confounders which could 

influence the ratings of HRQOL (SF-PCS and SF-MCS) included age, living alone, body 

mass index (BMI), physical activity, and the presence of comorbid conditions, including 

tobacco-related comorbid conditions. Date of birth was determined at study entry and age 

was calculated at each questionnaire cycle. Living alone or with others was reported in 

1992/1993. Weight was assessed on every biennial questionnaire, and BMI was calculated 

as weight in kilograms divided by height in meters squared, using the height reported at 

cohort entry. Physical activity was assessed by the self-reported time spent per week 

performing various recreational activities (e.g., walking) and was transformed into metabolic 

equivalents based upon the intensity of performed activities [25]. Comorbid diseases, 

collected as part of the biennial questionnaires, were defined by the self-reported presence of 

major diseases (see Appendix). Self-reported tobacco-related comorbid conditions were 

identified from a listing from the 2004 Surgeon General Report [1].

Data analysis

Descriptive statistics were used to profile the sample demographics, smoking status, 

smoking characteristics, and HRQOL (SF-PCS and SF-MCS) outcomes at the 1992/1993 

baseline. The mean and standard errors for the SF-PCS and SF-MCS were calculated and 

examined by smoking status (never, former, current) within approximate 10-year age groups 

(29–34, 35–44, 45–54, 55–64, and 65–71 years). Also, the women were classified into four 

low-to-high categories of SF-PCS and SF-MCS, using age-based percentile cut-points for 

US females (<25th, 25–49th, 50–74th, ≥75th) [21] (see Appendix), to examine the 

distribution of smoking and other characteristics by HRQOL scores.

In order to examine the relationship of smoking to HRQOL, a series of multivariate linear 

regression models were run using data from the sample in 1992/1993 (smoking status and 

characteristics) as correlates of HRQOL (SF-PCS, SF-MCS, and SF-36® subscale scores). 

The first model included all participants and examined smoking status as a correlate of 

HRQOL (never smokers served as the reference group). In the second model, years of 

smoking (per 10-year intervals) and cpd (per 10 cpd) were examined among current smokers 

only. The third and fourth models included only former smokers, with one examining 

smoking duration (per 10 years) and the other examining time since quitting (per 5 years) as 

predictors of HRQOL. These variables were run in separate models due to high colinearity. 

All models were adjusted for age, BMI, physical activity, living alone, and the presence of 

comorbidity.

The sample available for examining changes in HRQOL (SF-MCS and SF-PCS) consisted 

of current smokers in 1992/1993 who had HRQOL data in 1996/1997 and were classified as 

a current (n = 12,194) or former (n = 3,619) smoker. This sample included 80% of the 

current smokers at baseline. In 2000/2001, HRQOL (SF-36®) data were available for 8,763 
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women who continued to smoke and 3,046 women who continued to abstain. To determine 

changes in HRQOL at 4 years, we subtracted the SF-PCS and SF-MCS baseline scores in 

1992/1993 from the 1996/1997 scores. For changes at 8 years, baseline scores were 

subtracted from the 2000/2001 scores. Negative changes indicate a decline in SF-PCS or SF-

MCS and positive changes indicate improvement. The statistical software package SAS 

version 9 was utilized for the analysis.

For this study, we used 0.25 of the SD as the minimal threshold to determine clinically 

meaningful changes in SF-MCS and SF-PCS at 4 and 8 years. Only considering the 

statistically significant differences was not adequate due to the large sample size. The 0.25 

SD value is slightly higher than the 0.20 SD difference used by Hays et al. [24] in evaluating 

differences in SF-36® PCS and MCS by smoking status in a large sample of Medicare 

beneficiaries. We also compared the SF-MCS and SF-PCS scores with population-

dependent scores (e.g., normative scores of SF-36®) [21].

Results

The baseline characteristics of the sample are displayed in Table 1, including descriptives 

within four categories based upon age-specific percentile cut-points for US women [21]. In 

1992/1993, 12.5% were current smokers. For the SF-PCS, the largest number of women 

were in the >75th percentile group (35%), indicating that the NHS women had higher PCS 

than the US sample of women of the same age. For SF-MCS, the scores were more similar 

for NHS and US women. For both PCS and MCS, the lowest category had the highest 

percentage of current smokers. Years of smoking among current and former smokers were 

similar across categories of PCS and MCS, whereas the mean number years since quitting 

among the former smokers increased with increasing scores and the mean cpd among 

current smokers decreased with increasing scores. Women in the lowest PCS and MCS 

categories were more likely to live alone, had higher BMI, and were less active. Comorbid 

disease was most common in the low PCS category, but was unrelated to MCS. Among 

continuing smokers only, tobacco-related diseases were also the most common in the lowest 

PCS category. In contrast, tobacco-related diseases were somewhat more prevalent in the 

highest category of MCS.

As displayed in Figs. 1 and 2, using data from 1992/1993, the average SF-PCS scores 

declined across age groups, whereas the SF-MCS scores improved with advancing age. In 

each age group, current smokers had the lowest mean PCS until the 55–64 and 65–71 age 

groups, when former smokers had lower scores. Current smokers had lower MCS across all 

age groups, with the largest difference in mean scores between never (44.5) and current 

(48.0) smokers in the youngest 29–34 age group.

Smoking status and characteristics were examined as correlates of HRQOL (SF-PCS and 

SF-MCS) (Table 2) using the 1992/1993 data. Current smoking was negatively associated 

with both SF-PCS and SF-MCS and with all subscale scores. Former smoking was 

associated with lower SF-MCS and all subscale scores except vitality, though the 

associations were weaker than those for current smokers. Former smoking was not 

associated with SF-PCS. Among former smokers, smoking duration was a modest predictor 
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of lower SF-PCS, SF-MCS, and all subscales except role-emotional. Among current 

smokers, the results were inconsistent, with negative associations with SF-PCS, physical 

functioning, and general health subscales, but positive associations with SF-MCS and the 

social functioning, role-emotional, and mental heath subscales. Time since quitting for 

former smokers was positively associated with SF-PCS and SF-MCS and all subscale 

scores, indicating improved HRQOL with longer time since quitting. The number of cpd 

among current smokers was negatively associated with all HRQOL scores, with the greatest 

impact on the role-emotional, vitality, and role-physical subscales.

Table 3 presents the HRQOL data (SF-PCS and SF-MCS, adjusted for covariates) for 

current smokers at 1992/1993 who had repeat HRQOL data in 1996/1997 and either 

continued smoking (77%) or changed to non-smoking (23%) and for those who continued to 

smoke (74%) or remained non-smokers (26%) at the third assessment of HRQOL in 

2000/2001. The baseline scores of the two groups were similar and all changes in HRQOL 

were statistically significant. Continuing smokers experienced “small” (>0.25 SD) clinically 

important declines in PCS at 8 years; those who quit had “small” declines in PCS at both 4 

and 8 years. Similar “small” declines were seen in the physical function subscale for both 

groups (smokers and those who quit) at 8 years. Those who quit also had clinically 

important declines at 4 years in PCS. Both groups had a “small” clinically important 

improvement in SF-MCS at 8 years. Those who quit smoking had a “small” important 

increase in the mental health subscale at 8 years. There were no other “clinically 

meaningful” changes over time.

Discussion

This is the first study to provide data about HRQOL and smoking status for a large cohort of 

women and to describe long-term changes in HRQOL after quitting smoking. The findings 

of lower HRQOL (SF-MCS and SF-PCS) among smokers as compared to former and never 

smokers are similar to the findings of other studies [4, 9, 24]. In the overview of HRQOL 

ratings by age groups in 1992/1993, the decline in physical HRQOL by advancing age was 

expected, along with lower scores among current smokers as compared to never smokers. 

This is further demonstrated by the higher proportion of current smokers in the lower 

quartile SF-PCS categories, reflecting poorer physical HRQOL. At older ages, the lower 

scores in SF-PCS among former smokers as compared to current smokers might reflect the 

accumulation of comorbid diseases, especially tobacco-related comorbidities. The negative 

health impact of smoking is a powerful argument for quitting.

Unexpectedly, in 1992/1993, the mental health aspects of HRQOL (SF-MCS and SF-36® 

subscale scores) were higher for each subsequent age group. Although this may appear to be 

a paradox, this finding is similar to the results of an analysis of 33 years of cross-sectional 

data, which found happiness to be increased in older adults, even after adjusting for health 

status, and regardless of cohort group [26]. This phenomenon of positive mental well-being 

among older adults, despite poorer physical health status, might explain why those with 

comorbid disease, as well as those with tobacco-related diseases, populated the groups with 

the highest level of SF-MCS. SF-MCS was lowest for current smokers in all age groups, 

with the worst emotional HRQOL in the youngest age group (aged 29–34 years). The mood-
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altering aspects of tobacco use among women might influence the appraisal of emotional 

HRQOL [27]. This indicates that consideration of the emotional well-being of young female 

smokers is especially important during quitting attempts.

As anticipated, smoking status and characteristics were correlates of HRQOL. However, 

these statistically significant results need to be viewed with caution in this large sample, i.e., 

small betas. Current smoking was significantly and negatively related to both the composite 

scores (SF-PCS and SF-MCS) and all subscale scores of the SF-36®, indicating the negative 

impact on HRQOL. However, former smoking status was not significantly related to SF-

PCS, although it was related to subscale scores. This may indicate that the former smokers 

had diminished physical well-being due to the consequences of smoking. Smokers may quit 

after becoming symptomatic or developing a tobacco-related comorbid condition [10]. In a 

cross-sectional analysis of Medicare beneficiaries [24], both recent quitters and current 

smokers had poorer SF-PCS and SF-MCS.

NHS smokers had an average of 21 years of smoking, much of their adult lives. In 1992, 

43% of female smokers in the US had quit (according to National Health Interview Survey 

estimates), which is greater than the proportion in this analysis (32%); the consumption of 

almost a pack per day (approximately 17 cpd) in the NHS women was similar to other 

women at that time (41% of female smokers in 1992 smoked 15–24 cpd, defined as 

moderate smoking) [1]. As hypothesized, cpd, shorter time since quitting, and the number of 

years smoking had some relationship to HRQOL. Among current smokers, heavier smoking 

(based on cpd), which might be indicative of a more profound addiction, was linked with 

poorer physical and emotional health. Though the effects were generally small, the observed 

differences in HRQOL by dose of smoking were similar to those reported by others [9, 28, 

29], with the greatest differences seen in the role-emotional, vitality, and role-physical 

subscales. A higher number of cpd was also seen in the lower SF-PCS and SF-MCS 

quartiles. Among former smokers, the number of years since quitting was positively 

associated with SF-PCS and SF-MCS, indicating that age-standardized HRQOL improves 

with longer time since smoking cessation, as would be expected [30]. However, those with a 

longer and heavier smoking history might have smaller gains in HRQOL after quitting.

Only a minority of smokers in 1992/1993 with follow-up data quit smoking in 1996/1997 

and were able to stay quit in 2000/2001, reflecting the struggles to maintain long-term 

abstinence. The differences in HRQOL by smoking status in the longitudinal analysis are 

minimal as compared to the impressive differences by smoking status at baseline. The 

changes in 4- and 8-year computations of SF-PCS and SF-MCS for both continuing smokers 

and those who quit demonstrate a downward trend for physical well-being and an upward 

trend for emotional well-being, similar to the findings in the baseline analysis. However, 

most changes only varied by a few points, although some were in the range of “small” 

clinical importance (i.e., ≥0.25 SD) [31]. Those who were not smoking at 4 and 8 years had 

continuing decline in SF-PCS and physical functioning, similar to current smokers. For 

these women, quitting smoking did not forestall the decline seen with aging. The number of 

years of tobacco use and the anticipated impact of smoking on health status might be 

expected to result in lower ratings of physical HRQOL. Tobacco use is associated with 

increased death; approximately 50% of those who smoke will die of a tobacco-related 
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condition [1], and tobacco-related comorbidity is common. That said, this analysis of 

HRQOL includes only those women who were alive and able to respond to an HRQOL 

questionnaire. This may have resulted in a “healthier” subset of current smokers.

Both continuing smokers and those who quit had improved emotional well-being over time. 

The finding of a “small” but clinically meaningful improvement for those who quit in the 

mental health subscale, beyond that already seen for current smokers, is similar to that 

reported in studies finding improved mental health one year post-cessation [14] and at six 

months post-cessation [7]. Both the cross-sectional and longitudinal analyses demonstrated 

that the mental health aspects of HRQOL improved over time, regardless of smoking status. 

The issue of “selective survival” of the women in this study may favorably influence the 

long-term outcomes of HRQOL. The positive relationship of years of smoking with SF-

MCS and several subscales in the cross-sectional analysis may relate to those with worse 

HRQOL (due to death or morbidity) dropping out of the analysis.

Unlike the other studies examining HRQOL and smoking status, comorbid diseases were 

considered as a potential confounder influencing changes in HRQOL and were controlled in 

the analysis. Although it is not possible to determine from this analysis, illness may have 

been a motivating factor for quitting. If this were the case, the remaining current smokers 

may have the “better” HRQOL. Further study is needed to determine how the presence of 

multiple health conditions or severity of specific illnesses is associated with changes in 

HRQOL.

The frequency of smoking cessation (23% at 4 years), as calculated from those who 

responded to the HRQOL survey, may be higher because the calculation only includes 

women who responded to the HRQOL in 1996/1997. Smokers would be more likely to die 

before this assessment or be unable to complete the questionnaire because of illness. In 

addition to the influence of aging and illness, social and political changes were occurring 

during the 1992–2001 observation period that might have increased personal quitting 

behaviors. These would include the publication of the first evidence-based recommendations 

for the effective treatment of tobacco dependence [32] and its second edition in 2000 [33]. 

Awareness of the health benefits of quitting and the health consequences of smoking for 

women also gained increased attention [10] and, relevant to this cohort of nurses, so did the 

coverage of smoking in the nursing literature [34].

Limitations

There are several limitations which should be considered in the interpretations of these 

findings. Changes in HRQOL by smoking status focused on women who were smoking in 

1992/1993 and who either reported quitting or continuing to smoke in 1996/1997 and then 

were followed through 2000/2001. Women who quit smoking between 1996/1997 and 

2000/2001 were not included this analysis.

When we compared age, smoking status, and cpd between women who responded to the 

1992/1993 SF-36® (as in Table 1) and those who responded to the general NHS/NHS II 

questionnaire that year, but did not provide SF-36® data (77% provided SF-36® data), to see 

if there were differences in drop outs, we found that responders were typically healthier than 
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those who did not respond. Specifically, responders were younger (age 47.9 years for 

responders and 50.5 years for non-responders), less likely to be smokers (current smokers: 

12.5% responders, 16.6% non-responders), and for the current smokers, smoked fewer cpds 

(16.8 cpd for responders, 18.5 cpd for non-responders). Although the strength of the 

associations may be somewhat biased by our sample, it is likely that the associations are 

those that would be generally observed.

By merging data from the younger NHS II women who responded after just one request for 

participation, with the NHS women, this may have resulted in a healthier cohort than what 

would be obtained from the first NHS sample alone. The smoking prevalence is different 

between the two cohorts. In 1988, the NHS I women born in 1946 (age 42) had a smoking 

prevalence of 18.2%, whereas in 1989, the NHS II women born in 1947 (age 42) had a 

smoking prevalence of 15.4%. We attribute this difference to the likelihood that nurses who 

responded to the initial questionnaire in NHS II were more health-conscious than the larger 

population who received the mailing.

The responsiveness of the SF-36® to changes in smoking cessation may be limited. Efforts 

have been made to revise this tool by adding items more sensitive to quitting smoking [6]. 

The data provide support for differences in HRQOL in the short term [29]; however, to our 

knowledge, there are no reports of utility in long-term outcomes from prospective studies.

Smoking status was based upon self-report at each cycle and was not confirmed through 

biochemical verification. Women reported their smoking status on biennial questionnaires, 

but were not specifically asked if they quit smoking, the exact date of quitting, number of 

quit attempts (including those that were unsuccessful), methods used to quit, or reasons for 

quitting smoking. Some could have quit just prior to the survey, relapsed, and quit again 

prior to the next survey. On the other hand, women classified as continuous smokers may 

have made quit attempts during the interlude prior to the second and third HRQOL 

assessments, and it is not known for how long these quitting attempts lasted. Others have 

reported differences in HRQOL in smoking status by sex [3, 27], but these data are only 

among women.

Additionally, comorbid conditions were self-reported. Even though these women were 

nurses, they could have misreported a condition. Physical activity and weight were also self-

reported.

Although a number of variables were controlled, as postulated by others [8], factors outside 

of smoking cessation may be more important in contributing to self-perceptions of HRQOL. 

In this analysis, quitting smoking was not examined in light of other changes which might 

have diminished self-reported HRQOL, such as weight gain or changes in smoking among 

others in the household. It is unknown if changes in HRQOL by the smoking status of 

women in other occupations would be different to these findings for a sample of nurses. This 

is an area worthy of future research. Finally, this paper focused on the impact of cessation 

on HRQOL among smokers; changes in HRQOL among never smokers were not examined, 

thus, conclusions cannot be made as to a difference in the trajectory of change in HRQOL 

among those who have never smoked.
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In conclusion, the cross-sectional analysis supports differences in HRQOL by smoking 

status, with current smokers generally having worse physical and mental well-being. 

However, the longitudinal findings show minimal difference in the decline in physical 

functioning or the improvement in emotional well-being over time for those who quit. These 

findings challenge the assumption that quitting smoking alone, after years of smoking, will 

result in substantially improved HRQOL. Although it is expected that smokers will 

experience health benefits from cessation as compared to continued smokers [11], some of 

these health improvements may not directly translate into perceptions of improvement in 

HRQOL, especially if chronic illnesses are present. Those who quit may have quit in 

response to illness or disability. Realistic expectations for clinicians and smokers about 

changes in HRQOL after smoking cessation are important. These findings demonstrate that 

ongoing support is needed for former smokers too so that they stay abstinent and benefit 

from cessation, even if their perception of HRQOL is not significantly changed. Future 

prospective studies are needed to examine characteristics associated with improved or 

diminished HRQOL ratings among smokers and those who quit, and to determine if quitting 

at certain ages is associated with greater improvements in HRQOL. Additionally, studies 

might examine the potential moderating effects of long and heavier smoking histories on 

changes in HRQOL.
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Appendix

Comorbid conditions: cardiovascular disease (high blood pressure, myocardial infarction, 

angina pectoris, peripheral artery disease or claudication, coronary artery surgery, TIA, and 

stroke), cancer (breast, cervical, uterine, ovarian, colon, rectum, lung, liver, melanoma, 

pancreas, bladder/kidney, esophageal, leukemia, laryngeal, oral, and stomach), respiratory 

diseases (asthma, emphysema, chronic bronchitis, and active TB), or other (diabetes 

mellitus, systemic lupus erythematosis, multiple sclerosis, ALS, cataracts, macular 

degeneration, and gastric or duodenal ulcer).

Tobacco-related diseases: cardiovascular disease (as described above), cancer (cervical, 

lung, pancreas, bladder/kidney, esophageal, leukemia, laryngeal, oral, and stomach), 

respiratory diseases (emphysema, chronic bronchitis), and macular degeneration.

Physical component scores (PCS) and mental component scores (MCS) normative scores for 

US females according to age [21].

Sarna et al. Page 10

Qual Life Res. Author manuscript; available in PMC 2016 January 27.

A
u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t



Physical component score (PCS) norms by quartiles

Age (years) Mean (SD) <25th 25th 50th 75th

25–34 52.46 (7.66) ≤49.31 49.32 54.43 57.67

35–14 51.36 (8.34) ≤46.98 46.99 52.58 57.09

45–54 48.95 (9.64) ≤43.38 43.40 51.61 55.79

55–64 45.03 (11.57) ≤38.17 38.18 49.91 54.14

≥65 41.02 (11.52) ≤31.99 32.00 42.93 49.83

Mental component score (MCS) norms by quartiles

Age (years) Mean (SD) <25th 25th 50th 75th

25–34 48.34 (10.12) ≤41.89 41.90 51.31 55.22

35–44 48.84 (9.49) ≤43.22 43.23 51.16 55.75

45–54 50.07 (10.18) ≤45.54 45.55 53.48 56.99

55–64 50.56 (10.16) ≤44.60 44.61 53.71 57.94

≥65 51.44 (10.54) ≤43.42 43.43 55.08 58.96
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Fig. 1. 

Physical component summary (PCS) bar graphs by smoking status at 1992/1993 within 10-

year age groups
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Fig. 2. 

Mental component summary (MCS) bar graphs by smoking status at 1992/1993 within 10-

year age groups
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Table 3

Four-year and eight-year changes in health-related quality of life scores (Short Form-36®) for current smokers 

in 1992/1993
a
 comparing those who continued to smoke with those who quit in 1996/1997 and remained 

abstinent in 2000/2001

Continuous smoking Quit smoking

1992/1993 
Baseline 
scores (n = 
12,194)

1996/1997 
Current smokers, 
4-year change (n 

= 12,194)

2000/2001 
Current 

smokers, 8-year 
change (n = 

8,763)

1992/1993 
Baseline 
scores (n = 
3,619)

1996/1997 
Former smokers, 
4-year change (n 

= 3,619)

2000/2001 
Former 

smokers, 8-year 
change (n = 

3,046)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

PCS 51.0 (8.8)
–1.6 (6.6)

*
–3.6 (8.9)

* 51.1 (8.4)
–2.1 (6.6)

*
–3.8 (8.2)

*

MCS 48.2 (10.0)
1.5 (8.8)

*
2.7 (8.2)

* 48.8 (9.6)
1.9 (8.4)

*
3.3 (8.2)

*

Physical functioning 86.9 (16.6)
–3.7 (14.1)

*
–7.4 (17.8)

* 86.6 (16.2)
–4.7 (15.6)

*
–7.8 (18.2)

*

Role-physical 77.0 (33.2)
–2.6 (32.0)

*
–4.9 (33.6)

* 77.9 (33.8)
–5.0 (32.0)

*
–5.7 (33.6)

*

Pain 74.3 (19.8)
–0.95 (13.2)

*
–4.5 (18.8)

* 75.0 (21.6)
–0.88 (13.2)

*
–4.8 (18.8)

*

General health 76.9 (17.6)
–1.9 (14.4)

*
–4.3 (16.0)

* 77.7 (17.4)
–1.9 (15.1)

*
–3.1 (16.0)

*

Vitality 57.3 (18.6)
0.96 (15.4)

*
1.1 (16.8)

* 58.8 (18.6)
0.84 (15.0)

*
2.2 (16.6)

*

Social functioning 84.8 (21.0)
1.2 (19.8)

*
0.77 (19.6)

* 85.8 (21.0)
1.1 (19.2)

*
1.1 (19.8)

*

Role-emotional 78.1 (32.0)
0.75 (29.8)

*
2.5 (30.0)

* 79.0 (32.6)
2.5 (32.6)

*
4.4 (29.8)

*

Mental health 71.3 (15.4)
2.1 (13.2)

*
3.7 (14.0)

* 72.0 (15.6)
2.2 (15.6)

*
4.1 (10.0)

*

Higher scores indicate better quality of life

PCS = physical component summary score, SF-36®

MCS = mental component summary score, SF-36®

*
P < 0.001

a
Adjusted for age, BMI, activity, living alone, comorbidity, and baseline score
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